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 c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y certifcation  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  certifer  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fgure  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fgure.  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fgures,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t
c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

AL E RT :  T H I S  S TAN D ARD  H AS  B E E N  M O D I FI E D  B Y A T I A O R E RRATA

N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  m ay
b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  b e  am e n d e d  wi th  th e
i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  T h i s

u p d ati n g  c o n s i d e rs  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,  te c h n o l o g i e s ,
i n n o vati o n s ,  an d  m e th o d s  th at d e ve l o p  o ve r  ti m e .   T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  m ay n o  l o n g e r
r e p r e s e n t th e  c u r re n t N F PA S tan d ar d  o n  th e  s u b j e c t m atte r.  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t
c u r r e n t e d i ti o n  o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata] .  An  offcial  N F PA
S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  wi th  an y i s s u e d  T I As  an d
E r r ata.   Vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g  fo r  m o r e  i n fo r m ati o n .

S e e  A L E R T
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U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .   I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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N F PA an d  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  Qu i n c y,  M a s s a c h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 3  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .
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H e al th  C are  Fac i l i ti e s  C o d e

2 0 2 4  E d i ti o n

T h i s  e d i ti o n  o f N F PA 9 9 ,  Health Care Facilities Code,  wa s  p r e p a r e d  b y th e  Te c h n i c a l  C o m m i tte e s  o n
E l e c tr i c a l  S ys te m s ,  F u n d am e n ta l s  o f H e al th  C a r e  F ac i l i ti e s ,  H e al th  C ar e  E m e r g e n c y M a n ag e m e n t
an d  S e c u r i ty,  H yp e r b a r i c  an d  H yp o b a r i c  F ac i l i ti e s ,  M e c h an i c al  S ys te m s ,  M e d i c al  E q u i p m e n t,  a n d
P i p i n g  S ys te m s ,  r e l e as e d  b y th e  C o r r e l a ti n g C o m m i tte e  o n  H e al th  C a r e  F ac i l i ti e s  an d  a c te d  o n  b y th e
N F PA m e m b e r s h i p  d u r i n g  th e  2 0 2 3  N F PA Te c h n i c a l  M e e ti n g  h e l d  J u n e  2 2 .  I t was  i s s u e d  b y th e
S tan d ar d s  C o u n c i l  o n  Au gu s t 2 5 ,  2 0 2 3 ,  wi th  an  e ffe c ti ve  d ate  o f S e p te m b e r  1 4 ,  2 0 2 3 ,  an d  s u p e r s e d e s
al l  p r e vi o u s  e d i ti o n s .

T h i s  d o c u m e n t h as  b e e n  am e n d e d  b y o n e  o r  m o r e  Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As )  a n d / o r
E r r a ta .  S e e  “ C o d e s  &  S tan d ar d s ”  a t www. n fp a. o r g  fo r  m o r e  i n fo r m ati o n .

T h i s  e d i ti o n  o f N F PA 9 9  was  ap p r o ve d  a s  a n  Am e r i c a n  N a ti o n al  S ta n d a r d  o n  S e p te m b e r  1 4 ,  2 0 2 3 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 9 9

T h e  i d e a fo r  th i s  d o c u m e n t gr e w a s  th e  n u m b e r  o f d o c u m e n ts  u n d e r  th e  o r i g i n a l  N F PA
C o m m i tte e  o n  H o s p i tal s  g r e w.  B y th e  e n d  o f 1 9 8 0 ,  th e r e  e x i s te d  1 2  d o c u m e n ts  o n  a var i e ty o f
s u b j e c ts ,  1 1  d i r e c tl y a d d r e s s i n g  fre-related  p r o b l e m s  i n  an d  a b o u t h e al th  c ar e  fac i l i ti e s .  T h e s e
d o c u m e n ts  c o ve r e d  h e a l th  c a r e  e m e r g e n c y p r e p ar e d n e s s ,  i n h a l a ti o n  a n e s th e ti c s ,  r e s p i r ato r y th e r a p y,
l ab o r ato r i e s  i n  h e al th - r e l ate d  i n s ti tu ti o n s ,  h yp e r b a r i c  fa c i l i ti e s ,  h yp o b ar i c  fac i l i ti e s ,  i n h al ati o n
an e s th e ti c s  i n  am b u l ato r y c a r e  fa c i l i ti e s ,  h o m e  u s e  o f r e s p i r a to r y th e r ap y,  m e d i c al –s u r gi c a l  vac u u m
s ys te m s  i n  h o s p i tal s ,  e s s e n ti al  e l e c tr i c a l  s ys te m s  ( E E S )  fo r  h e a l th  c a r e  fa c i l i ti e s ,  s afe  u s e  o f e l e c tr i c i ty
i n  p a ti e n t c ar e  ar e a s  o f h e al th  c ar e  fa c i l i ti e s ,  a n d  s afe  u s e  o f h i g h -fr e q u e n c y e l e c tr i c i ty i n  h e a l th  c a r e
fa c i l i ti e s .

A h i s to r y o n  th e  d o c u m e n ts  th at c o ve r e d  th e s e  to p i c s  ar e  i n  th e  “ O r i gi n  a n d  D e ve l o p m e n t o f
N F PA 9 9 ”  i n  th e  1 9 8 4  e d i ti o n  o f N F PA 9 9 .  Wh at was  th e n  th e  H e a l th  C ar e  F a c i l i ti e s  C o r r e l ati n g
C o m m i tte e  r e vi e we d  th e  m a tte r  b e gi n n i n g  i n  l ate  1 9 7 9  an d  c o n c l u d e d  th at c o m b i n i n g a l l  th e
d o c u m e n ts  u n d e r  i ts  j u r i s d i c ti o n  wo u l d  b e  benefcial  to  th o s e  wh o  u s e d  th o s e  d o c u m e n ts  fo r  th e
fo l l o wi n g  r e as o n s :

( 1 ) T h e  r e fe r e n c e d  d o c u m e n ts  we r e  r e vi s e d  i n d e p e n d e n tl y.  C o m b i n i n g  th e  d o c u m e n ts  i n to  o n e
wo u l d  p l a c e  th e m  o n  th e  s a m e  r e vi s i o n  c yc l e .

( 2 ) I t wo u l d  p l ac e  i n  o n e  u n i t m a n y d o c u m e n ts  th a t r e fe r e n c e d  e ac h  o th e r.
( 3 ) I t wo u l d  b e  a n  e as i e r  an d  m o r e  c o m p l e te  r e fe r e n c e  fo r  th e  var i o u s  u s e r s  o f th e  d o c u m e n t

( e . g. ,  h o s p i tal  e n g i n e e r s ,  m e d i c al  p e r s o n n e l ,  d e s i g n e r s  a n d  ar c h i te c ts ,  var i o u s  e n fo r c i n g
au th o r i ti e s ) .

I n  J a n u a r y 1 9 8 2 ,  a c o m p i l a ti o n  o f th e  l a te s t e d i ti o n  o f e a c h  o f th e  1 2  d o c u m e n ts  u n d e r  th e
j u r i s d i c ti o n  o f th e  c o r r e l ati n g  c o m m i tte e  wa s  p u b l i s h e d  as  N F PA 9 9 ,  Health Care Facilities Code.  T h e
d o c u m e n t wa s  fo r m al l y a d o p te d  at th e  1 9 8 3  F al l  M e e ti n g .

T h e  1 9 8 4  e d i ti o n  i n c l u d e d  te c h n i c al ,  a d m i n i s tr a ti ve ,  an d  o r g an i z a ti o n a l  c h an g e s .

F o r  th e  1 9 8 7  e d i ti o n ,  th e  th i r d  an d  fnal  s te p  i n  th e  p r o c e s s  o f c o m b i n i n g th e  p r e vi o u s  i n d i vi d u al
d o c u m e n ts  to o k p l a c e  — th at o f i n te gr a ti n g th e  c o n te n t o f th e s e  i n d i vi d u al  d o c u m e n ts  i n to  a
c o h e s i ve  d o c u m e n t.  Te c h n i c al  c h a n ge s  we r e  m ad e ,  a n d  N F PA 5 6 F,  Standard on Nonfammable Medical
Piped Gas Systems,  was  i n c o r p o r ate d  i n to  th e  d o c u m e n t.

T h e  1 9 9 0  e d i ti o n  i m p l e m e n te d  s tr u c tu r al  c h a n ge s  an d  ad d e d  s o m e  modifers  to  m a ke  i t e as i e r  to
d e te r m i n e  wh e r e  r e q u i r e m e n ts  a p p l y.  Te c h n i c a l  c h an g e s  i n c l u d e d  c o r r e l ati o n  wi th  N F PA 1 01 ® ,  Life

Safety Code® ,  c h a n ge s  fo r  c o m p r e s s e d  m e d i c a l  ai r  s ys te m s  o n  th e  u s e  o f ga s -p o we r e d  m e d i c al  d e vi c e s
o p e r ati n g  at a  g au ge  p r e s s u r e  o f 1 3 7 9  kP a ( 2 0 0  p s i )  a n d  p i p e d  g as  s ys te m s  i n  g e n e r al ,  clarifcation
th at p a ti e n t c ar e  ar e a s  a n d  we t l o c ati o n s  a r e  m u tu al l y e x c l u s i ve ,  an d  ad d i ti o n al  gu i d a n c e  o n  th e
e ffe c ts  o f a d i s as te r  o n  s ta ff.
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F o r  th e  1 9 9 3  e d i ti o n ,  fu r th e r  e ffo r ts  m ad e  th e  d o c u m e n t m o r e  u s e r  fr i e n d l y ( e . g. ,  p l ac i n g  al l  “ r e c o m m e n d e d ”  g u i d a n c e
e i th e r  i n  n o te s  o r  i n  th e  ap p e n d i x ) .  Signifcant te c h n i c a l  c h an g e s  i n c l u d e d  ad d i n g  r e q u i r e m e n ts  a n d  r e c o m m e n d ati o n s  to
fu r th e r  p r e ve n t o r  m i n i m i z e  fres  i n  o p e r ati n g  r o o m s .  T h e r e  we r e  a l s o  m a j o r  c h an g e s  to  r e q u i r e m e n ts  fo r  i n s ta l l i n g,  te s ti n g ,
i n s p e c ti n g,  ve r i fyi n g,  an d  m a i n tai n i n g nonfammable  m e d i c a l  p i p e d  g as  s ys te m s .  N e w s e c ti o n s  o n  d e n ta l  c o m p r e s s e d  ai r  a n d
d e n ta l  vac u u m  r e q u i r e m e n ts  we r e  ad d e d .

C h an g e s  to  th e  1 9 9 6  e d i ti o n  m ad e  th e  d o c u m e n t e a s i e r  to  u s e ;  fo r  e x a m p l e ,  C h a p te r s  3  an d  4  we r e  r e s tr u c tu r e d  s o  th at a l l
r e q u i r e m e n ts  fo r  a  Typ e  1 ,  Typ e  2 ,  o r  Typ e  3  e s s e n ti al  e l e c tr i c al  s ys te m ,  o r  a L e ve l  1 ,  L e ve l  2 ,  L e ve l  3 ,  o r  L e ve l  4  p i p e d  ga s  o r
vac u u m  s ys te m ,  we r e  i n  o n e  s e c ti o n .  O th e r  te c h n i c a l  c h an g e s  i n c l u d e d  m o vi n g  r e q u i r e m e n ts  o n  fammable  an e s th e ti z i n g
l o c ati o n s  a n d  th e  u s e  o f fammable  i n h al ati o n  an e s th e ti c s  to  a n e w Ap p e n d i x  2 .  Gu i d an c e  o n  e m e r g e n c y p r e p ar e d n e s s  was
m o ve d  to  a n e w m an d ato r y c h a p te r.  A n e w c h ap te r  o n  h o m e  h e al th  c ar e  wa s  a d d e d .  Re q u i r e m e n ts  fo r  s to r a ge  r o o m s
c o n tai n i n g g as  c yl i n d e r s  an d  c o n tai n e r s  to ta l i n g  l e s s  th a n  8 5  m 3  ( 3 0 0 0  ft3 )  we r e  a l s o  ad d e d .

F o r  th e  1 9 9 9  e d i ti o n ,  s o m e  signifcant te c h n i c al  a n d  s tr u c tu r al  c h an g e s  we r e  m a d e .  C h a p te r s  o n  am b u l ato r y h e a l th  c a r e
c e n te r s ,  c l i n i c s ,  a n d  m e d i c a l / d e n tal  offces  we r e  r e p l ac e d  c o m p l e te l y b y a n e w C h ap te r  1 3  c o ve r i n g  h e al th  c ar e  fac i l i ti e s  o th e r
th an  h o s p i ta l s ,  n u r s i n g  h o m e s ,  a n d  l i m i te d  c ar e  fa c i l i ti e s  a s  defned  i n  th e  d o c u m e n t.  A n e w c h a p te r  o n  fr e e s ta n d i n g  b i r th i n g
c e n te r s  was  ad d e d .

T h e  2 0 0 2  e d i ti o n  i n c l u d e d  fo r m at a n d  te c h n i c al  r e vi s i o n s  i n  ac c o r d a n c e  wi th  th e  2 0 0 0  e d i ti o n  o f th e  Manual of Style for
NFPA Technical Committee Documents.  O c c u p a n c y C h a p te r s  1 3  th r o u g h  2 1  s tate d  wh a t wa s  r e q u i r e d ,  wh i l e  C h a p te r s  4  th r o u g h  1 2
p r e s c r i b e d  h o w th o s e  r e q u i r e m e n ts  we r e  to  b e  ac h i e ve d .

T h e  c h an g e s  m a d e  to  th e  2 0 0 5  e d i ti o n  we r e  m ai n l y fo r  c l ar i ty an d  we re  e d i to r i al  i n  n atu r e .  A c e n tr al i z e d  c o m p u te r  was
a l l o we d  to  b e  u s e d  i n  l i e u  o f o n e  o f th e  m a s te r  al ar m s  fo r  m e d i c a l  ga s  a n d  vac u u m  s ys te m s .  S ta i n l e s s  s te e l  tu b i n g wa s  a d d e d  as
a n  ap p r o ve d  m a te r i al  fo r  vac u u m  s ys te m s .

T h e  2 0 1 2  e d i ti o n  we n t th r o u g h  a m aj o r  r e vi s i o n .  N F PA 9 9  was  c h an g e d  fr o m  a s ta n d a r d  to  a c o d e  to  refect h o w th e
d o c u m e n t wa s  u s e d  an d  a d o p te d  an d  to  i n d i c ate  h o w h e a l th  c a r e  i s  d e l i ve r e d .  T h e  r i s k to  a p a ti e n t d o e s  n o t c h an g e  fo r  a g i ve n
p r o c e d u r e ;  i f th e  p r o c e d u r e  i s  p e r fo r m e d  i n  a d o c to r ’ s  offce  ve r s u s  a  h o s p i tal ,  th e  r i s k r e m ai n s  th e  s a m e .  T h e r e fo r e ,  N F PA 9 9
e l i m i n a te d  th e  o c c u p a n c y c h ap te r s  an d  tr an s i ti o n e d  to  a r i s k-b as e d  ap p r o ac h .  T h e  n e w C h ap te r  4  o u tl i n e d  th e  p ar a m e te r s  fo r
th i s  ap p r o ac h .  T h e  c o d e  refected  th e  r i s k to  th e  p a ti e n t i n  defned  c ate go r i e s  o f r i s k.

C h ap te r  5  we n t th r o u g h  e d i to r i al  c h a n ge s  i n  th e  2 0 1 2  e d i ti o n  a s  we l l ,  wi th  th e  a d d i ti o n  o f n e w m a te r i al  o n  th e  te s ti n g a n d
m a i n te n an c e  o f ga s  a n d  vac u u m  s ys te m s .  I n  ad d i ti o n ,  th e  a d m i n i s tr ati ve  d e tai l s  fo r  th e  c ar e ,  m ai n te n a n c e ,  an d  h an d l i n g  o f
c yl i n d e r s  we r e  m o ve d  to  c h ap te r s  u n d e r  th e  r e s p o n s i b i l i ty o f th e  n e w Te c h n i c al  C o m m i tte e  o n  M e d i c al  E q u i p m e n t,  fo r m e d  b y
th e  c o m b i n a ti o n  o f th e  Te c h n i c al  C o m m i tte e  o n  Ga s  D e l i ve r y E q u i p m e n t an d  th e  Te c h n i c al  C o m m i tte e  o n  E l e c tr i c al
E q u i p m e n t.  S e ve r a l  n e w c h ap te r s  we r e  ad d e d  o n  i n fo r m a ti o n  te c h n o l o gy an d  c o m m u n i c ati o n s  s ys te m s ;  p l u m b i n g ;  h e a ti n g,
ve n ti l a ti o n ,  a n d  ai r  c o n d i ti o n i n g ;  s e c u r i ty m a n ag e m e n t;  an d  fe atu r e s  o f fre  p r o te c ti o n .  M a n y o f th e s e  s ys te m s ,  n o t p r e vi o u s l y
a d d r e s s e d  b y N F PA 9 9 ,  ar e  i m p o r ta n t s ys te m s  a n d  p r o te c ti o n  fe atu r e s  i n  h e al th  c ar e .  T h e  h yp e r b a r i c  c h a p te r  al s o  h ad  m i n o r
c h a n ge s  fo r  c l a r i ty.

T h e  2 0 1 5  e d i ti o n  o f N F PA 9 9  b u i l t o n  th e  m aj o r  c h a n ge s  o f th e  2 0 1 2  e d i ti o n .  T h e  way r i s k c ate g o r i e s  a r e  defned  wa s
r e vi s e d  to  b e  m o r e  i n c l u s i ve  s o  th a t c ate go r i e s  c o u l d  th e n  b e  ap p l i e d  to  e q u i p m e n t a n d  ac ti vi ti e s  r ath e r  th a n  to  c h a p te r s  th at
d e al  wi th  s ys te m s .  T h e  r e q u i r e m e n ts  fo r  C a te g o r y 3  m e d i c a l  g as  an d  vac u u m  s ys te m s ,  wh i l e  o r i g i n a l l y ai m e d  specifcally fo r
d e n ta l  ap p l i c ati o n s ,  we r e  e x p a n d e d  to  i n c l u d e  th e  p o s s i b i l i ty th at o th e r  gas e s  m i gh t fa l l  u n d e r  C a te g o r y 3  b as e d  o n  th e  fac i l i ty’ s
r i s k as s e s s m e n t.

T h e  Te c h n i c al  C o m m i tte e  o n  E l e c tr i c al  S ys te m s  c o n ti n u e d  th e  tas k o f c o r r e l ati n g  r e q u i r e m e n ts  wi th  C h a p te r  6  an d  NFPA
70,  National Electrical Code.  T h e y r e m o ve d  th e  r e q u i r e m e n ts  fo r  L e ve l  3  E E S ,  d e te r m i n i n g th at th e  r e q u i r e m e n ts  i n  NFPA 70 th at
a p p l y to  al l  b u i l d i n g s  wo u l d  p r o vi d e  th e  n e c e s s ar y l e ve l  o f s a fe ty i f th e r e  was  n o t a n e e d  fo r  a L e ve l  1  o r  L e ve l  2  E E S .  E ac h  o f
th e  te c h n i c a l  c o m m i tte e s  m a d e  a c o n c e r te d  e ffo r t to  specifcally i d e n ti fy h o w e a c h  c h ap te r  wa s  to  ap p l y to  e x i s ti n g b u i l d i n gs  o r
i n s ta l l a ti o n s  a n d  to  l i s t th e  s e c ti o n s  th at ap p l i e d .

T h e  2 0 1 8  e d i ti o n  o f th e  c o d e  fe atu r e d  n u m e r o u s  te c h n i c al  c h a n ge s  an d  r e q u i r e m e n ts  fo r  n e w te c h n o l o gi e s  a n d  m ate r i a l s .
S o m e  m a j o r  o r  n o te wo r th y c h an g e s  we r e  a s  fo l l o ws :

( 1 ) T h e  r e q u i r e m e n ts  ad d r e s s i n g th e  r i s k a s s e s s m e n t i n  C h ap te r  4  we r e  r e vi s e d  to  c l ar i fy th e  r e s p o n s i b i l i ty fo r  c o n d u c ti n g
a  r i s k a s s e s s m e n t an d  d e te r m i n i n g  r i s k c ate g o r i e s .  I t fu r th e r  s tr e s s e d ,  th r o u gh  an n e x  l a n gu ag e ,  th at d e te r m i n i n g  r i s k
s h o u l d  b e  a c o l l a b o r a ti ve  e ffo r t.

( 2 ) C h ap te r  5  i n c l u d e d  r e q u i r e m e n ts  th a t al l o w fo r  th e  u s e  o f o x yge n  c o n c e n tr a to r s  as  c e n tr al  s u p p l y s o u r c e s  fo r  p i p e d
s ys te m s .

( 3 ) C o r r u g ate d  m e d i c a l  tu b i n g  was  m a d e  a p e r m i tte d  m ate r i a l  fo r  m e d i c al  g as  an d  vac u u m  s ys te m s .
( 4 ) C h ap te r  6  was  r e s tr u c tu r e d  i n  a m o r e  l o g i c a l  m an n e r,  gr o u p i n g  re l ate d  r e q u i r e m e n ts  an d  a l l o wi n g  fo r  th e  d e l e ti o n  o f

d u p l i c a te d  r e q u i r e m e n ts  fo r  d i ffe r e n t typ e s  o f E E S .
( 5 ) C h ap te r  7  i n c l u d e d  r e q u i r e m e n ts  fo r  wi r e l e s s  p h o n e  a n d  p a gi n g i n te g r ati o n  an d  fo r  c l i n i c a l  i n fo r m a ti o n  s ys te m s .
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( 6 ) C h ap te r  1 4  c o m p i l e d  al l  o f th e  r e q u i r e m e n ts  fo r  i n s p e c ti o n ,  te s ti n g ,  an d  m ai n te n a n c e  fo r  h yp e r b a r i c  fa c i l i ti e s  i n to  o n e
s e c ti o n .

( 7 ) A n e w C h a p te r  1 5  was  ad d e d  to  th e  c o d e .  Afte r  s e ve r al  e d i ti o n s  o f tr yi n g to  wo r k th e  r e q u i r e m e n ts  fo r  d e n tal  s ys te m s
i n to  C h a p te r  5 ,  a d e c i s i o n  was  m a d e  to  c r e ate  a c h ap te r  d e d i c ate d  to  th e  ap p l i c ati o n  o f p i p e d  g as  an d  vac u u m  s ys te m s
fo r  th e s e  s ys te m s  th at d o  n o t al ways  r e a d i l y fal l  u n d e r  th e  r e q u i r e m e n ts  fo r  m e d i c al  ga s  a n d  va c u u m  as  ad d r e s s e d  i n
C h ap te r  5 .

T h e  2 0 2 1  e d i ti o n  o f N F PA 9 9  i n tr o d u c e d  s e ve r al  s u b s tan ti al  c h a n ge s  to  th e  c o d e .  S o m e  o f th e  m o s t n o tab l e  c h a n ge s  we r e  as
fo l l o ws :

( 1 ) T h e  s c o p e  was  c h an g e d  to  i n c l u d e  h yp e r b ar i c  c h a m b e r s  fo r  ve te r i n ar y c ar e .
( 2 ) N e w g u i d an c e  d e s c r i b e d  wh at to  d o  wh e n  c l i n i c a l  s p a c e s  ar e  c o n ve r te d  to  n o n c l i n i c al  s p ac e s  r e ga r d i n g  m e d i c a l  ga s

i n l e ts  a n d  o u tl e ts .
( 3 ) T h e  te r m  responsible facility authority was  i n tr o d u c e d  i n to  th e  c o d e  wi th  r e q u i r e m e n ts  fo r  r e s p o n s i b i l i ti e s  an d

qualifcations.
( 4 ) E x i s ti n g l an g u ag e  i n  C h a p te r  5  o n  c r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  was  r e p l ac e d  wi th  e x tr a c ts  fr o m  N F PA 5 5 ,

wh i c h  c o ve r s  th at to p i c .
( 5 ) A n e w s e c ti o n  o n  h e al th  c ar e  m i c r o gr i d s  was  ad d e d  to  C h ap te r  6 .
( 6 ) Re q u i r e m e n ts  fo r  e l e c tr i c al  e q u i p m e n t s i te  a c c e p ta n c e  te s ti n g a n d  e l e c tr i c al  p r e ve n tati ve  m ai n te n an c e  we r e  ad d e d  to

C h ap te r  6 .
( 7 ) P r o c e d u r e s  fo r  r e m o vi n g fammable  l i q u i d –s o a ke d  m a te r i al s  fr o m  th e  o p e r ati n g  r o o m  we r e  al te r e d  to  r e q u i r e  th o s e

m a te r i al s  to  b e  r e m o ve d  o n l y fr o m  th e  p ati e n t c a r e  vi c i n i ty.
( 8 ) Re q u i r e m e n ts  fo r  th e  fre  p r o te c ti o n  o f h e l i p o r ts  was  ad d e d  to  C h ap te r  1 6  b y r e fe r e n c i n g  N F PA 4 1 8 .

Ke y r e vi s i o n s  fo r  th e  2 0 2 4  e d i ti o n  o f N F PA 9 9  a r e  as  fo l l o ws :

( 1 ) A defnition  fo r  nonessential electrical loads h as  b e e n  a d d e d  to  C h a p te r  3 .
( 2 ) T h e  fo l l o wi n g c h an g e s  h a ve  b e e n  m ad e  to  C h ap te r  5 :

( a) A r e fe r e n c e  to  AS S E / I AP M O / AN S I  6 0 6 0 ,  Professional Qualifcations Standard for Medical Gas Systems Designers,
h a s  b e e n  ad d e d .

( b ) M ax i m u m  al l o wa b l e  q u an ti ty ( M AQ)  l i m i ts  fo r  m e d i c al  g as  an d  c r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  i n
h e a l th  c a r e  fa c i l i ti e s  h a ve  b e e n  ad d e d .

( c ) Re q u i r e m e n ts  fo r  m e d i c a l  g as  an d  vac u u m  s ys te m  au x i l i a r y c o n n e c ti o n s  to  fa c i l i ta te  e m e r g e n c y p r e p ar e d n e s s ,
m a i n te n an c e ,  a n d  s u p p l e m e n tati o n  h ave  b e e n  a d d e d .

( d ) P r e s s u r e -d r o p  c a l c u l ati o n s  a n d  l i m i ts  h a ve  b e e n  ad d e d  to  m e d i c al  g as  p i p i n g  s ys te m  d e s i gn  r e q u i r e m e n ts .
( e ) A n e w s e c ti o n  o n  th e  wi th d r awa l  o f c r yo g e n i c  l i q u i d s  fr o m  c o n ta i n e r s  fo r  u s e  i n  l i q u i d  fo r m  h as  b e e n  a d d e d .

( 3 ) T h e  fo l l o wi n g c h an g e s  h a ve  b e e n  m ad e  to  C h ap te r  6 :

( a) T h e  te r m  electrical preventive maintenance (EPM) h as  b e e n  r e vi s e d  to  electrical maintenance program (EMP) fo r
c o r r e l a ti o n  wi th  th e  2 0 2 3  e d i ti o n  o f N F PA 7 0 B .

( b ) Te r m i n o l o g y r e l ate d  to  p o we r  s o u r c e s  fo r  e s s e n ti al  e l e c tr i c a l  s ys te m s  ( E E S s )  h as  b e e n  r e vi s e d  to  r e m o ve  th e
u n n e c e s s a r y wo r d s  “ al te r n ate ”  an d  “ n o r m al ”  an d  to  c l ar i fy th at p o we r  s o u r c e s  o th e r  th a n  u ti l i ty s o u r c e s  an d
e n g i n e  g e n e r ato r s  c an  b e  u s e d  to  s u p p l y th e  E E S .

( c ) Re q u i r e m e n ts  fo r  p e r fo r m an c e ,  m ai n te n an c e ,  an d  te s ti n g o f th e  l i fe  s afe ty b r an c h  o f th e  E E S  h ave  b e e n
a d d e d .

( d ) A r e q u i r e m e n t m an d a ti n g a  b yp a s s -i s o l ati o n  s wi tc h  fo r  h e al th  c ar e  fa c i l i ti e s  i n  wh i c h  a s i n g l e  tr an s fe r  s wi tc h  i s
p e r m i tte d  h a s  b e e n  ad d e d .

( 4 ) E m e r ge n c y m a n ag e m e n t r e q u i r e m e n ts  i n  C h a p te r  1 2  h a ve  b e e n  r e vi s e d  to  ad d r e s s  e x e r c i s e s ,  e ve n ts ,  a n d  i n c i d e n ts .
( 5 ) H yp e r b ar i c  c h am b e r  p r e s s u r e  r e l i e f r e q u i r e m e n ts  an d  h yp e r b a r i c  c h a m b e r  p r i m ar y a n d  s e c o n d ar y fre  s u p p r e s s i o n

o p ti o n s  h ave  b e e n  a d d e d  to  C h a p te r  1 4 .
( 6 ) Re vi s i o n s  to  d e n tal  ga s  a n d  va c u u m  s ys te m  r e q u i r e m e n ts  i n  C h ap te r  1 5  h ave  b e e n  m ad e  fo r  c o n s i s te n c y wi th  C h ap te r

5 ,  wh e r e  ap p l i c a b l e .
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Ro b e r t H i j az i ,  D e a r b o r n ,  M I  [ M ]
Re p .  As s o c i a ti o n  fo r  th e  Ad va n c e m e n t o f M e d i c a l

I n s tr u m e n tati o n

C h ad  Ke n n e d y,  S c h n e i d e r  E l e c tr i c ,  S C  [ M ]

M ari a B .  M arks ,  S i e m e n s  I n d u s tr y,  I n c . ,  M D  [ M ]

D e n i s e  L .  P ap p as ,  Ke l tr o n  C o r p o r a ti o n ,  M A [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n
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J o s e p h  H .  Ve rs te e g,  Ve r s te e g  As s o c i a te s ,  C T  [ E ]
Re p .  D N V H e a l th  C ar e  I n c .

Al te r n ate s

H .  S h an e  As h b y,  We s t Te n n e s s e e  H e a l th c a r e ,  T N  [ U ]
( Vo ti n g  Al t. )

Vi n c e n t D e l l a C ro c e ,  S i e m e n s ,  F L  [ M ]
( Al t.  to  M a r i a B .  M a r ks )

Wi l l i am  E .  Ko ffe l ,  Ko ffe l  As s o c i a te s ,  I n c . ,  M D  [ S E ]
( Al t.  to  S h a r o n  S .  Gi l ye a t)

J am e s  S .  P e te rk i n ,  T L C  E n g i n e e r i n g ,  F L  [ U ]
( Al t.  to  C h a d  E .  B e e b e )

Ro d ge r Re i s wi g,  J o h n s o n  C o n tr o l s ,  VA [ M ]
( Al t.  to  D e n i s e  L .  P a p p a s )

N o n vo ti n g

Ri c h ard  C .  B ar r y,  H e a l o g i c s ,  F L  [ S E ]
Re p .  T C  o n  H yp e r b a r i c  a n d  H yp o b ar i c  F a c i l i ti e s

M i c h ae l  A.  C ro wl e y,  C o ffm a n  E n g i n e e r s ,  I n c . ,  G A [ S E ]
Re p .  T C  o n  P i p i n g  S ys te m s

J as o n  D ’ An to n a,  P a r tn e r s  H e a l th c a r e ,  M A [ U ]
Re p .  T C  o n  E l e c tr i c al  S ys te m s

M ar vi n  J .  Fi s c h e r,  M o n r o e  To wn s h i p ,  N J  [ O ]
( M e m b e r  E m e r i tu s )

N i c h o l as  E .  G ab ri e l e ,  J E N S E N  H U GH E S ,  C T  [ S E ]
Re p .  T C  o n  H e al th  C a r e  E m e r g e n c y M a n a g e m e n t &  S e c u r i ty

P am e l a G wyn n ,  U L  L L C ,  N C  [ RT ]
Re p .  T C  o n  M e d i c a l  E q u i p m e n t

J am e s  K.  L ath ro p ,  Ko ffe l  As s o c i a te s ,  I n c . ,  C T  [ S E ]
Re p .  T C  o n  F u n d a m e n ta l s

M i c h ae l  P.  S h e e ri n ,  T L C  E n g i n e e r i n g  fo r  Ar c h i te c tu r e ,  F L  [ S E ]
Re p .  T C  o n  M e c h a n i c a l  S ys te m s

G re go r y E .  H ar ri n gto n ,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  th at
c o n ta i n  c r i te r i a fo r  s a fe g u a r d i n g  p a ti e n ts  a n d  h e a l th  c a r e  p e r s o n n e l  i n  th e  d e l i ve r y o f h e a l th
c a r e  s e r vi c e s  wi th i n  h e a l th  c a r e  fa c i l i ti e s :  a )  fr o m  fre,  e x p l o s i o n ,  e l e c tr i c al ,  a n d  r e l a te d
h az ar d s  r e s u l ti n g  e i th e r  fr o m  th e  u s e  o f a n e s th e ti c  a g e n ts ,  m e d i c a l  g a s  e q u i p m e n t,  e l e c tr i c a l
ap p a r a tu s ,  a n d  h i g h  fr e q u e n c y e l e c tr i c i ty,  o r  fr o m  i n te r n a l  o r  e x te r n a l  i n c i d e n ts  th at d i s r u p t
n o r m a l  p a ti e n t c a r e ;  b )  fr o m  fre  a n d  e x p l o s i o n  h a z a r d s ;  c )  i n  c o n n e c ti o n  wi th  th e  u s e  o f
h yp e r b a r i c  a n d  h yp o b a r i c  fa c i l i ti e s  fo r  m e d i c al  p u r p o s e s ;  d )  th r o u g h  p e r fo r m a n c e ,
m a i n te n a n c e  a n d  te s ti n g  c r i te r i a fo r  e l e c tr i c a l  s ys te m s ,  b o th  n o r m a l  an d  e s s e n ti a l ;  a n d  e )
th r o u g h  p e r fo r m a n c e ,  m a i n te n an c e  a n d  te s ti n g ,  a n d  i n s ta l l a ti o n  c r i te r i a :  ( 1 )  fo r  va c u u m
s ys te m s  fo r  m e d i c a l  o r  s u r g i c al  p u r p o s e s ,  a n d  ( 2 )  fo r  m e d i c a l  g as  s ys te m s ;  an d  f)  th r o u g h
p e r fo r m a n c e ,  m ai n te n a n c e  a n d  te s ti n g  o f p l u m b i n g ,  h e a ti n g ,  c o o l i n g ,  a n d  ve n ti l a ti n g  i n
h e al th  c ar e  fa c i l i ti e s .
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D avi d  S .  L i n d e r,  H u b b e l l  I n c o r p o r a te d ,  C T  [ M ]
( Al t.  to  B r i a n  E .  Ro c k)

D avi d  C .  L yo n s ,  U n i ve r s i ty o f Ro c h e s te r,  N Y [ C ]
( Al t.  to  J an  E h r e n we r th )

Te r ran c e  L .  M c Ki n c h ,  S i g n a l  E n e r g y C o n s tr u c to r s ,  M I  [ I M ]
( Al t.  to  J o h n  S c h u tte )

Taw N o r th ,  T L C  E n g i n e e r i n g  fo r  Ar c h i te c tu r e ,  F L  [ S E ]
( Al t.  to  Vi n c e n t M .  Re a )

J o h n  L .  Wi l l i am s ,  Wa s h i n g to n  S ta te  D e p a r tm e n t o f H e a l th ,  WA [ E ]
( Al t.  to  Ke vi n  A.  S c a r l e tt)

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o r
p o r ti o n s  o f d o c u m e n ts  c o ve r i n g  th e  m i n i m u m  r e q u i r e m e n ts  fo r  p e r fo r m a n c e ,  te s ti n g ,
m a i n te n a n c e ,  o p e r a ti o n s ,  a n d  fai l u r e  m a n a g e m e n t o f e l e c tr i c al  s ys te m s ,  l o w vo l ta g e  s ys te m s ,
wi r e l e s s  te c h n o l o g i e s ,  i n fo r m a ti c s ,  a n d  te l e m e d i c i n e  to  s a fe g u a r d  p a ti e n ts ,  s ta ff,  a n d  vi s i to r s
wi th i n  h e a l th  c a r e  fa c i l i ti e s  b as e d  o n  e s ta b l i s h e d  r i s k c a te g o r i e s .
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Te c h n i c al  C o m m i tte e  o n  Fu n d am e n tal s  o f H e al th  C are  Fac i l i ti e s

J am e s  K.  L ath ro p ,  Chair
Ko ffe l  As s o c i a te s ,  I n c . ,  C T  [ S E ]

B r uc e  L .  Ab e l l ,  U S  Ar m y C o r p s  o f E n g i n e e r s ,  VA [ U ]

G ar y A.  B e c ks tran d ,  U ta h  E l e c tr i c al  J AT C ,  U T  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

B r uc e  D .  B ro o ks ,  B r o o ks B r i g h t,  VA [ S E ]
Re p .  Am e r i c an  I n s ti tu te  o f Ar c h i te c ts

G o rd o n  D .  B u r ri l l ,  Te e g o r  C o n s u l ti n g  I n c . ,  C a n a d a  [ U ]
Re p .  C a n ad i a n  H e al th c a r e  E n g i n e e r i n g  S o c i e ty

M i c h ae l  A.  C ro wl e y,  C o ffm a n  E n g i n e e r s ,  I n c . ,  G A [ S E ]

Ro ge r N .  D ah o z y,  U S  D e p a r tm e n t o f H e a l th  &  H u m a n  S e r vi c e s ,  AZ
[ E ]

Ri c h ard L .  D ay,  M i c h i g an  S ta te  F i r e  M ar s h a l ' s  Offce,  M I  [ E ]

C arl  J .  Fe rl i tc h ,  J r. ,  C h u b b  Gr o u p  o f I n s u r a n c e  C o m p a n i e s ,  PA [ I ]

Am y L .  Fl o we r,  F i r e  P r o te c ti o n  &  C o d e  C o n s u l ta n ts ,  I N  [ S E ]

S h ai n e  M .  G ro gan ,  J E N S E N  H U GH E S ,  M A [ S E ]

L e ah  H um m e l ,  Am e r i c a n  S o c i e ty fo r  H e a l th c ar e  E n g i n e e r i n g
( AS H E ) ,  N D  [ U ]

D avi d  P.  Kl e i n ,  U S  D e p a r tm e n t o f Ve te r a n s  Affa i r s ,  D C  [ U ]

M ari a B .  M arks ,  S i e m e n s  I n d u s tr y,  I n c . ,  M D  [ M ]
Re p .  Au to m a ti c  F i r e  Al a r m  As s o c i a ti o n ,  I n c .

B re t M .  M ar ti n ,  C NA I n s u r an c e ,  N C  [ I ]

M i c h e l e  M u c i a,  C a r r i e r  Au to m a te d  L o g i c  C o r p o r ati o n ,  I L  [ M ]

J am e s  S .  P e te rki n ,  T L C  E n g i n e e r i n g ,  F L  [ S E ]

M i l o s h  T.  P u c h o vs k y,  Wo r c e s te r  P o l yte c h n i c  I n s ti tu te ,  M A [ S E ]

P am e l a Re n o ,  Te l g i a n ,  O H  [ S E ]

D e n n i s  L .  S c h m i tt,  I l l i n o i s  D e p a r tm e n t o f P u b l i c  H e a l th  ( I D P H ) ,  I L
[ E ]

J o e  S c i b e tta,  B u i l d i n g Re p o r ts ,  GA [ M ]

Ro b e r t S o n tag,  S tate  o f C o l o r a d o ,  C O  [ E ]

M i c h ae l  C .  S to n e ,  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n ,
C A [ M ]

J o h n  L .  Wi l l i am s ,  Wa s h i n g to n  S ta te  D e p a r tm e n t o f H e a l th ,  WA [ E ]

Al te r n ate s

J o s h u a B rac k e tt,  B a p ti s t H e a l th ,  AR [ U ]
( Al t.  to  L e a h  H u m m e l )

M i c h ae l  J am e s  B re n n an ,  RS C C  Wi r e  an d  C ab l e  L L C . ,  I L  [ M ]
( Al t.  to  M i c h a e l  C .  S to n e )

S h an e  M .  C l ar y,  B a y Al a r m  C o m p a n y,  C A [ M ]
( Al t.  to  M a r i a  B .  M a r ks )

Al l i s o n  C .  E l l i s ,  Ko ffe l  As s o c i a te s ,  I n c . ,  M D  [ S E ]
( Al t.  to  J a m e s  K.  L a th r o p )

P e te r L e s z c z ak,  U S  D e p a r tm e n t o f Ve te r a n s  Affa i r s ,  C T  [ U ]
( Al t.  to  D a vi d  P.  Kl e i n )

Ke vi n  A.  S c arl e tt,  Wa s h i n g to n  S ta te  D e p a r tm e n t o f H e a l th ,  WA [ E ]
( Al t.  to  J o h n  L .  Wi l l i a m s )

J u s ti n  A.  S c h war tz ,  U S  Ar m y C o r p s  o f E n g i n e e r s ,  VA [ U ]
( Al t.  to  B r u c e  L .  Ab e l l )

G re go r y E .  H ar ri n gto n ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o r
p o r ti o n s  o f d o c u m e n ts  o n  th e  s c o p e ,  ap p l i c a ti o n ,  a n d  i n te n d e d  u s e  o f d o c u m e n ts  u n d e r  th e
H e al th  C a r e  F ac i l i ti e s  P r o j e c t,  i n c l u d i n g  r e fe r e n c e  s ta n d a r d s ,  p e r fo r m a n c e ,  th e  p r o te c ti o n
fr o m  fre  a n d  e x p l o s i o n  h a z a r d s ,  p r o te c ti o n  o f s p e c i a l  h a z a r d s ,  e s tab l i s h i n g  c r i te r i a  fo r  l e ve l s
o f h e a l th  c a r e  s e r vi c e s  b a s e d  o n  r i s k,  a s  we l l  as  defnitions  n o t a s s i g n e d  to  o th e r  c o m m i tte e s
i n  th e  H e a l th  C a r e  F a c i l i ti e s  P r o j e c t.
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Te c h n i c al  C o m m i tte e  o n  H e al th  C are  E m e rge n c y M an age m e n t an d  S e c u ri ty

N i c h o l as  E .  G ab ri e l e ,  Chair
J E N S E N  H U GH E S ,  C T  [ S E ]

Ro b e r t M .  B e c ke r,  I n c i d e n t M a n a g e m e n t S o l u ti o n s ,  I n c . ,  N Y [ S E ]

P e te  B re ws te r,  U S  D e p a r tm e n t o f Ve te r a n s  Affa i r s ,  WV [ U ]

D avi d  A.  D age n ai s ,  P a r tn e r s / We n two r th - D o u g l a s s  H o s p i tal ,  N H  [ U ]

S h aro n  S .  G i l ye at,  Ko ffe l  As s o c i a te s ,  I n c . ,  M D  [ S E ]

Ke n n e th  J .  H e b e r t,  T h e  J o i n t C o m m i s s i o n ,  I L  [ E ]

S us an  B .  M c L augh l i n ,  M S L  H e al th  C a r e  P a r tn e r s ,  I L  [ U ]
Re p .  Am e r i c an  S o c i e ty fo r  H e a l th c a r e  E n g i n e e r i n g

J o s e p h  M c N u l ty,  B al ti m o r e  C i ty F i r e  D e p ar tm e n t,  M D  [ E ]

J am e s  L .  P aturas ,  Ya l e  N e w H a ve n  H e al th  S ys te m ,  C T  [ U ]

J ac k P o o l e ,  P o o l e  F i r e  P r o te c ti o n ,  I n c . ,  KS  [ S E ]

P am e l a Re n o ,  Te l g i a n ,  O H  [ S E ]

P atri c k C .  Rh i n e h ar t,  N o r th s i d e  H o s p i ta l ,  G A [ U ]

Ke vi n  A.  S c arl e tt,  Wa s h i n g to n  S ta te  D e p a r tm e n t o f H e a l th ,  WA [ E ]

J am e s  P.  S i m p s o n ,  E l e c tr i c al  Tr a i n i n g  Al l i a n c e ,  M N  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

J e r r y S p i c kl e r,  J o h n s o n  C o n tr o l s ,  O H  [ M ]

M i c h ae l  D .  Wi d de k i n d ,  Z u r i c h  S e r vi c e s  C o r p o r a ti o n ,  M D  [ I ]

Al te r n ate s

C h ad  E .  B e e b e ,  AS H E  -  AH A,  WA [ U ]
( Al t.  to  S u s an  B .  M c L a u g h l i n )

M yro n  L e e  D rap e r,  Ko ffe l  As s o c i a te s ,  I n c . ,  M D  [ S E ]
( Al t.  to  S h a r o n  S .  Gi l ye a t)

Z ac h ar y G o l d farb ,  I n c i d e n t M a n a g e m e n t S o l u ti o n s ,  I n c . ,  N Y [ S E ]
( Al t.  to  Ro b e r t M .  B e c ke r )

M i c h ae l  J e n ki n s ,  J o h n s o n  C o n tr o l s ,  C O  [ M ]
( Al t.  to  J e r r y S p i c kl e r )

An d re w D .  M c gu i re ,  J E N S E N  H U G H E S ,  C T  [ S E ]
( Al t.  to  N i c h o l a s  E .  Ga b r i e l e )

Val e ri e  M i l l e r,  Z u r i c h  N o r th  Am e r i c a ,  PA [ I ]
( Al t.  to  M i c h a e l  D .  Wi d d e k i n d )

J o h n  P e l az z a,  Yal e  N e w H ave n  H e a l th  S ys te m ,  C T  [ U ]
( Al t.  to  J a m e s  L .  P a tu r a s )

E ri c  Re e d,  P o o l e  F i r e  P r o te c ti o n ,  I n c . ,  KS  [ S E ]
( Al t.  to  J a c k P o o l e )

N o n vo ti n g

Re gi n al d  D .  J ac ks o n ,  U S  D e p a r tm e n t o f L a b o r,  D C  [ E ]

C am i l l e  L e vy,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o r
p o r ti o n s  o f d o c u m e n ts  c o ve r i n g  th e  fr a m e wo r k fo r  e m e r g e n c y m a n a g e m e n t a n d  s e c u r i ty o f
h e a l th  c a r e  fa c i l i ti e s  p r o p o r ti o n a te  to  th e  r i s k o f th e  p a ti e n t a n d  h e a l th  c a r e  s ta ff.  T h i s
C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  th e  e l e m e n ts  o f p l a n n i n g  o ve r  a  c o n ti n u u m
fr o m  m i n o r  i n c i d e n c e s  to  c a ta s tr o p h i c  e ve n ts ,  i n c l u d i n g :  m an a g e m e n t c o n tr o l s ,  m i ti g a ti o n
p r a c ti c e s ,  i n c i d e n t r e s p o n s e ,  c o n ti n u i ty o f s e r vi c e s ,  r e c o ve r y,  s to r e d  c a p a c i ty,  s ta ff tr a i n i n g ,
a n d  p r o g r a m  e va l u a ti o n  b a s e d  o n  e s ta b l i s h e d  r i s k c a te g o r i e s .
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Te c h n i c al  C o m m i tte e  o n  H yp e rb ari c  an d  H yp o b ari c  Fac i l i ti e s

Ri c h ard  C .  B ar r y,  Chair
H e a l o g i c s ,  F L  [ S E ]

J am e s  E d wi n  B e l l ,  F i n k  E n g i n e e r i n g ,  U T  [ M ]

C h ae  B l i s s ,  Avi v C l i n i c ,  F L  [ U ]

W.  Ro b e r t B r yan t,  P e r r y B ar o m e d i c a l  C o r p o r a ti o n ,  T X  [ M ]

Fran c o i s  B ur m an ,  D i ve r s  Al e r t N e two r k,  N C  [ S E ]

C h ri s  M .  C am p b e l l ,  S an d y S p r i n g s  F i r e ,  GA [ E ]

L i s a C ar r,  C h r i s ti a n a  C a r e  H e a l th  S e r vi c e s ,  D E  [ U ]

M ari o  C ar u s o ,  H yp e r b a r i c  C o n s u l ti n g  L L C ,  F L  [ S E ]

D avi d  C h aras h ,  D i ve  M e d i c i n e  An d  H yp e r b a r i c  C o n s u l tan ts ,  C T
[ S E ]

M ark C h i p p s ,  L i fe  S u p p o r t Te c h n o l o g i e s  Gr o u p  I n c . ,  N Y [ U ]

D avi d  L i n d s i e  C o n e ,  U n i ve r s i ty o f S o u th  C a r o l i n a :  P r i s m a H e a l th
Ri c h l a n d ,  S C  [ S E ]

J ay D uc h n i c k ,  U n i ve r s i ty o f C a l i fo r n i a  S a n  D i e g o ,  C A [ S E ]

Ke i th  Fe r rari ,  L i n d e / P r ax ai r,  N C  [ M ]

Ad ri an  G aray,  H YP E RB ARI C  M O D U L AR S YS T E M S ,  I n c . ,  C A [ M ]

Ke vi n  P.  G ard n e r,  Au r o r a  S t.  L u ke ' s  H o s p i tal ,  WI  [ U ]

D e ral l  G ar re tt,  U n d e r s e a  H yp e r b a r i c  M e d i c a l  S o c i e ty ( U H M S ) ,  F L
[ U ]

J ac q u l i n e  H o c ki n g,  C u ti s c a r e ,  L L C ,  O R [ U ]

L e ah  H u m m e l ,  Am e r i c a n  S o c i e ty fo r  H e a l th c a r e  E n g i n e e r i n g
( AS H E ) ,  N D  [ U ]

B ar r y E .  N e wto n ,  WH A I n te r n a ti o n a l ,  I n c . ,  N M  [ S E ]

D e n n i s  N o s ki n ,  H 2 M  Ar c h i te c ts +  E n g i n e e r s /  D e n n i s  N o s ki n
Ar c h i te c ts ,  N Y [ S E ]

C o l e e n  Ram o s ,  P h o e n i x  F i r e  D e p a r tm e n t,  AZ  [ E ]

Ro b e r t B .  Sheffeld,  I n te r n a ti o n al  AT M O ,  I n c . ,  T X  [ U ]

J o h n  M .  S ki n n e r,  M e d i c al  E q u i p m e n t Te c h n o l o g y,  I n c . ,  G A [ I M ]

D e e p ak  Tal ati ,  S e c h r i s t I n d u s tr i e s ,  I n c . ,  C A [ M ]

S h au n  Wal l ac e ,  Al ti tu d e  C o n tr o l  Te c h n o l o g i e s ,  C A [ U ]

J o h n  L .  Wi l l i am s ,  Wa s h i n g to n  S ta te  D e p a r tm e n t o f H e a l th ,  WA [ E ]

Al te r n ate s

J u s ti n  C al l ard,  H yp e r b a r i c  Te c h n i c i a n s  &  N u r s e s  As s o c i a ti o n  I n c . ,
Au s tr al i a  [ C ]

( Vo ti n g  Al t. )

P aul  M ari o  C ar u s o ,  H yp e r b a r i c  C o n s u l ti n g  L L C ,  F L  [ S E ]
( Al t.  to  M a r i o  C ar u s o )

G we n ae l  C h i ffo l e au ,  WH A I n te r n a ti o n al ,  N M  [ S E ]
( Al t.  to  B ar r y E .  N e wto n )

Ke vi n  I .  P o s e y,  I n te r n a ti o n a l  AT M O ,  I n c . ,  T X  [ U ]
( Al t.  to  Ro b e r t B .  Sheffeld)

Ke vi n  A.  S c arl e tt,  Wa s h i n g to n  S ta te  D e p a r tm e n t o f H e a l th ,  WA [ E ]
( Al t.  to  J o h n  L .  Wi l l i a m s )

N o n vo ti n g

Wi l b u r T.  Wo rkm an ,  U n d e r s e a &  H yp e r b a r i c  M e d i c al  S o c i e ty,  T X
[ O ]

Re p .  U n d e r s e a  &  H yp e r b a r i c  M e d i c a l  S o c i e ty
( M e m b e r  E m e r i tu s )

G re go r y E .  H ar ri n gto n ,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a c o m m i tte e  s h a l l  n o t i n  an d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o r
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C h ap te r 4 Fu n d am e n tal s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   2 8
4 . 1 Ri s k C a te g o r i e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   2 8
4 . 2 Ri s k As s e s s m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   2 8
4 . 3 Ap p l i c a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   2 8
4 . 4 M a te r i a l s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   2 8

C h ap te r 5 G as  an d  Vac u um  S ys te m s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   2 9
5 . 1 C a te g o r y 1  P i p e d  Ga s  a n d  Va c u u m  S ys te m s .   . . . . . . . . . 9 9 –   2 9
5 . 2 C a te g o r y 2  P i p e d  Ga s  a n d  Va c u u m  S ys te m s .   . . . . . . . . . 9 9 –   7 4
5 . 3 C a te g o r y 3  P i p e d  Ga s  a n d  Va c u u m  S ys te m s .   . . . . . . . . . 9 9 –   7 5
5 . 4 L i q u i d  Wi th d r a wa l  a n d  P i p i n g .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   7 6

C h ap te r 6 E l e c tri c al  S ys te m s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   7 8
6 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   7 8
6 . 2 N a tu r e  o f H a z a r d s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   7 8
6 . 3 Ge n e r a l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   7 8
6 . 4 C a te g o r y 1  S p a c e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   8 3
6 . 5 C a te g o r y 2  S p a c e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   8 3
6 . 6 C a te g o r y 3  a n d  4  S p a c e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   8 3
6 . 7 E s s e n ti a l  E l e c tr i c a l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   8 3
6 . 8 S i te  Ac c e p ta n c e  Te s ti n g .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   9 3
6 . 9 E l e c tr i c a l  M a i n te n an c e  P r o g r a m  ( E M P ) .   . . . . . . . . . . . . . . 9 9 –   9 3
6 . 1 0 H e a l th  C a r e  M i c r o g r i d s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   9 4
6 . 1 1 Classifcation  o f E m e r g e n c y P o we r  S u p p l y

S ys te m s  ( E P S S s ) .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   9 5

C h ap te r 7 I n fo r m ati o n  Te c h n o l o gy an d
C o m m u n i c ati o n s  S ys te m s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   9 6

7 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   9 6
7 . 2 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   9 6
7 . 3 C a te g o r y 1  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   9 6
7 . 4 C a te g o r y 2  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 0
7 . 5 C a te g o r y 3  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 0

C h ap te r 8 P l um b i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 1
8 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 1
8 . 2 S ys te m  C a te g o r y C r i te r i a .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 1
8 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 1
8 . 4 C a te g o r y 1 .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 1
8 . 5 C a te g o r y 2 .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 1
8 . 6 C a te g o r y 3 .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 1

C h ap te r 9 H e ati n g,  Ve n ti l ati o n ,  an d Ai r C o n d i ti o n i n g
( H VAC )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 2

9 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 2
9 . 2 S ys te m  C a te g o r y C r i te r i a .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 2
9 . 3 Ge n e r a l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 2

9 . 4 C a te g o r y 1 .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 3
9 . 5 C a te g o r y 2 .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 3
9 . 6 C a te g o r y 3 .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 3

C h ap te r 1 0 E l e c tri c al  E q ui p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 4
1 0 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 4
1 0 . 2 P e r fo r m a n c e  C r i te r i a  fo r  P a ti e n t C a r e –Re l a te d

E l e c tr i c a l  Ap p l i a n c e s  a n d  E q u i p m e n t.   . . . . . . . . . . . . . . . . . . 9 9 –   1 0 4
1 0 . 3 Te s ti n g  Re q u i r e m e n ts  — P a ti e n t C a r e –Re l a te d

E l e c tr i c a l  Ap p l i a n c e s  a n d  E q u i p m e n t.   . . . . . . . . . . . . . . . . . . 9 9 –   1 0 5
1 0 . 4 N o n p ati e n t E l e c tr i c a l  Ap p l i a n c e s  a n d

E q u i p m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 6
1 0 . 5 Ad m i n i s tr a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 0 6

C h ap te r 1 1 G as  E q ui p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 0
1 1 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 0
1 1 . 2 P o r ta b l e  C yl i n d e r  a n d  C o n ta i n e r  S o u r c e .   . . . . . . . . . . . . . 9 9 –   1 1 0

1 1 . 3 C yl i n d e r  a n d  C o n ta i n e r  S to r a g e  Re q u i r e m e n ts .   . . . 9 9 –   1 1 0
1 1 . 4 P e r fo r m a n c e  C r i te r i a  a n d  Te s ti n g .   . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 2
1 1 . 5 Ad m i n i s tr a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 2
1 1 . 6 O p e r a ti o n  a n d  M a n a g e m e n t o f C yl i n d e r s .   . . . . . . . . . . . . 9 9 –   1 1 4
1 1 . 7 L i q u i d  O x yg e n  E q u i p m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 5

C h ap te r 1 2 E m e rge n c y M an age m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 7
1 2 . 1 Ap p l i c a b i l i ty.     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 7
1 2 . 2 Re s p o n s i b i l i ti e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 7
1 2 . 3 E m e r g e n c y M an a g e m e n t C ate g o r i e s .   . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 7
1 2 . 4 G e n e r a l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 7
1 2 . 5 E m e r g e n c y M an a g e m e n t C ate g o r y 1  a n d

E m e r g e n c y M an a g e m e n t C ate g o r y 2
Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 1 7

C h ap te r 1 3 S e c u ri ty M an age m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 2
1 3 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 2
1 3 . 2 S e c u r i ty M an a g e m e n t P l a n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 2
1 3 . 3 S e c u r i ty Vu l n e r a b i l i ty As s e s s m e n t ( S VA) .   . . . . . . . . . . . . . . 9 9 –   1 2 2
1 3 . 4 Re s p o n s i b l e  P e r s o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 2
1 3 . 5 S e c u r i ty- S e n s i ti ve  Ar e as .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 2
1 3 . 6 Ac c e s s  a n d  E g r e s s  S e c u r i ty M e as u r e s .   . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 3
1 3 . 7 M e d i a  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 3
1 3 . 8 C r o wd  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 3
1 3 . 9 Ac c e s s  C o n tr o l  E q u i p m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 3
1 3 . 1 0 E m p l o ym e n t P r a c ti c e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 3
1 3 . 1 1 S e c u r i ty O p e r a ti o n s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 3
1 3 . 1 2 P r o g r a m  E va l u a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 4

C h ap te r 1 4 H yp e rb ari c  Fac i l i ti e s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 4
1 4 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 4
1 4 . 2 C o n s tr u c ti o n  a n d  E q u i p m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 2 4
1 4 . 3 Ad m i n i s tr a ti o n  a n d  M a i n te n an c e .   . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 3 4

C h ap te r 1 5 D e n tal  G as  an d  Vac u u m  S ys te m s   . . . . . . . . . . . . . . . . . . . 9 9 –   1 3 8
1 5 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 3 8
1 5 . 2 N a tu r e  o f H a z a r d s  o f G as  an d  Va c u u m  S ys te m s .   . . . 9 9 –   1 3 8
1 5 . 3 C a te g o r y 1  D e n ta l  Ga s  a n d  Va c u u m  S ys te m s .   . . . . . . . 9 9 –   1 3 8
1 5 . 4 C a te g o r y 2  D e n ta l  Ga s  a n d  Va c u u m  S ys te m s .   . . . . . . . 9 9 –   1 4 3
1 5 . 5 C a te g o r y 3  D e n ta l  Ga s  a n d  Va c u u m  S ys te m s .   . . . . . . . 9 9 –   1 5 7

C h ap te r 1 6 Fe atu re s  o f Fi re  P ro te c ti o n   . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 2
1 6 . 1 Ap p l i c a b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 2
1 6 . 2 C o n s tr u c ti o n  a n d  C o m p a r tm e n ta ti o n .   . . . . . . . . . . . . . . . . . . 9 9 –   1 6 2
1 6 . 3 S p e c i a l  H a z a r d  P r o te c ti o n  fo r  F l a m m a b l e  L i q u i d s

a n d  Ga s e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 2
1 6 . 4 L ab o r ato r i e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 2
1 6 . 5 U ti l i ti e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 2
1 6 . 6 Wa s te  C h u te s ,  I n c i n e r a to r s ,  an d  L i n e n  C h u te s .   . . . . 9 9 –   1 6 2



C O N T E N T S 9 9 - 1 3

2 0 2 4  E d i t i o n

1 6 . 7 F i r e  D e te c ti o n ,  Al a r m ,  a n d  C o m m u n i c a ti o n s
S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 3

1 6 . 8 H e l i p o r ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 4
1 6 . 9 Au to m a ti c  S p r i n kl e r s  a n d  O th e r  E x ti n g u i s h i n g

E q u i p m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 4
1 6 . 1 0 M a n u a l  E x ti n g u i s h i n g  E q u i p m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 4
1 6 . 1 1 C o m p a c t S to r a g e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 4
1 6 . 1 2 C o m p a c t M o b i l e  S to r ag e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 4
1 6 . 1 3 M a i n te n a n c e  a n d  Te s ti n g .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 4
1 6 . 1 4 F i r e  L o s s  P r e ve n ti o n  i n  O p e r a ti n g  Ro o m s .   . . . . . . . . . . . 9 9 –   1 6 4

An n e x A E xp l an ato r y M ate ri al   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   1 6 6

An n e x B Ad di ti o n al  E xp l an ato r y N o te s   . . . . . . . . . . . . . . . . . . . . . . . 9 9 –   2 2 4

An n e x C S am p l e  O rd i n an c e  Ad o p ti n g N FPA  9 9   . . . . . . . . . 9 9 –   2 4 2
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c a n  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c a te s  m a te r i al  th a t h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐
e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e tati o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h al l  b e  s e n t to  th e
te c h n i c a l  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

I n fo r m ati o n  o n  r e fe r e n c e d  a n d  e x tr a c te d  p u b l i c ati o n s  c a n
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  D .

C h ap te r  1       Ad m i n i s trati o n

1 . 1  S c o p e .

1 . 1 . 1    T h e  s c o p e  o f th i s  c o d e  i s  to  e s tab l i s h  m i n i m u m  c r i te r i a
as  fo l l o ws  i n  1 . 1 . 2  th r o u g h  1 . 1 . 1 4 .

1 . 1 . 2  Fu n d am e n tal s .    C h ap te r   4  e s tab l i s h e s  c r i te r i a  fo r  l e ve l s  o f
h e a l th  c ar e  s e r vi c e s  o r  s ys te m s  b as e d  o n  r i s k to  th e  p ati e n ts ,
s taff,  o r  vi s i to r s  i n  h e a l th  c a r e  fac i l i ti e s .

1 . 1 . 3  G as  an d  Vac u u m  S ys te m s .

1 . 1 . 3 . 1    C h a p te r  5  c o ve r s  th e  p e r fo r m an c e ,  m ai n te n a n c e ,
i n s ta l l ati o n ,  a n d  te s ti n g  o f th e  fo l l o wi n g :

( 1 ) Nonfammable  m e d i c a l  g as  s ys te m s  wi th  o p e r ati n g  p r e s ‐
s u r e s  b e l o w a  g au ge  p r e s s u r e  o f 2 0 6 8   kP a ( 3 0 0   p s i )

( 2 ) Vac u u m  s ys te m s  i n  h e al th  c ar e  fa c i l i ti e s
( 3 ) Was te  an e s th e ti c  ga s  d i s p o s a l  ( WAG D )  s ys te m s ,  al s o  r e fe r ‐

r e d  to  as  s c a ve n g i n g
( 4 ) M an u fa c tu r e d  a s s e m b l i e s  th a t a r e  i n te n d e d  fo r  c o n n e c ‐

ti o n  to  th e  m e d i c al  g as ,  va c u u m ,  o r  WAGD  s ys te m s  ( a l s o
r e fe r r e d  to  as  s c a ve n g i n g )

1 . 1 . 3 . 2    Re q u i r e m e n ts  fo r  p o r tab l e  c o m p r e s s e d  ga s  s ys te m s  ar e
c o ve r e d  i n  C h ap te r   1 1 .

1 . 1 . 3 . 3    Re q u i r e m e n ts  fo r  p i p e d  g as  an d  vac u u m  s ys te m s  i n
h yp e r b a r i c  fa c i l i ti e s  a r e  c o ve r e d  i n  C h ap te r   1 4 .

1 . 1 . 3 . 4    Re q u i r e m e n ts  fo r  p i p e d  d e n tal  g as  a n d  vac u u m
s ys te m s  ar e  c o ve r e d  i n  C h ap te r   1 5 .

1 . 1 . 4  E l e c tri c al  S ys te m s .

1 . 1 . 4 . 1    C h a p te r  6  c o ve r s  th e  p e r fo r m a n c e ,  m ai n te n an c e ,  an d
te s ti n g  o f e l e c tr i c a l  s ys te m s  ( b o th  n o r m a l  an d  e s s e n ti al )  i n

h e a l th  c a r e  fa c i l i ti e s .

Δ 1 . 1 . 4 . 2    T h e  fo l l o wi n g a r e as  ar e  n o t ad d r e s s e d  i n  th i s  c o d e ,  b u t
a r e  ad d r e s s e d  i n  o th e r  N F PA d o c u m e n ts :

( 1 ) Specifc  r e q u i r e m e n ts  fo r  wi r i n g  an d  i n s ta l l ati o n  o f e l e c ‐
tr i c a l  s ys te m s  a n d  c o m p o n e n ts  th e r e o f a r e  c o ve r e d  i n
NFPA  70.

( 2 ) Re q u i r e m e n ts  fo r  i l l u m i n ati o n  an d  identifcation  o f
m e a n s  o f e g r e s s  i n  h e a l th  c ar e  fac i l i ti e s  ar e  c o ve r e d  i n
N F PA  101.

( 3 ) Re q u i r e m e n ts  fo r  i n s ta l l a ti o n ,  te s ti n g,  a n d  m ai n te n a n c e
o f fre  p r o te c ti o n  s i g n al i n g  s ys te m s  a r e  c o ve r e d  i n
NFPA  72.

( 4 ) Re q u i r e m e n ts  fo r  i n s tal l ati o n  o f fre  p u m p s  a r e  c o ve r e d
i n  N F PA 2 0 ,  e x c e p t th a t th e  al te r n a te  p o we r  s o u r c e  i s

p e r m i tte d  to  b e  th e  e s s e n ti a l  e l e c tr i c al  s ys te m .
( 5 ) Re q u i r e m e n ts  fo r  i n s tal l ati o n  o f s tati o n ar y e n gi n e s  an d

g as  tu r b i n e s  ar e  c o ve r e d  i n  N F PA  3 7 .

1 . 1 . 5  I n fo r m ati o n  Te c h n o l o gy an d  C o m m u n i c ati o n s  S ys te m s .
C h ap te r   7  c o ve r s  th e  p e r fo r m an c e ,  m a i n te n an c e ,  an d  te s ti n g o f
i n fo r m ati o n  te c h n o l o g y a n d  c o m m u n i c ati o n s  s ys te m s  i n  h e al th
c a r e  fac i l i ti e s .

1 . 1 . 6  P l u m b i n g.    C h ap te r  8  c o ve r s  th e  p e r fo r m a n c e ,  m ai n te ‐
n a n c e ,  a n d  te s ti n g  o f p l u m b i n g  s ys te m s  i n  h e al th  c ar e  fac i l i ti e s .

1 . 1 . 7  H VAC  S ys te m s .    C h a p te r  9  c o ve r s  th e  p e r fo r m a n c e ,
m a i n te n an c e ,  a n d  te s ti n g  o f h e ati n g ,  c o o l i n g,  an d  ve n ti l a ti n g

i n  h e al th  c ar e  fac i l i ti e s .

1 . 1 . 8  E l e c tri c al  E q u i p m e n t.    C h ap te r  1 0  c o ve r s  th e  p e r fo r m ‐
an c e ,  m ai n te n an c e ,  a n d  te s ti n g o f e l e c tr i c a l  e q u i p m e n t i n

h e a l th  c a r e  fa c i l i ti e s .

1 . 1 . 9  G as  E q u i p m e n t.    C h ap te r  1 1  c o ve r s  th e  p e r fo r m an c e ,
m a i n te n an c e ,  a n d  te s ti n g  o f g as  e q u i p m e n t i n  h e a l th  c ar e
fac i l i ti e s .

1 . 1 . 1 0 *  E m e rge n c y M an age m e n t.    C h ap te r   1 2  e s ta b l i s h e s  c r i te ‐
r i a fo r  e m e r ge n c y m an a ge m e n t i n  th e  d e ve l o p m e n t o f a

p r o gr a m  fo r  e ffe c ti ve  d i s as te r  p r e p a r e d n e s s ,  r e s p o n s e ,  m i ti g a‐
ti o n ,  an d  r e c o ve r y i n  h e al th  c ar e  fac i l i ti e s .

1 . 1 . 1 1  S e c uri ty M an age m e n t.    C h ap te r  1 3  e s tab l i s h e s  c r i te r i a
fo r  s e c u r i ty m a n ag e m e n t,  i n c l u d i n g  m an a ge m e n t c o n tr o l s ,
m i ti ga ti o n  p r ac ti c e s ,  s taff tr a i n i n g ,  an d  p r o g r am  e val u ati o n  i n

h e al th  c ar e  fa c i l i ti e s .

1 . 1 . 1 2 *  H yp e rb ari c  Fac i l i ti e s .    C h a p te r  1 4  e s tab l i s h e s  c r i te r i a
fo r  d e s i g n  an d  o p e r ati o n  o f h yp e r b ar i c  c h am b e r s  a n d  fac i l i ti e s .

C h ap te r  1 4  c o ve r s  e l e c tr i c al ,  fre,  p r e s s u r e ,  a n d  ga s  h az ar d s
a s s o c i a te d  wi th  h yp e r b ar i c  fa c i l i ti e s  th a t ar e  u s e d ,  o r  i n te n d e d

to  b e  u s e d ,  fo r  m e d i c al  a n d  e x p e r i m e n tal  p r o c e d u r e s  at ga u g e
p r e s s u r e s  fr o m  0   kP a to  6 9 0   kP a ( 0   p s i  to  1 0 0   p s i ) .
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1 . 1 . 1 3  D e n tal  G as  an d  Vac u u m  S ys te m .    C h ap te r  1 5  c o ve r s  th e
p e r fo r m a n c e ,  m a i n te n an c e ,  a n d  te s ti n g o f d e n ta l  g as  an d

va c u u m  s ys te m s  i n  h e a l th  c a r e  fac i l i ti e s .

1 . 1 . 1 4  Fe ature s  o f Fi re  P ro te c ti o n .    C h ap te r  1 6  c o ve r s  th e
p e r fo r m an c e ,  m ai n te n a n c e ,  an d  te s ti n g  o f fre  p r o te c ti o n
e q u i p m e n t i n  h e al th  c ar e  fac i l i ti e s .

1 . 2  P u rp o s e .    T h e  p u r p o s e  o f th i s  c o d e  i s  to  p r o vi d e  m i n i m u m
r e q u i r e m e n ts  fo r  th e  i n s ta l l a ti o n ,  i n s p e c ti o n ,  te s ti n g,  m ai n te ‐

n a n c e ,  p e r fo r m an c e ,  an d  s a fe  p r ac ti c e s  fo r  fac i l i ti e s ,  m a te r i al ,
e q u i p m e n t,  an d  a p p l i a n c e s .

1 . 3  Ap p l i c ati o n .

1 . 3 . 1    T h i s  c o d e  s h a l l  ap p l y to  al l  h e al th  c a r e  fac i l i ti e s  o th e r
th a n  h o m e  c a r e  an d  ve te r i n a r y c ar e ,  e x c e p t as  r e q u i r e d  b y
1 . 3 . 1 . 1 .

1 . 3 . 1 . 1    H yp e r b ar i c  c h am b e r s  fo r  ve te r i n ar y c ar e  s h a l l  b e  i n
ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f C h a p te r   1 4 .

1 . 3 . 1 . 2    T h i s  c o d e  i s  i n te n d e d  fo r  u s e  b y th o s e  p e r s o n s  i n vo l ve d
i n  th e  d e s i gn ,  c o n s tr u c ti o n ,  i n s p e c ti o n ,  a n d  o p e r a ti o n  o f h e a l th
c a r e  fac i l i ti e s  an d  i n  th e  d e s i gn ,  m a n u fac tu r e ,  a n d  te s ti n g  o f

a p p l i a n c e s  an d  e q u i p m e n t u s e d  i n  p ati e n t c ar e  r o o m s  o f h e al th
c a r e  fa c i l i ti e s .

Δ 1 . 3 . 1 . 3 *    F ac i l i ti e s  th at e m p l o y s ys te m s ,  e q u i p m e n t,  o r  ap p l i an ‐
c e s  th at ar e  s u b j e c t to  r e g u l ati o n  b y th i s  c o d e  s h al l  n o t b e
r e q u i r e d  to  b e  s u b j e c t to  a n y o th e r  p r o vi s i o n s  o f th i s  c o d e

u n l e s s  s o  d i r e c te d  b y th e  s c o p e  o f th e  i n d i vi d u al  c h ap te r ( s )  o f
th i s  c o d e  o r  a s  d i r e c te d  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n ' s
ad o p ti o n  o f th i s  c o d e .

1 . 3 . 2    C o n s tr u c ti o n  an d  e q u i p m e n t r e q u i r e m e n ts  s h a l l  b e
ap p l i e d  o n l y to  n e w c o n s tr u c ti o n  an d  n e w e q u i p m e n t,  e x c e p t

a s  modifed  i n  i n d i vi d u a l  c h ap te r s .

1 . 3 . 2 . 1    O n l y th e  a l te r e d ,  r e n o vate d ,  o r  m o d e r n i z e d  p o r ti o n  o f
a n  e x i s ti n g  s ys te m  o r  i n d i vi d u al  c o m p o n e n t s h al l  b e  r e q u i r e d

to  m e e t th e  i n s tal l ati o n  an d  e q u i p m e n t r e q u i r e m e n ts  s ta te d  i n
th i s  c o d e .

1 . 3 . 2 . 2    I f th e  al te r ati o n ,  r e n o va ti o n ,  o r  m o d e r n i z a ti o n
ad ve r s e l y i m p ac ts  th e  e x i s ti n g  p e r fo r m an c e  r e q u i r e m e n ts  o f a

s ys te m  o r  c o m p o n e n t,  a d d i ti o n al  u p g r ad i n g s h al l  b e  r e q u i r e d .

Δ 1 . 3 . 2 . 3    C o n ti n u e d  u s e  o f an  e x i s ti n g s ys te m  th a t i s  n o n c o m p l i ‐
an t wi th  th e  r e q u i r e m e n ts  o f th i s  c o d e  s h al l  b e  p e r m i tte d

u n l e s s  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  h as  d e te r m i n e d  th a t
s u c h  u s e  p o s e s  a d i s ti n c t h az ar d  to  l i fe .

1 . 3 . 2 . 4    Re d u c i n g s afe ty fe a tu r e s  i n  e x i s ti n g  s ys te m s  s h a l l  n o t
b e  p e r m i tte d  wh e r e  s u c h  i s  r e q u i r e d  fo r  n e w c o n s tr u c ti o n  o r

e q u i p m e n t.

1 . 3 . 3  P o l i c i e s .

1 . 3 . 3 . 1    T h e  h e al th  c ar e  o r g an i z a ti o n  s h a l l  e n s u r e  th a t p o l i c i e s
ar e  e s ta b l i s h e d  a n d  m ai n tai n e d  th at p e r m i t th e  atte n d i n g  m e d i ‐
c a l  p r o fe s s i o n a l  to  s u p e r s e d e  th e  r e q u i r e m e n ts  o f th i s  c o d e  i n

o r d e r  to  s a ti s fy th e  e m e r ge n c y n e e d s  o f an y p ati e n t.

1 . 3 . 3 . 2    E ac h  ap p l i c ati o n  o f th e  p r o vi s i o n s  o f 1 . 3 . 3 . 1 ,  wh e r e
th i s  c o d e ' s  r e q u i r e m e n ts  a r e  s u p e r s e d e d  to  s ati s fy th e  e m e r ‐
g e n c y n e e d s  o f a p ati e n t,  s h al l  b e  c l e a r l y d o c u m e n te d  an d

r e vi e we d  wi th  th e  i n te n t o f m e e ti n g  s i m i l ar  fu tu r e  n e e d s  wi th i n
th e  r e q u i r e m e n ts  o f th i s  c o d e .

1 . 3 . 4  P ati e n t C are  S p ac e s .

1 . 3 . 4 . 1    T h e  h e a l th  c ar e  fac i l i ty’ s  g o ve r n i n g b o d y o r  i ts  d e s i g‐
n e e  s h al l  e s tab l i s h  th e  fo l l o wi n g  a r e as  i n  a c c o r d a n c e  wi th  th e
typ e  o f p a ti e n t c ar e  a n ti c i p a te d  (see 3. 3. 1 46,  Patient Care Space):

( 1 ) C ate go r y 1  s p ac e s
( 2 ) C ate go r y 2  s p ac e s
( 3 ) C ate go r y 3  s p ac e s
( 4 ) C ate go r y 4  s p ac e s

1 . 3 . 4 . 2  An e s th e s i a.    I t s h a l l  b e  th e  r e s p o n s i b i l i ty o f th e  h e al th
c a r e  fa c i l i ty’ s  g o ve r n i n g b o d y to  d e s i g n ate  al l  an e s th e ti z i n g

l o c ati o n s .

1 . 3 . 4 . 3  We t P ro c e d u re  L o c ati o n s .    I t s h al l  b e  th e  r e s p o n s i b i l i ty
o f th e  h e al th  c ar e  fac i l i ty’ s  go ve r n i n g  b o d y to  d e s i g n ate  we t

p r o c e d u r e  l o c ati o n s .

1 . 4  E q u i val e n c y.

1 . 4 . 1    N o th i n g i n  th i s  c o d e  i s  i n te n d e d  to  p r e ve n t th e  u s e  o f
s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r  s u p e r i o r  q u al i ty,
s tr e n gth ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l i ty,  a n d  s afe ty to

th o s e  p r e s c r i b e d  b y th i s  c o d e .  Te c h n i c a l  d o c u m e n ta ti o n  s h a l l
b e  s u b m i tte d  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  to  d e m o n ‐
s tr ate  e q u i val e n c y.  T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h al l  b e

ap p r o ve d  fo r  th e  i n te n d e d  p u r p o s e  b y th e  au th o r i ty h avi n g
j u r i s d i c ti o n .

1 . 4 . 2    Al te r n ati ve  s ys te m s ,  m e th o d s ,  o r  d e vi c e s  a p p r o ve d  a s
e q u i val e n t b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  r e c o g‐
n i z e d  as  b e i n g i n  c o m p l i an c e  wi th  th i s  c o d e .

1 . 4 . 3    T h e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  p e r m i tte d  to
g r an t e x c e p ti o n s  to  th i s  c o d e .

1 . 5 *  U n i ts .    P r i m ar y u n i ts  wi l l  b e  tr a d e  u n i ts ,  an d  s e c o n d ar y
u n i ts  wi l l  b e  th e  c o n ve r s i o n .

1 . 6  C o d e  Ad o p ti o n  Re q u i re m e n ts .

1 . 6 . 1    T h e  e ffe c ti ve  d ate  o f ap p l i c a ti o n  o f a n y p r o vi s i o n  o f th i s
c o d e  i s  n o t d e te r m i n e d  b y th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i a‐

ti o n .  Al l  q u e s ti o n s  r e l a te d  to  a p p l i c ab i l i ty s h al l  b e  d i r e c te d  to
th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

1 . 6 . 2  E n fo rc e m e n t.    T h i s  c o d e  s h a l l  b e  ad m i n i s te r e d  an d
e n fo r c e d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n .  (See Annex C for a
sample wording for enabling legislation. )

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

Δ 2 . 1 *  G e n e ral .    T h e  d o c u m e n ts  r e fe r e n c e d  i n  th i s  c h ap te r,  o r
p o r ti o n s  o f s u c h  d o c u m e n ts ,  a r e  r e fe r e n c e d  wi th i n  th i s  c o d e

an d  s h a l l  b e  c o n s i d e r e d  p ar t o f th e  r e q u i r e m e n ts  o f th i s  c o d e ,
a n d  th e  fo l l o wi n g  s h a l l  a l s o  a p p l y:

( 1 ) D o c u m e n ts  r e fe r e n c e d  i n  th i s  c h ap te r,  o r  p o r ti o n  o f s u c h
d o c u m e n ts ,  s h a l l  o n l y b e  ap p l i c a b l e  to  th e  e x te n t c al l e d
fo r  wi th i n  o th e r  c h ap te r s  o f th i s  c o d e .

( 2 ) Wh e r e  th e  r e q u i r e m e n ts  o f a r e fe r e n c e d  c o d e  o r  s ta n d ‐
ar d  d i ffe r  fr o m  th e  r e q u i r e m e n ts  o f th i s  c o d e ,  th e
r e q u i r e m e n ts  o f th i s  c o d e  s h al l  go ve r n .

( 3 ) E x i s ti n g  b u i l d i n g s  o r  i n s tal l ati o n s  th at d o  n o t c o m p l y wi th
th e  p r o vi s i o n s  o f th e  c o d e s  o r  s ta n d ar d s  r e fe r e n c e d  i n
th i s  c h a p te r  s h al l  b e  p e r m i tte d  to  b e  c o n ti n u e d  i n  s e r vi c e ,

p r o vi d e d  th at th e  l a c k o f c o n fo r m i ty wi th  th e s e  d o c u ‐
m e n ts  d o e s  n o t p r e s e n t a s e r i o u s  h az ar d  to  th e  o c c u p an ts



H E ALT H  C ARE  FAC I L I T I E S  C O D E9 9 - 1 6

2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

as  d e te r m i n e d  b y th e  a u th o r i ty h a vi n g j u r i s d i c ti o n .
[101: 2 . 1 ]

Δ 2 . 2  N FPA P ub l i c ati o n s .    N a ti o n a l  F i r e  P r o te c ti o n  As s o c i ati o n ,
1  B atte r ym ar c h  P ar k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA  1 0 ,   Standard for Portable Fire Extinguishers,  2 0 2 2  e d i ti o n .
N F PA  1 3 ,   Standard for the Installation of Sprinkler Systems,  2 0 2 2

e d i ti o n .
N F PA  1 4 ,   Standard for the Installation of Standpipe and Hose

Systems,  2 0 2 4  e d i ti o n .
N F PA  2 0 ,   Standard for the Installation of Stationary Pumps for

Fire Protection,  2 0 2 2  e d i ti o n .
N F PA  2 5 ,   Standard for the Inspection,  Testing,  and Maintenance

of Water-Based Fire Protection Systems,  2 0 2 3  e d i ti o n .
N F PA  3 0 ,   Flammable and Combustible Liquids Code,  2 0 2 4

e d i ti o n .
N F PA  3 1 ,   Standard for the Installation of Oil-Burning Equipment,

2 0 2 0  e d i ti o n .
N F PA  3 7 ,   Standard for the Installation and Use of Stationary

Combustion Engines and Gas Turbines,  2 0 2 1  e d i ti o n .
N F PA  4 5 ,   Standard on Fire Protection for Laboratories Using Chem‐

icals,  2 0 2 4  e d i ti o n .
N F PA  5 4 ,   National Fuel Gas Code,  2 0 2 4  e d i ti o n .
N F PA  5 5 ,   Compressed Gases and Cryogenic Fluids Code,  2 0 2 3

e d i ti o n .
N F PA  5 8 ,   Liquefed Petroleum Gas Code,  2 0 2 4  e d i ti o n .
NFPA  70®,   National Electrical Code®,  2 0 2 3  e d i ti o n .
NFPA  72®,   National Fire Alarm and Signaling Code®,  2 0 2 2

e d i ti o n .
N F PA  8 2 ,   Standard on Incinerators and Waste and Linen

Handling Systems and Equipment,  2 0 1 9  e d i ti o n .
N F PA  9 0 A,   Standard for the Installation of Air-Conditioning and

Ventilating Systems,  2 0 2 4  e d i ti o n .
N F PA  9 1 ,   Standard for Exhaust Systems for Air Conveying of

Vapors,  Gases,  Mists,  and Particulate Solids,  2 0 2 0  e d i ti o n .
N F PA  9 6 ,   Standard for Ventilation Control and Fire Protection of

Commercial Cooking Operations,  2 0 2 4  e d i ti o n .
N F PA  1 01 ®,   Life Safety Code®,  2 0 2 4  e d i ti o n .
N F PA  1 1 0 ,   Standard for Emergency and Standby Power Systems,

2 0 2 2  e d i ti o n .
N F PA  1 1 1 ,   Standard on Stored Electrical Energy Emergency and

Standby Power Systems,  2 0 2 2  e d i ti o n .
N F PA  1 7 0 ,   Standard for Fire Safety and Emergency Symbols,  2 0 2 1

e d i ti o n .
N F PA  2 1 1 ,   Standard for Chimneys,  Fireplaces,  Vents,  and Solid

Fuel–Burning Appliances,  2 0 2 4  e d i ti o n .
N F PA  2 5 9 ,   Standard Test Method for Potential Heat of Building

Materials,  2 0 2 3  e d i ti o n .
N F PA  2 6 0 ,   Standard Methods of Tests and Classifcation System for

Cigarette Ignition Resistance of Components of Upholstered Furniture,
2 0 2 4  e d i ti o n .

N F PA  2 6 1 ,   Standard Method of Test for Determining Resistance of
Mock-Up Upholstered Furniture Material Assemblies to Ignition by
Smoldering Cigarettes,  2 0 2 3  e d i ti o n .

N F PA  2 8 6 ,   Standard Methods of Fire Tests for Evaluating Contri‐
bution of Wall and Ceiling Interior Finish to Room Fire Growth,  2 0 2 4
e d i ti o n .

N F PA  4 0 0 ,   Hazardous Materials Code,  2 0 2 2  e d i ti o n .
N F PA  4 1 8 ,   Standard for Heliports,  2 0 2 1  e d i ti o n .
N F PA  4 9 5 ,   Explosive Materials Code,  2 0 2 3  e d i ti o n .
N F PA  7 0 1 ,   Standard Methods of Fire Tests for Flame Propagation

of Textiles and Films,  2 0 2 3  e d i ti o n .

N F PA  7 5 0 ,   Standard on Water Mist Fire Protection Systems,  2 0 2 3
e d i ti o n .

N F PA  2 0 0 1 ,   Standard on Clean Agent Fire Extinguishing Systems,
2 0 2 2  e d i ti o n .

NFPA  5000®,   Building Construction and Safety Code®,  2 0 2 4
e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

2 . 3 . 1  AAM I  P u b l i c ati o n s .    As s o c i a ti o n  fo r  th e  Ad van c e m e n t o f
M e d i c al  I n s tr u m e n ta ti o n ,  9 0 1   N .  Gl e b e  Ro ad ,  S u i te  3 0 0 ,  Ar l i n g ‐
to n ,  VA 2 2 2 0 3 .

AN S I / AAM I  E S 6 0 6 0 1 -1 ,  Medical electrical equipment — Part 1 :
General requirements for basic safety and essential performance,  2 0 0 5 ,

r e vi s e d  2 0 1 2 .

2 . 3 . 2  AN S I  P u b l i c ati o n s .    Am e r i c a n  N a ti o n a l  S ta n d a r d s  I n s ti ‐
tu te ,  I n c . ,  2 5  We s t 4 3 r d  S tr e e t,  4 th  F l o o r,  N e w Yo r k,  N Y 1 0 0 3 6 .

AN S I  B 5 7 . 1 ,  Compressed Gas Cylinder Valve Outlet and Inlet
Connections,  1 9 6 5 .

AN S I  Z 1 3 6 . 3 ,  American National Standard for Safe Use of Lasers
in Health Care,  2 0 1 8 .

2 . 3 . 3  AS H RAE  P u b l i c ati o n s .    Am e r i c a n  S o c i e ty o f H e ati n g ,
Re fr i g e r ati n g  an d  Ai r  C o n d i ti o n i n g  E n g i n e e r s ,  I n c . ,  1 8 0  Te c h ‐
n o l o gy P ar kwa y N W,  P e ac h tr e e  C o r n e r s ,  GA 3 0 0 9 2 .

AS H RAE  9 0 . 1 ,  Energy Standard for Buildings Except Low-Rise
Residential Buildings,  2 0 1 9 .

AS H RAE  1 7 0 ,  Ventilation of Health Care Facilities,  2 0 2 1 ,
Ad d e n d a c ,  d ,  e ,  f,  g ,  a n d  h .

2 . 3 . 4  AS M E  P u b l i c ati o n s .    T h e  Am e r i c an  S o c i e ty o f M e c h an i ‐
c a l  E n gi n e e r s ,  Two  P ar k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AS M E  A1 7 . 1 / C S A B 4 4 ,  Safety Code for Elevators and Escalators,
2 0 1 9 .

AS M E  A1 7 . 3 ,  Safety Code for Existing Elevators and Escalators,
2 0 2 0 .

AS M E  B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose,  Inch,  2 0 1 3 ,  r e a f‐
frmed  2 0 1 8 .

AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy Solder-Joint Pres‐
sure Fittings,  2 0 2 1 .

AS M E  B 1 6 . 2 6 ,  Cast Copper Alloy Fittings for Flared Copper Tubes,
2 0 1 8 .

AN S I / AS M E  B 1 6 . 5 0 ,  Wrought Copper and Copper Alloy Braze-
Joint Pressure Fittings,  2 0 2 1 .

AS M E  B 3 1 . 3 ,  Process Piping,  2 0 2 0 .

AS M E  B 4 0 . 1 0 0 ,  Pressure Gauges and Gauge Attachments,  2 0 1 3 .

AS M E  P VH O -1 ,  Safety Standard for Pressure Vessels for Human
Occupancy,  2 0 1 9 .

Boiler and Pressure Vessel Code,  2 0 2 1 .

2 . 3 . 5  AS S E  P ub l i c ati o n s .    AS S E  I n te r n ati o n al ,  1 8 9 2 7  H i c ko r y
C r e e k D r i ve ,  S u i te  2 2 0 ,  M o ke n a ,  I L  6 0 4 4 8 .

AS S E / I AP M O / AN S I  6 0 1 0 ,  Professional Qualifcations Standard
for Medical Gas Systems Installers,  2 0 2 1 .



RE F E RE N C E D  P U B L I C AT I O N S 9 9 - 1 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

AS S E / I AP M O / AN S I  6 0 1 5 ,  Professional Qualifcations Standard
for Bulk Medical Gas/Cryogenic Fluid Central Supply Systems Instal‐
lers,  2 0 2 1 .

AS S E / I AP M O / AN S I  6 0 2 0 ,  Professional Qualifcations Standard
for Medical Gas Systems Inspectors,  2 0 2 1 .

AS S E / I AP M O / AN S I  6 0 3 0 ,  Professional Qualifcations Standard
for Medical Gas Systems Verifers,  2 0 2 1 .

AS S E / I AP M O / AN S I  6 0 3 5 ,  Professional Qualifcations Standard
for Bulk Medical Gas/Cryogenic Fluid Central Supply Systems Verifers,
2 0 2 1 .

AS S E / I AP M O / AN S I  6 0 4 0 ,  Professional Qualifcations Standard
for Medical Gas Systems Maintenance Personnel,  2 0 2 1 .

AS S E / I AP M O / AN S I  6 0 6 0 ,  Professional Qualifcations Standard
for Medical Gas Systems Designers,  2 0 2 1 .

2 . 3 . 6  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B a r r
H ar b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA

1 9 4 2 8 -2 9 5 9 .

AS T M  A2 6 9 / A2 6 9 M ,  Standard Specifcation for Seamless and
Welded Austenitic Stainless Steel Tubing for General Service,  2 0 1 5 a ,

r e ap p r o ve d  2 0 1 9 .

AS T M  A3 1 2 / A3 1 2 M ,  Standard Specifcation for Seamless,
Welded,  and Heavily Cold Worked Austenitic Stainless Steel Pipes,

2 0 2 2 .

AS T M  B 3 2 ,  Standard Specifcation for Solder Metal,  2 0 2 0 .

AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  2 0 2 0 .

AS T M  B 1 0 3 / B 1 0 3 M ,  Standard Specifcation for Phosphor Bronze
Plate,  Sheet,  Strip,  and Rolled Bar,  2 0 1 9 .

AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube for
Air Conditioning and Refrigeration Field Service,  2 0 2 0 .

AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube for
Medical Gas Systems,  2 0 1 9 .

AS T M  B 8 2 8 ,  Standard Practice for Making Capillary Joints by
Soldering of Copper and Copper Alloy Tube and Fittings,  2 0 1 6 .

AS T M  D 5 / D 5 M ,  Standard Test Method for Penetration of Bitumi‐
nous Materials,  2 0 2 0 .

AS T M  D 1 7 8 5 ,  Standard Specifcation for Poly(Vinyl Chloride)
(PVC) Plastic Pipe,  Schedules 40,  80,  and 1 20,  2 0 2 1 a.

AS T M  D 2 4 6 6 ,  Standard Specifcation for Poly(Vinyl Chloride)
(PVC) Plastic Pipe Fittings,  Schedule 40,  2 0 2 1 .

AS T M  D 2 4 6 7 ,  Standard Specifcation for Poly(Vinyl Chloride)
(PVC) Plastic Pipe Fittings,  Schedule 80,  2 0 2 0 .

AS T M  D 2 6 6 5 ,  Standard Specifcation for Poly(Vinyl Chloride)
(PVC) Plastic Drain,  Waste,  and Vent Pipe and Fittings,  2 0 2 0 .

AS T M  D 2 6 7 2 ,  Standard Specifcation for Joints for IPS PVC Pipe
Using Solvent Cement,  2 0 2 0 e 1 .

AS T M  D 2 8 4 6 / D 2 8 4 6 M ,  Standard Specifcation for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution

Systems,  2 0 1 9 a.

AS T M  D 4 3 5 9 ,  Standard Test Method for Determining Whether a
Material Is a Liquid or a Solid,  1 9 9 0 ,  r e a p p r o ve d  2 0 1 9 .

AS T M  E 8 4 ,  Standard Test Method for Surface Burning Character‐
istics of Building Materials,  2 0 2 2 .

AS T M  E 1 3 6 ,  Standard Test Method for Assessing Combustibility of
Materials Using a Vertical Tube Furnace at 750°C,  2 0 1 9 a .

AS T M  E 1 5 3 7 ,  Standard Test Method for Fire Testing of Upholstered
Furniture,  2 0 2 2 .

AS T M  E 1 5 9 0 ,  Standard Test Method for Fire Testing of Mattresses,
2 0 2 2 .

AS T M  E 2 6 5 2 ,  Standard Test Method for Assessing Combustibility
of Materials Using a Tube Furnace with a Cone-shaped Airfow Stabil‐
izer,  at 750°C,  2 0 1 8 .

AS T M  E 2 9 6 5 ,  Standard Test Method for Determination of Low
Levels of Heat Release Rate for Materials and Products Using an

Oxygen Consumption Calorimeter,  2 0 2 2 .

AS T M  F 4 3 8 ,  Standard Specifcation for Socket-Type Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 40,  2 0 1 7 .

AS T M  F 4 3 9 ,  Standard Specifcation for Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 80,  2 0 1 9 .

AS T M  F 4 4 1 / F 4 4 1 M ,  Standard Specifcation for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe,  Schedules 40 and 80,  2 0 2 0 .

AS T M  F 4 9 3 ,  Standard Specifcation for Solvent Cements for Chlori‐
nated Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Fittings,  2 0 2 0 .

2 . 3 . 7  AWS  P u b l i c ati o n s .    Am e r i c an  We l d i n g  S o c i e ty,  8 6 6 9  N W
3 6  S tr e e t,  #1 3 0 ,  M i am i ,  F L  3 3 1 6 6 - 6 6 7 2 .

AN S I / AWS  A5 . 8 M / A5 . 8 ,  Specifcation for Filler Metals for Braz‐
ing and Braze Welding,  2 0 1 9 .

AWS  B 2 . 2 / B 2 . 2 M ,  Specifcation for Brazing Procedure and
Performance Qualifcation,  2 0 1 6 .

Δ 2 . 3 . 8  B I C S I  P ub l i c ati o n s .    B I C S I ,  8 6 1 0  H i d d e n  Ri ve r  P ar kway,
Tam p a,  F L  3 3 6 3 7 .

The BICSI Information Transport Systems (ITS) Dictionary,  3 r d
e d i ti o n ,  2 0 0 5 .

2 . 3 . 9  C D A P u b l i c ati o n s .    C o p p e r  D e ve l o p m e n t As s o c i a ti o n
I n c . ,  7 9 1 8  J o n e s  B r a n c h  D r. ,  S u i te  3 0 0 ,  M c L e an ,  VA 2 2 1 0 2 .

Copper Tube Handbook,  2 0 2 0 .

Δ 2 . 3 . 1 0  C G A P u b l i c ati o n s .    C o m p r e s s e d  Ga s  As s o c i a ti o n ,
8 4 8 4  We s tp ar k D r i ve ,  S u i te  2 2 0 ,  M c L e a n ,  VA 2 2 1 0 2 .

C GA C - 7 ,  Guide to Classifcation and Labeling of Compressed
Gases,  2 0 2 0 .

C GA G-4 ,  Oxygen,  2 0 1 5 ,  reaffrmed  2 0 2 0 .

C GA G-4 . 1 ,  Cleaning Equipment for Oxygen Service,  2 0 1 8 .

C GA G- 6 . 1 ,  Standard for Insulated Liquid Carbon Dioxide Systems
at Consumer Sites,  2 0 1 3 .

C GA G-6 . 5 ,  Standard for Small Stationary Insulated Carbon Diox‐
ide Supply Systems,  2 0 2 2 .

C GA G- 8 . 1 ,  Standard for Nitrous Oxide Systems at Customer Sites,
2 0 1 3 ,  reaffrmed  2 0 1 8 .

C GA M -1 ,  Standard for Medical Gas Supply Systems at Health
Care Facilities,  2 0 1 8 .
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C GA P -2 . 5 ,  Standard for Transflling of High Pressure Gaseous
Oxygen Used for Respiration,  2 0 1 8 .

C GA P -2 . 6 ,  Standard for Transflling of Liquid Oxygen Used for
Respiration,  2 0 1 8 .

C GA P -1 8 ,  Standard for Bulk Inert Gas Systems,  2 0 2 0 .

C GA V-1 ,  Standard for Compressed Gas Cylinder Valve Outlet and
Inlet Connections ( AN S I  B 5 7 . 1 ) ,  2 0 2 1 .

C GA V-5 ,  Standard for Diameter Index Safety System (Noninter‐
changeable Low Pressure Connections for Medical Gas Applications),

2 0 1 9 .

C GA V-6 ,  Standard Bulk Refrigerated Liquid Transfer Connec‐
tions,  2 0 2 1 .

2 . 3 . 1 1  C S A G ro u p  P u b l i c ati o n s .    C S A Gr o u p ,  1 7 8  Re x d al e
B l vd . ,  E to b i c o ke ,  O N  M 9 W 1 R3 ,  C a n ad a.

C S A C 2 2 . 2  N o .  0 . 3 ,  Test Methods for Electrical Wires and Cables,
2 0 0 9 ,  reaffrmed  2 0 1 9 .

2 . 3 . 1 2  FG I  P ub l i c ati o n s .    F a c i l i ty Gu i d e l i n e s  I n s ti tu te ,  9 7 5 0
F al l  Ri d g e  Tr a i l ,  S t.  L o u i s ,  M O  6 3 1 2 7 .

Guidelines for Design and Construction of Hospitals,  2 0 2 2 .

Guidelines for Design and Construction of Outpatient Facilities,
2 0 2 2 .

Guidelines for Design and Construction of Residential Health,  Care,
and Support Facilities,  2 0 2 2 .

2 . 3 . 1 3  I S A P u b l i c ati o n s .    I n te r n a ti o n a l  S o c i e ty o f Au to m a ti o n ,
6 7  T. W.  Al e x a n d e r  D r i ve ,  P. O .  B o x  1 2 2 7 7 ,  Re s e ar c h  Tr i a n gl e
P ark,  N C  2 7 7 0 9 .

AN S I / I S A S -7 . 0 . 0 1 ,  Quality Standard for Instrument Air,  1 9 9 6 .

N 2 . 3 . 1 4  I S O  P ub l i c ati o n s .    I n te r n ati o n al  O r ga n i z ati o n  fo r
S tan d ar d i z a ti o n ,  I S O  C e n tr al  S e c r e ta r i a t,  B I B C  I I ,  C h e m i n  d e

B l an d o n n e t 8 ,  C P  4 0 1 ,  1 2 1 4  Ve r n i e r,  Ge n e va,  S wi tz e r l a n d .

I S O  7 2 4 ,  ISO general-purpose metric screw threads — Basic dimen‐
sions,  1 9 9 3 .

Δ 2 . 3 . 1 5  M S S  P u b l i c ati o n s .    M a n u fac tu r e r s  S ta n d a r d i z ati o n  S o c i ‐
e ty o f th e  Val ve  an d  F i tti n gs  I n d u s tr y,  I n c . ,  1 2 7  P ar k S tr e e t N E ,
Vi e n n a ,  VA 2 2 1 8 0 .

M S S  S P -5 8 ,  Pipe Hangers and Supports — Materials,  Design,
Manufacture,  Selection,  Application,  and Installation,  2 0 1 8 .

2 . 3 . 1 6  S tate  o f C al i fo r n i a P u b l i c ati o n s .    S ta te  o f C a l i fo r n i a ,
D e p ar tm e n t o f C o n s u m e r  Affa i r s ,  3 4 8 5  O r a n ge  Gr o ve  Ave n u e ,

N o r th  H i gh l an d s ,  C A 9 5 6 6 0 -5 5 9 5 .

C al i fo r n i a Te c h n i c a l  B u l l e ti n  1 1 7 ,  Requirements,  Test Procedure
and Apparatus for Testing the Flame Retardance of Resilient Filling

Materials Used in Upholstered Furniture,  2 0 0 0 .

C al i fo r n i a Te c h n i c a l  B u l l e ti n  1 2 9 ,  Flammability Test Procedure
for Mattresses for Use in Public Buildings,  1 9 9 2 .

C al i fo r n i a Te c h n i c al  B u l l e ti n  1 3 3 ,  Flammability Test Procedure
for Seating Furniture for Use in Public Occupancies,  1 9 9 1 .

2 . 3 . 1 7  T C  P u b l i c ati o n s .    Tr an s p o r t C an ad a,  3 3 0  S p ar ks  S tr e e t,
O tta wa,  O N  K1 A 0 N 5 ,  C an a d a .

Transportation of Dangerous Goods Regulations.

2 . 3 . 1 8  T I A P u b l i c ati o n s .    Te l e c o m m u n i c ati o n s  I n d u s tr y As s o ‐
c i ati o n ,  1 3 1 0  N o r th  C o u r th o u s e  Ro ad ,  S u i te  8 9 0 ,  Ar l i n g to n ,  VA

2 2 2 0 1 .

T I A/ E I A 5 6 8 - B ,  Commercial Building Telecommunications
Cabling Standard,  2 0 1 2 .

T I A/ E I A 6 0 6 -B ,  Administration Standard for Commercial Tele‐
communications Infrastructure,  2 0 0 9 .

Δ 2 . 3 . 1 9  U L  P ub l i c ati o n s .    U n d e r wr i te r s  L ab o r ato r i e s  I n c . ,  3 3 3
Pfngsten  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 .

U L   7 2 3 ,  Test for Surface Burning Characteristics of Building Mate‐
rials,  2 0 1 8 .

U L  1 0 6 9 ,  Hospital Signaling and Nurse Call Equipment,  2 0 0 7 ,
r e vi s e d  2 0 2 2 .

U L  1 6 8 5 ,  Vertical-Tray Fire-Propagation and Smoke-Release Test for
Electrical and Optical-Fiber Cables,  2 0 1 5 ,  r e vi s e d  2 0 2 0 .

Δ 2 . 3 . 2 0  U S  G o ve r n m e n t P u b l i c ati o n s .    U S  Go ve r n m e n t
P u b l i s h i n g  Offce,  7 3 2  N o r th  C a p i to l  S tr e e t,  N W,  Was h i n gto n ,

D C  2 0 4 0 1 .

D O E -S T D -3 0 2 0 ,  Specifcation for HEPA Filters Used by DOE
Contractors,  D e p ar tm e n t o f E n e r gy,  2 0 1 5 .

T i tl e  1 6 ,  C o d e  o f F e d e r al  Re g u l a ti o n s ,  P a r t 1 6 3 2 ,  “ S ta n d ‐
a r d  fo r  th e  F l a m m a b i l i ty o f M attr e s s e s  an d  M a ttr e s s  P ad s  ( F F

4 -7 2 ) . ”

T i tl e  2 1 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 2 1 0 ,  “ C u r r e n t
G o o d  M a n u fac tu r i n g  P r a c ti c e  i n  M an u fac tu r i n g,  P r o c e s s i n g ,

P ac ki n g ,  o r  H o l d i n g o f D r u gs  — Ge n e r al . ”

T i tl e  2 1 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 2 1 1 ,  “ C u r r e n t
Go o d  M an u fa c tu r i n g  P r ac ti c e  fo r  F i n i s h e d  P h a r m a c e u ti c al s . ”

T i tl e  2 1 ,  U n i te d  S tate s  C o d e ,  C h ap te r  9 ,  " F e d e r al  F o o d ,
D r u g ,  a n d  C o s m e ti c  Ac t. "

2 . 3 . 2 1  U S P  P u b l i c ati o n s .    U S  P h ar m a c o p e i a,  1 2 6 0 1  Twi n b r o o k
P ar kway,  Ro c kvi l l e ,  M D  2 0 8 5 2 -1 7 9 0 .

M o n o gr a p h :  O x yg e n  U S P.

M o n o gr a p h :  O x yg e n  U S P  9 3 .

2 . 3 . 2 2  O th e r P ub l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i a m -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 2 0 .

2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA  1 0 ,   Standard for Portable Fire Extinguishers,  2 0 2 2  e d i ti o n .
N F PA  1 3 ,   Standard for the Installation of Sprinkler Systems,  2 0 2 2

e d i ti o n .
N F PA  3 0 ,   Flammable and Combustible Liquids Code,  2 0 2 4

e d i ti o n .
N F PA  5 5 ,   Compressed Gases and Cryogenic Fluids Code,  2 0 2 3

e d i ti o n .
NFPA  70®,   National Electrical Code®,  2 0 2 3  e d i ti o n .

N F PA  7 0 B ,   Standard for Electrical Equipment Maintenance,  2 0 2 3
e d i ti o n .

N F PA  9 9 B ,   Standard for Hypobaric Facilities,  2 0 2 4  e d i ti o n .
N F PA  1 01 ® ,   Life Safety Code®,  2 0 2 4  e d i ti o n .
N F PA  1 1 0 ,   Standard for Emergency and Standby Power Systems,

2 0 2 2  e d i ti o n .
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N F PA  2 5 0 0 ,   Standard for Operations and Training for Technical
Search and Rescue Incidents and Life Safety Rope and Equipment for
Emergency Services,  2 0 2 2  e d i ti o n .

NFPA  5000®,   Building Construction and Safety Code®,  2 0 2 4
e d i ti o n .

C h ap te r  3       Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h ap te r  s h a l l
ap p l y to  th e  te r m s  u s e d  i n  th i s  c o d e .  Wh e r e  te rm s  ar e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h al l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y

a c c e p te d  m e a n i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o rga n i z ati o n ,
offce,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  ap p r o vi n g e q u i p m e n t,  m ate r i a l s ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 3 *  C o d e .    A s ta n d ar d  th a t i s  an  e x te n s i ve  c o m p i l a ti o n  o f
p r o vi s i o n s  c o ve r i n g  b r o ad  s u b j e c t m a tte r  o r  th a t i s  s u i ta b l e  fo r

a d o p ti o n  i n to  l aw i n d e p e n d e n tl y o f o th e r  c o d e s  a n d  s ta n d a r d s .

3 . 2 . 4  G u i d e .    An  N F PA s tan d ar d  th at i s  ad vi s o r y o r  i n fo r m a ti ve
i n  n a tu r e  an d  th a t c o n tai n s  o n l y n o n m an d ato r y p r o vi s i o n s .  A
gu i d e  m ay c o n tai n  m a n d ato r y s tate m e n ts  s u c h  as  wh e n  a gu i d e

c a n  b e  u s e d ,  b u t th e  N F PA s ta n d a r d  as  a wh o l e  i s  n o t s u i tab l e
fo r  ad o p ti o n  i n to  l a w.

3 . 2 . 5  L ab e l e d .    E q u i p m e n t o r  m ate r i al s  to  wh i c h  h a s  b e e n
atta c h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m ar k o f an  o r g an ‐
i z ati o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n

a n d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐
al s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s

c o m p l i an c e  wi th  ap p r o p r i a te  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 6 *  L i s te d .    E q u i p m e n t,  m ate r i a l s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p tab l e  to  th e
au th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f

p r o d u c ts  o r  s e r vi c e s ,  th a t m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m a te r i al s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r th e  e q u i p ‐

m e n t,  m ate r i al ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i g n ate d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r a specifed
p u r p o s e .

3 . 2 . 7  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 8  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 9  S tan d ard .    An  N F PA s ta n d a r d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g  th e  wo rd  “ s h a l l ”  to

i n d i c a te  r e q u i r e m e n ts  a n d  th a t i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d a to r y r e fe r e n c e  b y an o th e r  s ta n d ar d  o r  c o d e  o r  fo r
ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  a r e  n o t to  b e

c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a  s ta n d ard  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m ati o n al
n o te ,  o r  o th e r  m e a n s  as  p e r m i tte d  i n  th e  N F PA m a n u al s  o f

s tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r as e s
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d a r d s  d e ve l o p m e n t

ac ti vi ti e s , ”  th e  te r m  “ s tan d a r d s ”  i n c l u d e s  a l l  N F PA s ta n d a r d s ,
i n c l u d i n g  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d

g u i d e s .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1  Ad i ab ati c  H e ati n g.    T h e  h e ati n g  o f a  ga s  c a u s e d  b y i ts
c o m p r e s s i o n .  ( H YP )

3 . 3 . 2  Ae ro s o l .    An  i n ti m ate  m i x tu r e  o f a l i q u i d  o r  a s o l i d  i n  a
g as ;  th e  l i q u i d  o r  s o l i d ,  c al l e d  th e  d i s p e r s e d  p h as e ,  i s  u n i fo r m l y

d i s tr i b u te d  i n  a  fnely d i vi d e d  s tate  th r o u g h o u t th e  ga s ,  wh i c h  i s
th e  c o n ti n u o u s  p h a s e  o r  d i s p e r s i n g  m e d i u m .  ( M E D )

3 . 3 . 3  Al ar m  S ys te m .  ( P I P )

3 . 3 . 3 . 1  Area Alarm System.    A war n i n g s ys te m  wi th i n  an  ar e a
o f u s e  th at p r o vi d e s  c o n ti n u o u s  vi s i b l e  a n d  a u d i b l e  s u r ve i l ‐

l an c e  o f C a te g o r y 1  a n d  C ate go r y 2  m e d i c al  g as  an d  vac u u m
s ys te m s .  ( P I P )

3 . 3 . 3 . 2  Category 3 Alarm System.    A war n i n g  s ys te m  wi th i n  an
ar e a o f u s e  th at p r o vi d e s  c o n ti n u o u s  vi s i b l e  a n d  au d i b l e

s u r ve i l l an c e  o f C ate go r y 3   m e d i c al  g as  s ys te m s .  ( P I P )

3 . 3 . 3 . 3  Local Alarm System.    A war n i n g s ys te m  th at p r o vi d e s
c o n ti n u o u s  vi s i b l e  an d  a u d i b l e  s u r ve i l l a n c e  o f m e d i c a l  ga s

a n d  va c u u m  s ys te m  s o u r c e  e q u i p m e n t a t th e  e q u i p m e n t s i te .
( P I P )

3 . 3 . 3 . 4  Master Alarm System.    A wa r n i n g  s ys te m  th at m o n i ‐
to r s  th e  o p e r ati o n  an d  c o n d i ti o n  o f th e  s o u r c e  o f s u p p l y,  th e

r e s e r ve  s o u r c e  ( i f a n y) ,  a n d  th e  p r e s s u r e  i n  th e  m a i n  l i n e s  o f
e ac h  m e d i c al  ga s  a n d  va c u u m  p i p i n g s ys te m .  ( P I P )

3 . 3 . 4  Am b u l ato r y H e al th  C are  O c c u p an c y.    An  o c c u p an c y
u s e d  to  p r o vi d e  s e r vi c e s  o r  tr e atm e n t s i m u l tan e o u s l y to  fo u r  o r

m o r e  p a ti e n ts  th at p r o vi d e s ,  o n  an  o u tp a ti e n t b as i s ,  o n e  o r
m o r e  o f th e  fo l l o wi n g:  ( 1 )  tr e a tm e n t fo r  p a ti e n ts  th at r e n d e r s

th e  p a ti e n ts  i n c ap ab l e  o f taki n g  ac ti o n  fo r  s e l f-p r e s e r va ti o n
u n d e r  e m e r g e n c y c o n d i ti o n s  wi th o u t th e  as s i s tan c e  o f o th e r s ;
( 2 )  an e s th e s i a th at r e n d e r s  th e  p ati e n ts  i n c ap ab l e  o f taki n g

a c ti o n  fo r  s e l f- p r e s e r vati o n  u n d e r  e m e r g e n c y c o n d i ti o n s  wi th ‐
o u t th e  as s i s tan c e  o f o th e r s ;  ( 3 )  tr e a tm e n t fo r  p a ti e n ts  wh o ,
d u e  to  th e  n a tu r e  o f th e i r  i n j u r y o r  i l l n e s s ,  ar e  i n c ap ab l e  o f

taki n g  ac ti o n  fo r  s e l f-p r e s e r vati o n  u n d e r  e m e r ge n c y c o n d i ti o n s
wi th o u t th e  as s i s tan c e  o f o th e r s .  [ 1 01 ,  2 0 2 4 ]  ( F U N )

3 . 3 . 5  Am p ac i ty.    T h e  m a x i m u m  c u r r e n t,  i n  am p e r e s ,  th a t a
c o n d u c to r  c an  c a r r y c o n ti n u o u s l y u n d e r  th e  c o n d i ti o n s  o f u s e
wi th o u t e x c e e d i n g i ts  te m p e r a tu r e  r ati n g .  [ 7 0 ,  2 0 2 3 ]  ( E L S )

3 . 3 . 6  An e s th e ti c .    As  u s e d  i n  th i s  c o d e ,  a p p l i e s  to  a n y i n h a l a‐
ti o n a l  a ge n t u s e d  to  p r o d u c e  s e d a ti o n ,  an al ge s i a,  o r  g e n e r al

a n e s th e s i a .  ( M E D )

N 3 . 3 . 7  An e s th e ti z i n g L o c ati o n .    An y l o c ati o n  wh e r e  m o d e r ate
s e d ati o n ,  d e e p  s e d a ti o n ,  o r  ge n e r a l  an e s th e s i a i s  i n te n d e d  to  b e
a d m i n i s te r e d .  ( P I P )

3 . 3 . 8  Ap p l i an c e .    U ti l i z a ti o n  e q u i p m e n t,  g e n e r al l y o th e r  th a n
i n d u s tr i a l ,  n o r m al l y b u i l t i n  s ta n d a r d i z e d  s i z e s  o r  typ e s ,  th a t i s

i n s ta l l e d  o r  c o n n e c te d  a s  a  u n i t to  p e r fo r m  o n e  o r  m o r e  fu n c ‐
ti o n s .  ( M E D )

3 . 3 . 9  Ap p l i c ab l e  C o d e .    T h e  b u i l d i n g c o d e ,  fre  c o d e ,  o r
N F PA 1 01  ad o p te d  b y th e  j u r i s d i c ti o n ,  o r  N F PA 1 01  wh e r e  n o

s u c h  c o d e  h as  b e e n  ad o p te d  b y th e  j u r i s d i c ti o n .  ( F U N )
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3 . 3 . 1 0 *  Ap p l i c ato r.    A m e an s  o f ap p l yi n g  h i g h -fr e q u e n c y
e n e r gy to  a  p ati e n t o th e r  th an  b y a n  e l e c tr i c a l l y c o n d u c ti ve
c o n n e c ti o n .  ( M E D )

3 . 3 . 1 1  Are a o f Ad m i n i s trati o n .    An y p o i n t wi th i n  a  r o o m
wi th i n  4 . 3  m  ( 1 5  ft)  o f o x yg e n  e q u i p m e n t o r  an  e n c l o s u r e
c o n tai n i n g o r  i n te n d e d  to  c o n tai n  an  o x yg e n -e n r i c h e d  atm o s ‐
p h e r e .  ( M E D )

3 . 3 . 1 2 *  Atm o s p h e re .    T h e  p r e s s u r e  e x e r te d  b y,  an d  ga s e o u s
c o m p o s i ti o n  o f,  an  e n vi r o n m e n t.  ( H YP )

3 . 3 . 1 2 . 1  Atmosphere Absolute (ATA) .    T h e  p r e s s u r e  o f th e
e a r th ’ s  a tm o s p h e r e ,  7 6 0 . 0  m m H g ,  1 0 1 . 3 2 5  kP a,  o r  1 4 . 7  p s i a .

Two  ATA =  two  atm o s p h e r e s .  (See also 3. 3. 1 2,  Atmosphere. )
( H YP )

3 . 3 . 1 2 . 2 *  Atmosphere of Increased Burning Rate.    An y atm o s ‐
p h e r e  c o n tai n i n g a p e r c e n ta ge  o f o x yge n  o r  o x yge n  an d
n i tr o u s  o x i d e  g r e ate r  th an  th e  q u o ti e n t o f 2 3 . 4 5  d i vi d e d  b y

th e  s q u ar e  r o o t o f th e  to tal  p r e s s u r e  i n  atm o s p h e r e s .  ( H YP )

3 . 3 . 1 2 . 3  Chamber Atmosphere.    T h e  e n vi r o n m e n t i n s i d e  a
c h a m b e r.  ( H YP )

3 . 3 . 1 3  Au to m ati c .    P r o vi d i n g  a  fu n c ti o n  wi th o u t th e  n e c e s s i ty
o f h u m an  i n te r ve n ti o n .  ( E L S )

N 3 . 3 . 1 4  Au x i l i ar y S o u rc e  C o n n e c ti o n .    A b ac ku p  c o n n e c ti o n  fo r
a s o u r c e  m e d i c al  ga s  s ys te m  th at s e r ve s  a  fa c i l i ty d u r i n g  e q u i p ‐
m e n t r e p l ac e m e n t o r  i n  an  e m e r ge n c y.  ( P I P )

3 . 3 . 1 5  B ath ro o m .    An  a r e a i n c l u d i n g  a  s i n k wi th  o n e  o r  m o r e
o f th e  fo l l o wi n g :  a to i l e t,  a  u r i n al ,  a tu b ,  a s h o we r,  a b i d e t,  o r
s i m i l a r  p l u m b i n g fxtures.  [ 7 0 ,  2 0 2 3 ]  ( F U N )

3 . 3 . 1 6  B atte r y- P o we re d  L i gh ti n g U n i ts .    I n d i vi d u a l  u n i t e q u i p ‐
m e n t fo r  b a c ku p  i l l u m i n a ti o n  c o n s i s ti n g o f a r e c h ar g e ab l e
b a tte r y,  b a tte r y-c h a r gi n g m e a n s ,  p r o vi s i o n s  fo r  o n e  o r  m o r e
l am p s  m o u n te d  o n  th e  e q u i p m e n t,  o r  wi th  te r m i n al s  fo r
r e m o te  l am p s ,  o r  b o th ,  an d  r e l ayi n g  d e vi c e  ar r an g e d  to  e n e r ‐
gi z e  th e  l am p s  a u to m a ti c a l l y u p o n  fa i l u r e  o f th e  s u p p l y to  th e
u n i t e q u i p m e n t.  [ 7 0 ,  2 0 2 3 ]  ( E L S )

3 . 3 . 1 7  B e n d s .    D e c o m p r e s s i o n  s i c kn e s s ;  c a i s s o n  wo r ke r ’ s
d i s e a s e .  ( H YP )

3 . 3 . 1 8  B ran c h  C i rc u i t.  ( B ran c h - C i rc u i t)    T h e  c i r c u i t c o n d u c ‐
to r s  b e twe e n  th e  fnal  o ve r c u r r e n t d e vi c e  p r o te c ti n g th e  c i r c u i t
an d  th e  o u tl e t( s ) .  [ 7 0 ,  2 0 2 3 ]  ( E L S )

3 . 3 . 1 9  B ran c h  L i n e .    S e e  3 . 3 . 1 5 2 ,  P i p i n g.  ( P I P )

3 . 3 . 2 0  B ul k S ys te m .    An  as s e m b l y o f e q u i p m e n t fo r  s u p p l yi n g
c o m p r e s s e d  ga s  ( c o n s i s ti n g o f,  b u t n o t l i m i te d  to ,  s to r ag e
c o n tai n e r s ,  p r e s s u r e  r e gu l a to r s ,  p r e s s u r e  r e l i e f d e vi c e s ,  vap o r i z ‐
e r s ,  m an i fo l d s ,  an d  i n te r c o n n e c ti n g p i p i n g )  th a t te r m i n ate s
wh e r e  th e  g as ,  at s e r vi c e  p r e s s u r e ,  frst e n te r s  th e  m a i n  l i n e .
T h e  s to r ag e  c o n ta i n e r s  a r e  e i th e r  s tati o n a r y o r  m o vab l e  an d
i n c l u d e  u n c o n n e c te d  r e s e r ve s  o n  h an d  a t th e  s i te ,  an d  th e
s o u r c e  ga s  i s  s to r e d  as  a  c o m p r e s s e d  g as  o r  c r yo ge n i c  fuid.
( P I P )

3 . 3 . 2 0 . 1  Bulk Inert Gas System.    A b u l k s ys te m  wi th  a s to r a ge
c a p a c i ty o f m o r e  th a n  5 6 6  m 3  [ 2 0 , 0 0 0  ft3  ( s c f) ]  o f i n e r t g as .

( P I P )

Δ 3 . 3 . 2 0 . 2  Bulk Nitrous Oxide System.    A b u l k s ys te m  wi th  a
s to r ag e  c ap ac i ty o f m o r e  th an  1 4 5 2  kg ( 3 2 0 0  l b )  [ a p p r o x i ‐

m a te l y 7 9 3  m 3  ( 2 8 , 0 0 0  ft3 )  at n o r m al  te m p e r a tu r e  an d  p r e s ‐
s u r e ]  o f n i tr o u s  o x i d e .  ( P I P )

3 . 3 . 2 0 . 3 *  Bulk Oxygen System.    A b u l k s ys te m  wi th  a s to r ag e
c a p ac i ty o f m o r e  th an  5 6 6  m 3  ( 2 0 , 0 0 0   ft 3 )  a t n o r m a l  te m p e r ‐

atu r e  an d  p r e s s u r e  o f o x yge n .  ( P I P )

3 . 3 . 2 1 *  C e n tral  S u p p l y S ys te m .    T h e  c o m p l e te  s o u r c e  o f
s u p p l y fo r  a m e d i c a l  ga s  o r  vac u u m  s ys te m  o r  a  m e d i c al  s u p p o r t
ga s  s ys te m .  ( P I P )

3 . 3 . 2 2  C l e an  Age n t.    E l e c tr i c a l l y n o n - c o n d u c ti n g,  vo l ati l e ,  o r
ga s e o u s  fre  e x ti n gu i s h an t th at d o e s  n o t l e ave  a r e s i d u e  u p o n
e va p o r ati o n .  [ 1 0 ,  2 0 2 2 ]  ( F U N )

3 . 3 . 2 3 *  C l i n i c al  I T  N e two rk .    An  i n fo r m a ti o n  te c h n o l o g y
vi d e o ,  vo i c e ,  an d  d ata c o m m u n i c ati o n  n e two r k th a t i s  d e d i c a‐

te d  fo r  s h a r e d  u s e  b y m e d i c al  d e vi c e s ,  n u r s e  c a l l ,  c l i n i c a l  i n fo r ‐
m a ti o n  s ys te m s ,  p ati e n t-c r i ti c al  a p p l i c ati o n s ,  a n d  c l i n i c al
wi r e l e s s  c o m m u n i c ati o n  e q u i p m e n t.  ( E L S )

3 . 3 . 2 4  C o m b us ti b l e .    C a p a b l e  o f u n d e r go i n g c o m b u s ti o n .
( M E D )

3 . 3 . 2 5 *  C o m b u s ti b l e  L i q u i d .    An y l i q u i d  th at was  a  c l o s e d -c u p
fash  p o i n t at o r  ab o ve  3 7 . 8 ° C  ( 1 0 0 ° F ) .  C o m b u s ti b l e  l i q u i d s  a r e
classifed  as  fo l l o ws :  ( a)  C l a s s  I I  l i q u i d .  An y l i q u i d  th a t h as  a
fash  p o i n t a t o r  a b o ve  3 7 . 8 ° C  ( 1 0 0 ° F )  a n d  b e l o w 6 0 ° C  ( 1 4 0 ° F ) ;
( b )  C l as s  I I I A l i q u i d .  An y l i q u i d  th a t h a s  a  fash  p o i n t at o r

a b o ve  6 0 ° C  ( 1 4 0 ° F )  an d  b e l o w 9 3 ° C  ( 2 0 0 ° F ) ;  ( c )  C l as s  I I I B
l i q u i d .  An y l i q u i d  th at h as  a fash  p o i n t at o r  a b o ve  9 3 ° C
( 2 0 0 ° F ) .  ( F U N )

3 . 3 . 2 6 *  C o m b u s ti o n .    A c h e m i c al  p r o c e s s  o f o x i d a ti o n  th at
o c c u r s  at a  r a te  fa s t e n o u g h  to  p r o d u c e  h e at a n d  u s u a l l y l i g h t

i n  th e  fo r m  o f e i th e r  a g l o w o r  fame.  [ 5 0 0 0 ,  2 0 2 4 ]  ( H YP )

3 . 3 . 2 7  C o m p ac t S to rage .    S to r ag e  o n  s o l i d  s h e l ve s  n o t e x c e e d ‐
i n g 0 . 9  m  ( 3 6  i n . )  i n  to ta l  d e p th ,  ar r a n ge d  as  p ar t o f a  c o m p ac t

s to r ag e  m o d u l e ,  wi th  n o  m o r e  th an  0 . 7 6  m  ( 3 0  i n . )  b e twe e n
s h e l ve s  ve r ti c al l y a n d  wi th  n o  i n te r n al  ve r ti c al  fue  s p ac e s  o th e r

th an  th o s e  b e twe e n  i n d i vi d u al  s h e l vi n g s e c ti o n s .  [ 1 3 ,  2 0 2 2 ]
( F U N )

3 . 3 . 2 8 *  C o m p re s s e d  M e d i c al  G as e s  ( C M G ) .    An y liquefed  o r
va p o r i z e d  ga s  al o n e  o r  i n  c o m b i n a ti o n  wi th  o th e r  g as e s  th at i s
classifed  a s  a  d r u g .  [ 5 5 ,  2 0 2 3 ]  ( P I P )

3 . 3 . 2 9  C o n tai n e r.    A l o w-p r e s s u r e ,  vac u u m -i n s u l ate d  ve s s e l
c o n tai n i n g  g as e s  i n  l i q u i d  fo r m .  ( M E D )

3 . 3 . 2 9 . 1  Liquid Oxygen Base Reservoir Container.    A c o n tai n e r
u s e d  fo r  l i q u i d  o x yg e n  n o t e x c e e d i n g  6 0  L  ( 1 5 . 8  ga l )  specif‐
cally d e s i g n e d  fo r  u s e  as  a  m e d i c a l  d e vi c e  as  defned  b y 2 1

U S C  9 ,  “ F e d e r al  F o o d ,  D r u g ,  an d  C o s m e ti c  Ac t, ”  th a t i s
i n te n d e d  to  d e l i ve r  g as e o u s  o x yg e n  fo r  th e r a p e u ti c  u s e ,
transflling,  o r  b o th .  ( M E D )

3 . 3 . 2 9 . 2  Liquid Oxygen Portable Container.    A c o n ta i n e r  u s e d
fo r  l i q u i d  o x yg e n  n o t e x c e e d i n g  1 . 5  L  ( 0 . 3 9 6  g al )  specif‐
cally d e s i g n e d  fo r  u s e  as  a  m e d i c a l  d e vi c e  as  defned  b y 2 1

U S C  9 ,  “ F e d e r al  F o o d ,  D r u g ,  an d  C o s m e ti c  Ac t, ”  th a t i s
i n te n d e d  fo r  p o r ta b l e  th e r ap e u ti c  u s e  a n d  to  b e  flled  fr o m

i ts  c o m p an i o n  b a s e  u n i t,  wh i c h  i s  a l i q u i d  o x yg e n  b a s e  r e s e r ‐
vo i r  c o n ta i n e r.  ( M E D )

3 . 3 . 3 0  C ri ti c al  B ran c h .    A s ys te m  o f fe e d e r s  a n d  b r a n c h
c i r c u i ts  s u p p l yi n g  p o we r  fo r  ta s k i l l u m i n a ti o n ,  fxed  e q u i p ‐
m e n t,  s e l e c t r e c e p ta c l e s ,  an d  s e l e c t p o we r  c i r c u i ts  s e r vi n g ar e a s

an d  fu n c ti o n s  r e l ate d  to  p a ti e n t c ar e  th at a r e  au to m ati c al l y
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c o n n e c te d  to  a l te r n ate  p o we r  s o u r c e s  b y o n e  o r  m o r e  tr an s fe r
s wi tc h e s  d u r i n g i n te r r u p ti o n  o f th e  n o r m al  p o we r  s o u r c e .
( E L S )

3 . 3 . 3 1  C ri ti c al  E q u i p m e n t.    T h at e q u i p m e n t e s s e n ti al  to  th e
s a fe ty o f th e  o c c u p a n ts  o f th e  fac i l i ty.  ( H YP )

3 . 3 . 3 2  C r yo ge n i c  Fl u i d  C e n tral  S u p p l y S ys te m .    An  as s e m b l y
o f e q u i p m e n t fo r  s u p p l yi n g c o m p r e s s e d  ga s ,  i n c l u d i n g ,  b u t n o t

l i m i te d  to ,  a  s ta ti o n a r y tan k( s )  th at i s  p e r m an e n tl y i n s tal l e d
th r o u g h  an c h o r i n g  to  a fo u n d a ti o n ,  p r e s s u r e  r e gu l a to r s ,  p r e s ‐
s u r e  r e l i e f d e vi c e s ,  va p o r i z e r s ,  m an i fo l d s ,  a n d  i n te r c o n n e c ti n g

p i p i n g  th at i s  d e s i g n e d  to  b e  flled  a t th e  h e a l th  c a r e  fac i l i ty
wi th  a c r yo ge n i c  fuid  an d  th a t te r m i n a te s  at th e  s o u r c e  va l ve .
( P I P )

3 . 3 . 3 2 . 1  Bulk Nitrous Oxide Central Supply System.    A c e n tr al
s u p p l y s ys te m  wi th  a s to r ag e  c ap a c i ty o f m o r e  th a n  1 4 5 2  kg

( 3 2 0 0  l b )  [ i . e . ,  ap p r o x i m a te l y 7 9 3  m 3  ( 2 8 , 0 0 0  ft3 )  at n o r m al
te m p e r a tu r e  an d  p r e s s u r e ]  o f n i tr o u s  o x i d e .  ( P I P )

3 . 3 . 3 3  C yl i n d e r.    A s u p p l y tan k c o n tai n i n g  h i g h -p r e s s u r e  ga s e s
o r  g as  m i x tu r e s  at p r e s s u r e s  th at c an  b e  i n  e x c e s s  o f 1 3 . 8  kP a
ga u g e  ( 2 0 0 0   p s i  g au ge ) .  ( M E D )

N 3 . 3 . 3 4  D e b ri e f.    A fo r u m  fo r  p l an n e r s ,  fa c i l i ta to r s ,  c o n tr o l l e r s ,
an d  e val u ato r s  to  r e vi e w a n d  p r o vi d e  fe e d b ac k a fte r  an  e x e r c i s e

i s  h e l d .  ( H E S )

3 . 3 . 3 5  D e c o m p re s s i o n  S i c k n e s s .    A s yn d r o m e  d u e  to  e vo l ve d
g as  i n  th e  ti s s u e s  r e s u l ti n g fr o m  a r e d u c ti o n  i n  am b i e n t p r e s ‐

s u r e .  ( H YP )

3 . 3 . 3 6 *  D e fe n d  i n  P l ac e .    T h e  o p e r ati o n al  r e s p o n s e  to  an
e m e r g e n c y i n  a b u i l d i n g ,  i n  wh i c h  th e  i n i ti al  a c ti o n  d o e s  n o t
i n vo l ve  e vac u a ti o n  o f th e  b u i l d i n g o c c u p a n ts .  ( F U N )

3 . 3 . 3 7  D e m an d  C h e c k .    A p a i r e d  s e t o f fttings  th at p e r m i t ga s
fow wh e n  c o r r e c tl y m a te d  b u t i n te r r u p t fow wh e n  s e p ar a te d .

( P I P )

3 . 3 . 3 8  D e n tal  Ai r.    C o m p r e s s e d  g as  to  d r i ve  d e n tal  d e vi c e s ,
s u p p l i e d  b y c o m p r e s s e d  ai r  s ys te m s ,  p r e s s u r i z e d  c yl i n d e r s  o f ai r,

o r  n i tr o g e n .  ( P I P )

3 . 3 . 3 9  D e n tal  Offce.    A b u i l d i n g o r  p a r t th e r e o f i n  wh i c h  th e
fo l l o wi n g  o c c u r :  ( 1 )  e x am i n ati o n s  an d  m i n o r  tr e atm e n ts /
p r o c e d u r e s  p e r fo r m e d  u n d e r  th e  c o n ti n u o u s  s u p e r vi s i o n  o f a

d e n ta l  p r o fe s s i o n al ;  ( 2 )  u s e  o f l i m i te d  to  m i n i m al  s e d ati o n  an d
tr e a tm e n t o r  p r o c e d u r e s  th a t d o  n o t r e n d e r  th e  p ati e n t i n c a p a‐
b l e  o f s e l f-p r e s e r vati o n  u n d e r  e m e r g e n c y c o n d i ti o n s ;  an d  ( 3 )

n o  o ve r n i gh t s ta ys  fo r  p a ti e n ts  o r  2 4 -h o u r  o p e r a ti o n s .  ( P I P )

3 . 3 . 4 0  D e n tal  Vac uu m / S c ave n gi n g.    A s ys te m  u s e d  i n  d e n ti s tr y
fo r  o r a l  e va c u ati o n  an d  n i tr o u s  o x i d e / o x yg e n  s c ave n g i n g .

( P I P )

N 3 . 3 . 4 1  D e n tal - S urgi c al  Vac u u m .    A m e th o d  th at p r o vi d e s  d r a i n ‐
ag e ,  a s p i r a ti o n ,  a n d  s u c ti o n  to  r e m o ve  b o d y fuids  fr o m
p ati e n ts  d u r i n g d e n ta l  tr e a tm e n t.  ( P I P )

3 . 3 . 4 2  D e to n ati o n .    An  e x o th e r m i c  r e a c ti o n  wh e r e i n  th e  r e a c ‐
ti o n  p r o p a ga te s  th r o u g h  th e  u n r e ac te d  m ate r i a l  a t a r ate

e x c e e d i n g th e  ve l o c i ty o f s o u n d ,  h e n c e  th e  e x p l o s i ve  n o i s e .
( M E D )

3 . 3 . 4 3 *  D i re c t E l e c tri c al  P ath way to  th e  H e ar t.    An  e x te r n a l ‐
i z e d  c o n d u c ti ve  p ath way,  i n s u l ate d  e x c e p t at i ts  e n d s ,  o n e  e n d
o f wh i c h  i s  i n  d i r e c t c o n ta c t wi th  h e a r t m u s c l e  wh i l e  th e  o th e r

i s  o u ts i d e  th e  b o d y a n d  i s  ac c e s s i b l e  fo r  i n a d ve r te n t o r  i n te n ‐

ti o n a l  c o n ta c t wi th  g r o u n d e d  o b j e c ts  o r  e n e r gi z e d ,  g r o u n d -
r e fe r e n c e d  s o u r c e s .  ( M E D )

3 . 3 . 4 4 *  D i s as te r.    Wi th i n  th e  c o n te x t o f th i s  c o d e ,  a n y u n u s u al
o c c u r r e n c e  o r  u n fo r e s e e n  s i tu ati o n  th at s e r i o u s l y o ve r tax e s  o r

th r e ate n s  to  s e r i o u s l y o ve r ta x  th e  r o u ti n e  c ap ab i l i ti e s  o f a
h e al th  c ar e  fa c i l i ty.  ( H E S )

3 . 3 . 4 5  D . I . S . S .  C o n n e c to r.    A s ys te m  o f n o n i n te r c h an g e ab l e
m e d i c al  g as  an d  vac u u m  c o n n e c to r s  c o m p l yi n g wi th  C GA V-5 ,
Standard for Diameter Index Safety System (Noninterchangeable Low

Pressure Connections for Medical Gas Applications).  ( P I P )

3 . 3 . 4 6 *  D o u b l e - I n s ul ate d  Ap p l i an c e s .    Ap p l i an c e s  wh e r e  th e
p r i m ar y m e a n s  o f p r o te c ti o n  ag ai n s t e l e c tr i c al  s h o c k i s  n o t

gr o u n d i n g .  T h e  p r i m ar y m e an s  i s  b y th e  u s e  o f c o m b i n a ti o n s  o f
i n s u l ati o n  a n d  s e p ar a ti o n  s p a c i n gs  i n  ac c o r d an c e  wi th  a n
ap p r o ve d  s tan d ar d .  ( M E D )

3 . 3 . 4 7  E l e c tri c al  L i fe  S u p p o r t E q ui p m e n t.    E l e c tr i c al l y
p o we r e d  e q u i p m e n t wh o s e  c o n ti n u o u s  o p e r a ti o n  i s  n e c e s s ar y

to  m a i n tai n  a  p ati e n t’ s  l i fe .  ( E L S )

Δ 3 . 3 . 4 8 *  E l e c tri c al  M ai n te n an c e  P ro gram  ( E M P ) .    A m an a ge d
p r o gr a m  o f i n s p e c ti n g ,  te s ti n g ,  m o n i to r i n g,  an al yz i n g ,  an d  s e r v‐

i c i n g  e l e c tr i c a l  s ys te m s  an d  e q u i p m e n t wi th  th e  p u r p o s e  o f
m a i n tai n i n g s afe  o p e r ati o n s  a n d  p r o d u c ti o n  b y r e d u c i n g o r

e l i m i n ati n g  s ys te m  i n te r r u p ti o n s  an d  e q u i p m e n t fa i l u r e s .  [ 7 0 B ,
2 0 2 3 ]  ( E L S )

3 . 3 . 4 9  E l e c tro d e .    An  e l e c tr i c a l l y c o n d u c ti ve  c o n n e c ti o n  to  a
p ati e n t.  ( M E D )

3 . 3 . 5 0  E m e rge n c y M an age m e n t.    T h e  a c t o f d e ve l o p i n g p r o c e ‐
d u r e s  an d  p l an s  to  c r e ate  e ffe c ti ve  p r e p a r e d n e s s ,  m i ti ga ti o n ,
r e s p o n s e ,  an d  r e c o ve r y d u r i n g a d i s as te r  a ffe c ti n g a h e al th  c ar e

fa c i l i ty.  ( H E S )

3 . 3 . 5 1  E m e rge n c y O x yge n  S u p p l y C o n n e c ti o n  ( E O S C ) .    An
as s e m b l y o f e q u i p m e n t th at p e r m i ts  a g as  s u p p l i e r  to  m a ke  a

te m p o r ar y c o n n e c ti o n  to  s u p p l y o x yg e n  to  a b u i l d i n g th at h a s
h a d  i ts  n o r m a l  s o u r c e  o f o x yge n  i n te r r u p te d .  ( P I P )

3 . 3 . 5 2  E q u i p m e n t B ran c h .    A s ys te m  o f fe e d e r s  an d  b r a n c h
c i r c u i ts  ar r an g e d  fo r  d e l aye d ,  au to m ati c ,  o r  m an u a l  c o n n e c ti o n

to  th e  a l te r n ate  p o we r  s o u r c e  a n d  th at s e r ve s  p r i m ar i l y 3 -p h a s e
p o we r  e q u i p m e n t.  ( E L S )

3 . 3 . 5 3  E q u i p m e n t G ro u n d i n g B u s .    A g r o u n d i n g  te r m i n al  b u s
i n  th e  fe e d e r  c i r c u i t o f th e  b r a n c h  c i r c u i t d i s tr i b u ti o n  p an e l
th at s e r ve s  a  p ar ti c u l ar  a r e a.  ( M E D )

3 . 3 . 5 4 *  E s s e n ti al  E l e c tri c al  S ys te m .    A d i s tr i b u ti o n
s ys te m  d e s i g n e d  to  e n s u r e  c o n ti n u i ty o f e l e c tr i c al  p o we r  to

d e s i g n ate d  ar e a s  an d  fu n c ti o n s  o f a h e a l th  c a r e  fa c i l i ty u p o n
l o s s  o f o n e  o f th e  o n -s i te  o r  o ff-s i te  s o u r c e s  wi th  r e l i ab i l i ty an d
c a p ac i ty suffcient to  p r o vi d e  e ffe c ti ve  fac i l i ty o p e r ati o n  c o n s i s ‐

te n t wi th  th e  fac i l i ty' s  e m e r g e n c y o p e r a ti o n s  p l an .  ( E L S )

3 . 3 . 5 5  E vac u ati o n  — Was te  G as .    S e e  3 . 3 . 1 9 4 ,  Was te  An e s ‐
th e ti c  Gas  D i s p o s a l  ( WAGD ) .  ( P I P )

N 3 . 3 . 5 6  E x e rc i s e .    An  i n s tr u m e n t to  tr ai n  fo r,  a s s e s s ,  p r ac ti c e ,
an d  i m p r o ve  p e r fo r m an c e  i n  p r e ve n ti o n ,  p r o te c ti o n ,

r e s p o n s e ,  an d  r e c o ve r y c ap ab i l i ti e s  i n  a  r i s k-fr e e  e n vi r o n m e n t.
( H E S )

3 . 3 . 5 7  E x p o s e d  C o n d u c ti ve  S u r fac e s .    T h o s e  s u r fac e s  th a t ar e
c a p ab l e  o f c a r r yi n g  e l e c tr i c  c u r r e n t a n d  th at ar e  u n p r o te c te d ,
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u n i n s u l ate d ,  u n e n c l o s e d ,  o r  u n g u a r d e d ,  p e r m i tti n g  p e r s o n al
c o n tac t.  ( E L S )

3 . 3 . 5 8 *  Fac i l i ty Fi re  P l an .    A p l an  d e ve l o p e d  b y th e  h e a l th
c a r e  fac i l i ty to  d e s c r i b e  th e  ac ti o n s  to  b e  ta ke n  d u r i n g  a  fre
e m e r g e n c y.  ( F U N )

3 . 3 . 5 9  Fau l t C u r re n t.    A c u r r e n t i n  a n  a c c i d e n tal  c o n n e c ti o n
b e twe e n  a n  e n e r g i z e d  an d  a gr o u n d e d  o r  o th e r  c o n d u c ti ve
e l e m e n t r e s u l ti n g fr o m  a fa i l u r e  o f i n s u l a ti o n ,  s p a c i n g,  o r
c o n tai n m e n t o f c o n d u c to r s .  ( E L S )

3 . 3 . 6 0  Fe e d e r.    Al l  c i r c u i t c o n d u c to r s  b e twe e n  th e  s e r vi c e
e q u i p m e n t,  th e  s o u r c e  o f a  s e p ar a te l y d e r i ve d  s ys te m ,  o r  o th e r
p o we r  s u p p l y s o u r c e  a n d  th e  fnal  b r an c h -c i r c u i t o ve r c u r r e n t
d e vi c e .  ( E L S )

3 . 3 . 6 1 *  FG I  G u i d e l i n e s .    A c o l l e c ti o n  o f d o c u m e n ts  th a t
i n c l u d e s  th e  fo l l o wi n g :  ( 1 )  Guidelines for Design and Construction
of Hospitals;  ( 2 )  Guidelines for Design and Construction of Outpa‐
tient Facilities;  an d  ( 3 )  Guidelines for Design and Construction of
Residential Health,  Care,  and Support Facilities.   ( F U N )

3 . 3 . 6 2 *  Fl am m ab l e .    A c o m b u s ti b l e  th at i s  c a p a b l e  o f e as i l y
b e i n g i gn i te d  a n d  r ap i d l y c o n s u m e d  b y fre.  ( F U N )

3 . 3 . 6 3  Fl am m ab l e  G as .    An y s u b s tan c e  th at e x i s ts  i n  th e
ga s e o u s  s ta te  a t n o r m al  atm o s p h e r i c  te m p e r atu r e  an d  p r e s s u r e
an d  i s  c a p a b l e  o f b e i n g  i g n i te d  a n d  b u r n e d  wh e n  m i x e d  wi th
p r o p e r  p r o p o r ti o n  o f ai r,  o x yg e n ,  o r  o th e r  o x i d i z e r s .  ( H YP )

3 . 3 . 6 4  Fl am m ab l e  L i q u i d .    A l i q u i d  th at h as  a c l o s e d -c u p  fash
p o i n t th at i s  b e l o w 3 7 . 8 ° C  ( 1 0 0 ° F )  an d  a m ax i m u m  vap o r  p r e s ‐
s u r e  o f 2 0 6 8   m m H g  ( 4 0   p s i  a b s o l u te )  a t 3 7 . 8 ° C  ( 1 0 0 ° F ) .  ( F U N )

3 . 3 . 6 5 *  Fl as h  P o i n t.    T h e  m i n i m u m  te m p e r atu r e  at wh i c h  a
l i q u i d  o r  a s o l i d  e m i ts  va p o r  suffcient to  fo r m  a n  i g n i tab l e
m i x tu r e  wi th  ai r  n e ar  th e  s u r fa c e  o f th e  l i q u i d  o r  th e  s o l i d .
( F U N )

3 . 3 . 6 6  Fl o w- C o n tro l  Val ve .    A va l ve ,  u s u al l y a  n e e d l e  val ve ,  th a t
p r e c i s e l y c o n tr o l s  fow o f g as .  ( M E D )

3 . 3 . 6 7 *  Fl o wm e te r.    A d e vi c e  fo r  m e a s u r i n g  vo l u m e tr i c  fow
r ate s  o f g as e s  an d  l i q u i d s .  ( M E D )

3 . 3 . 6 8 *  Fre q u e n c y.    T h e  n u m b e r  o f o s c i l l a ti o n s ,  p e r  u n i t ti m e ,
o f a p a r ti c u l a r  c u r r e n t o r  vo l tag e  wave fo r m .  T h e  u n i t o f
fr e q u e n c y i s  th e  h e r tz .  ( M E D )

3 . 3 . 6 9 *  Fu m e  H o o d .    An  e n c l o s u r e  d e s i gn e d  to  d r aw ai r
i n war d  b y m e an s  o f m e c h a n i c al  ve n ti l ati o n .  ( E L S )

3 . 3 . 7 0 *  G e n e ral  An e s th e s i a an d  L e ve l s  o f S e d ati o n / An al ge s i a.

3 . 3 . 7 0 . 1  General Anesthesia.    A d r u g -i n d u c e d  l o s s  o f
c o n s c i o u s n e s s  d u r i n g wh i c h  p ati e n ts  a r e  n o t a r o u s ab l e ,  e ve n

b y p a i n fu l  s ti m u l ati o n .  T h e  ab i l i ty to  i n d e p e n d e n tl y m a i n ‐
tai n  ve n ti l a to r y fu n c ti o n  i s  o fte n  i m p ai r e d .  P a ti e n ts  o fte n

r e q u i r e  as s i s ta n c e  i n  m ai n tai n i n g  a  p a te n t a i r way,  an d  p o s i ‐
ti ve -p r e s s u r e  ve n ti l ati o n  m a y b e  r e q u i r e d  b e c au s e  o f
d e p r e s s e d  s p o n ta n e o u s  ve n ti l ati o n  o r  d r u g -i n d u c e d  d e p r e s ‐

s i o n  o f n e u r o m u s c u l ar  fu n c ti o n .  C ar d i o va s c u l a r  fu n c ti o n
m a y b e  i m p a i r e d .  ( P I P )

3 . 3 . 7 0 . 2  Deep Sedation/Analgesia.    A d r u g- i n d u c e d  d e p r e s ‐
s i o n  o f c o n s c i o u s n e s s  d u r i n g  wh i c h  p ati e n ts  c an n o t b e  e as i l y

a r o u s e d  b u t r e s p o n d  p u r p o s e fu l l y fo l l o wi n g  r e p e a te d  o r
p ai n fu l  s ti m u l a ti o n .  T h e  a b i l i ty to  i n d e p e n d e n tl y m a i n tai n

ve n ti l ato r y fu n c ti o n  m a y b e  i m p ai r e d .  P ati e n ts  m a y r e q u i r e
a s s i s ta n c e  i n  m a i n tai n i n g  a p a te n t ai r wa y,  an d  s p o n tan e o u s

ve n ti l a ti o n  m a y b e  i n ad e q u ate .  C ar d i o va s c u l a r  fu n c ti o n  i s
u s u a l l y m ai n tai n e d .  ( P I P )

3 . 3 . 7 0 . 3  Moderate Sedation/Analgesia (Conscious Sedation) .    A
d r u g -i n d u c e d  d e p r e s s i o n  o f c o n s c i o u s n e s s  d u r i n g  wh i c h

p ati e n ts  r e s p o n d  p u r p o s e fu l l y to  ve r b a l  c o m m a n d s ,  e i th e r
a l o n e  o r  a c c o m p a n i e d  b y l i g h t tac ti l e  s ti m u l a ti o n .  N o  i n te r ‐
ve n ti o n s  a r e  r e q u i r e d  to  m ai n tai n  a  p ati e n t a i r way,  an d

s p o n ta n e o u s  ve n ti l ati o n  i s  ad e q u ate .  C a r d i o vas c u l ar  fu n c ‐
ti o n  i s  u s u al l y m ai n ta i n e d .  ( P I P )

3 . 3 . 7 0 . 4  Minimal Sedation (Anxiolysis) .    A d r u g -i n d u c e d  s ta te
d u r i n g wh i c h  p ati e n ts  r e s p o n d  n o r m al l y to  ve r b al

c o m m an d s .  Al th o u g h  c o g n i ti ve  fu n c ti o n  a n d  c o o r d i n a ti o n
m a y b e  i m p ai r e d ,  ve n ti l ato r y an d  c a r d i o vas c u l ar  fu n c ti o n s

ar e  u n a ffe c te d .  ( P I P )

3 . 3 . 7 1 *  G ro u n d - Fau l t C i rc u i t I n te r r u p te r ( G FC I ) .    A d e vi c e
i n te n d e d  fo r  th e  p r o te c ti o n  o f p e r s o n n e l  th at fu n c ti o n s  to  d e -

e n e r gi z e  a c i r c u i t o r  p o r ti o n  th e r e o f wi th i n  an  e s ta b l i s h e d
p e r i o d  o f ti m e  wh e n  a g r o u n d -fau l t c u r r e n t e x c e e d s  th e  va l u e s
e s tab l i s h e d  fo r  a C l as s   A d e vi c e .  [ 7 0 ,  2 0 2 3 ]  ( E L S )

3 . 3 . 7 2  G ro u n d i n g.    S e e  3 . 3 . 7 3 ,  Gr o u n d i n g  S ys te m .  ( E L S )

3 . 3 . 7 3 *  G ro u n d i n g S ys te m .    A s ys te m  o f c o n d u c to r s  th a t
p r o vi d e s  a l o w-i m p e d a n c e  r e tu r n  p a th  fo r  l e akag e  an d  fau l t

c u r r e n ts .  ( E L S )

3 . 3 . 7 4  H az ard  C u r re n t.    F o r  a g i ve n  s e t o f c o n n e c ti o n s  i n  an
i s o l ate d  p o we r  s ys te m ,  th e  to ta l  c u r r e n t th at wo u l d  fow

th r o u g h  a l o w i m p e d a n c e  i f i t we r e  c o n n e c te d  b e twe e n  e i th e r
i s o l ate d  c o n d u c to r  a n d  g r o u n d .  ( E L S )

3 . 3 . 7 4 . 1  Fault Hazard Current.    T h e  h a z a r d  c u r r e n t o f a
g i ve n  i s o l ate d  p o we r  s ys te m  wi th  al l  d e vi c e s  c o n n e c te d

e x c e p t th e  l i n e  i s o l a ti o n  m o n i to r.  ( E L S )

3 . 3 . 7 4 . 2  Monitor Hazard Current.    T h e  h a z a r d  c u r r e n t o f th e
l i n e  i s o l a ti o n  m o n i to r  al o n e .  ( E L S )

3 . 3 . 7 4 . 3  Total Hazard Current.    T h e  h a z a r d  c u r r e n t o f a
g i ve n  i s o l ate d  s ys te m  wi th  al l  d e vi c e s ,  i n c l u d i n g  th e  l i n e
i s o l ati o n  m o n i to r,  c o n n e c te d .  ( E L S )

3 . 3 . 7 5 *  H e al th  C are  Fac i l i ti e s .    B u i l d i n g s ,  p o r ti o n s  o f b u i l d ‐
i n g s ,  o r  m o b i l e  e n c l o s u r e s  i n  wh i c h  h u m an  m e d i c al ,  d e n tal ,

p s yc h i a tr i c ,  n u r s i n g ,  o b s te tr i c al ,  o r  s u r g i c a l  c ar e  i s  p r o vi d e d .
( F U N )

3 . 3 . 7 6 *  H e al th  C are  Fac i l i ty’ s  G o ve r n i n g B o d y.    T h e  p e r s o n  o r
p e r s o n s  wh o  h ave  th e  o ve r al l  l e ga l  r e s p o n s i b i l i ty fo r  th e  o p e r a‐

ti o n  o f a  h e al th  c ar e  fa c i l i ty.  ( F U N )

3 . 3 . 7 7 *  H e al th  C are  M i c ro gri d .    A gr o u p  o f i n te r c o n n e c te d
l o ad s  a n d  d i s tr i b u te d  e n e r g y r e s o u r c e s  wi th i n  c l e ar l y defned

b o u n d ar i e s  th at ac ts  as  a s i n g l e  c o n tr o l l ab l e  e n ti ty wi th  r e s p e c t
to  th e  u ti l i ty.  ( E L S )

3 . 3 . 7 8  H e al th  C are  M i c ro gri d  C o n tro l  S ys te m .    A s ys te m
i n c l u d i n g  h e al th  c ar e  m i c r o g r i d  c o n tr o l  fu n c ti o n s  th a t c an

m a n ag e  i ts e l f,  o p e r ate  a u to n o m o u s l y,  an d  c o n n e c t to  an d
d i s c o n n e c t fr o m  th e  u ti l i ty fo r  th e  e x c h a n ge  o f p o we r  a n d  th e
s u p p l y o f a n c i l l ar y s e r vi c e s .  ( E L S )

Δ 3 . 3 . 7 9 *  H o m e  C are .    M e d i c al  s e r vi c e s  o r  e q u i p m e n t p r o vi d e d
i n  n o n c o m m e r c i al ,  r e s i d e n ti a l  s e tti n g s  th at p u r p o s e l y fa c i l i ta te

th e  p r o vi s i o n  o f m e d i c al  o r  c u s to d i al  c a r e .  ( F U N )
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3 . 3 . 8 0  H o s p i tal .    A b u i l d i n g  o r  p o r ti o n  th e r e o f u s e d  o n  a 2 4 -
h o u r  b as i s  fo r  th e  m e d i c al ,  p s yc h i a tr i c ,  o b s te tr i c a l ,  o r  s u r gi c al

c a r e  o f fo u r  o r  m o r e  i n p a ti e n ts .  [101,  2 0 2 4 ]  ( F U N )

3 . 3 . 8 1  Humidifer.    A d e vi c e  u s e d  fo r  a d d i n g wate r  vap o r  to
i n s p i r e d  ga s .  ( M E D )

3 . 3 . 8 2  H yp e rb ari c  Fac i l i ty.    B u i l d i n g ,  s tr u c tu r e ,  o r  s p ac e  u s e d
to  h o u s e  h yp e r b ar i c  c h am b e r s  a n d  au x i l i a r y s e r vi c e  e q u i p m e n t
fo r  m e d i c al  ap p l i c ati o n s  an d  p r o c e d u r e s  at p r e s s u r e s  ab o ve

n o r m al  atm o s p h e r i c  p r e s s u r e .  ( H YP )

3 . 3 . 8 3 *  H yp e rb ari c  O p e rati o n s .    P r o c e d u r e s  c o n d u c te d  o n
th e  p a ti e n t r e c e i vi n g  h yp e r b a r i c  tr e a tm e n t.  ( H YP )

3 . 3 . 8 4  H yp e rb ari c  S tan d - Al o n e  O x yge n  S ys te m .    T h e  o x yg e n
s ys te m  i s  e n ti r e l y s e p a r ate  fr o m  th e  h o s p i ta l ’ s  C ate go r y 1

O x yg e n  S ys te m  o r  i s  a fr e e s tan d i n g  h yp e r b a r i c  fa c i l i ty.  ( H YP )

3 . 3 . 8 5  H yp o b ari c  Fac i l i ty.    B u i l d i n g ,  s tr u c tu r e ,  o r  s p ac e  u s e d
to  h o u s e  h yp o b a r i c  c h am b e r s  an d  a u x i l i ar y s e r vi c e  e q u i p m e n t
fo r  m e d i c a l  ap p l i c ati o n s  a n d  p r o c e d u r e s  a t p r e s s u r e s  b e l o w

a tm o s p h e r i c  p r e s s u r e .  ( H YP )

3 . 3 . 8 6  H yp o x i a.    A s tate  o f i n ad e q u ate  o x yge n a ti o n  o f th e
b l o o d  a n d  ti s s u e  suffcient to  c au s e  i m p ai r m e n t o f fu n c ti o n .

[ 9 9 B ,  2 0 2 4 ]  ( H YP )

3 . 3 . 8 7  I m m e d i ate  Re s to rati o n  o f S e r vi c e .    Au to m ati c  r e s to r a‐
ti o n  o f o p e r ati o n  wi th  an  i n te r r u p ti o n  o f n o t m o r e  th a n
1 0   s e c o n d s .  ( E L S )

3 . 3 . 8 8 *  I m p e d an c e .    I m p e d an c e  i s  th e  r ati o  o f th e  vo l tag e
d r o p  ac r o s s  a c i r c u i t e l e m e n t to  th e  c u r r e n t fowing  th r o u g h

th e  s a m e  c i r c u i t e l e m e n t.  T h e  u n i t o f i m p e d a n c e  i s  th e  o h m .
( M E D )

N 3 . 3 . 8 9  I n c i d e n t.    An  o c c u r r e n c e  o r  e ve n t,  r e g ar d l e s s  o f c au s e ,
th a t r e q u i r e s  a n  e m e r g e n c y r e s p o n s e  to  p r o te c t l i fe  o r  p r o p e r ty.
( H E S )

Δ 3 . 3 . 9 0  I n c i d e n t C o m m an d  S ys te m  ( I C S ) .    T h e  c o m b i n a ti o n  o f
fa c i l i ti e s ,  e q u i p m e n t,  p e r s o n n e l ,  p r o c e d u r e s ,  a n d  c o m m u n i c a‐
ti o n s  o p e r ati n g  wi th i n  a c o m m o n  o r ga n i z ati o n al  s tr u c tu r e  th at

h a s  r e s p o n s i b i l i ty fo r  th e  m an a ge m e n t o f as s i g n e d  r e s o u r c e s  to
e ffe c ti ve l y a c c o m p l i s h  s ta te d  o b j e c ti ve s  p e r ta i n i n g  to  a n  i n c i ‐
d e n t o r  tr ai n i n g e x e r c i s e .  [ 2 5 0 0 ,  2 0 2 2 ]  ( H E S )

3 . 3 . 9 1 *  I n s tr u m e n t Ai r.    A m e d i c a l  s u p p o r t ga s  th at fa l l s  u n d e r
th e  ge n e r a l  r e q u i r e m e n ts  fo r  m e d i c al  g as e s .  M e d i c al  a i r  an d
i n s tr u m e n t ai r  ar e  d i s ti n c t s ys te m s  fo r  m u tu al l y e x c l u s i ve  a p p l i ‐

c a ti o n s .  ( P I P )

3 . 3 . 9 2  I n te r m i tte n t P o s i ti ve - P re s s ure  B re ath i n g ( I P P B ) .    Ve n ti ‐
l ati o n  o f th e  l u n gs  b y a p p l i c a ti o n  o f i n te r m i tte n t p o s i ti ve  p r e s ‐

s u r e  to  th e  a i r way.  ( M E D )

3 . 3 . 9 3 *  I n tri n s i c al l y S afe .    As  ap p l i e d  to  e q u i p m e n t an d
wi r i n g,  e q u i p m e n t an d  wi r i n g  th at ar e  i n c ap ab l e  o f r e l e a s i n g
suffcient e l e c tr i c a l  e n e r gy u n d e r  n o r m al  o r  ab n o r m al  c o n d i ‐

ti o n s  to  c au s e  i g n i ti o n  o f a specifc  h az ar d o u s  a tm o s p h e r i c
m i x tu r e .  ( H YP )

3 . 3 . 9 4  I n vas i ve  P ro c e d u re .    An y p r o c e d u r e  th at p e n e tr a te s  th e
p r o te c ti ve  s u r fa c e s  o f a p a ti e n t’ s  b o d y ( i . e . ,  s ki n ,  m u c o u s

m e m b r an e ,  c o r n e a )  an d  th at i s  p e r fo r m e d  wi th  an  as e p ti c  feld
( p r o c e d u r a l  s i te ) .  [ N o t i n c l u d e d  i n  th i s  c ate go r y ar e  p l ac e m e n t
o f p e r i p h e r a l  i n tr ave n o u s  n e e d l e s  o r  c a th e te r s  u s e d  to  ad m i n i s ‐

te r  fuids  a n d / o r  m e d i c a ti o n s ,  g as tr o i n te s ti n a l  e n d o s c o p i e s

( i . e . ,  s i gm o i d o s c o p i e s ) ,  i n s e r ti o n  o f u r e th r al  c a th e te r s ,  an d
o th e r  s i m i l a r  p r o c e d u r e s . ]  ( E L S )

3 . 3 . 9 5  I s o l ate d  P ati e n t L e ad .    A p ati e n t l e a d  wh o s e  i m p e d a n c e
to  g r o u n d  o r  to  a p o we r  l i n e  i s  suffciently h i g h  th a t c o n n e c ti n g
th e  l e ad  to  g r o u n d ,  o r  to  e i th e r  c o n d u c to r  o f th e  p o we r  l i n e ,
r e s u l ts  i n  c u r r e n t fow b e l o w a h az ar d o u s  l i m i t i n  th e  l e ad .

( M E D )

3 . 3 . 9 6 *  I s o l ate d  P o we r S ys te m  ( I P S ) .    A s ys te m  c o m p r i s i n g an
i s o l ati o n  tr a n s fo r m e r  o r  i ts  e q u i val e n t,  a l i n e  i s o l ati o n  m o n i to r,

a n d  i ts  u n g r o u n d e d  c i r c u i t c o n d u c to r s .  ( E L S )

3 . 3 . 9 7  I s o l ati o n  Tran s fo r m e r.    A tr a n s fo r m e r  o f th e  m u l ti p l e -
wi n d i n g typ e ,  wi th  th e  p r i m ar y a n d  s e c o n d a r y wi n d i n g s  p h ys i ‐
c a l l y s e p a r ate d ,  th a t i n d u c ti ve l y c o u p l e s  i ts  u n gr o u n d e d

s e c o n d a r y wi n d i n g  to  th e  gr o u n d e d  fe e d e r  s ys te m  th at e n e r g i ‐
z e s  i ts  p r i m ar y wi n d i n g.  ( E L S )

3 . 3 . 9 8 *  L ab o rato r y.    A b u i l d i n g ,  s p ac e ,  r o o m ,  o r  g r o u p  o f
r o o m s  i n te n d e d  to  s e r ve  a c ti vi ti e s  i n vo l vi n g  p r o c e d u r e s  fo r
i n ve s ti g ati o n ,  d i a gn o s i s ,  o r  tr e a tm e n t i n  wh i c h  fammable,

c o m b u s ti b l e ,  o r  o x i d i z i n g  m a te r i al s  ar e  to  b e  u s e d .  ( F U N )

3 . 3 . 9 9  L e ak D e te c tan t.    F o r  p u r p o s e s  o f th i s  s tan d ar d ,  a
r e ag e n t,  a s o l u ti o n ,  o r  an  e l e c tr o n i c  o r  m e c h a n i c al  d e vi c e  s u i ta‐

b l e  fo r  th e  d e te c ti o n  o r  vi s u a l i z ati o n  o f e s c ap i n g  g as .  ( P I P )

3 . 3 . 1 0 0  L i fe  S afe ty B ran c h .    A s ys te m  o f fe e d e r s  an d  b r a n c h
c i r c u i ts  s u p p l yi n g p o we r  fo r  l i g h ti n g,  r e c e p ta c l e s ,  an d  e q u i p ‐
m e n t e s s e n ti al  fo r  l i fe  s afe ty th a t i s  au to m ati c al l y c o n n e c te d  to

al te r n ate  p o we r  s o u r c e s  b y o n e  o r  m o r e  tr a n s fe r  s wi tc h e s
d u r i n g i n te r r u p ti o n  o f th e  n o r m al  p o we r  s o u r c e .  ( E L S )

3 . 3 . 1 0 1 *  L i m i te d - C o m b u s ti b l e  ( M ate ri al ) .    S e e  4 . 4 . 2 .  ( F U N )

3 . 3 . 1 0 2  L i n e  I s o l ati o n  M o n i to r.    A te s t i n s tr u m e n t d e s i g n e d  to
c o n ti n u a l l y c h e c k th e  b al a n c e d  an d  u n b a l an c e d  i m p e d a n c e
fr o m  e ac h  l i n e  o f an  i s o l ate d  c i r c u i t to  g r o u n d  an d  e q u i p p e d

wi th  a b u i l t- i n  te s t c i r c u i t to  e x e r c i s e  th e  al ar m  wi th o u t a d d i n g
to  th e  l e a ka ge  c u r r e n t h az ar d .  ( E L S )

3 . 3 . 1 0 3 *  L i q ui d .    An y m a te r i al  th at ( 1 )  h a s  a fuidity g r e ate r
th an  th at o f 3 0 0  p e n e tr a ti o n  a s p h al t wh e n  te s te d  i n  ac c o r d a n c e
wi th  AS T M  D 5 / D 5 M ,  Standard Test Method for Penetration of Bitu‐
minous Materials,  o r  ( 2 )  i s  a  vi s c o u s  s u b s tan c e  fo r  wh i c h  a
specifc  m e l ti n g  p o i n t c a n n o t b e  d e te r m i n e d  b u t th a t i s  d e te r ‐

m i n e d  to  b e  a  l i q u i d  i n  a c c o r d a n c e  wi th  AS T M  D 4 3 5 9 ,  Standard
Test Method for Determining Whether a Material is a Liquid or a Solid.
[ 3 0 ,  2 0 2 4 ]  ( F U N )

3 . 3 . 1 0 4 *  L o c al  S i gn al .    A vi s i b l e  i n d i c ati o n  o f th e  o p e r ati n g
s tatu s  o f e q u i p m e n t.  ( P I P )

3 . 3 . 1 0 5  m A.    M i l l i a m p e r e .  ( F U N )

3 . 3 . 1 0 6  M an i fo l d .    A d e vi c e  fo r  c o n n e c ti n g  th e  o u tl e ts  o f o n e
o r  m o r e  g as  c yl i n d e r s  to  th e  c e n tr a l  p i p i n g  s ys te m  fo r  th a t
specifc  g as .  ( P I P )

3 . 3 . 1 0 7 *  M an u fac tu re d  As s e m b l y.    A fac to r y-as s e m b l e d  p r o d ‐
u c t d e s i g n e d  fo r  ae s th e ti c s  o r  c o n ve n i e n c e  th at c o n ta i n s  m e d i ‐

c a l  ga s  o r  va c u u m  o u tl e ts ,  i n c l u d i n g  th e i r  p r i m ar y val ve s ,
p i p i n g ,  o r  o th e r  d e vi c e s  r e l a te d  to  m e d i c al  ga s e s .  ( P I P )

N 3 . 3 . 1 0 8  M an u fac tu re d  Ro u gh - I n  As s e m b l y.    A fac to r y-
a s s e m b l e d  p r o d u c t d e s i g n e d  fo r  a e s th e ti c s  o r  c o n ve n i e n c e  th a t
c o n tai n s  o n l y th e  s e c o n d a r y val ve s  o f m e d i c al  ga s  o r  vac u u m

o u tl e ts ,  p i p i n g ,  o r  o th e r  d e vi c e s  r e l ate d  to  m e d i c a l  g as e s .  ( P I P )
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3 . 3 . 1 0 9  M as k .    A d e vi c e  th at fts  o ve r  th e  m o u th  a n d  n o s e
( o r o n a s al )  o r  n o s e  ( n a s a l )  u s e d  to  a d m i n i s te r  g as e s  to  a
p ati e n t.  ( M E D )

3 . 3 . 1 1 0 *  M e d i c al  Ai r.    F o r  p u r p o s e s  o f th i s  c o d e ,  m e d i c al  ai r  i s
ai r  s u p p l i e d  fr o m  c yl i n d e r s ,  b u l k c o n tai n e r s ,  o r  m e d i c al  ai r
c o m p r e s s o r s  o r  r e c o n s ti tu te d  fr o m  o x yg e n  U S P  a n d  o i l -fr e e ,
d r y n i tr o ge n  N F.  ( P I P )

3 . 3 . 1 1 0 . 1  Proportioning System for Medical Air USP.    A c e n tr al
s u p p l y th at p r o d u c e s  m e d i c al  a i r  ( U S P )  r e c o n s ti tu te d  fr o m
o x yge n  U S P  a n d  n i tr o g e n  N F  b y m e a n s  o f a m i x e r  o r  b l e n ‐

d e r.  ( P I P )

3 . 3 . 1 1 1  M e d i c al  Ai r C o m p re s s o r.    A c o m p r e s s o r  th at i s
d e s i g n e d  to  e x c l u d e  o i l  fr o m  th e  a i r  s tr e am  an d  c o m p r e s s i o n
c h a m b e r  a n d  th at d o e s  n o t u n d e r  n o r m a l  o p e r a ti n g c o n d i ti o n s
o r  a n y s i n gl e  fau l t a d d  an y to x i c  o r  fammable  c o n tam i n a n ts  to
th e  c o m p r e s s e d  ai r.  ( P I P )

3 . 3 . 1 1 2  M e d i c al  G as .    A p ati e n t m e d i c al  ga s  o r  m e d i c al
s u p p o r t ga s .  (See also 3. 3. 1 50,  Patient Medical Gas,  and 3. 3. 1 1 5,
Medical Support Gas. ) ( P I P )

3 . 3 . 1 1 3  M e d i c al  G as  S ys te m .    An  a s s e m b l y o f e q u i p m e n t an d
p i p i n g  fo r  th e  d i s tr i b u ti o n  o f nonfammable  m e d i c a l  ga s e s
s u c h  as  o x yge n ,  n i tr o u s  o x i d e ,  c o m p r e s s e d  ai r,  c ar b o n  d i o x i d e ,
an d  h e l i u m .  ( P I P )

3 . 3 . 1 1 4 *  M e d i c al  Offce.    A b u i l d i n g o r  p ar t th e r e o f i n  wh i c h
th e  fo l l o wi n g o c c u r :  ( 1 )  e x am i n a ti o n s  a n d  m i n o r  tr e atm e n ts /
p r o c e d u r e s  p e r fo r m e d  u n d e r  th e  c o n ti n u o u s  s u p e r vi s i o n  o f a
m e d i c al  p r o fe s s i o n al ;  ( 2 )  th e  u s e  o f l i m i te d  to  m i n i m al  s e d a‐
ti o n  an d  tr e atm e n t o r  p r o c e d u r e s  th at d o  n o t r e n d e r  th e
p ati e n t i n c ap ab l e  o f s e l f-p r e s e r va ti o n  u n d e r  e m e r g e n c y c o n d i ‐
ti o n s ;  a n d  ( 3 )  n o  o ve r n i g h t s tays  fo r  p ati e n ts  o r  2 4 -h o u r  o p e r a‐
ti o n s .  ( F U N )

3 . 3 . 1 1 5  M e d i c al  S up p o r t G as .    N i tr o ge n  o r  i n s tr u m e n t ai r
u s e d  fo r  an y m e d i c al  s u p p o r t p u r p o s e  ( e . g . ,  to  r e m o ve  e x c e s s
m o i s tu r e  fr o m  i n s tr u m e n ts  b e fo r e  fu r th e r  p r o c e s s i n g ,  o r  to
o p e r ate  m e d i c a l –s u r g i c al  to o l s ,  a i r-d r i ve n  b o o m s ,  p e n d an ts ,  o r
s i m i l a r  a p p l i c ati o n s )  an d ,  i f ap p r o p r i ate  to  th e  p r o c e d u r e s ,
u s e d  i n  l ab o r ato r i e s  a n d  ar e  n o t r e s p i r e d  a s  p ar t o f an y tr e a t‐
m e n t.  M e d i c a l  s u p p o r t g as  fa l l s  u n d e r  th e  ge n e r a l  r e q u i r e ‐
m e n ts  fo r  m e d i c a l  ga s e s .  ( P I P )

3 . 3 . 1 1 6  M e d i c al –S u rgi c al  Vac u u m .    A m e th o d  u s e d  to  p r o vi d e
a s o u r c e  o f d r a i n ag e ,  a s p i r a ti o n ,  an d  s u c ti o n  i n  o r d e r  to
re m o ve  b o d y fuids  fr o m  p ati e n ts .  ( P I P )

3 . 3 . 1 1 7  M e d i c al –S u rgi c al  Vac uu m  S ys te m .    An  as s e m b l y o f
c e n tr al  vac u u m –p r o d u c i n g e q u i p m e n t an d  a  n e two r k o f p i p i n g
fo r  p a ti e n t s u c ti o n  i n  m e d i c a l ,  m e d i c a l –s u r g i c al ,  an d  was te
an e s th e ti c  g as  d i s p o s a l  ( WAGD )  a p p l i c ati o n s .  ( P I P )

3 . 3 . 1 1 8  M u l ti p l e  Tre atm e n t Fac i l i ty.    A d i ag n o s ti c  o r  tr e a tm e n t
c o m p l e x  u n d e r  a s i n g l e  m an a ge m e n t c o m p r i s i n g a  n u m b e r  o f
s i n gl e  tr e a tm e n t fac i l i ti e s ,  wh i c h  c an  b e  a c c e s s e d  o n e  fr o m  th e
o th e r  wi th o u t e x i ti n g th e  fa c i l i ty ( i . e . ,  d o e s  n o t i n vo l ve  wi d e l y
s e p ar a te d  l o c a ti o n s  o r  s e p ar a te  d i s ti n c t p r a c ti c e s ) .  ( F U N )

3 . 3 . 1 1 9  m V.    M i l l i vo l t.  ( F U N )

3 . 3 . 1 2 0  N as al  C an n u l a.    D e vi c e  c o n s i s ti n g o f two  s h o r t tu b e s  to
b e  i n s e r te d  i n to  th e  n o s tr i l s  to  a d m i n i s te r  o x yg e n  o r  o th e r  th e r ‐
ap e u ti c  g as e s .  ( M E D )

3 . 3 . 1 2 1  N e b u l i z e r.    A d e vi c e  u s e d  fo r  p r o d u c i n g  an  ae r o s o l  o f
wate r  a n d / o r  m e d i c ati o n  wi th i n  i n s p i r e d  g as  s u p p l y.  ( M E D )

3 . 3 . 1 2 2  N e gati ve  P re s s u re .    P r e s s u r e  l e s s  th a n  atm o s p h e r i c .
( M E D )

3 . 3 . 1 2 3  N i tro ge n .    An  e l e m e n t th a t,  at atm o s p h e r i c  te m p e r a‐
tu r e s  an d  p r e s s u r e s ,  e x i s ts  as  a  c l e ar,  c o l o r l e s s ,  a n d  ta s te l e s s  ga s ;

i t c o m p r i s e s  a p p r o x i m ate l y four-ffths  o f th e  e ar th ’ s  atm o s ‐
p h e r e .  ( M E D )

3 . 3 . 1 2 3 . 1  Nitrogen NF.    N i tr o ge n  c o m p l yi n g  as  a m i n i m u m
wi th  n i tr o g e n  N F.  ( P I P )

3 . 3 . 1 2 4  N i tro ge n  N arc o s i s .    A c o n d i ti o n  r e s e m b l i n g al c o h o l i c
i n e b r i ati o n ,  wh i c h  r e s u l ts  fr o m  b r e ath i n g  n i tr o g e n  i n  th e  ai r

u n d e r  signifcant p r e s s u r e .  ( H YP )

3 . 3 . 1 2 5  N i tro u s  O x i d e .    An  i n o r ga n i c  c o m p o u n d ,  o n e  o f th e
o x i d e s  o f n i tr o g e n .  I t e x i s ts  as  a ga s  at atm o s p h e r i c  p r e s s u r e
an d  te m p e r atu r e ,  p o s s e s s e s  a s we e ti s h  s m e l l ,  a n d  i s  u s e d  fo r

i n d u c i n g an e s th e s i a wh e n  i n h al e d .  T h e  o x yge n  i n  th e
c o m p o u n d  wi l l  b e  r e l e as e d  u n d e r  c o n d i ti o n s  o f c o m b u s ti o n ,
c r e a ti n g a n  o x yg e n -e n r i c h e d  atm o s p h e r e .  ( M E D )

3 . 3 . 1 2 6  N o n c o m b u s ti b l e  ( M ate ri al ) .    S e e  4 . 4 . 1 .  ( F U N )

N 3 . 3 . 1 2 7  N o n e s s e n ti al  E l e c tri c al  L o ad s .    T h o s e  e l e c tr i c al  l o ad s
o f a h e al th  c ar e  fa c i l i ty th a t d o  n o t r e q u i r e  m u l ti p l e  p o we r

s o u r c e s .  ( E L S )

3 . 3 . 1 2 8  Nonfammable.    N o t r e ad i l y c a p ab l e  o f b u r n i n g  wi th  a
fame  an d  n o t l i ab l e  to  i g n i te  an d  b u r n  wh e n  e x p o s e d  to  fame.

( F U N )

3 . 3 . 1 2 9  Nonfammable  An e s th e ti c  Age n t.    Re fe r s  to  th o s e
i n h al ati o n  a ge n ts  th at,  b e c a u s e  o f th e i r  vap o r  p r e s s u r e  at 3 7 ° C
( 9 8 . 6 ° F )  a n d  at a tm o s p h e r i c  p r e s s u r e ,  c an n o t a ttai n  fammable

c o n c e n tr a ti o n s  wh e n  m i x e d  wi th  a i r,  o x yg e n ,  o r  m i x tu r e s  o f
o x yge n  an d  n i tr o u s  o x i d e .  ( M E D )

3 . 3 . 1 3 0 *  Nonfammable  M e d i c al  G as  S ys te m .    S e e  3 . 3 . 1 1 3 ,
M e d i c al  Ga s  S ys te m ,  a n d  C h a p te r   5 .  ( P I P )

3 . 3 . 1 3 1  N o n m e d i c al  C o m p re s s e d  Ai r.    Ai r  th a t i s  u s e d  fo r
p u r p o s e s  o th e r  th a n  p ati e n t c a r e  o r  m e d i c al  d e vi c e s  th at
p r o vi d e  d i r e c t p a ti e n t c ar e .  ( M E C )

3 . 3 . 1 3 2  N u rs i n g H o m e .    A b u i l d i n g o r  p o r ti o n  o f a b u i l d i n g
u s e d  o n  a  2 4 -h o u r  b as i s  fo r  th e  h o u s i n g  an d  n u r s i n g c ar e  o f

fo u r  o r  m o r e  p e r s o n s  wh o ,  b e c au s e  o f m e n tal  o r  p h ys i c al  i n c a‐
p ac i ty,  m i g h t b e  u n ab l e  to  p r o vi d e  fo r  th e i r  o wn  n e e d s  an d
s a fe ty wi th o u t th e  as s i s ta n c e  o f a n o th e r  p e r s o n .  [ 1 01 ,  2 0 2 4 ]

( F U N )

3 . 3 . 1 3 3  O p p o r tu n i ty fo r I m p ro ve m e n t.    An  identifed  g ap  o r
s h o r tfa l l  wi th  th e  p o te n ti al  to  r a i s e  s o m e th i n g to  a m o r e  d e s i r a‐

b l e  o r  o u ts ta n d i n g q u a l i ty o r  c o n d i ti o n .  ( H E S )

3 . 3 . 1 3 4 *  O x i d i z i n g G as .    A g as  th at s u p p o r ts  c o m b u s ti o n .
( H YP )

3 . 3 . 1 3 5 *  O x yge n .    A c h e m i c a l  e l e m e n t th at,  at n o r m al  atm o s ‐
p h e r i c  te m p e r atu r e s  a n d  p r e s s u r e s ,  e x i s ts  a s  a  c o l o r l e s s ,  o d o r ‐
l e s s ,  a n d  tas te l e s s  g as  an d  c o m p r i s e s  ab o u t 2 1  p e r c e n t b y

vo l u m e  o f th e  e ar th ’ s  a tm o s p h e r e .  ( M E D )

3 . 3 . 1 3 5 . 1  Gaseous Oxygen.    A c o l o r l e s s ,  o d o r l e s s ,  tas te l e s s ,
an d  n o n to x i c  ga s ,  c o m p r i s i n g a b o u t 2 1  p e r c e n t o f n o r m al
ai r  b y vo l u m e ,  th at i s  ab o u t 1 0  p e r c e n t h e a vi e r  th an  a i r ;  a l s o

th e  p h ys i c al  s ta te  o f th e  e l e m e n t at atm o s p h e r i c  te m p e r a‐
tu r e  a n d  p r e s s u r e .  ( M E D )
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3 . 3 . 1 3 5 . 2 *  Liquid Oxygen.    E x i s ts  at c r yo g e n i c  te m p e r a tu r e ,
ap p r o x i m a te l y − 1 8 4 . 4 ° C  ( − 3 0 0 ° F )  at atm o s p h e r i c  p r e s s u r e .
I t r e tai n s  a l l  o f th e  p r o p e r ti e s  o f g as e o u s  o x yg e n ,  b u t,  i n
ad d i ti o n ,  wh e n  al l o we d  to  war m  to  r o o m  te m p e r atu r e  a t
atm o s p h e r i c  p r e s s u r e ,  i t wi l l  e va p o r ate  an d  e x p a n d  to  fll  a
vo l u m e  8 6 0  ti m e s  i ts  l i q u i d  vo l u m e .  ( M E D )

3 . 3 . 1 3 6  O x yge n  C o n c e n trato r U n i t.    An  e n g i n e e r e d  as s e m b l y
o f c o m p o n e n ts  th at o p e r a te  to  r ai s e  th e  c o n c e n tr ati o n  o f

o x yge n ,  p r o vi d i n g o x yg e n  as  a d r u g p r o d u c t.  ( P I P )

3 . 3 . 1 3 7 *  O x yge n  D e l i ve r y E q u i p m e n t.    An y d e vi c e  u s e d  to
tr a n s p o r t an d  d e l i ve r  an  o x yge n -e n r i c h e d  atm o s p h e r e  to  a
p ati e n t.  ( M E D )

3 . 3 . 1 3 8 *  O x yge n  H o o d .    A d e vi c e  e n c ap s u l ati n g  a p ati e n t’ s
h e ad  a n d  u s e d  fo r  a p u r p o s e  s i m i l a r  to  th a t o f a m as k.  (See also

3. 3. 1 09,  Mask. ) ( H YP )

3 . 3 . 1 3 9  O x yge n  9 3  U S P.    O x yge n  c o m p l yi n g wi th  O x yg e n  U S P
9 3  M o n o g r ap h .  ( P I P )

3 . 3 . 1 4 0 *  O x yge n  To x i c i ty ( H yp e rb ari c ) .    P h ys i c al  i m p a i r m e n t
r e s u l ti n g  fr o m  b r e ath i n g  g as e o u s  m i x tu r e s  c o n ta i n i n g  o x yge n -

e n ri c h e d  atm o s p h e r e s  a t e l e va te d  p ar ti a l  p r e s s u r e s  fo r  e x te n ‐
d e d  p e r i o d s  o f ti m e .  ( H YP )

3 . 3 . 1 4 1  O x yge n  U S P.    O x yge n  c o m p l yi n g  wi th  O x yge n  U S P
M o n o gr a p h .  ( P I P )

3 . 3 . 1 4 2  O x yge n - E n ri c h e d  Atm o s p h e re  ( O E A) .    F o r  th e  p u r p o ‐
s e s  o f th i s  c o d e ,  an  a tm o s p h e r e  i n  wh i c h  th e  c o n c e n tr ati o n  o f

o x yg e n  e x c e e d s  2 3 . 5   p e r c e n t b y vo l u m e .  ( H YP )

3 . 3 . 1 4 3  P ati e n t B e d  L o c ati o n .    T h e  l o c a ti o n  o f a p ati e n t s l e e p ‐
i n g b e d ,  o r  th e  b e d  o r  p r o c e d u r e  ta b l e  o f a  C ate g o r y 1  s p a c e .

( E L S )

3 . 3 . 1 4 4  P ati e n t C are –Re l ate d  E l e c tri c al  E q ui p m e n t.    E l e c tr i c al
e q u i p m e n t ap p l i an c e  th a t i s  i n te n d e d  to  b e  u s e d  fo r  d i a gn o s ti c ,
th e r a p e u ti c ,  o r  m o n i to r i n g  p u r p o s e s  i n  a  p a ti e n t c ar e  vi c i n i ty.

( M E D )

3 . 3 . 1 4 5 *  P ati e n t C are  S p ac e .    An y s p ac e  o f a  h e a l th  c a r e
fac i l i ty wh e r e i n  p a ti e n ts  a r e  i n te n d e d  to  b e  e x am i n e d  o r  tr e a‐

te d .  ( F U N )

3 . 3 . 1 4 5 . 1  Category 1  Space.    S p ac e  i n  wh i c h  fai l u r e  o f e q u i p ‐
m e n t o r  a s ys te m  i s  l i ke l y to  c au s e  m aj o r  i n j u r y o r  d e a th  o f
p ati e n ts ,  s taff,  o r  vi s i to r s .  ( F U N )

3 . 3 . 1 4 5 . 2  Category 2 Space.    S p ac e  i n  wh i c h  fai l u r e  o f e q u i p ‐
m e n t o r  a  s ys te m  i s  l i ke l y to  c au s e  m i n o r  i n j u r y to  p ati e n ts ,
s taff,  o r  vi s i to r s .  ( F U N )

3 . 3 . 1 4 5 . 3  Category 3 Space.    S p ac e  i n  wh i c h  th e  fai l u r e  o f
e q u i p m e n t o r  a s ys te m  i s  n o t l i ke l y to  c au s e  i n j u r y to
p ati e n ts ,  s taff,  o r  vi s i to r s  b u t c a n  c a u s e  d i s c o m fo r t.  ( F U N )

3 . 3 . 1 4 5 . 4  Category 4 Space.    S p ac e  i n  wh i c h  fai l u r e  o f e q u i p ‐
m e n t o r  a s ys te m  i s  n o t l i ke l y to  h ave  a p h ys i c a l  i m p a c t o n
p ati e n t c ar e .  ( F U N )

3 . 3 . 1 4 6  P ati e n t C are  Vi c i n i ty.    A s p ac e ,  wi th i n  a l o c ati o n  i n te n ‐
d e d  fo r  th e  e x a m i n ati o n  an d  tr e atm e n t o f p ati e n ts ,  e x te n d i n g
1 . 8  m  ( 6  ft)  b e yo n d  th e  n o r m a l  l o c a ti o n  o f th e  b e d ,  c h ai r,

tab l e ,  tr e a d m i l l ,  o r  o th e r  d e vi c e  th at s u p p o r ts  th e  p a ti e n t
d u ri n g e x a m i n ati o n  an d  tr e a tm e n t a n d  e x te n d i n g ve r ti c al l y to
2 . 3   m  ( 7   ft 6   i n . )  a b o ve  th e  foor.  ( M E D )

3 . 3 . 1 4 7  P ati e n t E q ui p m e n t G ro u n d i n g P o i n t.    A j ac k o r  te r m i ‐
n al  th a t s e r ve s  a s  th e  c o l l e c ti o n  p o i n t fo r  r e d u n d an t g r o u n d i n g

o f e l e c tr i c  a p p l i a n c e s  s e r vi n g  a  p ati e n t c a r e  vi c i n i ty o r  fo r
gr o u n d i n g  o th e r  i te m s  i n  o r d e r  to  e l i m i n ate  e l e c tr o m ag n e ti c
i n te r fe r e n c e  p r o b l e m s .  ( M E D )

3 . 3 . 1 4 8 *  P ati e n t L e ad .    An y d e l i b e r ate  e l e c tr i c al  c o n n e c ti o n
th a t c an  c ar r y c u r r e n t b e twe e n  an  a p p l i a n c e  a n d  a p ati e n t.

( M E D )

3 . 3 . 1 4 9  P ati e n t M e d i c al  G as .    P i p e d  g as e s  s u c h  as  o x yg e n ,
n i tr o u s  o x i d e ,  h e l i u m ,  c ar b o n  d i o x i d e ,  an d  m e d i c a l  ai r  th at ar e

u s e d  i n  th e  ap p l i c ati o n  o f h u m a n  r e s p i r ati o n  an d  th e  c al i b r a‐
ti o n  o f m e d i c al  d e vi c e s  u s e d  fo r  h u m an  r e s p i r ati o n .  ( P I P )

3 . 3 . 1 5 0  P i p e d  D i s tri b uti o n  S ys te m .    A p i p e l i n e  n e two r k as s e m ‐
b l y o f e q u i p m e n t th a t s ta r ts  a t an d  i n c l u d e s  th e  s o u r c e  va l ve ,

war n i n g  s ys te m s  ( m a s te r,  ar e a ,  l o c al  al ar m s ) ,  b u l k ga s  s ys te m
s i gn a l  ac tu ati n g  s wi tc h  wi r i n g,  i n te r c o n n e c ti n g  p i p i n g ,  an d  a l l
o th e r  c o m p o n e n ts  u p  to  a n d  i n c l u d i n g  th e  s tati o n  o u tl e ts /

i n l e ts .  ( P I P )

3 . 3 . 1 5 1  P i p i n g.    T h e  tu b i n g  o r  c o n d u i t o f th e  s ys te m .  T h e
th r e e  g e n e r al  c l as s e s  o f p i p i n g  ar e  m ai n  l i n e s ,  r i s e r s ,  an d

b r a n c h  ( l ate r al )  l i n e s .  ( P I P )

3 . 3 . 1 5 1 . 1  Branch (Lateral)  Lines.    T h o s e  s e c ti o n s  o r  p o r ti o n s
o f th e  p i p i n g  s ys te m  th a t s e r ve  a r o o m  o r  gr o u p  o f r o o m s  o n
th e  s am e  s to r y o f th e  fa c i l i ty.  ( P I P )

3 . 3 . 1 5 1 . 2  Main Lines.    T h e  p i p i n g  th at c o n n e c ts  th e  s o u r c e
( p u m p s ,  r e c e i ve r s ,  e tc . )  to  th e  r i s e r s  o r  b r an c h e s ,  o r  b o th .
( P I P )

3 . 3 . 1 5 1 . 3  Risers.    T h e  ve r ti c al  p i p e s  c o n n e c ti n g  th e  s ys te m
m a i n  l i n e ( s )  wi th  th e  b r a n c h  l i n e s  o n  th e  var i o u s  l e ve l s  o f
th e  fac i l i ty.  ( P I P )

N 3 . 3 . 1 5 2  P l an n e d  E ve n t.    A p l a n n e d ,  n o n e m e r g e n c y as s e m b l y
th at b r i n gs  a  g r o u p  o f p e o p l e  to g e th e r  i n  o n e  o r  m o r e  l o c a‐

ti o n s  fo r  a  l i m i te d  p e r i o d  o f ti m e  fo r  a p ar ti c u l ar  ac ti vi ty.  ( H E S )

3 . 3 . 1 5 3  P l u g ( Attac h m e n t P l u g,  C ap ) .    A d e vi c e  th a t,  b y i n s e r ‐
ti o n  i n  a r e c e p ta c l e ,  e s ta b l i s h e s  c o n n e c ti o n  b e twe e n  th e
c o n d u c to r s  o f th e  attac h e d  fexible  c o r d  an d  th e  c o n d u c to r s

c o n n e c te d  p e r m an e n tl y to  th e  r e c e p tac l e .  ( M E D )

3 . 3 . 1 5 4  P l u m e  ( M e d i c al ) .    T h e  s m o ke  b y-p r o d u c t c o n s i s ti n g  o f
vap o r s ,  s m o ke ,  an d  p ar ti c u l ate  d e b r i s  p r o d u c e d  d u r i n g th e

th e r m al  d e s tr u c ti o n  o f ti s s u e  b y e n e r gy-b as e d  d e vi c e s  s u c h  a s
l as e r s ,  e l e c tr o s u r gi c al  ge n e r a to r s ,  an d  b r o a d b an d  l i gh t s o u r c e s .

( M E C )

Δ 3 . 3 . 1 5 5  P o we r S o urc e s .    A s ys te m  o f o n e  o r  m o r e  o ff-s i te  o r
o n e  o r  m o r e  o n - s i te  p o we r  ge n e r a ti o n  o r  s to r ag e  c o m p o ‐

n e n ts  i n te n d e d  to  p r o vi d e  p o we r  to  n o n e s s e n ti al  e l e c tr i c al
l o ad s   a n d  th e  e s s e n ti al  e l e c tr i c a l  s ys te m .  ( E L S )

3 . 3 . 1 5 6  P re s s u re .

3 . 3 . 1 5 6 . 1  Absolute Pressure.    T h e  to tal  p r e s s u r e  i n  a s ys te m
wi th  r e fe r e n c e  to  z e r o  p r e s s u r e .  ( H YP )

3 . 3 . 1 5 6 . 2  Ambient Pressure.    Re fe r s  to  to tal  p r e s s u r e  o f th e
e n vi r o n m e n t r e fe r e n c e d .  ( H YP )

3 . 3 . 1 5 6 . 3  Gauge Pressure.    Re fe r s  to  to ta l  p r e s s u r e  ab o ve  ( o r
b e l o w)  atm o s p h e r i c .  ( H YP )

3 . 3 . 1 5 6 . 4  High Pressure.    A p r e s s u r e  e x c e e d i n g  1 . 3 8  kP a
( 2 0 0   p s i )  ga u g e  ( 2 1 5   p s i a) .  ( M E D )
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 1 5 6 . 5 *  Operating Pressure.    T h e  p r e s s u r e  th a t a  p ar ti c u ‐
l ar  p i p i n g s ys te m  i s  s e t to  o p e r ate  at.  ( P I P )

3 . 3 . 1 5 6 . 6 *  Partial Pressure.    T h e  p r e s s u r e ,  i n  ab s o l u te  u n i ts ,
e x e r te d  b y a  p ar ti c u l ar  g as  i n  a g as  m i x tu r e .  ( H YP )

3 . 3 . 1 5 6 . 7  Positive Pressure.    P r e s s u r e  g r e ate r  th an  a m b i e n t
atm o s p h e r i c .  ( M E D )

3 . 3 . 1 5 6 . 8  Working Pressure (Rated) .    T h e  m ax i m u m  r a te d
o p e r ati n g  p r e s s u r e  fo r  a  p i p e ,  tu b e ,  o r  ve s s e l  b a s e d  o n  i ts
m a te r i al ,  i ts  a l l o wa b l e  s tr e s s  i n  te n s i o n ,  i ts  o u ts i d e  d i am e te r
an d  wal l  th i c kn e s s ,  th e  o p e r ati n g  te m p e r atu r e ,  th e  j o i n i n g
m e th o d ,  an d  i n d u s tr y s afe ty fa c to r s .  ( P I P )

3 . 3 . 1 5 7 *  P re s s u re - Re d uc i n g Re gu l ato r.    A d e vi c e  th at a u to m a t‐
i c al l y r e d u c e s  ga s  u n d e r  h i gh  p r e s s u r e  to  a u s ab l e  l o we r  wo r k‐

i n g p r e s s u r e .  ( M E D )

3 . 3 . 1 5 8  P ro c e d u re  Ro o m .    Wh e r e  th e  p r o c e d u r al i s t i s  u s i n g
i n s tr u m e n ta ti o n  th at r e q u i r e s  c o n s tan t o b s e r vati o n  an d

c o n tr o l .  ( M E D )

3 . 3 . 1 5 9 *  P ro d u c e r.    T h e  m ac h i n e ( s )  o r  d e vi c e ( s )  th a t ge n e r ‐
a te  th e  fow an d  s u c ti o n  r e q u i r e d  fo r  vac u u m ,  WAG D ,  an d
p l u m e  e vac u a ti o n  s ys te m s  to  o p e r ate .  ( P I P )

3 . 3 . 1 6 0  p s i a.    P o u n d s  p e r  s q u a r e  i n c h  a b s o l u te ,  a  u n i t o f p r e s ‐
s u re  m e as u r e m e n t wi th  z e r o  p r e s s u r e  as  th e  b a s e  o r  r e fe r e n c e

p r e s s u r e .  ( H YP )

3 . 3 . 1 6 1 *  p s i g.    P o u n d s  p e r  s q u ar e  i n c h  g au ge ,  a u n i t o f p r e s ‐
s u re  m e as u r e m e n t wi th  atm o s p h e r i c  p r e s s u r e  as  th e  b a s e  o r

r e fe r e n c e  p r e s s u r e .  ( H YP )

3 . 3 . 1 6 2  Qualifed  P e rs o n .    A p e r s o n  wh o ,  b y p o s s e s s i o n  o f a
r e c o g n i z e d  d e g r e e ,  certifcate,  p r o fe s s i o n al  s ta n d i n g,  o r  s ki l l ,
a n d  wh o ,  b y kn o wl e d ge ,  tr a i n i n g ,  a n d  e x p e r i e n c e ,  h as  d e m o n ‐

s tr ate d  th e  ab i l i ty to  p e r fo r m  th e  wo r k.  ( H YP )

3 . 3 . 1 6 3  Re ac tan c e .    T h e  c o m p o n e n t o f i m p e d a n c e  c o n tr i b ‐
u te d  b y i n d u c ta n c e  o r  c ap a c i tan c e .  T h e  u n i t o f r e a c tan c e  i s  th e

o h m .  ( M E D )

Δ 3 . 3 . 1 6 4 *  Re c e p tac l e .    A c o n tac t d e vi c e  i n s tal l e d  a t th e  o u tl e t
fo r  th e  c o n n e c ti o n  o f an  attac h m e n t p l u g ,  o r  fo r  th e  d i r e c t
c o n n e c ti o n  o f e l e c tr i c a l  u ti l i z a ti o n  e q u i p m e n t d e s i gn e d  to

m ate  wi th  th e  c o r r e s p o n d i n g c o n ta c t d e vi c e .  A s i n g l e  r e c e p ta‐
c l e  i s  a  s i n gl e  c o n ta c t d e vi c e  wi th  n o  o th e r  c o n ta c t d e vi c e  o n
th e  s a m e  yo ke  o r  s tr ap .  A m u l ti p l e  r e c e p tac l e  i s  two  o r  m o r e

c o n tac t d e vi c e s  o n  th e  s am e  yo ke  o r  s tr ap .  [ 7 0 ,  2 0 2 3 ]  ( E L S )

3 . 3 . 1 6 5  Re fe re n c e  G ro u n d i n g P o i n t.    T h e  g r o u n d  b u s  o f th e
p an e l b o a r d  o r  i s o l a te d  p o we r  s ys te m  p an e l  s u p p l yi n g th e

p ati e n t c a r e  r o o m .  ( M E D )

3 . 3 . 1 6 6  Re l o c atab l e  P o we r Tap  ( RP T ) .    A d e vi c e  fo r  i n d o o r
u s e  c o n s i s ti n g  o f an  a ttac h m e n t p l u g o n  o n e  e n d  o f a  fexible
c o rd  an d  th r e e  o r  m o r e  r e c e p tac l e s  o n  th e  o p p o s i te  e n d .  (See
10.2.3.6.) ( M E D )

3 . 3 . 1 6 7 *  Re m o te .    A L e ve l  3  s o u r c e  o f s u p p l y th at i s  a c c e s s e d
b y e x i ti n g th e  s i n gl e  o r  m u l ti p l e  tr e atm e n t fac i l i ty.  ( P I P )

3 . 3 . 1 6 8  Re s e r ve  S up p l y.    Wh e r e  e x i s ti n g,  th at p o r ti o n  o f th e
s u p p l y e q u i p m e n t th a t au to m ati c al l y s u p p l i e s  th e  s ys te m  i n  th e

e ve n t o f fa i l u r e  o f th e  o p e r ati n g  s u p p l y.  T h e  r e s e r ve  s u p p l y
o n l y fu n c ti o n s  i n  an  e m e r g e n c y an d  n o t a s  a n o r m a l  o p e r a ti n g

p r o c e d u r e .  ( P I P )

3 . 3 . 1 6 9  Ri s k C ate go ri e s .  ( FU N )

3 . 3 . 1 6 9 . 1  Category 1 .    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t
wh o s e  fai l u r e  i s  l i ke l y to  c a u s e  m aj o r  i n j u r y o r  d e a th  to
p ati e n ts ,  s taff,  o r  vi s i to r s .  ( F U N )

3 . 3 . 1 6 9 . 2  Category 2.    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t
wh o s e  fa i l u r e  i s  l i ke l y to  c au s e  m i n o r  i n j u r y to  p a ti e n ts ,  s taff,
o r  vi s i to r s .  ( F U N )

3 . 3 . 1 6 9 . 3  Category 3.    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t
wh o s e  fa i l u r e  i s  n o t l i ke l y to  c a u s e  i n j u r y to  p ati e n ts ,  s taff,  o r
vi s i to r s  b u t c an  c au s e  d i s c o m fo r t.  ( F U N )

3 . 3 . 1 6 9 . 4  Category 4.    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t
wh o s e  fai l u r e  wo u l d  h ave  n o  i m p ac t o n  p ati e n t c a r e .  ( F U N )

3 . 3 . 1 7 0  S c ave n gi n g.    E va c u ati o n  o f e x h a l e d  m i x tu r e s  o f
o x yg e n  an d  n i tr o u s  o x i d e .  ( P I P )

3 . 3 . 1 7 1  S e l e c te d  Re c e p tac l e s .    A m i n i m a l  n u m b e r  o f r e c e p ta‐
c l e s  s e l e c te d  b y th e  h e al th  c a r e  fac i l i ty’ s  go ve r n i n g  b o d y a s
n e c e s s ar y to  p r o vi d e  e s s e n ti al  p ati e n t c a r e  a n d  fa c i l i ty s e r vi c e s

d u r i n g l o s s  o f n o r m al  p o we r.  ( E L S )

3 . 3 . 1 7 2  S e l f- E x ti n gu i s h i n g.    A c h a r ac te r i s ti c  o f a  m ate r i a l  s u c h
th a t,  o n c e  th e  s o u r c e  o f i g n i ti o n  i s  r e m o ve d ,  th e  fame  i s

q u i c kl y e x ti n gu i s h e d  wi th o u t th e  fu e l  o r  o x i d i z e r  b e i n g  e x h au s ‐
te d .  ( H YP )

3 . 3 . 1 7 3  S e m i p e r m an e n t C o n n e c ti o n .    A n o n i n te r c h an g e ab l e
c o n n e c ti o n ,  u s u al l y a D . I . S . S .  c o n n e c to r,  wh i c h  i s  th e  te r m i n a‐

ti o n  o f th e  p i p e l i n e  an d  th at i s  i n te n d e d  to  b e  d e ta c h e d  o n l y
fo r  s e r vi c e .  I t i s  n o t th e  p o i n t at wh i c h  th e  u s e r  m a ke s  c o n n e c ‐
ti o n s  o r  d i s c o n n e c ti o n s .  ( P I P )

3 . 3 . 1 7 4  S e r vi c e  I n l e t.    T h e  p n e u m a ti c  te r m i n u s  o f a L e ve l  3
p i p e d  va c u u m  s ys te m .  ( P I P )

3 . 3 . 1 7 5  S e r vi c e  O u tl e t.    T h e  p n e u m ati c  te r m i n u s  o f a  p i p e d
g as  s ys te m  fo r  o th e r  th an  c r i ti c al ,  c o n ti n u o u s  d u ty,  nonfamma‐
ble  m e d i c a l  l i fe  s u p p o r t–typ e  g as e s  s u c h  as  o x yg e n ,  n i tr o u s

o x i d e ,  o r  m e d i c a l  ai r.  ( P I P )

3 . 3 . 1 7 6 *  S i n gl e  Tre atm e n t Fac i l i ty.    A d i ag n o s ti c  o r  tr e a tm e n t
c o m p l e x  u n d e r  a s i n g l e  m an ag e m e n t c o m p r i s i n g a n u m b e r  o f
u s e  p o i n ts ,  b u t confned  to  a s i n gl e  c o n ti g u o u s  g r o u p  o f u s e

p o i n ts  ( i . e . ,  d o e s  n o t i n vo l ve  wi d e l y s e p ar a te d  l o c ati o n s  o r  s e p a‐
r a te  d i s ti n c t p r a c ti c e s ) .  ( P I P )

3 . 3 . 1 7 7 *  S i te  o f I n te n ti o n al  E x p u l s i o n .    Al l  p o i n ts  wi th i n  0 . 3   m
( 1  ft)  o f a p o i n t a t wh i c h  an  o x yg e n -e n r i c h e d  atm o s p h e r e  i s
i n te n ti o n a l l y ve n te d  to  th e  atm o s p h e r e .  ( M E D )

N 3 . 3 . 1 7 8  S l e e p  L ab .    A s p e c i al i z e d  c e n te r  wh e r e  s l e e p  s tu d i e s
a r e  ad m i n i s te r e d  to  d i ag n o s e  c o m m o n  s l e e p  d i s o r d e r s  th a t i s

e q u i p p e d  wi th  a  s l e e p i n g a r e a,  m o n i to r i n g e q u i p m e n t,  a n d  a
s e p ar ate  o b s e r vati o n  ar e a  fo r  th e  m e d i c a l  p r o fe s s i o n al s  m o n i ‐
to r i n g  th e  p a ti e n t d u r i n g  s l e e p .  ( P I P )

3 . 3 . 1 7 9  S p ac e .    A p o r ti o n  o f th e  h e al th  c a r e  fac i l i ty d e s i g n ate d
b y th e  h e a l th  c a r e  fa c i l i ty’ s  g o ve r n i n g b o d y th a t s e r ve s  a specifc

p u r p o s e .  ( F U N )

3 . 3 . 1 8 0  S tan d ard  C u b i c  Fe e t p e r M i n u te  ( S C FM ) .    Vo l u m e tr i c
fow r ate  o f g as  i n  u n i ts  o f s ta n d ar d  c u b i c  fe e t p e r  m i n u te .

( P I P )
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3 . 3 . 1 8 1  S tati o n  I n l e t.    An  i n l e t p o i n t i n  a p i p e d  m e d i c al / s u r g i ‐
c a l  vac u u m  d i s tr i b u ti o n  s ys te m  at wh i c h  th e  u s e r  m a ke s  c o n n e c ‐
ti o n s  an d  d i s c o n n e c ti o n s .  ( P I P )

3 . 3 . 1 8 2  S tati o n  O u tl e t.    An  o u tl e t p o i n t i n  a  p i p e d  m e d i c al  ga s
d i s tr i b u ti o n  s ys te m  at wh i c h  th e  u s e r  m ake s  c o n n e c ti o n s  an d

d i s c o n n e c ti o n s .  ( P I P )

3 . 3 . 1 8 3  S u p p l y S o u rc e .    T h o s e  p o r ti o n s  o f th e  c e n tr al  s u p p l y
s ys te m  th a t a c t as  a s e l f-c o n ta i n e d  s u p p l y.  ( P I P )

3 . 3 . 1 8 3 . 1  Operating Supply.    T h e  p o r ti o n  o f th e  c e n tr al
s u p p l y s ys te m  th at i s  s u p p l yi n g th e  p i p i n g s ys te m  at th e  ti m e
o f o b s e r va ti o n .  ( P I P )

3 . 3 . 1 8 3 . 2  Primary Supply.    T h e  p o r ti o n  o f th e  c e n tr al  s u p p l y
s ys te m  th at i s  th e  d e fau l t s u p p l y fo r  th e  p i p i n g  s ys te m .  ( P I P )

3 . 3 . 1 8 3 . 3  Reserve Supply.    Wh e r e  p r o vi d e d ,  th e  p o r ti o n  o f
th e  c e n tr al  s u p p l y s ys te m  th a t wi l l  s u p p l y th e  p i p i n g s ys te m
wh e n  th e  p r i m ar y a n d  s e c o n d ar y s u p p l i e s  a r e  e x h a u s te d  o r

a r e  n o t o p e r ati ve .  ( P I P )

3 . 3 . 1 8 3 . 4  Secondary Supply.    Wh e r e  p r o vi d e d ,  th e  p o r ti o n  o f
th e  c e n tr al  s u p p l y s ys te m  th a t wi l l  s u p p l y th e  p i p i n g s ys te m

wh e n  th e  p r i m ar y s u p p l y i s  e x h au s te d  o r  i s  n o t o p e r ati ve .
( P I P )

3 . 3 . 1 8 4 *  S u r fac e - M o u n te d  M e d i c al  G as  Rai l  S ys te m s .    A
s u r fac e -m o u n te d  ga s  d e l i ve r y s ys te m  i n te n d e d  to  p r o vi d e  r e ad y

ac c e s s  fo r  two  o r  m o r e  g as e s  th r o u g h  a c o m m o n  d e l i ve r y
s ys te m  to  p r o vi d e  m u l ti p l e  ga s  s ta ti o n  o u tl e t l o c a ti o n s  wi th i n  a

s i n gl e  p ati e n t r o o m  o r  C ate go r y 1  S p ac e .  ( P I P )

3 . 3 . 1 8 5  Tas k  I l l u m i n ati o n .    P r o vi s i o n s  fo r  th e  m i n i m u m  l i g h t‐
i n g r e q u i r e d  to  c a r r y o u t n e c e s s a r y tas ks  i n  th e  ar e a s  d e s c r i b e d

i n  C h a p te r  6 ,  i n c l u d i n g s a fe  ac c e s s  to  s u p p l i e s  a n d  e q u i p m e n t
an d  a c c e s s  to  e x i ts .  ( E L S )

3 . 3 . 1 8 6  Te r m i n al .    T h e  e n d  o f a  fexible  h o s e  o r  tu b i n g u s e d
i n  a m an u fa c tu r e d  as s e m b l y wh e r e  th e  u s e r  i s  i n te n d e d  to

m a ke  c o n n e c ti o n  an d  d i s c o n n e c ti o n .  ( P I P )

3 . 3 . 1 8 7  To uc h  C ur re n t.    L e akag e  c u r r e n t fowing  fr o m  th e
e n c l o s u r e  o r  fr o m  p a r ts  th e r e o f,  e x c l u d i n g  p a ti e n t c o n n e c ‐

ti o n s ,  a c c e s s i b l e  to  an y o p e r a to r  o r  p ati e n t i n  n o r m a l  u s e ,
th r o u g h  a n  e x te r n al  p a th  o th e r  th a n  th e  p r o te c ti ve  g r o u n d i n g

( e ar th )  c o n d u c to r  to  e ar th  o r  to  an o th e r  p a r t o f th e  e n c l o s u r e .
( M E D )

3 . 3 . 1 8 8  Transflling.    T h e  p r o c e s s  o f tr an s fe r r i n g a m e d i c a l  ga s
i n  g as e o u s  o r  l i q u i d  s tate  fr o m  o n e  c o n ta i n e r  o r  c yl i n d e r  to
an o th e r  c o n ta i n e r  o r  c yl i n d e r.  ( M E D )

3 . 3 . 1 8 9  Tub e .

3 . 3 . 1 8 9 . 1 *  Endotracheal Tube.    A tu b e  fo r  i n s e r ti o n  th r o u g h
th e  m o u th  o r  n o s e  i n to  th e  u p p e r  p o r ti o n  o f th e  tr ac h e a

( wi n d p i p e ) .  ( M E D )

3 . 3 . 1 9 0  U s e  P o i n t.    A l o c ati o n  wi th  a n y n u m b e r  o f s ta ti o n
o u tl e ts  an d  i n l e ts  a r r an g e d  fo r  ac c e s s  b y a  p r ac ti ti o n e r  d u r i n g

tr e atm e n t o f a  p ati e n t.  ( P I P )

3 . 3 . 1 9 1  Vap o ri z e r.    A h e at e x c h an g e  u n i t d e s i g n e d  to  c o n ve r t
c r yo g e n i c  l i q u i d  i n to  th e  g as e o u s  s ta te .  ( P I P )

3 . 3 . 1 9 2  Ve n ti l ati o n .    T h e  m e c h an i c a l  o r  n a tu r al  m o ve m e n t o f
a i r.  ( M E C )

3 . 3 . 1 9 3  Was te  An e s th e ti c  G as  D i s p o s al  ( WAG D ) .    T h e  p r o c e s s
o f c a p tu r i n g  an d  c ar r yi n g awa y g as e s  ve n te d  fr o m  th e  p a ti e n t

b r e a th i n g c i r c u i t d u r i n g th e  n o r m al  o p e r a ti o n  o f g as  an e s th e ‐
s i a o r  an al ge s i a e q u i p m e n t.  ( P I P )

3 . 3 . 1 9 4  Was te  Wate r.  ( M E C )

3 . 3 . 1 9 4 . 1  Black Waste Water.    Gr o s s l y c o n tam i n a te d  an d
c o n tai n  p a th o g e n i c ,  to x i g e n i c ,  o r  o th e r  h ar m fu l  a ge n ts .

( M E C )

3 . 3 . 1 9 4 . 2  Clear Waste Water.    O r i gi n ate s  fr o m  a  s an i tar y
wate r  s o u r c e  an d  d o e s  n o t p o s e  s u b s tan ti a l  r i s k fr o m

d e r m al ,  i n g e s ti o n ,  o r  i n h a l ati o n  e x p o s u r e .  ( M E C )

3 . 3 . 1 9 4 . 3  Gray Waste Water.    C o n ta i n s  signifcant c o n tam i ‐
n ati o n  an d  h a s  th e  p o te n ti al  to  c a u s e  d i s c o m fo r t o r  s i c kn e s s

i f c o n ta c te d  o r  c o n s u m e d  b y h u m a n s .  C a n  c o n tai n  p o te n ‐
ti al l y u n s afe  l e ve l s  o f m i c r o o r ga n i s m s  o r  n u tr i e n ts  fo r  m i c r o ‐
o r g an i s m s ,  as  we l l  as  o th e r  o r g an i c  o r  i n o r g an i c  m atte r

( c h e m i c a l  o r  b i o l o gi c al ) .  ( M E C )

3 . 3 . 1 9 5 *  We t P ro c e d u re  L o c ati o n s .    T h e  ar e a  i n  a  p ati e n t c a r e
s p ac e  wh e r e  a p r o c e d u r e  i s  p e r fo r m e d  th at i s  n o r m al l y s u b j e c t

to  we t c o n d i ti o n s  wh i l e  p ati e n ts  ar e  p r e s e n t,  i n c l u d i n g  s tan d i n g
fuids  o n  th e  foor  o r  d r e n c h i n g o f th e  wo r k ar e a ,  e i th e r  o f
wh i c h  c o n d i ti o n  i s  i n ti m ate  to  th e  p ati e n t o r  s taff.  ( F U N )

3 . 4  B I C S I  Defnitions.    T h e s e  te r m s  a r e  defned  i n  The BICSI
Information Transport Systems (ITS) Dictionary.

3 . 4 . 1  Te l e c o m m u n i c ati o n s  E n tran c e  Fac i l i ty ( E F) .    An
e n tr a n c e  to  a b u i l d i n g fo r  b o th  p u b l i c  an d  p r i vate  n e two r k

s e r vi c e  c a b l e s  th at i n c l u d e s  th e  b u i l d i n g  e n tr an c e  p o i n t an d  th e
e n tr an c e  r o o m  o r  s p ac e  a t th e  p o i n t o f d e m a r c ati o n  b e twe e n

c a m p u s  o r  u ti l i ty s e r vi c e  an d  b u i l d i n g  i n te r i o r  d i s tr i b u ti o n  o f
c o m m u n i c a ti o n s  s ys te m s .  ( E L S )

3 . 4 . 2  Te l e c o m m u n i c ati o n s  E q u i p m e n t Ro o m  ( T E R) .    An  e n vi ‐
r o n m e n tal l y c o n tr o l l e d  c e n tr al i z e d  s p a c e  fo r  te l e c o m m u n i c a‐

ti o n s  e q u i p m e n t,  typ i c a l l y i n c l u d i n g  m ai n  o r  i n te r m e d i a te
c r o s s -c o n n e c t e q u i p m e n t an d  c a b l i n g .  ( E L S )

3 . 4 . 3  Te l e c o m m u n i c ati o n s  Ro o m  ( T R) .    An  e n c l o s e d  a r c h i te c ‐
tu r al  s p ac e  fo r  h o u s i n g te l e c o m m u n i c ati o n s  e q u i p m e n t,  c ab l e
te r m i n a ti o n s ,  an d  c r o s s -c o n n e c t c a b l i n g ,  s e r vi n g  a  foor  o r  a n

a r e a o f a  foor.  ( E L S )
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C h ap te r  4       Fun d am e n tal s

4 . 1 *  Ri s k  C ate go ri e s .    Al l  a c ti vi ti e s ,  as  we l l  as  s ys te m s  o r  e q u i p ‐
m e n t th at ar e  n e w o r  al te r e d ,  s h al l  b e  d e s i g n e d  to  m e e t C a te ‐
g o r y 1  th r o u gh  C ate go r y 4  r e q u i r e m e n ts ,  as  d e ta i l e d  i n  th i s

c o d e .

4 . 1 . 1 *  C ate go r y 1 .    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t wh o s e
fa i l u r e  i s  l i ke l y to  c a u s e  m aj o r  i n j u r y o r  d e a th  o f p ati e n ts ,  s ta ff,

o r  vi s i to r s  s h a l l  b e  d e s i gn e d  to  m e e t C ate go r y 1  r e q u i r e m e n ts ,
a s  d e ta i l e d  i n  th i s  c o d e .

4 . 1 . 2 *  C ate go r y 2 .    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t wh o s e
fai l u r e  i s  l i ke l y to  c au s e  m i n o r  i n j u r y o f p a ti e n ts ,  s ta ff,  o r  vi s i ‐

to r s  s h al l  b e  d e s i gn e d  to  m e e t C a te g o r y 2  r e q u i r e m e n ts ,  a s
d e ta i l e d  i n  th i s  c o d e .

4 . 1 . 3  C ate go r y 3 .    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t wh o s e  fa i l ‐
u r e  i s  n o t l i ke l y to  c au s e  i n j u r y to  p a ti e n ts ,  s ta ff,  o r  vi s i to r s ,  b u t
c a n  c au s e  d i s c o m fo r t,  s h a l l  b e  d e s i gn e d  to  m e e t C ate go r y 3

r e q u i r e m e n ts ,  as  d e tai l e d  i n  th i s  c o d e .

4 . 1 . 4  C ate go r y 4 .    Ac ti vi ti e s ,  s ys te m s ,  o r  e q u i p m e n t wh o s e  fai l ‐
u r e  wo u l d  h ave  n o  i m p a c t o n  p ati e n t c a r e  s h a l l  b e  d e s i g n e d  to

m e e t C ate g o r y 4  r e q u i r e m e n ts ,  a s  d e ta i l e d  i n  th i s  c o d e .

Δ 4 . 1 . 5 *    Ac ti vi ti e s ,  s ys te m s ,  an d  e q u i p m e n t s h al l  b e  p e r m i tte d  to
b e  d e s i gn e d  to  a h i g h e r  r i s k c ate g o r y.

4 . 2 *  Ri s k  As s e s s m e n t.

4 . 2 . 1    T h e  h e al th  c ar e  fac i l i ty’ s  g o ve r n i n g  b o d y s h a l l  e s tab l i s h
th e  p r o c e s s e s  a n d  o p e r a ti o n s  th a t ar e  p l a n n e d  fo r  th e  h e al th
c a r e  fac i l i ty.

4 . 2 . 1 . 1    T h e  go ve r n i n g  b o d y s h al l  c o n d u c t r i s k as s e s s m e n ts  an d
s h a l l  d e te r m i n e  r i s k c ate go r i e s  b as e d  o n  th e  c h a r ac te r  o f th e

p r o c e s s e s  an d  o p e rati o n s  c o n d u c te d  i n  th e  h e al th  c ar e  fac i l i ty.

4 . 2 . 2 *    Ri s k c ate go r i e s  s h al l  b e  classifed  b y th e  h e al th  c ar e
fa c i l i ty’ s  g o ve r n i n g b o d y b y fo l l o wi n g  an d  d o c u m e n ti n g a
defned  r i s k as s e s s m e n t p r o c e d u r e .

4 . 2 . 2 . 1    Wh e r e  r e q u i r e d  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n ,
th e  r i s k as s e s s m e n t s h al l  b e  p r o vi d e d  to  th e  a u th o r i ty h a vi n g
j u r i s d i c ti o n  fo r  r e vi e w b a s e d  o n  th e  c h ar a c te r  o f th e  p r o c e s s e s

an d  o p e r a ti o n s  c o n d u c te d  i n  th e  h e al th  c ar e  fac i l i ty.

4 . 2 . 3    A d o c u m e n te d  r i s k as s e s s m e n t s h al l  n o t b e  r e q u i r e d
wh e r e  C ate g o r y 1  i s  s e l e c te d .

4 . 3  Ap p l i c ati o n .    T h e  C ate go r y defnitions  i n  C h ap te r  4  s h a l l
ap p l y to  C h ap te r s  5  th r o u gh  1 1 ,  1 4 ,  an d  1 5 ,  e x c e p t a s  modifed

i n  th o s e  c h a p te r s .

4 . 4  M ate ri al s .

4 . 4 . 1 *  N o n c o m b u s ti b l e  M ate ri al .

4 . 4 . 1 . 1    A m ate r i al  th a t c o m p l i e s  wi th  a n y o f th e  fo l l o wi n g  s h a l l
b e  c o n s i d e r e d  a  n o n c o m b u s ti b l e  m ate r i al :

( 1 ) A m ate r i al  th at,  i n  th e  fo r m  i n  wh i c h  i t i s  u s e d  a n d  u n d e r
th e  c o n d i ti o n s  an ti c i p ate d ,  wi l l  n o t i g n i te ,  b u r n ,  s u p p o r t

c o m b u s ti o n ,  o r  r e l e a s e  fammable  vap o r s  wh e n  s u b j e c te d
to  fre  o r  h e a t

( 2 ) A m ate r i al  th at i s  r e p o r te d  as  p as s i n g  AS T M  E 1 3 6 ,  Stand‐
ard Test Method for Assessing Combustibility of Materials Using
a Vertical Tube Furnace at 750°C

( 3 ) A m ate r i a l  th a t i s  r e p o r te d  a s  c o m p l yi n g wi th  th e  p a s s / fa i l
c r i te r i a o f AS T M  E 1 3 6  wh e n  te s te d  i n  ac c o r d an c e  wi th
th e  te s t m e th o d  an d  p r o c e d u r e  i n  AS T M  E 2 6 5 2 ,  Standard

Test Method for Assessing Combustibility of Materials Using a
Tube Furnace with a Cone-shaped Airfow Stabilizer,  at 750°C

4 . 4 . 1 . 2    Wh e r e  th e  te r m  limited-combustible i s  u s e d  i n  th i s  c o d e ,
i t s h al l  al s o  i n c l u d e  th e  te r m  noncombustible.  [ 5 0 0 0 : 7 . 1 . 4 . 1 . 2 ]

4 . 4 . 2 *  L i m i te d - C o m b u s ti b l e  M ate ri al .    A m ate r i a l  s h a l l  b e
c o n s i d e r e d  a  l i m i te d -c o m b u s ti b l e  m ate r i al  wh e r e  o n e  o f th e

fo l l o wi n g  i s  m e t:

( 1 ) T h e  c o n d i ti o n s  o f 4 . 4 . 2 . 1  a n d  4 . 4 . 2 . 2 ,  a n d  th e  c o n d i ti o n s
o f e i th e r  4 . 4 . 2 . 3  o r  4 . 4 . 2 . 4 ,  s h al l  b e  m e t.

( 2 ) T h e  c o n d i ti o n s  o f 4 . 4 . 2 . 6  s h a l l  b e  m e t.

4 . 4 . 2 . 1    T h e  m a te r i al  s h al l  n o t c o m p l y wi th  th e  r e q u i r e m e n ts
fo r  n o n c o m b u s ti b l e  m ate r i al  i n  ac c o r d an c e  wi th  4 . 4 . 1 .

4 . 4 . 2 . 2    T h e  m ate r i al ,  i n  th e  fo r m  i n  wh i c h  i t i s  u s e d ,  s h a l l
e x h i b i t a  p o te n ti a l  h e at val u e  n o t e x c e e d i n g  3 5 0 0  B tu / l b  ( 8 1 4 1

kJ / kg )  wh e r e  te s te d  i n  a c c o r d an c e  wi th  N F PA  2 5 9 .

Δ 4 . 4 . 2 . 3    T h e  m a te r i al  s h al l  h ave  th e  s tr u c tu r al  b a s e  o f a
n o n c o m b u s ti b l e  m ate r i a l  wi th  a s u r fa c i n g  n o t e x c e e d i n g  a

th i c kn e s s  o f 1 ∕8  i n .  ( 3 . 2  m m )  wh e r e  th e  s u r fa c i n g e x h i b i ts  a
fame  s p r e a d  i n d e x  n o t g r e ate r  th an  5 0  wh e n  te s te d  i n  ac c o r d ‐

an c e  wi th  AS T M  E 8 4 ,  Standard Test Method for Surface Burning
Characteristics of Building Materials,  o r  U L  7 2 3 ,  Test for Surface
Burning Characteristics of Building Materials.

Δ 4 . 4 . 2 . 4    T h e  m a te r i al  s h al l  b e  c o m p o s e d  o f m ate r i al s  th at,  i n
th e  fo r m  an d  th i c kn e s s  u s e d ,  e x h i b i t n e i th e r  a fame  s p r e ad

i n d e x  g r e ate r  th an  2 5  n o r  e vi d e n c e  o f c o n ti n u e d  p r o g r e s s i ve
c o m b u s ti o n  wh e n  te s te d  i n  a c c o r d a n c e  wi th  AS T M  E 8 4 ,  Stand‐
ard Test Method for Surface Burning Characteristics of Building Mate‐

rials,  o r  U L  7 2 3 ,  Test for Surface Burning Characteristics of Building
Materials,  a n d  s h a l l  b e  o f s u c h  c o m p o s i ti o n  th a t al l  s u r fac e s  th at
wo u l d  b e  e x p o s e d  b y c u tti n g th r o u g h  th e  m ate r i al  o n  a n y p l an e
wo u l d  e x h i b i t n e i th e r  a fame  s p r e a d  i n d e x  gr e a te r  th an  2 5  n o r

e x h i b i t e vi d e n c e  o f c o n ti n u e d  p r o g r e s s i ve  c o m b u s ti o n  wh e n
te s te d  i n  ac c o r d a n c e  wi th  AS T M  E 8 4  o r  U L   7 2 3 .

4 . 4 . 2 . 5    M ate r i al s  s h al l  b e  c o n s i d e r e d  l i m i te d -c o m b u s ti b l e
m a te r i al s  wh e r e  te s te d  i n  ac c o r d an c e  wi th  AS T M  E 2 9 6 5 ,  Stand‐

ard Test Method for Determination of Low Levels of Heat Release Rate
for Materials and Products Using an Oxygen Consumption Calorime‐
ter,  at an  i n c i d e n t h e at fux  o f 7 5  kW/ m 2  fo r  a 2 0 -m i n u te  e x p o ‐

s u r e  a n d  b o th  o f th e  fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

( 1 ) T h e  p e ak h e a t r e l e as e  r a te  s h a l l  n o t e x c e e d  1 5 0  kW/ m 2

fo r  l o n ge r  th an  1 0   s e c o n d s .
( 2 ) T h e  to tal  h e at r e l e as e d  s h al l  n o t e x c e e d  8  M J / m 2 .

4 . 4 . 2 . 6    Wh e r e  th e  te r m  limited-combustible i s  u s e d  i n  th i s  Code,  i t
s h a l l  a l s o  i n c l u d e  th e  te r m  noncombustible.  [ 5 0 0 0 : 7 . 1 . 4 . 2 . 6 ]
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

C h ap te r 5    G as  an d  Vac u u m  S ys te m s

5 . 1  C ate go r y 1  P i p e d  G as  an d  Vac u um  S ys te m s .

5 . 1 . 1 *  Ap p l i c ab i l i ty.

5 . 1 . 1 . 1 *    T h e s e  r e q u i r e m e n ts  s h al l  a p p l y to  h e al th  c ar e  fac i l i ‐
ti e s  th at r e q u i r e  C a te g o r y 1  s ys te m s  a s  r e fe r e n c e d  i n  C h a p te r   4 .

5 . 1 . 1 . 2 *    Wh e r e  th e  te r m s  medical gas o r  medical support gas
o c c u r,  th e  p r o vi s i o n s  s h al l  a p p l y to  al l  p i p e d  s ys te m s  fo r

o x yge n ,  n i tr o u s  o x i d e ,  m e d i c a l  ai r,  c a r b o n  d i o x i d e ,  h e l i u m ,
n i tr o g e n ,  i n s tr u m e n t ai r,  an d  m i x tu r e s  th e r e o f.  Wh e r e ve r  th e

n a m e  o f a specifc  g as  s e r vi c e  o c c u r s ,  th e  p r o vi s i o n  s h a l l  a p p l y
o n l y to  th at gas .

5 . 1 . 1 . 3 *    An  e x i s ti n g  s ys te m  th a t i s  n o t i n  s tr i c t c o m p l i a n c e
wi th  th e  p r o vi s i o n s  o f th i s  c o d e  s h a l l  b e  p e r m i tte d  to  b e  c o n ti n ‐
u e d  i n  u s e ,  u n l e s s  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  h as  d e te r ‐

m i n e d  th a t s u c h  u s e  c o n s ti tu te s  a d i s ti n c t h az ar d  to  l i fe .

N 5 . 1 . 1 . 4    T h i s  c h a p te r  s h al l  ap p l y to  n e w h e a l th  c ar e  fac i l i ti e s  a s
specifed  b y S e c ti o n   1 . 3  u n l e s s  o th e r wi s e  specifed  b y 5 . 1 . 1 . 6 .

5 . 1 . 1 . 5    T h e  fo l l o wi n g s e c ti o n s  o f th i s  c h ap te r  s h a l l  ap p l y to
th e  o p e r a ti o n ,  m a n ag e m e n t,  a n d  m ai n te n a n c e  o f C ate go r y

1  m e d i c a l  gas  a n d  va c u u m  s ys te m s  i n  b o th  n e w an d  e x i s ti n g
fa c i l i ti e s :

( 1 ) 5 . 1 . 2
( 2 ) 5 . 1 . 3 . 1
( 3 ) 5 . 1 . 3 . 2
( 4 ) 5 . 1 . 3 . 3 . 4
( 5 ) 5 . 1 . 3 . 6 . 2
( 6 ) 5 . 1 . 3 . 6 . 3 . 1 0 ( A) ( 2 )
( 7 ) 5 . 1 . 3 . 7 . 6 ( A) ( 2 )
( 8 ) 5 . 1 . 3 . 8 . 4 . 1 ( 2 )
( 9 ) 5 . 1 . 1 4

5 . 1 . 1 . 6    C ate go r y 1  s ys te m s  s h al l  b e  p e r m i tte d  to  s e r ve  s p ac e s
identifed  as  C ate g o r y 1 ,  C ate g o r y 2 ,  o r  C ate go r y 3 .

5 . 1 . 2  N ature  o f H az ard s  o f G as  an d  Vac uu m  S ys te m s .    P o te n ‐
ti al  fre  an d  e x p l o s i o n  h a z a r d s  a s s o c i a te d  wi th  p o s i ti ve  p r e s s u r e

g as  c e n tr al  p i p i n g  s ys te m s  an d  m e d i c a l –s u r g i c al  vac u u m
s ys te m s  s h al l  b e  c o n s i d e r e d  i n  th e  d e s i gn ,  i n s ta l l a ti o n ,  te s ti n g ,
o p e r ati o n ,  an d  m ai n te n a n c e  o f th e s e  s ys te m s .

5 . 1 . 3 *  C ate go r y 1  S o u rc e s .

5 . 1 . 3 . 1  C e n tral  S u p p l y S ys te m  Identifcation  an d  L ab e l i n g.

Δ 5 . 1 . 3 . 1 . 1 *    C yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks  s h a l l  b e  d e s i gn e d ,
fa b r i c ate d ,  te s te d ,  an d  m ar ke d  ( i . e . ,  s tam p e d )  i n  a c c o r d a n c e

wi th  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  r e g u l ati o n s ,  Tr an s ‐
p o r t C a n ad a ’ s  ( T C )  Transportation of Dangerous Goods Regula‐
tions,  o r  th e  AS M E  Boiler and Pressure Vessel Code.  [ 5 5 : 7 . 1 . 5 . 1 ]

5 . 1 . 3 . 1 . 2 *    C yl i n d e r  c o n te n ts  s h a l l  b e  identifed  b y a ttac h e d
l ab e l s  o r  s te n c i l s  n a m i n g th e  c o n te n ts  i n  ac c o r d an c e  wi th  th e

m a n d ato r y r e q u i r e m e n ts  o f C GA C - 7 ,  Guide to Classifcation and
Labeling of Compressed Gases.

5 . 1 . 3 . 1 . 3    L i q u i d  c o n ta i n e r s  s h al l  h ave  ad d i ti o n a l  p r o d u c t i d e n ‐
tifcation  vi s i b l e  fr o m  al l  d i r e c ti o n s  wi th  a m i n i m u m  o f 5 1  m m
( 2  i n . )  h i g h  l e tte r s  s u c h  a s  a 3 6 0 -d e g r e e  wr ap ar o u n d  tap e  fo r

m e d i c al  l i q u i d  c o n ta i n e r s .

5 . 1 . 3 . 1 . 4    C r yo ge n i c  l i q u i d  c o n tai n e r s  s h al l  b e  p r o vi d e d  wi th
gas-specifc  o u tl e t c o n n e c ti o n s  i n  ac c o r d a n c e  wi th  th e  m an d a‐

to r y r e q u i r e m e n ts  o f C GA V-5 ,  Standard for Diameter Index Safety

System (Noninterchangeable Low Pressure Connections for Medical Gas
Applications),  o r  C GA V- 1 ,  Standard for Compressed Gas Cylinder

Valve Outlet and Inlet Connections.

5 . 1 . 3 . 1 . 5    C yl i n d e r  an d  c r yo g e n i c  l i q u i d  c o n ta i n e r  o u tl e t
c o n n e c ti o n s  s h a l l  b e  affxed  i n  s u c h  a  m a n n e r  a s  to  b e  i n te g r al
to  th e  va l ve ( s ) ,  u n r e m o va b l e  wi th  o r d i n ar y to o l s ,  o r  s o

d e s i g n e d  as  to  r e n d e r  th e  a ttac h m e n t p o i n t u n u s a b l e  wh e n
r e m o ve d .

5 . 1 . 3 . 1 . 6    T h e  c o n te n ts  o f c yl i n d e r s  a n d  c r yo ge n i c  l i q u i d
c o n tai n e r s  s h al l  b e  verifed  p r i o r  to  u s e .

5 . 1 . 3 . 1 . 7    L ab e l s  s h al l  n o t b e  d e fac e d ,  a l te r e d ,  o r  r e m o ve d ,  an d
c o n n e c ti n g  fttings  s h al l  n o t b e  modifed.

5 . 1 . 3 . 1 . 8    S o u r c e  l o c ati o n s  c o n tai n i n g p o s i ti ve -p r e s s u r e  ga s e s
o th e r  th an  o x yg e n  an d  m e d i c a l  a i r  s h al l  b e  p r o vi d e d  wi th
s i gn a ge  l o c ate d  o n  o r  i m m e d i a te l y ad j a c e n t to  th e  d o o r  th at i s

vi s i b l e  u p o n  e n te r i n g  th e  s p ac e  as  fo l l o ws :

P o s i ti ve - P re s s ure  G as e s
N O  S m o ki n g o r O p e n  Fl am e

Ro o m  M ay H ave  Insuffcient O x yge n
O p e n  D o o r an d  Al l o w Ro o m  to  Ve n ti l ate  B e fo re  E n te ri n g

5 . 1 . 3 . 1 . 8 . 1    E x i s ti n g s i g n ag e  th at i s  n o t i n  s tr i c t c o m p l i a n c e
wi th  th e  r e q u i r e m e n ts  o f th i s  c o d e  s h al l  b e  p e r m i tte d  to  b e

c o n ti n u e d  i n  u s e  u n l e s s  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  h a s
d e te r m i n e d  th at s u c h  u s e  c o n s ti tu te s  a d i s ti n c t h az ar d  to  l i fe .

5 . 1 . 3 . 1 . 9    S o u r c e  l o c a ti o n s  c o n tai n i n g  o n l y o x yg e n  o r  m e d i c al
ai r  s h al l  b e  p r o vi d e d  wi th  s i g n ag e  l o c ate d  o n  o r  i m m e d i ate l y

a d j ac e n t to  th e  d o o r  th at i s  vi s i b l e  u p o n  e n te r i n g th e  s p ac e  a s
fo l l o ws :

M e d i c al  G as e s
N O  S m o ki n g o r O p e n  Fl am e

5 . 1 . 3 . 1 . 9 . 1    E x i s ti n g  s i g n ag e  th at i s  n o t i n  s tr i c t c o m p l i a n c e
wi th  th e  r e q u i r e m e n ts  o f th i s  c o d e  s h a l l  b e  p e r m i tte d  to  b e
c o n ti n u e d  i n  u s e  u n l e s s  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  h a s

d e te r m i n e d  th a t s u c h  u s e  c o n s ti tu te s  a d i s ti n c t h az ar d  to  l i fe .

N 5 . 1 . 3 . 1 . 1 0    I n  h e al th  c ar e  fa c i l i ti e s  wh e r e  s m o ki n g  i s  p r o h i b i ‐
te d ,  s i gn s  r e q u i r e d  b y 5 . 1 . 3 . 1 . 8  a n d  5 . 1 . 3 . 1 . 9  s h al l  b e  p e r m i tte d

to  o m i t th e  r e fe r e n c e  to  s m o ki n g .

5 . 1 . 3 . 2  C e n tral  S u p p l y S ys te m  O p e rati o n s .

5 . 1 . 3 . 2 . 1    T h e  u s e  o f ad a p te r s  o r  c o n ve r s i o n  fttings  to  a d ap t
o n e  gas-specifc  ftting  to  a n o th e r  s h al l  b e  p r o h i b i te d .

5 . 1 . 3 . 2 . 2    C yl i n d e r s  a n d  c o n tai n e r s  s h a l l  b e  h an d l e d  i n  s tr i c t
ac c o r d an c e  wi th  1 1 . 6 . 2 .

5 . 1 . 3 . 2 . 3    O n l y g as  c yl i n d e r s ,  r e u s ab l e  s h i p p i n g  c o n tai n e r s ,  an d
th e i r  ac c e s s o r i e s  s h al l  b e  p e r m i tte d  to  b e  s to r e d  i n  r o o m s
c o n tai n i n g  c e n tr al  s u p p l y s ys te m s  o r  g as  c yl i n d e r s .

5 . 1 . 3 . 2 . 4    N o  fammable  m ate r i al s ,  c yl i n d e r s  c o n tai n i n g  fam‐
mable  g as e s ,  o r  c o n tai n e r s  c o n tai n i n g fammable  l i q u i d s  s h a l l

b e  s to r e d  i n  r o o m s  wi th  ga s  c yl i n d e r s .

5 . 1 . 3 . 2 . 5 *    I f c yl i n d e r s  ar e  wr a p p e d  wh e n  r e c e i ve d ,  th e  wr ap ‐
p e r s  s h a l l  b e  r e m o ve d  p r i o r  to  s to r ag e .

5 . 1 . 3 . 2 . 6    C yl i n d e r s  wi th o u t c o r r e c t m ar ki n g s  o r  wh o s e  m a r k‐
i n gs  an d  gas-specifc  fttings  d o  n o t m a tc h  s h al l  n o t b e  u s e d .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 1 . 3 . 2 . 7    C r yo g e n i c  l i q u i d  s to r ag e  u n i ts  i n te n d e d  to  s u p p l y ga s
to  th e  fac i l i ty s h al l  n o t b e  u s e d  to  transfll  o th e r  l i q u i d  s to r ag e
ve s s e l s .

5 . 1 . 3 . 2 . 8    C ar e  s h a l l  b e  e x e r c i s e d  wh e n  h a n d l i n g  c yl i n d e r s  th at
h ave  b e e n  e x p o s e d  to  fr e e z i n g te m p e r atu r e s  o r  c o n ta i n e r s  th at
c o n tai n  c r yo g e n i c  l i q u i d s  to  p r e ve n t i n j u r y to  th e  s ki n .

5 . 1 . 3 . 2 . 9    C yl i n d e r s  c o n ta i n i n g  c o m p r e s s e d  g as e s  an d  c o n tai n ‐
e r s  fo r  vo l a ti l e  l i q u i d s  s h al l  b e  ke p t awa y fr o m  r ad i ato r s ,  s te a m
p i p i n g ,  a n d  l i ke  s o u r c e s  o f h e at.

5 . 1 . 3 . 2 . 1 0    Wh e n  c yl i n d e r  val ve  p r o te c ti o n  c a p s  ar e  s u p p l i e d ,
th e y s h a l l  b e  s e c u r e d  ti gh tl y i n  p l ac e  u n l e s s  th e  c yl i n d e r  i s
c o n n e c te d  fo r  u s e .

5 . 1 . 3 . 2 . 1 1    C yl i n d e r s  i n  u s e  an d  i n  s to r ag e  s h al l  b e  p r e ve n te d
fr o m  r e ac h i n g  te m p e r a tu r e s  i n  e x c e s s  o f 5 2 ° C  ( 1 2 5 ° F ) .

5 . 1 . 3 . 2 . 1 2    C e n tr al  s u p p l y s ys te m s  fo r  n i tr o u s  o x i d e  an d  c ar b o n
d i o x i d e  u s i n g c yl i n d e r s  o r  p o r tab l e  c o n ta i n e r s  s h a l l  b e  p r e ve n ‐
te d  fr o m  r e ac h i n g  te m p e r atu r e s  l o we r  th a n  th e  r e c o m m e n d a‐
ti o n s  o f th e  c e n tr a l  s u p p l y s ys te m ’ s  m an u fa c tu r e r,  b u t s h a l l
n e ve r  b e  l o we r  th a n  − 7 ° C  ( 2 0 ° F )  o r  g r e ate r  th a n  5 2 ° C  ( 1 2 5 ° F ) .

5 . 1 . 3 . 3 *  C e n tral  S u p p l y S ys te m  L o c ati o n s .

5 . 1 . 3 . 3 . 1  G e n e ral .    C e n tr al  s u p p l y s ys te m s  s h a l l  b e  l o c ate d  to
m e e t th e  c r i te r i a  i n  5 . 1 . 3 . 3 . 1  th r o u gh  5 . 1 . 3 . 3 . 1 . 1 0 .

5 . 1 . 3 . 3 . 1 . 1    An y o f th e  fo l l o wi n g  c e n tr a l  s u p p l y s ys te m s  s h a l l  b e
p e r m i tte d  to  b e  l o c a te d  to ge th e r  i n  th e  s am e  o u td o o r  e n c l o ‐
s u r e :

( 1 ) M an i fo l d s  fo r  ga s  c yl i n d e r s  (see 5. 1 . 3. 5. 1 0)
( 2 ) M an i fo l d s  fo r  c r yo g e n i c  l i q u i d  c o n tai n e r s  (see 5. 1 . 3. 5. 1 1 )
( 3 ) C r yo ge n i c  fuid  c e n tr a l  s u p p l y (see 5. 1 . 3. 1 0)
( 4 ) * I n d i vi d u al  c o m p o n e n ts  o n  th e  o x yg e n  s i d e  o f c o n c e n tr a‐

to r  s o u r c e s  (see 5. 1 . 3. 9)

5 . 1 . 3 . 3 . 1 . 2    An y o f th e  fo l l o wi n g s ys te m s  s h a l l  b e  p e r m i tte d  to
b e  l o c ate d  to ge th e r  i n  th e  s am e  i n d o o r  e n c l o s u r e :

( 1 ) M an i fo l d s  fo r  ga s  c yl i n d e r s  (see 5. 1 . 3. 5. 1 0)
( 2 ) M an i fo l d s  fo r  c r yo g e n i c  l i q u i d  c o n tai n e r s  (see 5. 1 . 3. 5. 1 1 )
( 3 ) I n -b u i l d i n g  e m e r g e n c y r e s e r ve s  (see 5. 1 . 3. 5. 1 3)
( 4 ) I n s tr u m e n t a i r  s ta n d b y h e a d e r s  (see 5. 1 . 1 3. 3. 7. 6)
( 5 ) * I n d i vi d u al  c o m p o n e n ts  o n  th e  o x yg e n  s i d e  o f c o n c e n tr a‐

to r  s o u r c e s  (see 5. 1 . 3. 9)

5 . 1 . 3 . 3 . 1 . 3    An y o f th e  fo l l o wi n g  c e n tr a l  s u p p l y s ys te m s  s h a l l  b e
p e r m i tte d  to  b e  l o c a te d  to g e th e r  i n  th e  s a m e  r o o m :

( 1 ) M e d i c al  ai r  c e n tr al  s u p p l y c o m p r e s s o r  s u p p l y s o u r c e s  (see
5. 1 . 3. 6. 3)

( 2 ) M e d i c al –s u r gi c a l  va c u u m  c e n tr a l  s u p p l y s o u r c e s  (see
5. 1 . 3. 7)

( 3 ) Was te  an e s th e ti c  g as  d i s p o s al  ( WAG D )  c e n tr al  s u p p l y
s o u r c e s  (see 5. 1 . 3. 8)

( 4 ) I n s tr u m e n t ai r  c o m p r e s s o r  c e n tr al  s u p p l y s o u r c e s  (see
5. 1 . 1 3. 3. 7)

( 5 ) An y o th e r  c o m p r e s s o r,  vac u u m  p u m p ,  o r  e l e c tr i c al l y
p o we r e d  m ac h i n e r y

( 6 ) * C o m p r e s s o r s ,  d r ye r s ,  an d  a i r  r e c e i ve r s  u s e d  to  s u p p l y
o x yge n  c o n c e n tr ato r s  ( see 5. 1 . 3. 9)

( 7 ) C o n c e n tr a to r  u n i ts  wi th  ai r  an d  o x yg e n  s i d e s  i n  a n  i n te ‐
g r al  u n i t ( see 5. 1 . 3. 9)

5 . 1 . 3 . 3 . 1 . 4    An y c e n tr a l  s u p p l y s ys te m  l i s te d  u n d e r  5 . 1 . 3 . 3 . 1 . 3
s h a l l  n o t b e  l o c a te d  i n  th e  s a m e  r o o m  wi th  an y c e n tr al  s u p p l y
s ys te m  l i s te d  u n d e r  5 . 1 . 3 . 3 . 1 . 1  o r  5 . 1 . 3 . 3 . 1 . 2 ,  e x c e p t i n s tr u m e n t

ai r  r e s e r ve  h e a d e r s  c o m p l yi n g wi th  5 . 1 . 3 . 2 . 1 1  an d  5 . 1 . 1 3 . 3 . 7 . 6
s h a l l  b e  p e r m i tte d  to  b e  i n  th e  s am e  r o o m  as  a n  i n s tr u m e n t ai r

c o m p r e s s o r.

Δ 5 . 1 . 3 . 3 . 1 . 5    I n d o o r  l o c ati o n s  fo r  o x yg e n ,  n i tr o u s  o x i d e ,  an d
m i x tu r e s  o f th e s e  g as e s  s h a l l  n o t c o m m u n i c a te  wi th  th e  fo l l o w‐
i n g :

( 1 ) Ar e a s  i n vo l ve d  i n  c r i ti c al  p ati e n t c a r e
( 2 ) An e s th e ti z i n g l o c a ti o n s
( 3 ) L o c ati o n s  s to r i n g  fammables
( 4 ) Ro o m s  c o n tai n i n g o p e n  e l e c tr i c a l  c o n ta c ts  o r  tr an s fo r m ‐

e r s
( 5 ) S to r ag e  tan ks  fo r  fammable  o r  c o m b u s ti b l e  l i q u i d s
( 6 ) E n g i n e s
( 7 ) Ki tc h e n s
( 8 ) Ar e a s  wi th  o p e n  fames

5 . 1 . 3 . 3 . 1 . 6 *    C r yo g e n i c  fuid  c e n tr a l  s u p p l y s ys te m s  fo r  o x yge n
s h a l l  c o m p l y wi th  N F PA  5 5 .

5 . 1 . 3 . 3 . 1 . 7    B u l k n i tr o u s  o x i d e  c e n tr a l  s u p p l y s ys te m s  s h a l l
c o m p l y wi th  N F PA 5 5  an d  wi th  th e  m an d ato r y r e q u i r e m e n ts  o f

C GA G-8 . 1 ,  Standard for Nitrous Oxide Systems at Customer Sites.

5 . 1 . 3 . 3 . 1 . 8    C e n tr a l  s u p p l y s ys te m s  fo r  c ar b o n  d i o x i d e  u s i n g
p e r m an e n tl y i n s tal l e d  c o n tai n e r s  wi th  p r o d u c t c a p ac i ti e s
g r e ate r  th an  4 5 4  kg  ( 1 0 0 0  l b )  s h al l  c o m p l y wi th  N F PA 5 5  an d

wi th  th e  m a n d ato r y r e q u i r e m e n ts  o f C GA G-6 . 1 ,  Standard for
Insulated Liquid Carbon Dioxide Systems at Consumer Sites.

5 . 1 . 3 . 3 . 1 . 9    C e n tr a l  s u p p l y s ys te m s  fo r  c ar b o n  d i o x i d e  u s i n g
p e r m an e n tl y i n s tal l e d  c o n ta i n e r s  wi th  p r o d u c t c a p ac i ti e s  o f
4 5 4  kg ( 1 0 0 0  l b )  o r  l e s s  s h al l  c o m p l y wi th  N F PA 5 5  an d  wi th

th e  m a n d a to r y r e q u i r e m e n ts  o f C GA G-6 . 5 ,  Standard for Small
Stationary Insulated Carbon Dioxide Supply Systems.

Δ 5 . 1 . 3 . 3 . 1 . 1 0 *    C r yo ge n i c  fuid  c e n tr a l  s u p p l y s ys te m s  fo r  i n e r t
g as e s  s h al l  c o m p l y wi th  N F PA 5 5  a n d  wi th  th e  m an d a to r y
r e q u i r e m e n ts  o f C GA P -1 8 ,  Standard for Bulk Inert Gas Systems.

5 . 1 . 3 . 3 . 2 *  D e s i gn  an d  C o n s tr u c ti o n .

N 5 . 1 . 3 . 3 . 2 . 1    M e d i c al  ga s  an d  va c u u m  s ys te m s  s h al l  b e  d e s i g n e d
b y o n e  o f th e  fo l l o wi n g :

( 1 ) A p a r ty te c h n i c al l y c o m p e te n t a n d  e x p e r i e n c e d  i n  th e
feld  o f m e d i c a l  g as  an d  va c u u m  s ys te m  d e s i g n  an d  m e e t‐

i n g  th e  r e q u i r e m e n ts  o f AS S E / I AP M O / AN S I  6 0 6 0 ,  Profes‐
sional Qualifcations Standard for Medical Gas System
Designers

( 2 ) A p ar ty d e e m e d  te c h n i c al l y c o m p e te n t th r o u gh  o th e r
qualifcation(s)  d e e m e d  suffcient b y th e  h e a l th  c ar e  fa c i l ‐

i ty' s  g o ve r n i n g b o d y

5 . 1 . 3 . 3 . 2 . 2    L o c a ti o n s  fo r  c e n tr al  s u p p l y s ys te m s  o th e r  th a n
c r yo g e n i c  fuid  c e n tr a l  s u p p l y s ys te m s  a n d  m o to r-d r i ve n  e q u i p ‐

m e n t a n d  l o c ati o n s  fo r  th e  s to r a ge  o f p o s i ti ve -p r e s s u r e  ga s e s
s h a l l  m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e  l o c a ti o n  s h a l l  b e  c o n s tr u c te d  wi th  a c c e s s  to  m o ve
c yl i n d e r s ,  e q u i p m e n t,  an d  s o  fo r th  i n  an d  o u t o f th e
l o c a ti o n  o n  h an d  tr u c ks  c o m p l yi n g wi th  th e  r e q u i r e ‐

m e n ts  o f 1 1 . 4 . 3 . 1 . 1 .
( 2 ) T h e  l o c ati o n  s h al l  b e  p r o vi d e d  wi th  l o c ka b l e  d o o r s  o r

g ate s  o r  o th e r wi s e  a b l e  to  b e  s e c u r e d .
( 3 ) I f o u td o o r s ,  th e  l o c a ti o n  s h al l  b e  we l l  d r ai n e d  a n d  p r o vi ‐

d e d  wi th  a n  e n c l o s u r e  ( e . g. ,  wal l  o r  fe n c i n g)  c o n s tr u c te d
o f n o n c o m b u s ti b l e  m ate r i a l s .
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( 4 ) I f o u td o o r s ,  c yl i n d e r s  a n d  c o n tai n e r s  s h a l l  b e  p r o te c te d
fr o m  p r o l o n ge d  c o n tac t wi th  s o i l .

( 5 ) I f i n d o o r s ,  th e  l o c ati o n  s h al l  h ave  i n te r i o r  fnishes  o f
n o n c o m b u s ti b l e  o r  l i m i te d - c o m b u s ti b l e  m ate r i a l s .

( 6 ) * I f i n d o o r s ,  r o o m s  c o n ta i n i n g o x yg e n ,  n i tr o u s  o x i d e ,  o r
o th e r  o x i d i z e r s  s h al l  b e  s e p ar a te d  fr o m  th e  r e s t o f th e

b u i l d i n g  b y wal l s  a n d  foors  h avi n g  a 1 -h o u r  fre  r e s i s t‐
a n c e  r ati n g  wi th  d o o r s  a n d  o th e r  o p e n i n g  p r o te c ti ve s

h avi n g  a  3 ∕4 - h o u r  fre  p r o te c ti o n  r ati n g .
( 7 ) * T h e  l o c ati o n  s h a l l  c o m p l y wi th  NFPA 70 fo r  o r d i n ar y

l o c a ti o n s .
( 8 ) * Fuel-fred  e q u i p m e n t s h al l  n o t b e  l o c ate d  i n  th e  r o o m .
( 9 ) I f th e  l o c ati o n  r e q u i r e s  h e at,  th e  m ax i m u m  al l o wab l e

te m p e r a tu re  o f th e  i n -r o o m  h e ati n g  e l e m e n t s h a l l  b e
1 3 0 ° C  ( 2 6 6 ° F ) .

( 1 0 ) T h e  l o c ati o n  s h a l l  b e  p ro vi d e d  wi th  r a c ks ,  c h ai n s ,  o r
o th e r  fas te n i n g s  to  s e c u r e  al l  c yl i n d e r s  fr o m  fa l l i n g ,
wh e th e r  c o n n e c te d ,  u n c o n n e c te d ,  fu l l ,  o r  e m p ty.

( 1 1 ) * T h e  l o c a ti o n  s h a l l  b e  s u p p l i e d  wi th  e l e c tr i c a l  p o we r
c o m p l i an t wi th  th e  r e q u i r e m e n ts  fo r  e s s e n ti a l  e l e c tr i c al
s ys te m s  as  d e s c r i b e d  i n  C h ap te r   6 .

( 1 2 ) T h e  l o c ati o n  s h al l  h ave  r ac ks ,  s h e l ve s ,  a n d  s u p p o r ts ,
wh e r e  p r o vi d e d ,  c o n s tr u c te d  o f n o n c o m b u s ti b l e  m ate r i ‐
a l s  o r  l i m i te d - c o m b u s ti b l e  m ate r i a l s .

( 1 3 ) T h e  l o c ati o n  s h al l  p r o te c t e l e c tr i c al  d e vi c e s  fr o m  p h ys i ‐
c a l  d a m a ge .

( 1 4 ) * T h e  l o c ati o n  s h a l l  al l o w ac c e s s  b y d e l i ve r y ve h i c l e s  an d
m a n ag e m e n t o f c yl i n d e r s .

( 1 5 ) T h e  l o c a ti o n  s h a l l  b e  d e s i g n e d  to  m e e t th e  o p e r ati o n al
r e q u i r e m e n ts  o f 5 . 1 . 3 . 2  r e ga r d i n g r o o m  te m p e r atu r e .

N 5 . 1 . 3 . 3 . 2 . 3    L o c a ti o n s  fo r  m o to r-d r i ve n  c e n tr al  s u p p l y s ys te m s
s h a l l  m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  b e  c o n s tr u c te d  wi th  a c c e s s  to  m o ve  e q u i p m e n t
an d  s o  fo r th  i n  an d  o u t o f th e  l o c a ti o n  a s  n e c e s s ar y.

( 2 ) T h e y s h al l  b e  p r o vi d e d  wi th  l o c kab l e  d o o r s  o r  g ate s  o r
o th e r wi s e  ab l e  to  b e  s e c u r e d .

( 3 ) T h e y s h al l  c o m p l y wi th  NFPA  70 fo r  o r d i n ar y l o c ati o n s .
( 4 ) T h e  m a x i m u m  al l o wab l e  te m p e r a tu r e  o f th e  r o o m  s h a l l

b e  i n  a c c o rd a n c e  wi th  th e  m an u fa c tu r e r ' s  r e c o m m e n d a‐
ti o n s .

( 5 ) T h e y s h al l  b e  s u p p l i e d  wi th  e l e c tr i c al  p o we r  c o m p l i a n t
wi th  th e  r e q u i r e m e n ts  fo r  e s s e n ti a l  e l e c tr i c a l  s ys te m s  a s
d e s c r i b e d  i n  C h ap te r   6 .

5 . 1 . 3 . 3 . 2 . 4    D e s i gn  a n d  c o n s tr u c ti o n  o f l o c ati o n s  fo r  c r yo ge n i c
fuid  c e n tr al  s u p p l y s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 1 0 .

N 5 . 1 . 3 . 3 . 2 . 5 *    T h e  to tal  q u a n ti ty o f m e d i c a l  g as e s  c o n n e c te d  to
o r  i n  s to r ag e  fo r  c e n tr al  s u p p l y s ys te m s  s h a l l  c o m p l y wi th  Tab l e
5 . 1 . 3 . 3 . 2 . 5  fo r  e a c h  e n c l o s u r e  o r  r o o m .

N 5 . 1 . 3 . 3 . 2 . 6    S to r age  o f p o r tab l e  p ati e n t c a r e  ga s  e q u i p m e n t
s h a l l  c o m p l y wi th  C h a p te r   1 1 .

N 5 . 1 . 3 . 3 . 2 . 7 *    T h e  l i m i ts  fo r  th e  m ax i m u m  a l l o wa b l e  q u a n ti ti e s
l i s te d  i n  Ta b l e  5 . 1 . 3 . 3 . 2 . 5  s h a l l  b e  p e r m i tte d  to  b e  e x c e e d e d

wh e r e  d o c u m e n te d  b y a n  ap p r o ve d  r i s k a s s e s s m e n t b y th e
h e al th  c ar e  fa c i l i ty' s  g o ve r n i n g b o d y.

5 . 1 . 3 . 3 . 3  Ve n ti l ati o n .

5 . 1 . 3 . 3 . 3 . 1  Ve n ti l ati o n  fo r I n d o o r L o c ati o n s .    C e n tr a l  s u p p l y
s ys te m  l o c ati o n s ,  m e d i c al  ga s  s to r a ge  r o o m s ,  an d  transflling
r o o m  ve n ti l ati o n  s h al l  c o m p l y wi th  9 . 3 . 6 .

5 . 1 . 3 . 3 . 3 . 2  Ve n ti n g o f Re l i e f Val ve s .    I n d o o r  s u p p l y s ys te m s
s h a l l  h a ve  a l l  r e l i e f val ve s  ve n te d  p e r  5 . 1 . 3 . 5 . 6 . 1 ( 4 )  th r o u g h

5 . 1 . 3 . 5 . 6 . 1 ( 9 ) .

5 . 1 . 3 . 3 . 3 . 3  Ve n ti l ati o n  fo r M o to r- D ri ve n  E q u i p m e n t.    T h e
fo l l o wi n g  s o u r c e  l o c a ti o n s  s h al l  b e  ve n ti l ate d  to  p r e ve n t ac c u ‐

m u l a ti o n  o f h e a t:

( 1 ) M e d i c al  a i r  c e n tr a l  s u p p l y s ys te m s  s o u r c e s  (see 5. 1 . 3. 6)
( 2 ) M e d i c al –s u r gi c a l  vac u u m  c e n tr a l  s u p p l y s ys te m s  s o u r c e s

(see 5. 1 . 3. 7)
( 3 ) Was te  an e s th e ti c  g as  d i s p o s al  ( WAG D )  c e n tr al  s u p p l y

s ys te m s  s o u r c e s  (see 5. 1 . 3. 8. 1 )
( 4 ) I n s tr u m e n t a i r  c e n tr a l  s u p p l y s ys te m s  s o u r c e s  (see

5. 1 . 1 3. 3. 7)

5 . 1 . 3 . 3 . 3 . 4  Ve n ti l ati o n  fo r O u td o o r L o c ati o n s .

( 1 ) O u td o o r  l o c a ti o n s  s u r r o u n d e d  b y i m p e r m e ab l e  wal l s ,
e x c e p t fre  b ar r i e r  wa l l s ,  s h a l l  h ave  p r o te c te d  ve n ti l a ti o n
o p e n i n g s  l o c a te d  a t th e  b a s e  o f e ac h  wa l l  to  a l l o w fr e e

c i r c u l a ti o n  o f a i r  wi th i n  th e  e n c l o s u r e .
( 2 ) Wal l s  th a t a r e  s h a r e d  wi th  o th e r  e n c l o s u r e s  o r  wi th  b u i l d ‐

i n gs  s h al l  b e  p e r m i tte d  to  n o t h ave  o p e n i n g s .
( 3 ) T h e  fre  b a r r i e r  wa l l  s h a l l  n o t h ave  o p e n i n gs  o r  p e n e tr a‐

ti o n s ,  e x c e p t c o n d u i t o r  p i p i n g  s h al l  b e  p e r m i tte d ,  p r o vi ‐
d e d  th at th e  p e n e tr a ti o n  i s  p r o te c te d  wi th  a frestop

s ys te m  i n  ac c o r d a n c e  wi th  th e  b u i l d i n g  c o d e .

5 . 1 . 3 . 3 . 4  S to rage .

5 . 1 . 3 . 3 . 4 . 1    F u l l  o r  e m p ty m e d i c al  g as  c yl i n d e r s ,  wh e n  n o t
c o n n e c te d ,  s h al l  b e  s to r e d  i n  l o c ati o n s  c o m p l yi n g  wi th  5 . 1 . 3 . 3 . 2

th r o u g h  5 . 1 . 3 . 3 . 3  a n d  s h al l  b e  p e r m i tte d  to  b e  i n  th e  s a m e
r o o m s  o r  e n c l o s u r e s  a s  th e i r  r e s p e c ti ve  c e n tr a l  s u p p l y s ys te m s .
Ap p r o ve d  e x i s ti n g i n s ta l l ati o n s  s h a l l  b e  p e r m i tte d  to  b e  c o n ti n ‐

u e d  i n  s e r vi c e .

5 . 1 . 3 . 3 . 4 . 2 *    C yl i n d e r s ,  wh e th e r  fu l l  o r  e m p ty,  s h a l l  n o t b e
s to r e d  i n  e n c l o s u r e s  c o n tai n i n g m o to r-d r i ve n  m a c h i n e r y,  wi th

N Tab l e   5 . 1 . 3 . 3 . 2 . 5  S to rage  Q u an ti ti e s  fo r M e d i c al  G as  an d
C r yo ge n i c  Fl ui d  C e n tral  S u p p l y S ys te m s  i n  H e al th  C are
Fac i l i ti e s

 
M axi m u m  Al l o wab l e  Q uan ti ty,  C o n n e c te d  an d

i n  S to rage

G as

O utd o o r

E n c l o s u re s a

I n d o o r

N o n s p ri n k l e re d b

I n d o o r

S p ri n kl e re d c

O x yg e n  a n d  
n i tr o u s  
o x i d e d

N o  l i m i t 2 8 3   m 3  
( 1 0 , 0 0 0   ft3 )

5 6 6   m 3  
( 2 0 , 0 0 0   ft3 )

C a r b o n  
d i o x i d e ,  
h e l i u m ,  
m e d i c a l  a i r,  
a n d  n i tr o g e n

N o  l i m i t

aO u td o o r  e n c l o s u r e  c o n s tr u c te d  a n d  ve n ti l a te d  i n  a c c o r d an c e  wi th  th i s
c o d e  a n d  N F PA  5 5 .

b I n d o o r  s tr u c tu r e  c o n s tr u c te d  i n  a c c o r d an c e  wi th  5 . 1 . 3 . 3 . 2  an d
ve n ti l ate d  i n  a c c o r d a n c e  wi th  9 . 3 . 6 .

c I n d o o r  s tr u c tu r e  c o n s tr u c te d  i n  a c c o r d a n c e  wi th  5 . 1 . 3 . 3 . 2 ,  ve n ti l a te d
i n  a c c o r d a n c e  wi th  9 . 3 . 6 ,  a n d  p r o vi d e d  wi th  a n  a p p r o ve d ,  au to m ati c
s p r i n kl e r  s ys te m  i n  a c c o r d a n c e  wi th  N F PA  1 3 .

d S u m  o f a l l  o x i d i z i n g  g as e s  wi th i n  a  r o o m .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

th e  e x c e p ti o n  o f c yl i n d e r s  i n te n d e d  fo r  i n s tr u m e n t ai r  r e s e r ve
h e ad e r s  c o m p l yi n g wi th  5 . 1 . 1 3 . 3 . 7 . 6 ,  wh i c h  s h a l l  b e  p e r m i tte d
to  b e  p l a c e d  i n  th e  s am e  l o c ati o n  c o n ta i n i n g an  i n s tr u m e n t ai r
c o m p r e s s o r  wh e n  i t i s  th e  o n l y m o to r-d r i ve n  m a c h i n e r y l o c a te d
wi th i n  th e  r o o m .  O n l y c yl i n d e r s  i n te n d e d  fo r  i n s tr u m e n t ai r
re s e r ve  h e ad e r s  c o m p l yi n g wi th  5 . 1 . 1 3 . 3 . 7 . 6  s h al l  b e  p e r m i tte d
to  b e  s to r e d  i n  e n c l o s u r e s  c o n tai n i n g  i n s tr u m e n t ai r  c o m p r e s ‐
s o r s .

5 . 1 . 3 . 4  C o n tro l  E q u i p m e n t.    F o r  c o n tr o l  e q u i p m e n t,  as  s p e c i ‐
fed  i n  5 . 1 . 3 . 5 . 5 ,  5 . 1 . 3 . 5 . 6 ,  an d  5 . 1 . 3 . 5 . 7 ,  th a t i s  p h ys i c al l y
re m o te  fr o m  th e  s u p p l y s ys te m ,  th e  c o n tr o l  e q u i p m e n t s h al l  b e
i n s ta l l e d  wi th i n  a  s e c u r e  e n c l o s u r e  to  p r e ve n t u n au th o r i z e d
ac c e s s  i n  a c c o r d a n c e  wi th  5 . 1 . 3 . 3 . 2 . 2 ( 2 ) .

5 . 1 . 3 . 4 . 1    T h e  e n c l o s u r e  s h a l l  p r o vi d e  e n o u gh  s p ac e  to
p e r fo r m  m ai n te n a n c e  a n d  r e p a i r.

5 . 1 . 3 . 4 . 2    T h e  l o c ati o n  o f th e  e n c l o s u r e  fo r  c o n tr o l  e q u i p m e n t
o th e r  th an  fo r  m e d i c a l  ai r  s h al l  n o t c o m m u n i c a te  wi th  c o m b u s ‐
ti b l e  o r  fammable  m ate r i a l s .

5 . 1 . 3 . 5 *  C e n tral  S u p p l y S ys te m s .    C e n tr al  s u p p l y s ys te m s  s h a l l
b e  p e r m i tte d  to  c o n s i s t o f th e  fo l l o wi n g :

( 1 ) C yl i n d e r  m an i fo l d s  fo r  ga s  c yl i n d e r s  i n  a c c o r d a n c e  wi th
5 . 1 . 3 . 5 . 1 0

( 2 ) M an i fo l d s  fo r  c r yo g e n i c  l i q u i d  c o n tai n e r s  i n  ac c o r d a n c e
wi th  5 . 1 . 3 . 5 . 1 1

( 3 ) C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  i n  a c c o r d an c e  wi th
5 . 1 . 3 . 1 0

( 4 ) M e d i c al  a i r  c o m p r e s s o r  s ys te m s  i n  a c c o r d a n c e  wi th  5 . 1 . 3 . 6
( 5 ) M e d i c al –s u r gi c a l  va c u u m  p r o d u c e r s  i n  a c c o r d an c e  wi th

5 . 1 . 3 . 7
( 6 ) WAGD  p r o d u c e r s  i n  ac c o r d a n c e  wi th  5 . 1 . 3 . 8
( 7 ) I n s tr u m e n t ai r  c o m p r e s s o r  s ys te m s  i n  ac c o r d an c e  wi th

5 . 1 . 1 3 . 3 . 7
( 8 ) P r o p o r ti o n i n g  s ys te m s  fo r  m e d i c a l  a i r  U S P  i n  ac c o r d a n c e

wi th  5 . 1 . 3 . 6 . 3 . 1 4
( 9 ) O x yg e n  c e n tr al  s u p p l y s ys te m s  u s i n g  c o n c e n tr ato r s  i n

ac c o r d an c e  wi th  5 . 1 . 3 . 9

5 . 1 . 3 . 5 . 1  G e n e ral .    C e n tr a l  s u p p l y s ys te m s  s h a l l  b e  o b ta i n e d
fr o m  a  s u p p l i e r  o r  m a n u fac tu r e r  fam i l i a r  wi th  th e i r  p r o p e r
c o n s tr u c ti o n  a n d  u s e  a n d  i n s tal l e d  i n  ac c o r d a n c e  wi th  th e
m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

Δ 5 . 1 . 3 . 5 . 2  P e r m i tte d  L o c ati o n s  fo r M e d i c al  G as e s .    C e n tr al
s u p p l y s ys te m s  fo r  o x yg e n ,  m e d i c a l  a i r,  n i tr o u s  o x i d e ,  c a r b o n
d i o x i d e ,  an d  al l  o th e r  p ati e n t m e d i c al  ga s e s  s h a l l  b e  p i p e d  o n l y
to  m e d i c a l  g as  o u tl e ts  c o m p l yi n g  wi th  5 . 1 . 5 ,  i n to  ar e as  wh e r e
th e  g as e s  wi l l  b e  u s e d  u n d e r  th e  d i r e c ti o n  o f l i c e n s e d  m e d i c al
p r o fe s s i o n a l s  fo r  p u r p o s e s  c o n gr u e n t wi th  th e  fo l l o wi n g :

( 1 ) D i r e c t r e s p i r ati o n  b y p ati e n ts
( 2 ) C l i n i c al  ap p l i c a ti o n  o f th e  g as  to  a p a ti e n t,  s u c h  as  th e  u s e

o f a n  insuffator  to  i n j e c t c ar b o n  d i o x i d e  i n to  p ati e n t
b o d y c a vi ti e s  d u r i n g l ap ar o s c o p i c  s u r ge r y an d  c a r b o n
d i o x i d e  u s e d  to  p u r g e  h e ar t-l u n g  m ac h i n e  b l o o d  fow

ways
( 3 ) M e d i c al  d e vi c e  a p p l i c ati o n s  d i r e c tl y r e l a te d  to  r e s p i r a ti o n
( 4 ) P o we r  fo r  m e d i c a l  d e vi c e s  u s e d  d i r e c tl y o n  p a ti e n ts
( 5 ) C al i b r ati o n  o f m e d i c al  d e vi c e s  i n te n d e d  fo r  5 . 1 . 3 . 5 . 2 ( 1 )

th r o u g h  5 . 1 . 3 . 5 . 2 ( 4 )
( 6 ) S i m u l a ti o n  c e n te r s  fo r  th e  e d u c ati o n ,  tr a i n i n g,  an d  as s e s s ‐

m e n t o f h e al th  c ar e  p r o fe s s i o n al s

5 . 1 . 3 . 5 . 3  M e d i c al  S u p p o r t G as e s .    C e n tr al  s u p p l y s ys te m s  fo r
m e d i c al  s u p p o r t g as e s  s h al l  n o t b e  p i p e d  to ,  o r  u s e d  fo r,  a n y

p u r p o s e  e x c e p t m e d i c al  s u p p o r t ap p l i c a ti o n .

5 . 1 . 3 . 5 . 4 *  M ate ri al s .    M ate r i a l s  u s e d  i n  c e n tr al  s u p p l y s ys te m s
s h a l l  m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) I n  th o s e  p o r ti o n s  o f s ys te m s  i n te n d e d  to  h an d l e  o x yge n  at
ga u g e  p r e s s u r e s  g r e ate r  th an  3 0 0 0  kP a  ( 4 3 5  p s i ) ,  i n te r ‐

c o n n e c ti n g h o s e  s h a l l  c o n tai n  n o  p o l ym e r i c  m ate r i al s .
( 2 ) I n  th o s e  p o r ti o n s  o f s ys te m s  i n te n d e d  to  h an d l e  o x yge n

o r  n i tr o u s  o x i d e  at g au g e  p r e s s u r e s  o f l e s s  th an  3 0 0 0  kP a
( 4 3 5  p s i ) ,  c o n s tr u c ti o n  s h al l  b e  c o m p ati b l e  wi th  o x yg e n
u n d e r  th e  te m p e r atu r e s  a n d  p r e s s u r e s  to  wh i c h  th e

c o m p o n e n ts  c an  b e  e x p o s e d  i n  th e  c o n ta i n m e n t an d  u s e
o f o x yge n ,  n i tr o u s  o x i d e ,  m i x tu r e s  o f th e s e  ga s e s ,  o r

m i x tu r e s  c o n ta i n i n g  m o r e  th an  2 3 . 5   p e r c e n t o x yge n .
( 3 ) I f p o te n ti a l l y e x p o s e d  to  c r yo ge n i c  te m p e r atu r e s ,  m ate r i ‐

al s  s h al l  b e  d e s i g n e d  fo r  l o w te m p e r atu r e  s e r vi c e .
( 4 ) I f i n te n d e d  fo r  o u td o o r  i n s ta l l ati o n ,  m a te r i al s  s h a l l  b e

i n s ta l l e d  i n  a c c o r d a n c e  wi th  th e  m an u fa c tu r e r ’ s  r e q u i r e ‐
m e n ts .

5 . 1 . 3 . 5 . 5  C o n tro l s  fo r L i n e  P re s s u re .

5 . 1 . 3 . 5 . 5 . 1 *    Al l  p o s i ti ve - p r e s s u r e  s u p p l y s ys te m s  s h a l l  b e  p r o vi ‐
d e d  wi th  m e an s  to  c o n tr o l  th e  fnal  l i n e  p r e s s u r e  a t th e  s o u r c e

wi th  al l  th e  fo l l o wi n g c h ar a c te r i s ti c s :

( 1 ) Ab l e  to  m a i n tai n  s ta b l e  p r e s s u r e s  wi th i n  th e  l i m i ts  o f
Tab l e  5 . 1 . 1 1

( 2 ) E ac h  c o n tr o l  m e c h an i s m  a b l e  to  fow 1 0 0  p e r c e n t o f th e
p e ak c a l c u l ate d  d e m a n d

( 3 ) Re d u n d a n t,  s u c h  th a t e ac h  c o m p o n e n t o f th e  c o n tr o l
m e c h a n i s m  c an  b e  i s o l a te d  fo r  s e r vi c e  o r  r e p l ac e m e n t
wh i l e  m a i n tai n i n g n o r m al  o p e r ati o n

( 4 ) P r o te c te d  ag ai n s t o ve r p r e s s u r e  (see 5. 1 . 3. 5. 6)
( 5 ) B e  c o n s tr u c te d  o f m a te r i al s  d e e m e d  s u i tab l e  b y th e

m a n u fac tu r e r

5 . 1 . 3 . 5 . 5 . 2    T h e  l i n e  p r e s s u r e  r e g u l ato r s  r e q u i r e d  u n d e r
5 . 1 . 3 . 5 . 5 . 1 ,  wh e r e  u s e d  fo r  c r yo ge n i c  fuid  c e n tr al  s u p p l y
s ys te m s ,  s h a l l  b e  o f a  b a l an c e d  d e s i g n .

5 . 1 . 3 . 5 . 6  Re l i e f Val ve s .

Δ 5 . 1 . 3 . 5 . 6 . 1    Al l  p r e s s u r e  r e l i e f va l ve s  s h al l  m e e t th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  o f b r a s s ,  b r o n z e ,  o r  s tai n l e s s  s te e l  c o n s tr u c ‐
ti o n .

( 2 ) T h e y s h al l  b e  d e s i gn e d  fo r  th e  specifc  g as  s e r vi c e .
( 3 ) T h e y s h a l l  h ave  a  r e l i e f p r e s s u r e  s e tti n g  n o t h i gh e r  th a n

th e  m ax i m u m  a l l o wa b l e  wo r ki n g  p r e s s u r e  ( M AWP )  o f th e
c o m p o n e n t wi th  th e  l o we s t wo r ki n g p r e s s u r e  r a ti n g i n  th e

p o r ti o n  o f th e  s ys te m  b e i n g p r o te c te d .
( 4 ) T h e y s h al l  b e  ve n te d  to  th e  o u ts i d e  o f th e  b u i l d i n g ,

e x c e p t th at r e l i e f va l ve s  fo r  c o m p r e s s e d  a i r  s ys te m s  h avi n g
l e s s  th an  8 4 , 9 5 0  L  ( 3 0 0 0  ft3 )  at S T P  s h al l  b e  p e r m i tte d  to

b e  d i ffu s e d  l o c al l y b y m e a n s  th at wi l l  n o t r e s tr i c t th e  fow.
( 5 ) T h e y s h al l  h ave  a ve n t d i s c h a r ge  l i n e  th a t i s  n o t s m a l l e r

th a n  th e  s i z e  o f th e  r e l i e f val ve  o u tl e t o r  2 0  m m  ( N P S  3 ∕4 ) ,
wh i c h e ve r  i s  l ar g e r.

( 6 ) Wh e r e  two  o r  m o r e  r e l i e f val ve s  d i s c h ar g e  i n to  a c o m m o n
ve n t l i n e ,  th e  i n te r n a l  c r o s s -s e c ti o n al  a r e a o f th e  c o m m o n
l i n e  s h al l  b e  n o t l e s s  th an  th e  ag gr e g ate  c r o s s -s e c ti o n al

ar e a o f a l l  r e l i e f va l ve  ve n t d i s c h ar g e  l i n e s  s e r ve d .
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( 7 ) T h e y s h a l l  d i s c h a r ge  to  o p e n  ai r  s u c h  th a t e s c a p i n g ga s
d o e s  n o t i m p i n ge  o n  p e r s o n n e l ,  e q u i p m e n t,  o r  a d j ac e n t

s tr u c tu r e s  o r  e n te r  i n to  e n c l o s e d  s p ac e s .
( 8 ) T h e y s h al l  h ave  th e  d i s c h a r ge  te r m i n al  tu r n e d  d o wn  an d

s c r e e n e d  to  p r e ve n t th e  e n tr y o f r a i n ,  s n o w,  o r  ve r m i n .
( 9 ) T h e y s h a l l  b e  d e s i g n e d  i n  ac c o r d a n c e  wi th  AS M E  B 3 1 . 3 ,

Process Piping.

5 . 1 . 3 . 5 . 6 . 2    P r e s s u r e  r e l i e f val ve s  fo r  c r yo g e n i c  fuid  c e n tr al
s u p p l y s ys te m s  s h a l l  b e  i n  ac c o r d a n c e  wi th  5 . 1 . 3 . 1 0 . 1 0 .

5 . 1 . 3 . 5 . 6 . 3    Wh e n  ve n te d  to  o u td o o r s ,  m a te r i al s  a n d  c o n s tr u c ‐
ti o n  fo r  r e l i e f val ve  d i s c h a r ge  l i n e s  s h al l  b e  th e  s am e  a s

r e q u i r e d  fo r  p o s i ti ve -p r e s s u r e  g as  d i s tr i b u ti o n .  (See 5. 1 . 1 0. 1 . )

5 . 1 . 3 . 5 . 6 . 4    C e n tr al  s u p p l y s ys te m s  fo r  p o s i ti ve -p r e s s u r e  ga s e s
s h a l l  i n c l u d e  o n e  o r  m o r e  r e l i e f val ve s ,  al l  m e e ti n g  th e  fo l l o w‐

i n g r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  l o c ate d  b e twe e n  e a c h  fnal  l i n e  r e g u l ato r
an d  th e  s o u r c e  val ve .

( 2 ) T h e y s h al l  h ave  a  r e l i e f s e tti n g  th a t i s  5 0  p e r c e n t ab o ve
th e  n o r m al  s ys te m  o p e r a ti n g p r e s s u r e ,  as  i n d i c a te d  i n

Tab l e  5 . 1 . 1 1 .

5 . 1 . 3 . 5 . 6 . 5    Wh e n  ve n te d  o u ts i d e ,  r e l i e f val ve  ve n t l i n e s  s h al l  b e
l ab e l e d  i n  ac c o r d an c e  wi th  5 . 1 . 1 1 . 1  i n  an y m an n e r  th a t wi l l

d i s ti n g u i s h  th e m  fr o m  th e  m e d i c a l  ga s  p i p e l i n e .

5 . 1 . 3 . 5 . 7  M ul ti p l e  P re s s u re s .    Wh e r e  a  s i n gl e  c e n tr al  s u p p l y
s ys te m  s u p p l i e s  s e p ar ate  p i p e d  d i s tr i b u ti o n  n e two r ks  o p e r ati n g
at d i ffe r e n t p r e s s u r e s ,  e a c h  p i p e d  d i s tr i b u ti o n  n e two r k s h a l l

c o m p l y wi th  5 . 1 . 3 . 5 . 5  fo r  p r e s s u r e  c o n tr o l s ,  5 . 1 . 3 . 5 . 6  fo r  r e l i e f
va l ve s ,  5 . 1 . 4 . 2  fo r  th e  s o u r c e  val ve ,  an d  5 . 1 . 9 . 2 . 4 ( 7 )  fo r  th e
m a s te r  al ar m .

5 . 1 . 3 . 5 . 8  L o c al  S i gn al s .

5 . 1 . 3 . 5 . 8 . 1    T h e  fo l l o wi n g  c e n tr a l  s u p p l y s ys te m s  s h al l  h ave
l o c al  s i g n al s  l o c a te d  at th e  s o u r c e  e q u i p m e n t:

( 1 ) M an i fo l d s  fo r  g as  c yl i n d e r s  wi th o u t r e s e r ve  s u p p l y (see
5. 1 . 3. 5. 1 0)

( 2 ) M an i fo l d s  fo r  ga s  c yl i n d e r s  wi th  r e s e r ve  s u p p l y
( 3 ) M an i fo l d s  fo r  c r yo ge n i c  l i q u i d  c o n tai n e r s  (see 5. 1 . 3. 5. 1 1 )
( 4 ) C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  (see 5. 1 . 3. 1 0)
( 5 ) I n - b u i l d i n g  e m e r ge n c y r e s e r ve s  (see 5. 1 . 3. 5. 1 3)
( 6 ) I n s tr u m e n t a i r  h e ad e r s  (see 5. 1 . 1 3. 3. 7. 6)

5 . 1 . 3 . 5 . 8 . 2    T h e  l o c a l  s i gn a l s  s h al l  m e e t th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) P r o vi s i o n  o f vi s u al  i n d i c ati o n  o n l y
( 2 ) L a b e l i n g  fo r  th e  s e r vi c e  an d  c o n d i ti o n  b e i n g m o n i to r e d
( 3 ) I f i n te n d e d  fo r  o u td o o r  i n s tal l ati o n ,  b e  i n s tal l e d  p e r

m a n u fac tu r e r ’ s  r e q u i r e m e n ts

5 . 1 . 3 . 5 . 9 *  H e ad e rs .    I n  c e n tr al  s u p p l y s ys te m s  u s i n g  c yl i n d e r s
c o n tai n i n g  e i th e r  ga s  o r  l i q u i d ,  e a c h  h e a d e r  s h a l l  i n c l u d e  th e
fo l l o wi n g :

( 1 ) * C yl i n d e r  c o n n e c ti o n s  i n  th e  n u m b e r  r e q u i r e d  fo r  th e
h e a d e r ’ s  ap p l i c a ti o n

( 2 ) C yl i n d e r  l e a d  fo r  e ac h  c yl i n d e r  c o n s tr u c te d  o f m a te r i al s
c o m p l yi n g wi th  5 . 1 . 3 . 5 . 4  an d  p r o vi d e d  wi th  e n d  fttings

p e r m an e n tl y a ttac h e d  to  th e  c yl i n d e r  l e ad  c o m p l yi n g
wi th  th e  m a n d a to r y r e q u i r e m e n ts  o f C GA V-1 ,  Standard
for Compressed Gas Cylinder Valve Outlet and Inlet Connec‐

tions ( AN S I  B 5 7 . 1 )
( 3 ) F i l te r  o f a m ate r i al  c o m p l yi n g  wi th  5 . 1 . 3 . 5 . 4  to  p r e ve n t

th e  i n tr u s i o n  o f d e b r i s  i n to  th e  m a n i fo l d  c o n tr o l s

( 4 ) H e ad e r  s h u to ff val ve  d o wn s tr e a m  o f th e  n e a r e s t c yl i n d e r
c o n n e c ti o n ,  b u t u p s tr e a m  o f th e  p o i n t at wh i c h  th e
h e ad e r  c o n n e c ts  to  th e  c e n tr al  s u p p l y s ys te m

( 5 ) P r e s s u r e  i n d i c ato r  i n d i c ati n g  th e  p r e s s u r e  o f h e ad e r
c o n te n ts

( 6 ) C h e c k val ve  to  p r e ve n t backfow i n to  th e  h e ad e r  a n d  to
a l l o w s e r vi c e  to  th e  h e ad e r

( 7 ) I f i n te n d e d  fo r  g as  c yl i n d e r  s e r vi c e ,  a  c h e c k val ve  at e a c h
c o n n e c ti o n  fo r  th e  c yl i n d e r  l e ad  i n  5 . 1 . 3 . 5 . 9 ( 2 )  to
p r e ve n t l o s s  o f ga s  i n  th e  e ve n t o f d a m ag e  to  th e  c yl i n d e r
l e ad  o r  o p e r a ti o n  o f an  i n d i vi d u al  c yl i n d e r  r e l i e f val ve

( 8 ) I f i n te n d e d  fo r  ga s  c yl i n d e r  s e r vi c e ,  a p r e s s u r e  r e g u l ato r
to  r e d u c e  th e  c yl i n d e r  p r e s s u r e  to  a n  i n te r m e d i ate  p r e s ‐
s u r e  to  al l o w th e  p r o p e r  o p e r a ti o n  o f th e  p r i m ar y an d

s e c o n d a r y h e ad e r s
( 9 ) I f i n te n d e d  fo r  s e r vi c e  wi th  c r yo g e n i c  l i q u i d  c o n ta i n e r s ,

a p r e s s u r e  r e l i e f val ve
( 1 0 ) Ve n t val ve s ,  i f ftted  o n  a h e ad e r,  ve n te d  o u ts i d e  o f th e

b u i l d i n g  p e r  5 . 1 . 3 . 5 . 6 . 1 ( 5 )  th r o u g h  5 . 1 . 3 . 5 . 6 . 1 ( 9 )  an d
5 . 1 . 3 . 5 . 6 . 3

5 . 1 . 3 . 5 . 1 0 *  M an i fo l d s  fo r G as  C yl i n d e rs .

5 . 1 . 3 . 5 . 1 0 . 1    T h e  m a n i fo l d s  i n  th i s  c ate go r y s h a l l  b e  l o c ate d  i n
a c c o r d an c e  wi th  5 . 1 . 3 . 3 . 1  an d  s h al l  m e e t th e  fo l l o wi n g :

( 1 ) I f l o c ate d  o u td o o r s ,  th e y s h al l  b e  i n s tal l e d  i n  an  e n c l o s u r e
u s e d  o n l y fo r  th i s  p u r p o s e  an d  s i te d  to  c o m p l y wi th  m i n i ‐

m u m  d i s tan c e  r e q u i r e m e n ts  i n  Tab l e  5 . 1 . 3 . 5 . 1 1 . 1 .
( 2 ) I f l o c ate d  i n d o o r s ,  th e y s h al l  b e  i n s ta l l e d  wi th i n  a r o o m

u s e d  o n l y fo r  e n c l o s u r e  o f s u c h  m an i fo l d s .

5 . 1 . 3 . 5 . 1 0 . 2    T h e  m an i fo l d  l o c ati o n s  fo r  th i s  c a te g o r y s h al l  b e
c o n s tr u c te d  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 3 . 2 .

5 . 1 . 3 . 5 . 1 0 . 3    T h e  m an i fo l d s  i n  th i s  c a te g o r y s h a l l  h ave  th e i r
p r i m a r y an d  s e c o n d ar y h e a d e r s  l o c ate d  i n  th e  s a m e  e n c l o s u r e .

5 . 1 . 3 . 5 . 1 0 . 4    T h e  m an i fo l d s  i n  th i s  c ate go r y s h al l  c o n s i s t o f th e
fo l l o wi n g :

( 1 ) Two  e q u a l  h e a d e r s  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 5 . 9 ,  e ac h  wi th
a suffcient n u m b e r  o f g as  c yl i n d e r  c o n n e c ti o n s  fo r  o n e
ave r ag e  d a y’ s  s u p p l y,  b u t n o t fe we r  th a n  two  c o n n e c ti o n s ,

a n d  wi th  th e  h e a d e r s  c o n n e c te d  to  th e  fnal  l i n e  p r e s s u r e
r e g u l ato r  a s s e m b l y i n  s u c h  a m an n e r  th a t e i th e r  h e ad e r
c a n  s u p p l y th e  s ys te m

( 2 ) Ve n t val ve s ,  i f ftted  o n  a h e ad e r,  ve n te d  o u ts i d e  o f th e
b u i l d i n g  p e r  5 . 1 . 3 . 5 . 6 . 1 ( 5 )  th r o u g h  5 . 1 . 3 . 5 . 6 . 1 ( 9 )  an d
5 . 1 . 3 . 5 . 6 . 3

( 3 ) I n te r m e d i ate  r e l i e f va l ve ( s ) ,  p i p e d  to  th e  o u ts i d e  i n
a c c o r d an c e  wi th  5 . 1 . 3 . 5 . 6 . 1 ( 5 )  th r o u g h  5 . 1 . 3 . 5 . 6 . 1 ( 9 ) ,
th at p r o te c ts  th e  p i p i n g  b e twe e n  th e  h e a d e r  p r e s s u r e

r e gu l ato r  a n d  th e  l i n e  p r e s s u r e  r e g u l ato r  as s e m b l y,  an d
p r o te c ts  th e  l i n e  p r e s s u r e  r e g u l ato r s  fr o m  o ve r p r e s s u r e  i n

th e  e ve n t o f a h e a d e r  r e gu l a to r  fa i l u r e

5 . 1 . 3 . 5 . 1 0 . 5    T h e  m a n i fo l d s  i n  th i s  c a te go r y s h al l  i n c l u d e  an
a u to m a ti c  m e a n s  o f al te r n a ti n g th e  two  h e ad e r s  to  ac c o m p l i s h

th e  fo l l o wi n g i n  n o r m al  o p e r ati o n :

( 1 ) O n e  h e ad e r  i s  th e  p r i m ar y an d  th e  o th e r  i s  th e  s e c o n d a r y,
wi th  e i th e r  b e i n g c ap ab l e  o f e i th e r  r o l e .

( 2 ) Wh e n  th e  p r i m a r y h e a d e r  i s  s u p p l yi n g  th e  s ys te m ,  th e
s e c o n d a r y h e ad e r  i s  p r e ve n te d  fr o m  s u p p l yi n g  th e  s ys te m .

( 3 ) Wh e n  th e  p r i m ar y h e a d e r  i s  d e p l e te d ,  th e  s e c o n d ar y
h e a d e r  au to m ati c a l l y b e gi n s  to  s u p p l y th e  s ys te m .
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5 . 1 . 3 . 5 . 1 0 . 6    T h e  m a n i fo l d s  i n  th i s  c ate go r y s h a l l  h ave  a l o c al
s i gn a l  th at vi s i b l y i n d i c ate s  th e  o p e r ati n g  s ta tu s  o f th e  e q u i p ‐
m e n t an d  s h al l  ac ti va te  an  i n d i c ato r  a t al l  m as te r  al ar m  p an e l s
wh e n  o r  at a p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  s e c o n d ar y
h e ad e r  b e gi n s  to  s u p p l y th e  s ys te m ,  i n d i c a ti n g c h an g e o ve r  h a s
o c c u r r e d  o r  i s  a b o u t to  o c c u r.

5 . 1 . 3 . 5 . 1 0 . 7    I f m an i fo l d s  a r e  l o c ate d  o u t o f d o o r s ,  th e y s h al l  b e
i n s ta l l e d  p e r  th e  m a n u fac tu r e r ’ s  r e q u i r e m e n ts .

5 . 1 . 3 . 5 . 1 1 *  M an i fo l d s  fo r C r yo ge n i c  L i q u i d  C o n tai n e rs .

Δ 5 . 1 . 3 . 5 . 1 1 . 1    M a n i fo l d s  fo r  c r yo ge n i c  l i q u i d  c o n tai n e r s  s h a l l  b e
l o c ate d  i n  ac c o r d a n c e  wi th  5 . 1 . 3 . 3 . 1  a n d  th e  fo l l o wi n g:

( 1 ) I f l o c ate d  o u td o o r s ,  th e y s h al l  b e  i n s tal l e d  i n  an  e n c l o s u r e
u s e d  o n l y fo r  th e  e n c l o s u r e  o f s u c h  c o n ta i n e r s  a n d  s i te d
to  c o m p l y wi th  m i n i m u m  d i s tan c e  r e q u i r e m e n ts  i n  Tab l e

5 . 1 . 3 . 5 . 1 1 . 1 .
( 2 ) I f l o c ate d  i n d o o r s ,  th e y s h a l l  b e  i n s ta l l e d  wi th i n  a r o o m

u s e d  o n l y fo r  th e  e n c l o s u r e  o f s u c h  c o n ta i n e r s .

5 . 1 . 3 . 5 . 1 1 . 2    T h e  m an i fo l d s  i n  th i s  c a te g o r y s h a l l  h ave  th e i r
p r i m ar y a n d  s e c o n d ar y h e a d e r s  l o c ate d  i n  th e  s a m e  e n c l o s u r e .

5 . 1 . 3 . 5 . 1 1 . 3    T h e  r e s e r ve  h e a d e r  s h al l  b e  p e r m i tte d  to  b e  l o c a‐
te d  i n  th e  s a m e  e n c l o s u r e  a s  th e  p r i m ar y a n d  s e c o n d ar y h e a d ‐
e r s  o r  i n  an o th e r  e n c l o s u r e  c o m p l i an t wi th  5 . 1 . 3 . 5 . 1 1 . 1 .

5 . 1 . 3 . 5 . 1 1 . 4    T h e  m an i fo l d s  i n  th i s  c ate go r y s h al l  c o n s i s t o f th e
fo l l o wi n g :

( 1 ) Two  e q u a l  h e ad e r s  i n  a c c o r d an c e  wi th  5 . 1 . 3 . 5 . 9 ,  e a c h
h a vi n g suffcient i n te r n al  o r  e x te r n al  vap o r i z a ti o n

c a p a c i ty to  m e e t th e  r e q u i r e d  p e ak fow r ate  a n d  e a c h
h avi n g  suffcient n u m b e r  o f l i q u i d  c o n tai n e r  c o n n e c ti o n s
fo r  o n e  ave r ag e  d a y’ s  s u p p l y,  a n d  wi th  th e  h e ad e r s

c o n n e c te d  to  th e  fnal  l i n e  p r e s s u r e  r e gu l ato r  as s e m b l y i n
s u c h  a  m a n n e r  th at e i th e r  h e ad e r  c an  s u p p l y th e  s ys te m

( 2 ) Re s e r ve  h e a d e r  i n  ac c o r d a n c e  wi th  5 . 1 . 3 . 5 . 9  h a vi n g suff‐
cient n u m b e r  o f g as  c yl i n d e r  c o n n e c ti o n s  fo r  o n e  ave r ag e
d ay’ s  s u p p l y,  b u t n o t fe we r  th a n  th r e e  c o n n e c ti o n s ,  an d

c o n n e c te d  d o wn s tr e a m  o f th e  p r i m a r y/ s e c o n d a r y h e a d ‐
e r s  an d  u p s tr e am  o f th e  fnal  l i n e  p r e s s u r e  r e gu l a to r s

( 3 ) P r e s s u r e  r e l i e f i n s ta l l e d  d o wn s tr e a m  o f th e  c o n n e c ti o n  o f
th e  r e s e r ve  h e ad e r  an d  u p s tr e am  o f th e  fnal  l i n e  p r e s ‐

Δ Tab l e   5 . 1 . 3 . 5 . 1 1 . 1  M i n i m u m  S e p arati o n  D i s tan c e  B e twe e n
P o r tab l e  C r yo ge n i c  C o n tai n e rs  an d  E x p o s u re s

  M i n i m u m  D i s tan c e

E x p o s u re ft m

( 1 )  B u i l d i n g e x i ts 1 0 3 . 1
( 2 )  Wa l l  o p e n i n g s 1 0 . 3
( 3 )  Ai r  i n ta ke s 1 0 3 . 1
( 4 )  P r o p e r ty l i n e s 5 1 . 5
( 5 )  Ro o m  o r  ar e a  e x i ts 3 0 . 9
( 6 )  C o m b u s ti b l e  m a te r i al s ,  

( e . g. ,  p ap e r,  l e ave s ,  we e d s ,  
d r y g r as s ,  d e b r i s ) 1 5 4 . 5

( 7 )  I n c o m p ati b l e  h a z a r d o u s  
m a te r i al s 2 0 6 . 1

[ 5 5 : Ta b l e  8 . 6 . 3 ]

s u r e  r e gu l a ti n g a s s e m b l y an d  s e t a t 5 0  p e r c e n t a b o ve  th e
n o m i n al  i n l e t p r e s s u r e

( 4 ) I f p r o vi d e d  wi th  o n e  l i q u i d  c o n tai n e r  h e ad e r  ( p r i m ar y) ,
o n e  g as  c yl i n d e r  h e ad e r  ( s e c o n d a r y) ,  an d  a  r e s e r ve  ga s
c yl i n d e r  h e a d e r  ( a  h yb r i d  a r r an g e m e n t) ,  a  s e c o n d ar y ga s
c yl i n d e r  s u p p l y h a vi n g e q u al  c a p ac i ty to  m e e t th e
r e q u i r e d  p e ak fow r ate  o f th e  p r i m ar y h e ad e r,  a n d  a
r e s e r ve  g as  c yl i n d e r  h e ad e r  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 5 . 9
h a vi n g suffcient n u m b e r  o f ga s  c yl i n d e r  c o n n e c ti o n s  fo r
o n e  a ve r a ge  d a y' s  s u p p l y,  b u t n o t fe we r  th an  th r e e
c o n n e c ti o n s

5 . 1 . 3 . 5 . 1 1 . 5    T h e  m a n i fo l d s  i n  th i s  c ate go r y s h al l  i n c l u d e  a n
au to m ati c  m e a n s  o f c o n tr o l l i n g  th e  th r e e  h e ad e r s  to  ac c o m ‐

p l i s h  th e  fo l l o wi n g  d u r i n g n o r m al  o p e r ati o n :

( 1 ) I f p r o vi d e d  wi th  two  l i q u i d  c o n ta i n e r  h e ad e r s ,  o n e  c r yo ‐
ge n i c  l i q u i d  h e ad e r  s h a l l  b e  th e  p r i m a r y a n d  th e  o th e r
s h a l l  b e  th e  s e c o n d ar y,  wi th  e i th e r  b e i n g  c a p a b l e  o f e i th e r
r o l e .

( 2 ) I f p r o vi d e d  wi th  o n e  l i q u i d  c o n ta i n e r  h e ad e r  a n d  o n e  ga s
c yl i n d e r  h e a d e r  ( a h yb r i d  ar r an g e m e n t) ,  th e  l i q u i d
c o n tai n e r  h e ad e r  i s  th e  p r i m ar y an d  th e  ga s  c yl i n d e r
h e ad e r  i s  th e  s e c o n d a r y.

( 3 ) Wh e n  th e  p r i m a r y h e a d e r  i s  s u p p l yi n g  th e  s ys te m ,  th e
s e c o n d a r y h e ad e r  i s  p r e ve n te d  fr o m  s u p p l yi n g th e  s ys te m .

( 4 ) Wh e n  th e  p r i m ar y h e a d e r  i s  d e p l e te d ,  th e  s e c o n d ar y
h e ad e r  a u to m a ti c a l l y b e gi n s  to  s u p p l y th e  s ys te m .

5 . 1 . 3 . 5 . 1 1 . 6    T h e  m an i fo l d s  i n  th i s  c ate g o r y s h a l l  b e  e q u i p p e d
wi th  a m e a n s  to  c o n s e r ve  th e  g as  p r o d u c e d  b y e va p o r ati o n  o f
th e  c r yo ge n i c  l i q u i d  i n  th e  s e c o n d ar y h e ad e r  ( wh e n  s o  p r o vi ‐

d e d ) .  T h i s  m e c h an i s m  s h al l  d i s c h ar g e  th e  c o n s e r ve d  g as  i n to
th e  s ys te m  u p s tr e am  o f th e  fnal  l i n e  r e g u l ato r  a s s e m b l y.

5 . 1 . 3 . 5 . 1 1 . 7    T h e  m an i fo l d s  i n  th i s  c a te g o r y s h al l  i n c l u d e  a
m a n u a l  o r  a u to m a ti c  m e an s  to  p l ac e  e i th e r  h e ad e r  i n to  th e
r o l e  o f p r i m ar y h e ad e r  a n d  th e  o th e r  i n to  th e  r o l e  o f s e c o n d ar y

h e a d e r,  e x c e p t wh e r e  a  l i q u i d / ga s  h yb r i d  m a n i fo l d  i s
e m p l o ye d .

5 . 1 . 3 . 5 . 1 1 . 8    T h e  m an i fo l d s  i n  th i s  c a te g o r y s h al l  i n c l u d e  a
m e a n s  to  a u to m a ti c al l y ac ti va te  th e  r e s e r ve  h e ad e r  i f fo r  an y
r e as o n  th e  p r i m ar y an d  s e c o n d ar y h e a d e r s  c an n o t s u p p l y th e

s ys te m .

5 . 1 . 3 . 5 . 1 1 . 9    T h e  m an i fo l d s  i n  th i s  c ate g o r y s h al l  h ave  a  l o c al
s i gn a l  th at vi s i b l y i n d i c a te s  th e  o p e r ati n g  s ta tu s  o f th e  e q u i p ‐

m e n t an d  ac ti vate s  a n  i n d i c a to r  at a l l  m as te r  a l ar m s  u n d e r  th e
fo l l o wi n g  c o n d i ti o n s :

( 1 ) Wh e n  o r  at a  p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  s e c o n ‐
d ar y h e ad e r  b e g i n s  to  s u p p l y th e  s ys te m ,  i n d i c ati n g
c h a n ge o ve r

( 2 ) Wh e r e  a h yb r i d  ar r a n ge m e n t i s  e m p l o ye d ,  wh e n  o r  a t a
p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  s e c o n d ar y ( c yl i n d e r )
h e ad e r  c o n te n ts  fal l  to  o n e  ave r ag e  d ay’ s  s u p p l y,  i n d i c a t‐
i n g  s e c o n d a r y l o w

( 3 ) Wh e n  o r  a t a  p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  r e s e r ve
h e ad e r  b e g i n s  to  s u p p l y th e  s ys te m ,  i n d i c ati n g  r e s e r ve  i s
i n  u s e

( 4 ) Wh e n  o r  a t a p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  r e s e r ve
h e a d e r  c o n te n ts  fal l  to  o n e  ave r ag e  d ay’ s  s u p p l y,  i n d i c a t‐
i n g  r e s e r ve  l o w

5 . 1 . 3 . 5 . 1 2 *  E m e rge n c y O x yge n  S u p p l y C o n n e c ti o n  ( E O S C ) .
E m e r ge n c y o x yge n  s u p p l y c o n n e c ti o n s  ( E O S C s )  s h al l  b e

i n s ta l l e d  to  a l l o w c o n n e c ti o n  o f a te m p o r ar y a u x i l i ar y s o u r c e  o f
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s u p p l y fo r  e m e r g e n c y o r  m ai n te n a n c e  s i tu ati o n s  wh e r e  e i th e r
o f th e  fo l l o wi n g c o n d i ti o n s  e x i s t:

( 1 ) T h e  b u l k l i q u i d  s ys te m  o r  c r yo g e n i c  fuid  c e n tr al  s u p p l y
s ys te m  i s  o u ts i d e  o f a n d  r e m o te  fr o m  th e  b u i l d i n g  th a t
th e  o x yge n  s u p p l y s e r ve s ,  a n d  th e r e  i s  n o  c o n n e c te d  i n -

b u i l d i n g  o x yg e n  r e s e r ve  suffcient fo r  o n e  a ve r a ge  d ay’ s
s u p p l y.  (See 5. 1 . 3. 5. 1 3 for requirements for such reserves. )

( 2 ) M u l ti p l e  fr e e s tan d i n g  b u i l d i n gs  ar e  s e r ve d  fr o m  a s i n gl e
o x yg e n  s o u r c e  s u c h  th at d am a ge  to  th e  i n te r c o n n e c ti n g
o x yg e n  l i n e  c o u l d  r e s u l t i n  o n e  o r  m o r e  b u i l d i n g s  l o s i n g
o x yg e n  s u p p l y,  i n  wh i c h  c a s e  e ac h  b u i l d i n g  i s  r e q u i r e d  to

b e  p r o vi d e d  wi th  a s e p a r ate  e m e r g e n c y c o n n e c ti o n .

5 . 1 . 3 . 5 . 1 2 . 1    E O S C s  s h a l l  b e  l o c ate d  as  fo l l o ws :

( 1 ) L o c ate d  o n  th e  e x te r i o r  o f th e  b u i l d i n g  b e i n g s e r ve d  i n  a
l o c ati o n  ac c e s s i b l e  b y e m e r ge n c y s u p p l y ve h i c l e s  a t a l l

ti m e s  i n  al l  we a th e r  c o n d i ti o n s
( 2 ) C o n n e c te d  to  th e  m a i n  s u p p l y l i n e  i m m e d i ate l y d o wn ‐

s tr e am  o f th e  m a i n  s h u to ff val ve

5 . 1 . 3 . 5 . 1 2 . 2    E O S C s  s h a l l  c o n s i s t o f th e  fo l l o wi n g:

( 1 ) P h ys i c a l  p r o te c ti o n  to  p r e ve n t u n a u th o r i z e d  ta m p e r i n g
( 2 ) F e m a l e  D N  ( N P S )  i n l e t fo r  c o n n e c ti o n  o f th e  e m e r g e n c y

o x yge n  s o u r c e  th at i s  s i z e d  fo r  1 0 0  p e r c e n t o f th e  s ys te m
d e m an d  a t th e  e m e r g e n c y s o u r c e  ga s  p r e s s u r e

( 3 ) M an u al  s h u to ff val ve  to  i s o l a te  th e  E O S C  wh e n  n o t i n  u s e
( 4 ) Two  c h e c k va l ve s ,  o n e  d o wn s tr e a m  o f th e  E O S C  an d  o n e

d o wn s tr e a m  o f th e  m ai n  l i n e  s h u to ff val ve ,  wi th  b o th
u p s tr e am  fr o m  th e  te e  c o n n e c ti o n  fo r  th e  two  p i p e l i n e s

( 5 ) Re l i e f va l ve  s i z e d  to  p r o te c t th e  d o wn s tr e am  p i p i n g
s ys te m  an d  r e l ate d  e q u i p m e n t fr o m  e x p o s u r e  to  p r e s s u r e s
i n  e x c e s s  o f 5 0   p e r c e n t h i gh e r  th an  n o r m al  l i n e  p r e s s u r e

( 6 ) An y val ve s  n e c e s s a r y to  a l l o w c o n n e c ti o n  o f an  e m e r ge n c y
s u p p l y o f o x yg e n  an d  i s o l ati o n  o f th e  p i p i n g to  th e
n o r m a l  s o u r c e  o f s u p p l y

( 7 ) M i n i m u m  o f 1  m  ( 3  ft)  o f c l e a r an c e  ar o u n d  th e  E O S C  fo r
c o n n e c ti o n  o f te m p o r a r y au x i l i a r y s o u r c e

( 8 ) * F o u r  a l a r m  c o n n e c ti o n  p o i n ts  i n s tal l e d  to  b o th  m as te r
a l a r m  p a n e l s  to  al l o w th e  te m p o r ar y s u p p l y to  b e  m o n i ‐

to r e d  wh i l e  i n  u s e

5 . 1 . 3 . 5 . 1 3  I n - B u i l d i n g E m e rge n c y Re s e r ve s  ( I B E Rs ) .

5 . 1 . 3 . 5 . 1 3 . 1    I B E Rs  s h al l  n o t b e  u s e d  as  s u b s ti tu te s  fo r  th e  b u l k
ga s  r e s e r ve  s ys te m  th at i s  r e q u i r e d  i n  5 . 1 . 3 . 1 0 . 3 . 4 .

5 . 1 . 3 . 5 . 1 3 . 2    Wh e n  an  I B E R i s  p r o vi d e d  i n s i d e  th e  b u i l d i n g a s  a
s u b s ti tu te  fo r  th e  E O S C  o r  fo r  o th e r  p u r p o s e s ,  i t s h al l  b e  l o c a‐

te d  i n  a c c o r d an c e  wi th  5 . 1 . 3 . 3  a s  fo l l o ws :

( 1 ) I n  a r o o m  o r  e n c l o s u r e  c o n s tr u c te d  p e r  5 . 1 . 3 . 3 . 2
( 2 ) I n  a r o o m  o r  e n c l o s u r e  ve n ti l ate d  p e r  5 . 1 . 3 . 3 . 3

5 . 1 . 3 . 5 . 1 3 . 3    I B E Rs  s h al l  c o n s i s t o f e i th e r  o f th e  fo l l o wi n g:

( 1 ) G as  c yl i n d e r  h e a d e r  p e r  5 . 1 . 3 . 5 . 9  wi th  suffcient c yl i n d e r
c o n n e c ti o n s  to  p r o vi d e  fo r  at l e as t o n e  ave r ag e  d ay’ s
s u p p l y wi th  th e  ap p r o p r i ate  n u m b e r  o f c o n n e c ti o n s  b e i n g
d e te r m i n e d  afte r  c o n s i d e r ati o n  o f th e  d e l i ve r y s c h e d u l e ,

th e  p r o x i m i ty o f th e  fac i l i ty to  al te r n a te  s u p p l i e s ,  an d  th e
fac i l i ty’ s  e m e r ge n c y p l a n

( 2 ) M an i fo l d  fo r  ga s  c yl i n d e r s  c o m p l yi n g wi th  5 . 1 . 3 . 5 . 1 0

5 . 1 . 3 . 5 . 1 3 . 4    I B E Rs  s h al l  i n c l u d e  a c h e c k val ve  i n  th e  m a i n  l i n e
p l a c e d  o n  th e  d i s tr i b u ti o n  s ys te m  s i d e  o f th e  o r d i n ar y s o u r c e ’ s
m a i n  l i n e  va l ve  to  p r e ve n t fow o f g as  fr o m  th e  e m e r g e n c y

r e s e r ve  to  th e  o r d i n a r y s o u r c e .

5 . 1 . 3 . 5 . 1 3 . 5    I B E Rs  s h a l l  h ave  a  l o c al  s i g n al  th a t vi s i b l y i n d i ‐
c a te s  th e  o p e r a ti n g s tatu s  o f th e  e q u i p m e n t an d  an  a l ar m  a t a l l

m a s te r  a l a r m s  wh e n  o r  j u s t b e fo r e  th e  r e s e r ve  b e gi n s  to  s e r ve
th e  s ys te m .

N 5 . 1 . 3 . 5 . 1 4 *  Au x i l i ar y C o n n e c ti o n s .    Al l  m e d i c a l  g as  an d
vac u u m  s ys te m s  s h a l l  b e  p r o vi d e d  wi th  a p o i n t o f ac c e s s  fo r

c o n n e c ti o n  o f a  te m p o r ar y o r  s u p p l e m e n tal  s o u r c e  o f s u p p l y
c o m p l yi n g wi th  5 . 1 . 3 . 5 . 1 4 . 1  th r o u gh  5 . 1 . 3 . 5 . 1 4 . 5 .

N 5 . 1 . 3 . 5 . 1 4 . 1    T h e  au x i l i a r y c o n n e c ti o n  s h al l  b e  l o c ate d  i n  th e
m a i n  l i n e ,  o n  th e  p ati e n t s i d e  o f th e  s o u r c e  va l ve ,  a s  d e te r ‐
m i n e d  b y th e  r e s p o n s i b l e  fa c i l i ty au th o r i ty.

N 5 . 1 . 3 . 5 . 1 4 . 2    T h e  a u x i l i ar y c o n n e c ti o n  s h al l  b e  th e  s am e  s i z e  a s
th e  m ai n  l i n e  b u t n o t r e q u i r e d  to  b e  l ar g e r  th a n  D N 5 0  ( N P S

2   i n . ) .

N 5 . 1 . 3 . 5 . 1 4 . 3    T h e  a u x i l i ar y c o n n e c ti o n  s h al l  c o n s i s t o f a te e ,
va l ve ,  a n d  r e m o vab l e  p l u gg e d  o r  c a p p e d  c o n n e c ti o n  p o i n t.

N 5 . 1 . 3 . 5 . 1 4 . 4    T h e  val ve  a n d  c o n n e c ti o n  p o i n t s h al l  b e  l a b e l e d
i n  ac c o r d an c e  wi th  5 . 1 . 1 1 .

N 5 . 1 . 3 . 5 . 1 4 . 5    T h e  va l ve  s h al l  b e  s e c u r e d  i n  ac c o r d an c e  wi th
5 . 1 . 4 . 1 . 2 .

5 . 1 . 3 . 6 *  C ate go r y 1  M e d i c al  Ai r C e n tral  S u p p l y S ys te m s .

5 . 1 . 3 . 6 . 1 *  Q u al i ty o f M e d i c al  Ai r.    M e d i c al  a i r  s h a l l  b e
r e q u i r e d  to  h ave  th e  fo l l o wi n g  c h ar ac te r i s ti c s :

( 1 ) I t s h al l  b e  s u p p l i e d  fr o m  c yl i n d e r s ,  b u l k c o n ta i n e r s ,  o r
m e d i c al  a i r  c o m p r e s s o r  s o u r c e s ,  o r  i t s h a l l  b e  r e c o n s ti tu ‐

te d  fr o m  o x yg e n  U S P  an d  o i l -fr e e ,  d r y n i tr o ge n  N F.
( 2 ) I t s h a l l  m e e t th e  r e q u i r e m e n ts  o f m e d i c a l  ai r  U S P.
( 3 ) I t s h a l l  h a ve  n o  d e te c ta b l e  l i q u i d  h yd r o c ar b o n s .
( 4 ) I t s h a l l  h a ve  l e s s  th an  2 5  p p m  g as e o u s  h yd r o c a r b o n s .
( 5 ) I t s h al l  h ave  e q u a l  to  o r  l e s s  th an  1  m g / m 3  ( 6 . 8 5  ×  1 0 − 7

l b / yd 3 )  o f p e r m a n e n t p ar ti c u l ate s  s i z e d  1  m i c r o n  o r
l ar g e r  i n  th e  a i r  at n o r m a l  atm o s p h e r i c  p r e s s u r e .

5 . 1 . 3 . 6 . 2 *  U s e s  o f M e d i c al  Ai r.    M e d i c al  a i r  s o u r c e s  s h a l l  b e
c o n n e c te d  to  th e  m e d i c al  a i r  d i s tr i b u ti o n  s ys te m  o n l y a n d  s h a l l

b e  u s e d  o n l y fo r  ai r  i n  th e  ap p l i c ati o n  o f h u m an  r e s p i r ati o n ,   i n
th e  c a l i b r a ti o n  o f m e d i c al  d e vi c e s  fo r  r e s p i r a to r y ap p l i c a ti o n ,

an d  i n  s i m u l ati o n  c e n te r s  fo r  th e  e d u c ati o n ,  tr a i n i n g ,  an d
as s e s s m e n t o f h e a l th  c a r e  p r o fe s s i o n al s  i n  ac c o r d an c e  wi th

5 . 1 . 3 . 5 . 2 .

5 . 1 . 3 . 6 . 3 *  M e d i c al  Ai r C o m p re s s o r S u p p l y S o u rc e s .

5 . 1 . 3 . 6 . 3 . 1  L o c ati o n .    M e d i c al  a i r  c o m p r e s s o r  s ys te m s  s h al l  b e
l o c a te d  p e r  5 . 1 . 3 . 3  a s  fo l l o ws :

( 1 ) I n d o o rs  i n  a  d e d i c a te d  m e c h a n i c al  e q u i p m e n t ar e a ,
ad e q u ate l y ve n ti l ate d  an d  wi th  an y r e q u i r e d  u ti l i ti e s  ( e . g . ,
e l e c tr i c i ty,  d r ai n s ,  l i gh ti n g )

( 2 ) I n  a  r o o m  ve n ti l ate d  p e r  5 . 1 . 3 . 3 . 3 . 3
( 3 ) F o r  a i r-c o o l e d  e q u i p m e n t,  i n  a  r o o m  d e s i gn e d  to  m ai n ‐

ta i n  th e  am b i e n t te m p e r atu r e  r an g e  a s  r e c o m m e n d e d  b y
th e  m an u fac tu r e r

Δ 5 . 1 . 3 . 6 . 3 . 2  Re q u i re d  C o m p o n e n ts .    M e d i c al  a i r  c o m p r e s s o r
s ys te m s  s h al l  c o n s i s t o f th e  fo l l o wi n g:

( 1 ) C o m p o n e n ts  c o m p l yi n g  wi th  5 . 1 . 3 . 6 . 3 . 4  th r o u gh
5 . 1 . 3 . 6 . 3 . 8 ,  ar r a n ge d  p e r  5 . 1 . 3 . 6 . 3 . 9

( 2 ) Au to m ati c  m e a n s  to  p r e ve n t backfow fr o m  a l l  o n -c yc l e
c o m p re s s o r s  th r o u g h  al l  o ff-c yc l e  c o m p r e s s o r s
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 3 ) M an u al  s h u to ff val ve  to  i s o l ate  e a c h  c o m p r e s s o r  fr o m  th e
c e n tr al l y p i p e d  s ys te m  an d  fr o m  o th e r  c o m p r e s s o r s  fo r
m a i n te n an c e  o r  r e p ai r  wi th o u t l o s s  o f p r e s s u r e  i n  th e

s ys te m
( 4 ) I n take  flter–muffer(s)  o f th e  d r y typ e
( 5 ) P r e s s u r e  r e l i e f va l ve ( s )  s e t a t 5 0  p e r c e n t a b o ve  l i n e  p r e s ‐

s u r e
( 6 ) P i p i n g  a n d  c o m p o n e n ts  b e twe e n  th e  c o m p r e s s o r  an d  th e

s o u r c e  s h u to ff val ve  th at d o  n o t c o n tr i b u te  to  c o n tam i ‐
n a n t l e ve l s

( 7 ) E x c e p t a s  defned  i n  5 . 1 . 3 . 6 . 3 . 2 ( 1 )  th r o u gh  5 . 1 . 3 . 6 . 3 . 2 ( 6 ) ,
m a te r i al s  a n d  d e vi c e s  u s e d  b e twe e n  th e  m e d i c a l  a i r  i n ta ke

an d  th e  m e d i c a l  a i r  s o u r c e  va l ve  th at ar e  o f a n y d e s i g n  o r
c o n s tr u c ti o n  a p p r o p r i a te  fo r  th e  s e r vi c e  as  d e te r m i n e d  b y
th e  m an u fa c tu r e r

5 . 1 . 3 . 6 . 3 . 3  Ai r D r yi n g E q u i p m e n t.    M e d i c al  a i r  c o m p r e s s o r
s ys te m s  s h a l l  p r e c l u d e  th e  c o n d e n s ati o n  o f wate r  vap o r  i n  th e
p i p i n g  d i s tr i b u ti o n  s ys te m  b y ai r  d r yi n g  e q u i p m e n t.

5 . 1 . 3 . 6 . 3 . 4  C o m p re s s o rs  fo r M e d i c al  Ai r.

( A) *    C o m p r e s s o r s  fo r  m e d i c al  ai r  s h al l  b e  d e s i g n e d  to  p r e ve n t
th e  i n tr o d u c ti o n  o f c o n tam i n a n ts  o r  l i q u i d  i n to  th e  p i p e l i n e  b y
an y o f th e  fo l l o wi n g  m e th o d s :

( 1 ) E l i m i n ati o n  o f o i l  a n ywh e r e  i n  th e  c o m p r e s s o r  ( e . g . ,
l i q u i d  r i n g an d  p e r m an e n tl y s e a l e d  b e a r i n g  c o m p r e s s o r s )

( 2 ) Re c i p r o c ati n g  c o m p r e s s o r s  p r o vi d e d  wi th  a  s e p ar ati o n  o f
th e  o i l - c o n tai n i n g  s e c ti o n  fr o m  th e  c o m p r e s s i o n  c h am b e r
b y at l e a s t two  s e al s  c r e ati n g  an  a r e a o p e n  to  atm o s p h e r e

th at al l o ws  th e  fo l l o wi n g:

( a) D i r e c t a n d  u n o b s tr u c te d  vi s u a l  i n s p e c ti o n  o f th e
i n te r c o n n e c ti n g  s h a ft th r o u g h  ve n t an d  i n s p e c ti o n
o p e n i n g s  n o  s m al l e r  th a n  1 . 5  s h aft d i a m e te r s  i n  s i z e

( b ) Confrmation  b y th e  fa c i l i ty o p e r a to r s  o f p r o p e r  s e al
o p e r ati o n  b y d i r e c t vi s u a l  i n s p e c ti o n  th r o u g h  th e

a b o ve -s h aft o p e n i n g,  wi th o u t d i s a s s e m b l y o f th e
c o m p r e s s o r  ( e . g. ,  e x te n d e d  h e ad  c o m p r e s s o r s  wi th

an  a tm o s p h e r i c  ve n t b e twe e n  th e  c o m p r e s s i o n
c h a m b e r  a n d  th e  c r an kc as e )

( 3 ) Ro tati n g  e l e m e n t c o m p r e s s o r s  p r o vi d e d  wi th  a c o m p r e s ‐
s i o n  c h a m b e r  fr e e  o f o i l  th at p r o vi d e  th e  fo l l o wi n g:

( a) S e p ar ati o n  o f e ac h  o i l -c o n ta i n i n g  s e c ti o n  fr o m  th e
c o m p r e s s i o n  c h am b e r  b y a t l e as t o n e  s e al  h avi n g

a tm o s p h e r i c  ve n ts  o n  e ac h  s i d e  wi th  th e  ve n t c l o s e s t
to  th e  o i l - c o n tai n i n g  s e c ti o n  s u p p l i e d  wi th  a  g r avi ty
d r ai n  to  atm o s p h e r e

( b ) U n o b s tr u c te d  vi s u al i z a ti o n  o f th e  a tm o s p h e r i c
ve n t( s ) ,  c l o s e s t to  e a c h  o i l - c o n tai n i n g  s e c ti o n ,  th at i s
ac c e s s i b l e  fo r  i n s p e c ti o n  wi th o u t d i s as s e m b l i n g  th e

c o m p r e s s o r
( c ) E n tr y o f th e  r o ta ti n g s h aft i n to  e ac h  c o m p r e s s i o n

c h a m b e r  a t a  p o i n t th at i s  a b o ve  atm o s p h e r i c  p r e s ‐
s u r e

( d ) Confrmation  b y th e  fa c i l i ty o p e r a to r s  o f p r o p e r  s e al
o p e r ati o n  b y d i r e c t vi s u al  i n s p e c ti o n  o f th e  atm o s ‐

p h e r i c  ve n ts

( B )    F o r  l i q u i d  r i n g c o m p r e s s o r s ,  s e r vi c e  wate r  a n d  s e al  wate r
s h a l l  b e  tr e ate d  to  c o n tr o l  wate r b o r n e  p ath o ge n s  a n d  c h l o r i n e
fr o m  h yp e r c h l o r i n ati o n  fr o m  e n te r i n g th e  m e d i c al  ai r.

( C )    L i q u i d  r i n g  c o m p r e s s o r s  s h a l l  c o m p l y wi th  th e  fo l l o wi n g :

( 1 ) S e r vi c e  wa te r  a n d  s e al  wate r  o f a  q u al i ty r e c o m m e n d e d  b y
th e  c o m p r e s s o r  m an u fac tu r e r  s h al l  b e  u s e d .

( 2 ) Re s e r ve  m e d i c a l  ai r  s ta n d b y h e a d e r s  o r  a b ac ku p
c o m p r e s s o r  s h a l l  b e  i n s tal l e d .

( 3 ) Wh e n  i n s ta l l e d ,  th e  h e ad e r  s h a l l  c o m p l y wi th  5 . 1 . 3 . 5 . 9 .
( 4 ) Wh e n  i n s tal l e d ,  th e  n u m b e r  o f a ttac h e d  c yl i n d e r s  s h al l  b e

suffcient fo r  1   h o u r  n o r m a l  o p e r ati o n .

( D )    C o m p r e s s o r s  s h a l l  b e  c o n s tr u c te d  o f m a te r i al s  d e e m e d
s u i tab l e  b y th e  m an u fac tu r e r.

( E )    An ti vi b r a ti o n  m o u n ti n g s  s h a l l  b e  i n s tal l e d  fo r  c o m p r e s s o r s
as  r e q u i r e d  b y e q u i p m e n t d yn am i c s  o r  l o c a ti o n  an d  i n  a c c o r d ‐

a n c e  wi th  th e  m an u fac tu r e r ’ s  r e c o m m e n d a ti o n s .

( F)    F l e x i b l e  c o n n e c to r s  s h a l l  c o n n e c t th e  ai r  c o m p r e s s o r s  wi th
th e i r  i n ta ke  an d  o u tl e t p i p i n g.

5 . 1 . 3 . 6 . 3 . 5  Afte rc o o l e rs .

( A)    Afte r c o o l e r s ,  wh e r e  r e q u i r e d ,  s h al l  b e  p r o vi d e d  wi th  i n d i ‐
vi d u a l  c o n d e n s ate  tr ap s .

( B )    T h e  r e c e i ve r  s h al l  n o t b e  u s e d  as  an  a fte r c o o l e r  o r  afte r ‐
c o o l e r  tr ap .

( C )    Afte r c o o l e r s  s h al l  b e  c o n s tr u c te d  o f m a te r i al s  d e e m e d
s u i tab l e  b y th e  m a n u fac tu r e r.

( D )    An ti vi b r a ti o n  m o u n ti n g s  s h al l  b e  i n s ta l l e d  fo r  a fte r c o o l e r s
a s  r e q u i r e d  b y e q u i p m e n t d yn am i c s  o r  l o c a ti o n  an d  i n  ac c o r d ‐
a n c e  wi th  th e  m an u fac tu r e r ’ s  r e c o m m e n d a ti o n s .

5 . 1 . 3 . 6 . 3 . 6  M e d i c al  Ai r Re c e i ve rs .    Re c e i ve r s  fo r  m e d i c a l  ai r
s h a l l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  b e  m ad e  o f c o r r o s i o n -r e s i s ta n t m ate r i a l s  o r
o th e r wi s e  b e  m ad e  c o r r o s i o n  r e s i s ta n t.

( 2 ) T h e y s h al l  c o m p l y wi th  S e c ti o n  VI I I ,  “Unfred  P r e s s u r e
Ve s s e l s , ”  o f th e  AS M E  Boiler and Pressure Vessel Code.

( 3 ) T h e y s h al l  b e  e q u i p p e d  wi th  a p r e s s u r e  r e l i e f val ve ,  a u to ‐
m a ti c  d r a i n ,  m an u al  d r a i n ,  s i gh t g l a s s ,  a n d  p r e s s u r e  i n d i ‐

c a to r.
( 4 ) T h e y s h al l  b e  o f a  c a p a c i ty suffcient to  p r e ve n t th e

c o m p r e s s o r s  fr o m  s h o r t- c yc l i n g.

5 . 1 . 3 . 6 . 3 . 7  M e d i c al  Ai r D r ye rs .    M e d i c al  ai r  d r ye r s ,  wh e r e
r e q u i r e d ,  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) B e  d e s i gn e d  to  p r o vi d e  ai r  a t a m a x i m u m  d e w p o i n t th at
i s  b e l o w th e  fr o s t p o i n t [ 0 ° C  ( 3 2 ° F ) ]  a t 3 4 5  kP a to
3 8 0   kP a  ( 5 0   p s i  to  5 5   p s i )  at an y l e ve l  o f d e m an d

( 2 ) B e  s i z e d  fo r  1 0 0  p e r c e n t o f th e  s ys te m  p e ak c al c u l a te d
d e m an d  a t d e s i gn  c o n d i ti o n s

( 3 ) B e  c o n s tr u c te d  o f m ate r i a l s  d e e m e d  s u i tab l e  b y th e
m a n u fac tu r e r

( 4 ) B e  p r o vi d e d  wi th  a n ti vi b r ati o n  m o u n ti n gs  i n s tal l e d  a s
r e q u i r e d  b y e q u i p m e n t d yn am i c s  o r  l o c a ti o n  a n d  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s

( 5 ) * B e  p r o vi d e d  wi th  a s a m p l e  p o r t d o wn s tr e am  o f e ac h  d r ye r
fo r  m a i n te n an c e

5 . 1 . 3 . 6 . 3 . 8  M e d i c al  Ai r Fi l te rs .    M e d i c a l  ai r  flters  s h a l l  m e e t
th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) B e  a p p r o p r i a te  fo r  th e  i n take  a i r  c o n d i ti o n s
( 2 ) B e  l o c a te d  u p s tr e am  ( s o u r c e  s i d e )  o f th e  fnal  l i n e  r e g u l a‐

to r s
( 3 ) B e  s i z e d  fo r  1 0 0  p e r c e n t o f th e  s ys te m  p e a k c al c u l a te d

d e m an d  at d e s i gn  c o n d i ti o n s  an d  b e  r ate d  fo r  a  m i n i ‐
m u m  o f 9 8   p e r c e n t effciency at 1   m i c r o n  o r  g r e ate r
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( 4 ) B e  e q u i p p e d  wi th  a  c o n ti n u o u s  vi s u al  i n d i c a to r  s h o wi n g
th e  s ta tu s  o f th e  flter  e l e m e n t l i fe

( 5 ) B e  c o n s tr u c te d  o f m a te r i al s  d e e m e d  s u i tab l e  b y th e
m a n u fac tu r e r

5 . 1 . 3 . 6 . 3 . 9  P i p i n g Ar ran ge m e n t an d  Re d u n d an c i e s .

( A)    C o m p o n e n t ar r a n ge m e n t s h a l l  b e  as  fo l l o ws :

( 1 ) C o m p o n e n ts  s h a l l  b e  a r r an g e d  to  al l o w s e r vi c e  an d  a
c o n ti n u o u s  s u p p l y o f m e d i c al  a i r  i n  th e  e ve n t o f a s i n gl e

fau l t fa i l u r e .
( 2 ) C o m p o n e n t ar r a n ge m e n t s h al l  b e  p e r m i tte d  to  va r y a s

r e q u i r e d  b y th e  te c h n o l o gy( i e s )  e m p l o ye d ,  p r o vi d e d  th a t
an  e q u al  l e ve l  o f o p e r a ti n g r e d u n d a n c y an d  m e d i c a l  ai r
q u al i ty i s  m ai n ta i n e d .

( B )    M e d i c al  ai r  c o m p r e s s o r s  s h al l  b e  suffcient to  s e r ve  th e
p e ak c al c u l a te d  d e m an d  wi th  th e  l ar g e s t s i n g l e  c o m p r e s s o r  o u t
o f s e r vi c e .  I n  n o  c as e  s h al l  th e r e  b e  fe we r  th a n  two  c o m p r e s ‐

s o r s .

( C )    Wh e n  afte r c o o l e r s  a r e  p r o vi d e d ,  th e y s h al l  b e  ar r a n ge d  to
m e e t e i th e r  o n e  o f th e  fo l l o wi n g :

( 1 ) Ar r a n ge d  a s  a d u p l e x  o r  m u l ti p l e x  s e t,  s i z e d  to  s e r ve  th e
p e ak c al c u l a te d  d e m an d  wi th  th e  l ar g e s t s i n gl e  afte r ‐

c o o l e r  o u t o f s e r vi c e ,  a n d  p r o vi d e d  wi th  val ve s  ad e q u ate ,
to  i s o l a te  a n y s i n g l e  a fte r c o o l e r  fr o m  th e  s ys te m  wi th o u t

s h u tti n g  d o wn  s u p p l y o f m e d i c a l  ai r
( 2 ) Ar r a n ge d  o n e  p e r  c o m p r e s s o r,  s i z e d  to  h an d l e  th e  o u tp u t

o f th a t c o m p r e s s o r,  an d  val ve d  a s  a p p r o p r i a te  to  a l l o w
r e p ai r  o r  r e p l ac e m e n t wi th  th at c o m p r e s s o r  o u t o f s e r vi c e
b u t wi th o u t s h u tti n g d o wn  s u p p l y o f m e d i c al  a i r

( D ) *    A m e d i c al  ai r  r e c e i ve r ( s )  s h al l  b e  p r o vi d e d  wi th  p r o p e r
va l ve s  to  al l o w th e  fow o f c o m p r e s s e d  ai r  to  e n te r  a n d  e x i t o u t

o f s e p a r ate  r e c e i ve r  p o r ts  d u r i n g  n o r m al  o p e r ati o n  a n d  a l l o w
th e  r e c e i ve r  to  b e  b yp as s e d  d u r i n g  s e r vi c e  wi th o u t s h u tti n g

d o wn  th e  s u p p l y o f m e d i c al  a i r.

( E )    D r ye r s ,  flters,  a n d  r e gu l a to r s  s h a l l  b e  a t l e a s t d u p l e x e d ,
wi th  e ac h  c o m p o n e n t s i z e d  to  s e r ve  th e  p e ak c al c u l a te d

d e m an d  wi th  th e  l ar g e s t o f e a c h  c o m p o n e n t o u t o f s e r vi c e .

( F) *    D r ye r s ,  flters,  an d  r e g u l a to r s  s h a l l  b e  p r o vi d e d  wi th
m a n u al  va l ve s  u p s tr e am  an d  m a n u a l  val ve s  o r  c h e c k va l ve s
d o wn s tr e a m  to  al l o w s e r vi c e  to  th e  c o m p o n e n ts  wi th o u t s h u t‐

ti n g d o wn  th e  s ys te m  i n  e i th e r  o n e  o f th e  fo l l o wi n g wa ys :

( 1 ) T h e y s h a l l  b e  i n s ta l l e d  fo r  e ac h  c o m p o n e n t,  u p s tr e a m
an d  d o wn s tr e am  o f e a c h  c o m p o n e n t,  a l l o wi n g  e a c h  to  b e

i n d i vi d u a l l y i s o l a te d .
( 2 ) T h e y s h a l l  b e  i n s tal l e d  u p s tr e am  ( s o u r c e  s i d e )  a n d  d o wn ‐

s tr e am  o f c o m p o n e n ts  i n  s e r i e s  s o  as  to  c r e a te  r e d u n d a n t
p ar a l l e l  b r an c h e s  o f c o m p o n e n ts .

( G )    A th r e e - way val ve  ( th r e e -p o r t) ,  i n d e x e d  to  fow,  fu l l  p o r t
s h a l l  b e  p e r m i tte d  to  b e  u s e d  to  i s o l a te  o n e  b r an c h  o r  c o m p o ‐

n e n t fo r  th e  p u r p o s e s  o f 5 . 1 . 3 . 6 . 3 . 9 ( C ) ,  5 . 1 . 3 . 6 . 3 . 9 ( D ) ,
5 . 1 . 3 . 6 . 3 . 9 ( E ) ,  an d  5 . 1 . 3 . 6 . 3 . 9 ( F ) .

( H )    U n d e r  n o r m a l  o p e r ati o n ,  o n l y o n e  a fte r c o o l e r  s h al l  b e
o p e n  to  airfow wi th  th e  o th e r  afte r c o o l e r  va l ve d  o ff.

( I )    U n d e r  n o r m al  o p e r ati o n ,  o n l y o n e  dryer–flter(s) –regula‐
tor  s e q u e n c e  s h a l l  b e  o p e n  to  airfow wi th  th e  o th e r  s e q u e n c e
va l ve d  o ff.

( J )    I f th e  r e l i e f val ve  r e q u i r e d  i n  5 . 1 . 3 . 6 . 3 . 2 ( 5 )  an d
5 . 1 . 3 . 6 . 3 . 6 ( 3 )  c an  b e  i s o l ate d  fr o m  th e  s ys te m  b y th e  va l ve

a r r an g e m e n t u s e d  to  c o m p l y wi th  5 . 1 . 3 . 6 . 3 . 9 ( F ) ,  th e n  a  r e d u n ‐
d an t r e l i e f val ve ( s )  s h al l  b e  i n s ta l l e d  i n  th e  p ar al l e l  s e q u e n c e .

( K)    A D N 8  ( N P S  1 ∕4 )  val ve d  s am p l e  p o r t s h al l  b e  p r o vi d e d
d o wn s tr e a m  o f th e  fnal  l i n e  p r e s s u r e  r e gu l a to r s ,  d e w p o i n t
m o n i to r,  an d  c a r b o n  m o n o x i d e  m o n i to r  a n d  u p s tr e a m  o f th e

s o u r c e  s h u to ff va l ve  to  al l o w fo r  s am p l i n g  o f th e  m e d i c a l  ai r.

( L )    M e d i c al  a i r  s o u r c e  s ys te m s  s h a l l  b e  p r o vi d e d  wi th  a s o u r c e
val ve  p e r  5 . 1 . 4 . 2 .

( M )    Wh e r e  m e d i c a l  ai r  p i p i n g  s ys te m s  at d i ffe r e n t o p e r ati n g
p r e s s u r e s  ar e  r e q u i r e d ,  th e  p i p i n g s h a l l  s e p ar ate  a fte r  th e  flters

b u t s h a l l  b e  p r o vi d e d  wi th  s e p a r ate  l i n e  r e gu l a to r s ,  d e w p o i n t
m o n i to r s ,  r e l i e f va l ve s ,  an d  s o u r c e  s h u to ff va l ve s .

5 . 1 . 3 . 6 . 3 . 1 0 *  E l e c tri c al  P o we r an d  C o n tro l .

( A)    M e d i c al  a i r  s o u rc e  s ys te m s  s h al l  b e  c o n tr o l l e d  to  e n s u r e
c o n ti n u o u s  s u p p l y o f m e d i c al  a i r  at p r e s s u r e s  c o n s i s te n t wi th

Tab l e  5 . 1 . 1 1  u n d e r  al l  c o n d i ti o n s  o f s ys te m  u s e  a s  fo l l o ws :

( 1 ) Au to m ati c  ac ti vati o n  o f c o m p r e s s o r ( s )  as  n e c e s s ar y to
s u p p l y th e  d e m an d .

( 2 ) M an a gi n g th e  o p e r ati o n  to  e q u a l i z e  we a r  o n  a l l  c o m p r e s ‐
s o r s .  Wh e r e  th i s  e q u al i z ati o n  i s  ac h i e ve d  m an u a l l y,  th e
fa c i l i ty s taff s h al l  a r r an g e  a  s c h e d u l e  fo r  m a n u a l  al te r n a‐

ti o n .

( B )    C o n tr o l s  s h al l  p r o vi d e  th e  fo l l o wi n g  fu n c ti o n s :

( 1 ) Wh e r e  m e d i c a l  ai r  s o u r c e  s ys te m s  h avi n g  two  o r  m o r e
c o m p r e s s o r s  e m p l o y an y e l e c tr i c a l  c i r c u i t d e vi c e  th a t

u p o n  fai l u r e  c o u l d  p r e ve n t s u p p l y o f m e d i c a l  a i r,  th e
c o n tr o l s  s h a l l  b e  p r o vi d e d  wi th  an  au to m ati c al l y a c ti va te d

a l te r n ati ve  m e th o d  fo r  e n s u r i n g  s u p p l y ( e . g . ,  r e d u n d a n t
c o m p o n e n t( s ) ,  an  al te r n a te  e l e c tr i c al  s u p p l y p ath ,  o r

o th e r  e q u i val e n t m e th o d ) .
( 2 ) C o n tr o l  c i r c u i ts  s h a l l  b e  ar r a n ge d  i n  s u c h  a m an n e r  th at

i s o l ati o n  o f o n e  c o m p r e s s o r  o r  c o m p o n e n t fr o m  th e
s ys te m  ( e . g . ,  fo r m a i n te n an c e  o r  r e p a i r )  d o e s  n o t i n te r ‐

r u p t th e  o p e r a ti o n  o f o th e r  c o m p r e s s o r ( s )  o r  c o m p o ‐
n e n t( s ) .

( 3 ) Au to m ati c  r e s ta rt fu n c ti o n  s h al l  b e  i n c l u d e d ,  s u c h  th a t
th e  s u p p l y o f m e d i c al  ai r  wi l l  r e s u m e  n o r m al l y afte r
p o we r  i n te r r u p ti o n  wi th o u t m an u al  i n te r ve n ti o n .

( C )    E ac h  c o m p r e s s o r m o to r  s h al l  b e  p r o vi d e d  wi th  e l e c tr i c al
c o m p o n e n ts  i n c l u d i n g,  b u t n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) D e d i c a te d  d i s c o n n e c t s wi tc h  i n s tal l e d  i n  th e  e l e c tr i c al
c i r c u i t ah e ad  o f e ac h  m o to r  s tar te r

( 2 ) M o to r  s ta r ti n g d e vi c e
( 3 ) O ve r l o ad  p r o te c ti o n

( D )    M e d i c a l  ai r  c o m p r e s s o r  s ys te m  c o n tr o l s  s h al l  b e  p r o vi d e d
wi th  e l e c tr i c a l  s ys te m s  i n c l u d i n g ,  a t a m i n i m u m :

( 1 ) B u i l t- i n  d i s c o n n e c t m e an s  s h a l l  b e  i n c l u d e d  to  a l l o w
a p p r o p r i a te  o p e r ati o n  o f m u l ti p l e  c o m p r e s s o r  s ys te m s

an d  p r o te c t s e r vi c e  p e r s o n n e l  fr o m  e x p o s u r e  to  l i ve
vo l tag e s .

( 2 ) C o n tr o l  c i r c u i ts  s h al l  b e  ar r a n ge d  s o  th at fa i l u r e  o f an y
c o m p o n e n t o f th e  c o n tr o l  c i r c u i t,  o r  s h u td o wn  o f o n e
c o m p r e s s o r  ( e . g. ,  fo r  s e r vi c e ) ,  d o e s  n o t i n te r r u p t au to ‐
m a ti c  o p e r a ti o n  o f th e  s ta n d b y c o m p r e s s o r.

( 3 ) An  a u to m a ti c  r e s tar t fu n c ti o n  s h a l l  b e  i n c l u d e d ,  s u c h  th a t
th e  c o m p r e s s o r ( s )  wi l l  r e s ta r t a fte r  p o we r  i n te r r u p ti o n
wi th o u t m a n u al  i n te r ve n ti o n .
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( 4 ) Wh e r e  c o m p o n e n ts  ar e  c o m m o n  to  m o r e  th a n  o n e
c o n tr o l  c i r c u i t ( e . g . ,  au to d r a i n s )  th e  c o m m o n  d e vi c e  s h a l l
b e  p r o vi d e d  wi th  e l e c tr i c a l  p r o te c ti o n  to  p r e ve n t l o s s  o f

th e  c o n tr o l  c i r c u i ts ( s )  i n  th e  e ve n t o f s h o r t c i r c u i t i n  th e
d e vi c e .

( E )    E l e c tr i c a l  i n s tal l a ti o n  a n d  wi r i n g  s h al l  c o n fo r m  to  th e
r e q u i r e m e n ts  o f NFPA  70.

( F)    E m e r g e n c y e l e c tr i c a l  s e r vi c e  fo r  th e  c o m p r e s s o r s  s h a l l
c o n fo r m  to  th e  r e q u i r e m e n ts  o f th e  e s s e n ti al  e l e c tr i c al  s ys te m
as  d e s c r i b e d  i n  C h a p te r   6 .

5 . 1 . 3 . 6 . 3 . 1 1  C o m p re s s o r I n tak e .

( A)    T h e  m e d i c al  ai r  c o m p r e s s o r s  s h al l  d r aw th e i r  ai r  fr o m  a
s o u r c e  o f c l e a n  ai r.

( B )    T h e  m e d i c a l  a i r  i n take  s h al l  b e  l o c ate d  a  m i n i m u m  o f
7 . 6  m  ( 2 5  ft)  fr o m  ve n ti l ati n g  s ys te m  e x h au s ts ,  fu e l  s to r a ge
ve n ts ,  c o m b u s ti o n  ve n ts ,  p l u m b i n g  ve n ts ,  vac u u m  a n d  WAGD
d i s c h ar g e s ,  o r  ar e as  th at c an  c o l l e c t ve h i c u l ar  e x h au s ts  o r  o th e r
n o x i o u s  fu m e s .

( C )    T h e  m e d i c al  a i r  i n ta ke  s h al l  b e  l o c a te d  a  m i n i m u m  o f 6  m
( 2 0   ft)  ab o ve  g r o u n d  l e ve l .

( D )    T h e  m e d i c a l  a i r  i n take  s h al l  b e  l o c ate d  a  m i n i m u m  o f
3 . 0  m  ( 1 0  ft)  fr o m  an y d o o r,  wi n d o w,  o r  o th e r  o p e n i n g  i n  th e
b u i l d i n g .

( E )    I f an  a i r  s o u r c e  e q u al  to  o r  b e tte r  th a n  o u ts i d e  ai r  ( e . g . ,  ai r
al r e a d y fltered  fo r  u s e  i n  o p e r a ti n g r o o m  ve n ti l a ti n g s ys te m s )
i s  avai l a b l e ,  i t s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r  th e  m e d i c al  ai r
c o m p r e s s o r s  wi th  th e  fo l l o wi n g  p r o vi s i o n s :

( 1 ) T h i s  al te r n ate  s o u r c e  o f s u p p l y a i r  s h a l l  b e  a va i l ab l e  o n  a
c o n ti n u o u s  2 4 -h o u r-p e r-d a y,  7 -d ay-p e r-we e k b as i s .

( 2 ) Ve n ti l a ti n g s ys te m s  h avi n g  fa n s  wi th  m o to r s  o r  d r i ve  b e l ts
l o c ate d  i n  th e  a i r s tr e am  s h al l  n o t b e  u s e d  a s  a s o u r c e  o f

m e d i c al  a i r  i n take .

( F)    C o m p r e s s o r  i n take  p i p i n g  s h al l  b e  p e r m i tte d  to  b e  m ad e
o f m ate r i a l s  an d  u s e  a  j o i n i n g  te c h n i q u e  as  p e r m i tte d  u n d e r
5 . 1 . 1 0 . 2  an d  5 . 1 . 1 0 . 3 .

( G )    Ai r  i n ta ke s  fo r  s e p ar a te  c o m p r e s s o r s  s h a l l  b e  p e r m i tte d  to
b e  j o i n e d  to ge th e r  to  o n e  c o m m o n  i n take  wh e r e  th e  fo l l o wi n g
c o n d i ti o n s  a r e  m e t:

( 1 ) T h e  c o m m o n  i n take  i s  s i z e d  to  m i n i m i z e  b a c k p r e s s u r e  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s .

( 2 ) E a c h  c o m p r e s s o r  c an  b e  i s o l a te d  b y m a n u a l  o r  c h e c k
va l ve ,  b l i n d  fange,  o r  tu b e  c a p  to  p r e ve n t o p e n  i n l e t

p i p i n g  wh e n  th e  c o m p r e s s o r ( s )  i s  r e m o ve d  fo r  s e r vi c e
fr o m  th e  c o n s e q u e n t backfow o f r o o m  ai r  i n to  th e  o th e r

c o m p r e s s o r ( s ) .

( H )    T h e  e n d  o f th e  i n take  s h al l  b e  tu r n e d  d o wn  an d  s c r e e n e d
o r  o th e r wi s e  b e  p r o te c te d  ag ai n s t th e  e n tr y o f ve r m i n ,  d e b r i s ,
o r  p r e c i p i ta ti o n  b y s c r e e n i n g fab r i c ate d  o r  c o m p o s e d  o f a
n o n c o r r o d i n g m ate r i a l .

( I )    M e d i c al  ai r  i n take  s h al l  b e  l ab e l e d  i n  ac c o r d an c e  wi th
5 . 1 . 1 1 . 1  wi th  an y m e th o d  th at wo u l d  d i s ti n g u i s h  i t as  a  m e d i c al
ai r  i n ta ke .

5 . 1 . 3 . 6 . 3 . 1 2  O p e rati n g Al ar m s  an d  L o c al  S i gn al s .    M e d i c al  ai r
s ys te m s  s h al l  b e  m o n i to r e d  fo r  c o n d i ti o n s  th at c an  a ffe c t ai r
q u al i ty d u r i n g u s e  o r  i n  th e  e ve n t o f fa i l u r e ,  b as e d  o n  th e  typ e
o f c o m p r e s s o r ( s )  u s e d  i n  th e  s ys te m .

( A)    A l o c al  a l ar m  c o m p l yi n g  wi th  5 . 1 . 9 . 5  s h a l l  b e  p r o vi d e d  fo r
th e  m e d i c a l  ai r  c o m p r e s s o r  s o u r c e .

( B )    Wh e r e  l i q u i d  r i n g  ai r  c o m p r e s s o r s ,  c o m p r e s s o r s  h a vi n g
wate r- c o o l e d  h e ad s ,  o r  wate r-c o o l e d  a fte r c o o l e r s  a r e  u s e d ,  ai r
r e c e i ve r s  s h al l  b e  e q u i p p e d  wi th  a h i g h  wate r  l e ve l  s e n s o r  th at

s h u ts  d o wn  th e  c o m p r e s s o r  s ys te m  an d  ac ti va te s  a l o c a l  a l a r m
i n d i c ato r.  [See 5. 1 . 9. 5. 3(8). ]

( C )    Wh e r e  l i q u i d  r i n g  c o m p r e s s o r s  ar e  u s e d ,  e ac h  c o m p r e s s o r
s h a l l  h ave  a  l i q u i d  l e ve l  s e n s o r  i n  e ac h  ai r –wate r  s e p ar a to r  th at,
wh e n  th e  l i q u i d  l e ve l  i s  ab o ve  th e  d e s i g n  l e ve l ,  s h u ts  d o wn  i ts

c o m p r e s s o r  a n d  a c ti va te s  a l o c a l  al ar m  i n d i c a to r.  [See
5. 1 . 9. 5. 3(9). ]

( D )    Wh e r e  n o n l i q u i d  r i n g  c o m p r e s s o r s  c o m p l i a n t wi th
5 . 1 . 3 . 6 . 3 . 4 ( A) ( 1 )  ar e  u s e d ,  th e  a i r  te m p e r a tu r e  at th e  i m m e d i ‐
ate  o u tl e t o f e ac h  c o m p r e s s o r  c yl i n d e r  s h a l l  b e  m o n i to r e d  b y a

h i gh - te m p e r a tu r e  s e n s o r  th at s h u ts  d o wn  th at c o m p r e s s o r  an d
ac ti va te s  a l o c al  a l a r m  i n d i c a to r  [see 5. 1 . 9. 5. 3(1 0)].  T h e  te m p e r ‐
atu r e  s e tti n g  s h a l l  b e  as  r e c o m m e n d e d  b y th e  c o m p r e s s o r

m a n u fac tu r e r.

( E )    Wh e r e  c o m p r e s s o r s  c o m p l i a n t wi th  5 . 1 . 3 . 6 . 3 . 4 ( A) ( 2 )  an d
5 . 1 . 3 . 6 . 3 . 4 ( A) ( 3 )  ar e  u s e d ,  th e  fo l l o wi n g  r e q u i r e m e n ts  s h a l l

ap p l y:

( 1 ) T h e  ai r  te m p e r atu r e  a t th e  i m m e d i a te  o u tl e t o f e a c h
c o m p r e s s o r  c h a m b e r  s h a l l  b e  m o n i to r e d  b y a h i gh -
te m p e r a tu r e  s e n s o r  th at s h u ts  d o wn  th a t c o m p r e s s o r  an d

ac ti va te s  a l o c a l  al ar m  i n d i c ato r  (see 5. 1 . 9. 5. 3),  th e  te m p e r ‐
atu r e  s e tti n g  s h a l l  b e  as  r e c o m m e n d e d  b y th e  c o m p r e s s o r
m a n u fac tu r e r.

( 2 ) C o al e s c i n g flters  wi th  e l e m e n t c h an g e  i n d i c a to r  s h a l l  b e
p r o vi d e d .

( 3 ) C h ar c o al  ab s o r b e r  s h al l  b e  p r o vi d e d .
( 4 ) Gas e o u s  h yd r o c a r b o n s  s h al l  b e  m o n i to r e d  o n  a  q u ar te r l y

b a s i s .

( F)    Wh e n  th e  c ap ac i ty o f th e  m e d i c a l  a i r  s ys te m  n o t i n  u s e  i s
l e s s  th an  th e  e q u i va l e n t c a p a c i ty o f o n e  c o m p r e s s o r,  a  l o c al

al a r m  s h al l  a c ti va te  [see 5. 1 . 9. 5. 3(1 )].  T h i s  s i gn a l  s h a l l  r e q u i r e
m a n u a l  r e s e t.

5 . 1 . 3 . 6 . 3 . 1 3  M e d i c al  Ai r Q u al i ty M o n i to ri n g.    M e d i c al  ai r  q u al ‐
i ty s h a l l  b e  m o n i to r e d  d o wn s tr e am  o f th e  m e d i c al  a i r  r e gu l a‐

to r s  a n d  u p s tr e a m  o f th e  p i p i n g  s ys te m  a s  fo l l o ws :

( 1 ) D e w p o i n t s h al l  b e  m o n i to r e d  an d  s h al l  ac ti va te  a l o c al
a l a r m  an d  a l l  m as te r  al ar m s  wh e n  th e  d e w p o i n t a t s ys te m

d e l i ve r y p r e s s u r e  e x c e e d s  + 2 ° C  ( + 3 5 ° F ) .
( 2 ) C ar b o n  m o n o x i d e  s h al l  b e  m o n i to r e d  an d  s h al l  a c ti vate  a

l o c al  a l ar m  wh e n  th e  C O  l e ve l  e x c e e d s  1 0  p p m .  [See
5. 1 . 9. 5. 3(2). ]

( 3 ) D e w p o i n t an d  c ar b o n  m o n o x i d e  m o n i to r s  s h al l  ac ti va te
th e i r  i n d i vi d u al  m o n i to r ’ s  s i g n al  at th e  a l ar m  p an e l s

wh e r e  th e i r  s i gn a l s  ar e  r e q u i r e d  wh e n  th e i r  p o we r  i s  l o s t.

5 . 1 . 3 . 6 . 3 . 1 4  C ate go r y 1  M e d i c al  Ai r P ro p o r ti o n i n g S u p p l y
S o u rc e s .

( A)  G e n e ral .

( 1 ) * M e d i c a l  ai r  r e c o n s ti tu te d  fr o m  o x yge n  U S P  an d  n i tr o ‐
ge n  N F,  p r o d u c e d  u s i n g  a p r o p o r ti o n i n g  s ys te m ( s ) ,  s h a l l
b e  r e q u i r e d  to  m e e t th e  fo l l o wi n g :

( a) T h e  q u al i ty o f m e d i c a l  a i r  s h a l l  b e  i n  a c c o r d a n c e
wi th  5 . 1 . 3 . 6 . 1 .



G AS  AN D  VAC U U M  S YS T E M S 9 9 - 3 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

( b ) T h e  s ys te m  s h a l l  b e  c ap ab l e  o f s u p p l yi n g  th i s  q u a l ‐
i ty o f m e d i c al  ai r,  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 6 . 1 ,  o ve r
th e  e n ti r e  r an g e  o f fow.

( c ) T h e  s ys te m  s h al l  p r o d u c e  m e d i c al  ai r  wi th  a n
o x yg e n  c o n te n t o f 1 9 . 5   p e r c e n t to  2 3 . 5   p e r c e n t.

( 2 ) T h e  m e d i c a l  ai r  p r o p o r ti o n i n g  s ys te m  s h al l  o p e r ate  au to ‐
m a ti c a l l y.

( 3 ) T h e  m i x tu r e  s h a l l  b e  an a l yz e d  c o n ti n u o u s l y,  a n d  a
r e c o r d i n g  c ap ab i l i ty s h a l l  b e  p r o vi d e d  ( e . g . ,  vi a d a ta
p o r t) .

( 4 ) T h e  a n al yz i n g  s ys te m  specifed  i n  5 . 1 . 3 . 6 . 3 . 1 4 ( A) ( 3 )
s h a l l  b e  a  d e d i c a te d  an d  i n d e p e n d e n t an a l yz e r  u s e d  to
c o n tr o l  th e  m e d i c a l  ai r  p r o p o r ti o n i n g  s ys te m .

( 5 ) I f th e  m i x tu r e  g o e s  o u t o f specifcation,  a n  al ar m  s h a l l
b e  a c ti vate d  a u to m a ti c al l y,  th e  p r i m ar y m e d i c al  ai r

p r o p o r ti o n i n g  s ys te m  s h a l l  b e  d i s c o n n e c te d ,  an d  th e
r e s e r ve  s u p p l y s h al l  b e  a c ti va te d .

( 6 ) T h e  s ys te m  s h al l  b e  ar r a n ge d  s u c h  th at m an u al  i n te r ve n ‐
ti o n  i s  n e c e s s ar y to  c o r r e c t th e  c o m p o s i ti o n  o f th e
m i x tu r e  b e fo r e  r e c o n n e c ti n g  th e  m e d i c al  a i r  p r o p o r ti o n ‐
i n g s ys te m  to  th e  h e a l th  c a r e  fac i l i ty p i p e l i n e  s ys te m .

( 7 ) I f d e d i c a te d  s o u r c e s  o f o x yg e n  U S P  a n d  n i tr o g e n  N F
s u p p l y th e  m e d i c al  a i r  p r o p o r ti o n i n g s ys te m ,  r e s e r ve
s o u r c e s  fo r  th e  o x yge n  an d  n i tr o g e n  s h al l  n o t b e

r e q u i r e d .
( 8 ) I f d e d i c a te d  s o u r c e s  o f o x yg e n  U S P  a n d  n i tr o g e n  N F

s u p p l y th e  m e d i c a l  ai r  p r o p o r ti o n i n g  s ys te m ,  th e y s h a l l
n o t b e  u s e d  a s  th e  r e s e r ve s  fo r  o x yge n  a n d  n i tr o ge n

s ys te m s  s u p p l yi n g  th e  p i p e l i n e s  o f th e  h e al th  c a r e
fa c i l i ty.

( 9 ) * I f th e  s o u r c e s  o f o x yg e n  U S P  an d  n i tr o ge n  N F  th at
s u p p l y th e  m e d i c a l  a i r  p r o p o r ti o n i n g  s ys te m  a r e  th e
s a m e  s o u r c e s  th at s u p p l y th e  h e al th  c ar e  fa c i l i ty,  e n g i ‐

n e e r i n g  c o n tr o l s  s h al l  b e  p r o vi d e d  to  p r e ve n t c r o s s
c o n tam i n a ti o n  o f o x yg e n  a n d  n i tr o ge n  s u p p l y l i n e s ,  a s

p r o vi d e d  i n  5 . 1 . 3 . 5 . 7 .
( 1 0 ) A r i s k an a l ys i s  an d  ap p r o val  fr o m  th e  a u th o r i ty h a vi n g

j u r i s d i c ti o n  s h al l  b e  r e q u i r e d .

( B )  L o c ati o n .    T h e  m e d i c a l  ai r  p r o p o r ti o n i n g  s ys te m  s h a l l  b e
l o c a te d  p e r  5 . 1 . 3 . 3  a s  fo l l o ws :

( 1 ) T h e  m e d i c al  ai r  p r o p o r ti o n i n g s ys te m ’ s  s u p p l y o f o x yge n
U S P  a n d  n i tr o g e n  N F  s h al l  b e  l o c a te d  p e r  5 . 1 . 3 . 3  an d

N F PA  5 5 ,  as  ap p l i c ab l e .
( 2 ) T h e  m i x i n g  d e vi c e  an d  c o n tr o l s ,  a n al yz e r s ,  a n d  r e c e i ve r s

s h a l l  b e  l o c ate d  i n d o o r s  wi th i n  a r o o m  o r  a r e a p e r
5 . 1 . 3 . 3 . 1 .

( 3 ) T h e  i n d o o r  l o c a ti o n  s h a l l  i n c l u d e  atm o s p h e r i c  m o n i to r ‐
i n g fo r  o x yg e n  c o n c e n tr ati o n .

( 4 ) T h e  i n d o o r  l o c a ti o n  s h al l  b e  c o n s tr u c te d  wi th  a l l
r e q u i r e d  u ti l i ti e s  ( e . g . ,  e l e c tr i c i ty,  d r ai n s ,  l i gh ti n g )  p e r
NFPA  5000.

( 5 ) T h e  i n d o o r  l o c a ti o n  s h al l  b e  ve n ti l ate d  a n d  h e a te d  p e r
C h ap te r   9  a n d  th e  m a n u fac tu r e r ’ s  r e c o m m e n d ati o n s .

( C )  Re q u i re d  C o m p o n e n ts .    T h e  m e d i c al  ai r  p r o p o r ti o n i n g
s ys te m  s h al l  c o n s i s t o f th e  fo l l o wi n g:

( 1 ) S u p p l y o f o x yge n  U S P  an d  s u p p l y o f n i tr o ge n  N F  a s
fo l l o ws :

( a) T h e  s u p p l y l i n e s  s h al l  b e  fltered  to  r e m o ve  p a r ti c ‐
u l a te  e n te r i n g  th e  p r o p o r ti o n i n g  s ys te m .

( b ) T h e  m i n i m u m  s afe  s u p p l y ga s  te m p e r a tu r e  an d
r e c o m m e n d e d  l o c al  s i g n al  s h al l  b e  specifed  b y th e

m e d i c al  ai r  p r o p o r ti o n i n g s ys te m  m a n u fac tu r e r.

( 2 ) M i x i n g  d e vi c e  wi th  a n al yz e r s  an d  e n g i n e e r i n g  c o n tr o l s
p e r  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s  to  i n c l u d e ,  as  a

m i n i m u m ,  th e  fo l l o wi n g:

( a) At l e as t two  o x yge n  an a l yz e r s  c a p ab l e  o f i n d e p e n d ‐
e n tl y m o n i to r i n g o x yg e n  c o n c e n tr ati o n

( b ) M e c h an i s m  wh e r e  e ac h  an a l yz e r  b a s e d  u p o n
n o n c o n fo r m i n g  o x yg e n  c o n c e n tr ati o n  i s  c a p ab l e ,
d i r e c tl y o r  vi a  o th e r  m e d i c al  a i r  p r o p o r ti o n i n g

s ys te m  c o n tr o l s ,  o f au to m ati c al l y s h u tti n g  o ff th e
s u p p l y fr o m  th e  m e d i c al  ai r  p r o p o r ti o n i n g s ys te m
to  th e  m e d i c a l  a i r  p i p e d  d i s tr i b u ti o n  s ys te m  an d

ac ti va ti n g th e  r e s e r ve  s u p p l y
( c ) M e c h an i s m  wh e r e  e ac h  an a l yz e r,  b as e d  u p o n

n o n c o n fo r m i n g  o x yg e n  c o n c e n tr a ti o n ,  i s  c a p ab l e ,
d i r e c tl y o r  vi a  o th e r  p r o p o r ti o n i n g  s ys te m  c o n tr o l s ,

o f a u to m a ti c a l l y s h u tti n g  o ff th e  s u p p l y o f o x yg e n
a n d  n i tr o ge n  to  th e  p r o p o r ti o n i n g s ys te m  a n d  ac ti ‐
vati n g  th e  r e s e r ve  s u p p l y

( d ) P r o vi s i o n  fo r  m an u al  r e s e tti n g o f th e  p r o p o r ti o n ‐
i n g  s ys te m  afte r  d e te c ti o n  o f n o n c o n fo r m i n g

o x yg e n  c o n c e n tr a ti o n  an d  s u b s e q u e n t s h u td o wn
o n c e  c o n fo r m i n g  o x yge n  c o n c e n tr a ti o n  i s  e s tab ‐

l i s h e d ,  i n  o r d e r  to  r e - e s tab l i s h  fow to  th e  m e d i c al
a i r  p i p i n g s ys te m

( e ) M e an s  o f ve r i fyi n g  th e  p e r fo r m an c e  o f th e
a n al yz e r s  b y r e fe r e n c e  to  a n  ai r  s tan d a r d ,  wi th

kn o wn  tr ac e ab l e  o x yg e n  c o n te n t
( 3 ) M i n i m u m  o f o n e  r e c o r d e r  fo r  r e c o r d i n g th e  m e d i c al  ai r

p r o p o r ti o n i n g  s ys te m  p e r fo r m an c e  an d  a i r  q u al i ty fo r  a
p e r i o d  o f n o t l e s s  th an  2 4   h o u r s

( 4 ) C o n ti n u o u s  an a l ys i s  o f th e  m i x tu r e  a n d  a  r e c o r d i n g
c a p ab i l i ty p r o vi d e d  ( e . g . ,  vi a  a  d ata p o r t)

( 5 ) M e c h an i s m  fo r  i s o l ati n g  th e  p r i m ar y m e d i c a l  a i r  p r o p o r ‐
ti o n i n g s ys te m  fr o m  th e  r e s e r ve  s u p p l y a n d  th e  m e d i c al
ai r  p i p i n g d i s tr i b u ti o n  s ys te m  b y e m p l o yi n g  s e q u e n ti al

val ve s  fo r  r e d u n d a n c y
( 6 ) C ap ab i l i ty o f th e  r e s e r ve  s u p p l y to  a u to m a ti c a l l y ac ti va te

i f th e  p r i m a r y s u p p l y i s  i s o l ate d
( 7 ) Re s e r ve  s u p p l y o f m e d i c a l  a i r  U S P  s i z e d ,  at m i n i m u m ,

fo r  o n e  ave r ag e  d a y’ s  s u p p l y an d  c o n s i s ti n g  o f o n e  o f th e
fo l l o wi n g :

( a) Ad d i ti o n a l  m e d i c al  ai r  p r o p o r ti o n i n g  u n i t wi th  a
d e d i c a te d  s u p p l y o f o x yge n  U S P  a n d  n i tr o ge n  N F

( b ) M e d i c a l  a i r  c o m p r e s s o r  s ys te m  p e r  5 . 1 . 3 . 6 . 3 ,  wi th
th e  e x c e p ti o n  o f th e  al l o wan c e  o f a  s i m p l e x  m e d i ‐

c a l  ai r  c o m p r e s s o r  s ys te m
( c ) M e d i c al  a i r  c yl i n d e r  m an i fo l d  p e r  5 . 1 . 3 . 5 . 1 0

( 8 ) Re c e i ve r  ftted  wi th  a p r e s s u r e  r e l i e f va l ve  a n d  p r e s s u r e
ga u g e  a s  fo l l o ws :

( a) T h e  r e c e i ve r  s h al l  b e  c o n s tr u c te d  o f c o r r o s i o n -
r e s i s ta n t m ate r i a l s .

( b ) T h e  r e c e i ve r,  r e l i e f va l ve s ,  a n d  p r e s s u r e  ga u g e s
s h a l l  c o m p l y wi th  AS M E  Boiler and Pressure Vessel

Code an d  m a n u fac tu r e r ’ s  r e c o m m e n d ati o n s .
( 9 ) * War n i n g  s ys te m s  p e r  5 . 1 . 9 ,  i n c l u d i n g  a  l o c a l  s i gn a l  an d

m a s te r  al a r m  th at i n d i c a te s  n o n c o n fo r m i n g o x yge n
c o n c e n tr a ti o n  p e r  m a n u fac tu r e r ’ s  r e c o m m e n d ati o n s

( 1 0 ) F i n al  l i n e  p r e s s u r e  r e g u l ato r s  c o m p l yi n g  wi th  5 . 1 . 3 . 5 . 5
( 1 1 ) P r e s s u r e  r e l i e f c o m p l yi n g  wi th  5 . 1 . 3 . 5 . 6
( 1 2 ) L o c al  s i g n al s  c o m p l yi n g wi th  5 . 1 . 3 . 5 . 8 . 2
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5 . 1 . 3 . 7 *  M e d i c al –S u rgi c al  Vac u u m  C e n tral  S u p p l y S ys te m s .

5 . 1 . 3 . 7 . 1  M e d i c al –S u rgi c al  Vac u u m  C e n tral  S o u rc e s .    M e d i c al –
s u r gi c al  va c u u m  c e n tr al  s u p p l y s ys te m s  s h a l l  b e  l o c ate d  p e r
5 . 1 . 3 . 3  a s  fo l l o ws :

( 1 ) I n d o o r s  i n  a  d e d i c ate d  m e c h a n i c al  e q u i p m e n t ar e a ,
ad e q u ate l y ve n ti l a te d  an d  wi th  a n y r e q u i r e d  u ti l i ti e s

( 2 ) I n  a  r o o m  ve n ti l ate d  p e r  5 . 1 . 3 . 3 . 3 . 3
( 3 ) F o r  a i r-c o o l e d  e q u i p m e n t,  i n  a  r o o m  d e s i gn e d  to  m ai n ‐

ta i n  th e  am b i e n t te m p e r atu r e  r an g e  a s  r e c o m m e n d e d  b y
th e  e q u i p m e n t m an u fa c tu r e r

5 . 1 . 3 . 7 . 1 . 1    M e d i c a l –s u r g i c al  vac u u m  c e n tr al  s u p p l y s ys te m s
s h a l l  c o n s i s t o f th e  fo l l o wi n g :

( 1 ) Two  o r  m o r e  vac u u m  p u m p s  suffcient to  s e r ve  th e  p e a k
c a l c u l ate d  d e m a n d  wi th  th e  l ar g e s t s i n g l e  vac u u m  p u m p

o u t o f s e r vi c e
( 2 ) Au to m ati c  m e a n s  to  p r e ve n t backfow fr o m  a n y o n -c yc l e

va c u u m  p u m p s  th r o u g h  an y o ff- c yc l e  vac u u m  p u m p s
( 3 ) S h u to ff va l ve  o r  o th e r  i s o l ati o n  m e a n s  to  i s o l ate  e a c h

vac u u m  p u m p  fr o m  th e  c e n tr al l y p i p e d  s ys te m  an d  o th e r
vac u u m  p u m p s  fo r  m a i n te n an c e  o r  r e p a i r  wi th o u t l o s s  o f

va c u u m  i n  th e  s ys te m
( 4 ) Vac u u m  r e c e i ve r
( 5 ) P i p i n g  b e twe e n  th e  va c u u m  p u m p ( s ) ,  d i s c h ar g e ( s ) ,

r e c e i ve r ( s ) ,  a n d  va c u u m  s o u r c e  s h u to ff val ve  i n  a c c o r d ‐
an c e  wi th  5 . 1 . 1 0 . 2 ,  e x c e p t b r as s ,  g al van i z e d ,  o r  b l ac k s te e l

p i p e ,  wh i c h  i s  p e r m i tte d  to  b e  u s e d  as  r e c o m m e n d e d  b y
th e  m an u fac tu r e r

( 6 ) E x c e p t a s  defned  i n  5 . 1 . 3 . 7 . 1 . 1 ( 1 )  th r o u gh  5 . 1 . 3 . 7 . 1 . 1 ( 5 ) ,
m a te r i al s  an d  d e vi c e s  u s e d  b e twe e n  th e  m e d i c al  vac u u m
e x h a u s t an d  th e  m e d i c al  vac u u m  s o u r c e  th at a r e  p e r m i t‐

te d  to  b e  o f an y d e s i gn  o r  c o n s tr u c ti o n  ap p r o p r i ate  fo r
th e  s e r vi c e  as  d e te r m i n e d  b y th e  m an u fac tu r e r

( 7 ) Vac u u m  fltration  p e r  5 . 1 . 3 . 7 . 4

5 . 1 . 3 . 7 . 2  Vac u um  P u m p s .

5 . 1 . 3 . 7 . 2 . 1    Va c u u m  p u m p s  s h al l  b e  c o n s tr u c te d  o f m ate r i al s
d e e m e d  s u i tab l e  b y th e  m an u fa c tu r e r.

5 . 1 . 3 . 7 . 2 . 2    An ti vi b r ati o n  m o u n ti n g s  s h a l l  b e  i n s ta l l e d  fo r
vac u u m  p u m p s  as  r e q u i r e d  b y e q u i p m e n t d yn am i c s  o r  l o c a ti o n
an d  i n  a c c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

5 . 1 . 3 . 7 . 2 . 3    F l e x i b l e  c o n n e c to r s  s h al l  c o n n e c t th e  vac u u m
p u m p s  wi th  th e i r  i n take  an d  o u tl e t p i p i n g.

5 . 1 . 3 . 7 . 2 . 4    F o r  l i q u i d  r i n g va c u u m  p u m p s ,  s e al  wa te r  s h a l l  b e
o f a q u a l i ty r e c o m m e n d e d  b y th e  va c u u m  p u m p  m an u fac tu r e r.

5 . 1 . 3 . 7 . 3  Vac u u m  Re c e i ve rs .    Re c e i ve r s  fo r  vac u u m  s h al l  m e e t
th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  m a d e  o f m ate r i a l s  d e e m e d  s u i ta b l e  b y th e
m a n u fac tu r e r.

( 2 ) T h e y s h al l  c o m p l y wi th  S e c ti o n  VI I I ,  “Unfred  P r e s s u r e
Ve s s e l s , ”  o f th e  AS M E  Boiler and Pressure Vessel Code.

( 3 ) T h e y s h al l  b e  c ap ab l e  o f wi th s tan d i n g  a g au g e  p r e s s u r e  o f
4 1 5  kP a  ( 6 0  p s i )  a n d  7 6 0  m m  ( 3 0  i n . )  g au ge  H gV.

( 4 ) T h e y s h al l  b e  e q u i p p e d  wi th  a m an u al  d r ai n .
( 5 ) T h e y s h a l l  b e  o f a c ap a c i ty b as e d  o n  th e  te c h n o l o g y o f th e

p u m p s .

5 . 1 . 3 . 7 . 4  Vac u u m  Fi l trati o n .    C e n tr al  s u p p l y s ys te m s  fo r
va c u u m  o th e r  th a n  l i q u i d  r i n g  p u m p s  s h a l l  b e  p r o vi d e d  wi th
i n l e t fltration  wi th  th e  fo l l o wi n g c h ar a c te r i s ti c s :

( 1 ) F i l tr ati o n  s h a l l  b e  a t l e as t d u p l e x  to  a l l o w o n e  flter  to  b e
e x c h an g e d  wi th o u t i m p a i r i n g th e  vac u u m  s ys te m .

( 2 ) F i l tr ati o n  s h al l  b e  l o c ate d  o n  th e  p ati e n t s i d e  o f th e
vac u u m  p r o d u c e r.

( 3 ) F i l te r s  s h a l l  b e  effcient to  0 . 3  μ m  an d  9 9 . 9 7  p e r c e n t
H E PA o r  b e tte r  i n  a c c o r d a n c e  wi th  D O E -S T D -3 0 2 0 ,  Spec‐
ifcation for HEPA Filters Used by DOE Contractors.

( 4 ) F i l tr a ti o n  s h al l  b e  s i z e d  fo r  1 0 0  p e r c e n t o f th e  p e ak
c a l c u l ate d  d e m an d  wh i l e  o n e  flter  o r  flter  b u n d l e  i s
i s o l ate d .

( 5 ) Gr o u p i n g m u l ti p l e  flters  i n to  b u n d l e s  to  ac h i e ve  th e
r e q u i r e d  c ap ac i ti e s  s h al l  b e  p e r m i tte d .

( 6 ) T h e  s ys te m  s h a l l  b e  p r o vi d e d  wi th  i s o l ati o n  va l ve s  o n  th e
s o u r c e  s i d e  o f e a c h  flter  o r  flter  b u n d l e  a n d  i s o l a ti o n

va l ve s  o n  th e  p ati e n t s i d e  o f e ac h  flter  o r  flter  b u n d l e ,
p e r m i tti n g th e  flters  to  b e  i s o l ate d  wi th o u t s h u tti n g o ff
fow to  th e  c e n tr al  s u p p l y s ys te m .

( 7 ) A m e an s  s h al l  b e  avai l ab l e  to  al l o w th e  u s e r  to  o b s e r ve
a n y a c c u m u l a ti o n s  o f l i q u i d s .

( 8 ) A vac u u m  r e l i e f p e tc o c k s h al l  b e  p r o vi d e d  to  a l l o w
va c u u m  to  b e  r e l i e ve d  i n  th e  flter  c an i s te r  d u r i n g  flter
r e p l a c e m e n t.

( 9 ) F i l te r  e l e m e n ts  an d  c a n i s te r s  s h a l l  b e  p e r m i tte d  to  b e
c o n s tr u c te d  o f m a te r i al s  as  d e e m e d  s u i ta b l e  b y th e

m a n u fac tu r e r.
( 1 0 ) I n  n o r m a l  o p e r ati o n ,  o n e  flter  o r  flter  b u n d l e  s h a l l  b e

i s o l ate d  fr o m  th e  s ys te m  to  b e  avai l a b l e  fo r  s e r vi c e
s h o u l d  a  b l o c kag e  i n  th e  o p e r a ti n g flter  o c c u r  o r  r o ta‐
ti o n  o f th e  flters  b e  d e s i r e d  afte r  flter  e l e m e n t

e x c h an g e .

5 . 1 . 3 . 7 . 5  P i p i n g Ar ran ge m e n t an d  Re d u n d an c i e s .

5 . 1 . 3 . 7 . 5 . 1    P i p i n g a r r an g e m e n t s h al l  b e  a s  fo l l o ws :

( 1 ) P i p i n g  s h al l  b e  ar r an g e d  to  a l l o w s e r vi c e  a n d  a c o n ti n u ‐
o u s  s u p p l y o f m e d i c al –s u r g i c al  va c u u m  i n  th e  e ve n t o f a
s i n gl e  fa u l t fa i l u r e .

( 2 ) P i p i n g  ar r an g e m e n t s h a l l  b e  p e r m i tte d  to  var y b a s e d  o n
th e  te c h n o l o g y( i e s )  e m p l o ye d ,  p r o vi d e d  th at a n  e q u al
l e ve l  o f o p e r ati n g  r e d u n d an c y i s  m a i n tai n e d .

( 3 ) Wh e r e  o n l y o n e  s e t o f va c u u m  p u m p s  i s  a va i l a b l e  fo r  a
c o m b i n e d  m e d i c a l –s u r g i c a l  vac u u m  s ys te m  a n d  an  an al y‐
s i s ,  a  r e s e ar c h ,  o r  a te ac h i n g  l ab o r ato r y va c u u m  s ys te m ,
s u c h  l ab o r ato r i e s  s h a l l  b e  c o n n e c te d  s e p ar ate l y fr o m  th e

m e d i c al –s u r gi c al  s ys te m  d i r e c tl y to  th e  r e c e i ve r  ta n k
th r o u g h  i ts  o wn  i s o l ati o n  va l ve  an d  fuid  tr ap  l o c a te d  a t

th e  r e c e i ve r,  a n d  b e twe e n  th e  i s o l ati o n  val ve  an d  fuid
tr a p ,  a s c r u b b e r  s h al l  b e  p e r m i tte d  to  b e  i n s ta l l e d .

5 . 1 . 3 . 7 . 5 . 2    T h e  m e d i c al –s u r gi c al  va c u u m  r e c e i ve r ( s )  s h al l  b e
s e r vi c e ab l e  wi th o u t s h u tti n g  d o wn  th e  m e d i c al –s u r g i c al
va c u u m  s ys te m  b y an y m e th o d  to  e n s u r e  c o n ti n u ati o n  o f s e r v‐

i c e  to  th e  fa c i l i ty’ s  m e d i c a l –s u r g i c a l  p i p e l i n e  d i s tr i b u ti o n
s ys te m .

5 . 1 . 3 . 7 . 5 . 3    M e d i c al –s u r g i c al  vac u u m  c e n tr al  s u p p l y s ys te m s
s h a l l  b e  p r o vi d e d  wi th  a s o u r c e  s h u to ff val ve  p e r  5 . 1 . 4 . 2 .

5 . 1 . 3 . 7 . 6  E l e c tri c al  P o we r an d  C o n tro l .

( A)    M e d i c a l  va c u u m  s o u r c e  s ys te m s  s h a l l  b e  c o n tr o l l e d  to
e n s u r e  c o n ti n u o u s  s u p p l y o f s u c ti o n  at p r e s s u r e s  c o n s i s te n t
wi th  Ta b l e  5 . 1 . 1 1  u n d e r  al l  c o n d i ti o n s  o f s ys te m  u s e  a s  fo l l o ws :

( 1 ) Au to m ati c  a c ti va ti o n  o f p u m p ( s )  as  n e c e s s ar y to  s u p p l y
th e  d e m a n d .
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( 2 ) M an a gi n g th e  o p e r ati o n  to  e q u al i z e  we ar  o n  al l  p u m p s .
Wh e r e  th i s  e q u al i z ati o n  i s  ac h i e ve d  m a n u al l y,  th e  fac i l i ty
s taff s h a l l  a r r an g e  a  s c h e d u l e  fo r  m a n u al  al te r n ati o n .

( B )    C o n tr o l s  s h a l l  p r o vi d e  th e  fo l l o wi n g fu n c ti o n s :

( 1 ) Wh e r e  m e d i c al  va c u u m  s o u r c e  s ys te m s  h a vi n g two  o r
m o r e  p u m p s  e m p l o y an y e l e c tr i c al  c i r c u i t d e vi c e  th at

u p o n  fa i l u r e  c o u l d  p r e ve n t s u p p l y o f m e d i c a l  va c u u m ,  th e
c o n tr o l s  s h al l  b e  p r o vi d e d  wi th  an  au to m ati c al l y a c ti vate d
a l te r n ati ve  m e th o d  fo r  e n s u r i n g  s u p p l y ( e . g . ,  r e d u n d a n t

c o m p o n e n t( s ) ,  an  al te r n a te  e l e c tr i c a l  s u p p l y p ath ,  o r
o th e r  e q u i val e n t m e th o d ) .

( 2 ) C o n tr o l  c i r c u i ts  s h a l l  b e  ar r a n ge d  i n  s u c h  a m an n e r  th at
i s o l ati o n  o f o n e  p u m p  o r  c o m p o n e n t fr o m  th e  s ys te m
( e . g . ,  fo r  m a i n te n an c e  o r  r e p ai r )  d o e s  n o t i n te r r u p t th e
o p e r ati o n  o f o th e r  p u m p ( s )  o r  c o m p o n e n t( s ) .

( 3 ) An  a u to m a ti c  r e s tar t fu n c ti o n  s h a l l  b e  i n c l u d e d ,  s u c h  th a t
th e  s u p p l y o f m e d i c al  va c u u m  wi l l  r e s u m e  n o r m al l y afte r
p o we r  i n te r r u p ti o n  wi th o u t m an u al  i n te r ve n ti o n .

( C )    E ac h  p u m p  m o to r  s h al l  b e  p r o vi d e d  wi th  e l e c tr i c al
c o m p o n e n ts  i n c l u d i n g ,  b u t n o t l i m i te d  to :

( 1 ) D e d i c a te d  d i s c o n n e c t s wi tc h  i n s tal l e d  i n  th e  e l e c tr i c al
c i r c u i t ah e ad  o f e ac h  m o to r  s tar te r

( 2 ) M o to r  s ta r ti n g d e vi c e
( 3 ) O ve r l o ad  p r o te c ti o n

( D )    Vac u u m  s o u r c e  s ys te m  c o n tr o l s  s h a l l  b e  p r o vi d e d  wi th
e l e c tr i c a l  s ys te m s  i n c l u d i n g ,  a t a m i n i m u m :

( 1 ) C o n tr o l  c i r c u i ts  s h al l  b e  ar r an g e d  s o  th at fa i l u r e  o f a n y
c o m p o n e n t o f th e  c o n tr o l  c i r c u i t,  o r  s h u td o wn  o f o n e

p u m p  ( e . g. ,  fo r  s e r vi c e ) ,  d o e s  n o t i n te r r u p t a u to m a ti c
o p e r ati o n  o f th e  s tan d b y p u m p .

( 2 ) C o n tr o l s  s h al l  b e  p r o vi d e d  wi th  b u i l t- i n  d i s c o n n e c t m e a n s
to  al l o w a p p r o p r i a te  o p e r a ti o n  o f m u l ti p l e  p u m p  s ys te m s
a n d  p r o te c t s e r vi c e  p e r s o n n e l  fr o m  e x p o s u r e  to  l i ve
vo l tag e s .

( 3 ) Wh e re  c o m p o n e n ts  a r e  c o m m o n  to  m o r e  th a n  o n e
c o n tr o l  c i r c u i t,  th e  c o m m o n  d e vi c e  s h al l  b e  p r o vi d e d  wi th
e l e c tr i c al  p r o te c ti o n  to  p r e ve n t l o s s  o f th e  c o n tr o l

c i r c u i ts ( s )  i n  th e  e ve n t o f s h o r t c i r c u i t i n  th e  d e vi c e .
( 4 ) An  a u to m a ti c  r e s tar t fu n c ti o n  s h a l l  b e  i n c l u d e d ,  s u c h  th a t

th e  p u m p ( s )  wi l l  r e s ta r t afte r  p o we r  i n te r r u p ti o n  wi th o u t
m a n u a l  i n te r ve n ti o n .

( E )    E l e c tr i c al  i n s ta l l a ti o n  an d  wi r i n g  s h al l  c o n fo r m  to  th e
r e q u i r e m e n ts  o f NFPA  70.

( F)    E m e r ge n c y e l e c tr i c al  s e r vi c e  fo r  th e  p u m p s  s h al l  c o n fo r m
to  th e  r e q u i r e m e n ts  o f th e  e s s e n ti a l  e l e c tr i c a l  s ys te m  a s

d e s c r i b e d  i n  C h a p te r   6 .

5 . 1 . 3 . 7 . 7  M e d i c al –S u rgi c al  Vac uu m  E x h au s t.

5 . 1 . 3 . 7 . 7 . 1    T h e  m e d i c al –s u r gi c a l  va c u u m  p u m p s  s h a l l  e x h a u s t
i n  a  m a n n e r  a n d  l o c ati o n  th at m i n i m i z e s  th e  h a z a r d s  o f n o i s e

an d  c o n ta m i n ati o n  to  th e  fa c i l i ty an d  i ts  e n vi r o n m e n t.

5 . 1 . 3 . 7 . 7 . 2    T h e  e x h a u s t s h al l  b e  l o c ate d  as  fo l l o ws :

( 1 ) O u td o o r s
( 2 ) At l e as t 7 . 5  m  ( 2 5  ft)  fr o m  a n y d o o r,  wi n d o w,  ai r  i n take ,

o r  o th e r  o p e n i n g s  i n  b u i l d i n gs  o r  p l ac e s  o f p u b l i c  a s s e m ‐
b l y

( 3 ) At a l e ve l  d i ffe r e n t fr o m  a i r  i n take s

( 4 ) Wh e r e  p r e va i l i n g wi n d s ,  ad j a c e n t b u i l d i n g s ,  to p o g r ap h y,
o r  o th e r  infuences  wi l l  n o t d i ve r t th e  e x h a u s t i n to  o c c u ‐
p i e d  ar e as  o r  p r e ve n t d i s p e r s i o n  o f th e  e x h au s t

5 . 1 . 3 . 7 . 7 . 3    T h e  e n d  o f th e  e x h au s t s h al l  b e  tu r n e d  d o wn  an d
s c r e e n e d  o r  o th e r wi s e  b e  p r o te c te d  a ga i n s t th e  e n tr y o f ve r m i n ,
d e b r i s ,  o r  p r e c i p i tati o n  b y s c r e e n i n g  fab r i c a te d  o r  c o m p o s e d  o f

a  n o n c o r r o d i n g m ate r i a l .

5 . 1 . 3 . 7 . 7 . 4    Va c u u m  e x h au s t s h a l l  b e  l a b e l e d  i n  a c c o r d a n c e
wi th  5 . 1 . 1 1 . 1  wi th  a n y m e th o d  th at wo u l d  d i s ti n gu i s h  i t a s  a

va c u u m  e x h a u s t.

5 . 1 . 3 . 7 . 7 . 5    T h e  e x h au s t s h al l  b e  fr e e  o f d i p s  an d  l o o p s  th a t
m i gh t tr ap  c o n d e n s a te  o r  o i l  o r  p r o vi d e d  wi th  a d r i p  l e g  an d
va l ve d  d r a i n  at th e  b o tto m  o f th e  l o w p o i n t.

5 . 1 . 3 . 7 . 7 . 6    Va c u u m  e x h au s ts  fr o m  m u l ti p l e  p u m p s  s h a l l  b e
p e r m i tte d  to  b e  j o i n e d  to g e th e r  to  o n e  c o m m o n  e x h a u s t wh e r e

th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) T h e  c o m m o n  e x h a u s t i s  s i z e d  to  m i n i m i z e  b ac k p r e s s u r e
i n  ac c o r d an c e  wi th  th e  p u m p  m a n u fac tu r e r ’ s  r e c o m m e n ‐

d ati o n s .
( 2 ) E a c h  p u m p  c a n  b e  i s o l a te d  b y m a n u al  o r  c h e c k va l ve ,

b l i n d  fange,  o r  tu b e  c a p  to  p r e ve n t o p e n  e x h au s t p i p i n g
wh e n  th e  p u m p ( s )  i s  r e m o ve d  fo r  s e r vi c e  fr o m  c o n s e ‐
q u e n t fow o f e x h a u s t a i r  i n to  th e  r o o m .

5 . 1 . 3 . 7 . 7 . 7    Va c u u m  e x h a u s t p i p i n g  s h a l l  b e  p e r m i tte d  to  b e
m a d e  o f m a te r i al s  an d  u s e  a j o i n i n g te c h n i q u e  a s  p e r m i tte d

u n d e r  5 . 1 . 1 0 . 2  a n d  5 . 1 . 1 0 . 3 .

5 . 1 . 3 . 7 . 8  O p e rati n g Al ar m s .    Wh e n  th e  c ap a c i ty o f th e  m e d i c al
vac u u m  s u p p l y s ys te m  n o t i n  u s e  i s  l e s s  th an  th e  e q u i val e n t

c a p a c i ty o f o n e  p u m p ,  a l o c al  al a r m  s h a l l  ac ti vate  [see
5.1.9.5.3(4)].  T h i s  s i g n al  s h a l l  r e q u i r e  m a n u a l  r e s e t.

5 . 1 . 3 . 8 *  Was te  An e s th e ti c  G as  D i s p o s al  ( WAG D )  C e n tral
S up p l y S ys te m s .

5 . 1 . 3 . 8 . 1 *  S u p p l y S o u rc e s .    WAGD  s u p p l y s o u r c e s  s h a l l  b e
c h o s e n  i n  c o n s u l ta ti o n  wi th  th e  m e d i c al  s taff h avi n g  kn o wl e d ge

o f th e  r e q u i r e m e n ts  to  d e te r m i n e  th e  typ e  o f s ys te m ,  n u m b e r
an d  p l ac e m e n t o f te r m i n al s ,  an d  o th e r  r e q u i r e d  s afe ty an d

o p e r ati n g  d e vi c e s .

5 . 1 . 3 . 8 . 1 . 1    WAGD  s h al l  b e  p e r m i tte d  to  b e  p r o d u c e d  th r o u g h
th e  m e d i c al –s u r g i c al  vac u u m  s o u r c e ,  b y a  d e d i c ate d  p r o d u c e r,

o r  b y ve n tu r i .

5 . 1 . 3 . 8 . 1 . 2    I f WAGD  i s  p r o d u c e d  b y th e  m e d i c al –s u r gi c al
va c u u m  s o u r c e ,  th e  fo l l o wi n g  s h a l l  a p p l y:

( 1 ) T h e  m e d i c a l –s u r g i c a l  va c u u m  s o u r c e  s h al l  c o m p l y wi th
5 . 1 . 3 . 7 .

( 2 ) T h e  to tal  c o n c e n tr ati o n  o f o x yg e n  s h a l l  b e  m ai n ta i n e d
b e l o w 2 3 . 6  p e r c e n t u n l e s s  o n e  o f th e  fo l l o wi n g  c o n d i ti o n s
i s  m e t:

( a) T h e  vac u u m  p u m p  c o m p l i e s  wi th  5 . 1 . 3 . 8 . 2 . 1 .
( b ) T h e  c o m b i n e d  m e d i c a l –s u r g i c a l  vac u u m / WAGD

s ys te m  i s  m o n i to r e d  fo r  o x yge n  an d  a n  a l a r m  wi l l
i n i ti a te  at al l  m a s te r  al ar m  p an e l s  i f th e  o x yg e n
c o n c e n tr ati o n  e x c e e d s  2 3 . 6   p e r c e n t.

( 3 ) T h e  m e d i c al –s u r gi c a l  vac u u m  s o u r c e  s h al l  b e  s i z e d  to
ac c o m m o d a te  th e  a d d i ti o n al  vo l u m e .
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5 . 1 . 3 . 8 . 1 . 3    I f WAGD  i s  p r o d u c e d  b y a d e d i c ate d  WAGD
p r o d u c e r  wi th  a to tal  p o we r  e q u a l  to  o r  g r e ate r  th a n  1  h o r s e ‐
p o we r  i n  to tal  ( b o th  p r o d u c e r s ) ,  th e  fo l l o wi n g  s h a l l  a p p l y:

( 1 ) T h e  WAGD  s o u r c e  s h al l  b e  l o c ate d  i n  ac c o r d an c e  wi th
5 . 1 . 3 . 3 .

( 2 ) T h e  WAG D  s o u r c e  s h al l  b e  l o c ate d  i n d o o r s  i n  a  d e d i c a te d
m e c h a n i c al  e q u i p m e n t ar e a wi th  a n y r e q u i r e d  u ti l i ti e s .

( 3 ) T h e  WAGD  s o u r c e  s h al l  b e  ve n ti l a te d  p e r  5 . 1 . 3 . 3 . 3 . 3 .
( 4 ) F o r  ai r- c o o l e d  e q u i p m e n t,  th e  WAGD  s o u r c e  s h al l  b e

l o c a te d  to  m ai n ta i n  th e  am b i e n t te m p e r atu r e  r a n ge  a s
r e c o m m e n d e d  b y th e  m an u fac tu r e r.

( 5 ) T h e  WAGD  p r o d u c e r s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 8 . 2 .

5 . 1 . 3 . 8 . 1 . 4    I f WAGD  i s  p r o d u c e d  b y a d e d i c ate d  WAGD
p r o d u c e r  wi th  a  to tal  p o we r  l e s s  th an  1  h o r s e p o we r  i n  to tal
( b o th  p r o d u c e r s ) ,  th e  fo l l o wi n g  s h a l l  a p p l y:

( 1 ) T h e  WAGD  s o u r c e  s h a l l  b e  p e r m i tte d  to  b e  l o c ate d  n e ar
th e  i n l e t( s )  s e r ve d .

( 2 ) F o r  ai r- c o o l e d  e q u i p m e n t,  th e  WAGD  s o u r c e  s h al l  b e
l o c ate d  to  m a i n tai n  th e  am b i e n t te m p e r atu r e  r a n ge  a s
r e c o m m e n d e d  b y th e  m an u fa c tu r e r.

5 . 1 . 3 . 8 . 1 . 5    F o r  l i q u i d  r i n g p u m p s  i n  WAG D  s e r vi c e ,  s e a l  wa te r
s h a l l  b e  o f a  q u a l i ty as  r e c o m m e n d e d  b y th e  p u m p  m an u fa c ‐
tu r e r.

5 . 1 . 3 . 8 . 1 . 6    T h e  WAGD  s o u r c e  s h a l l  c o n s i s t o f th e  fo l l o wi n g :

( 1 ) Two  o r  m o r e  WAGD  p r o d u c e r s  suffcient to  s e r ve  th e
p e ak c al c u l ate d  d e m a n d  wi th  th e  l ar g e s t s i n g l e  WAGD
p r o d u c e r  o u t o f s e r vi c e

( 2 ) Au to m ati c  m e a n s  to  p r e ve n t backfow fr o m  a n y o n -c yc l e
WAGD  p r o d u c e r s  th r o u gh  an y o ff-c yc l e  WAG D  p r o d u c e r s

( 3 ) S h u to ff val ve  to  i s o l ate  e a c h  WAG D  p r o d u c e r  fr o m  th e
c e n tr al l y p i p e d  s ys te m  an d  o th e r  WAG D  p r o d u c e r s  fo r

m a i n te n an c e  o r  r e p a i r  wi th o u t l o s s  o f WAGD  i n  th e
s ys te m

( 4 ) P i p i n g  b e twe e n  th e  WAG D  p r o d u c e r s  an d  th e  s o u r c e
s h u to ff val ve  c o m p l i an t wi th  5 . 1 . 1 0 . 2 ,  as  r e c o m m e n d e d  b y

th e  m an u fac tu r e r
( 5 ) An ti vi b r ati o n  m o u n ti n g s  i n s tal l e d  fo r  WAGD  p r o d u c e r s  a s

r e q u i r e d  b y e q u i p m e n t d yn am i c s  o r  l o c a ti o n  a n d  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s

( 6 ) F l e x i b l e  c o n n e c to r s  i n te r c o n n e c ti n g  th e  p r o d u c e r s  wi th
th e i r  i n ta ke  an d  o u tl e t p i p i n g  as  r e q u i r e d  b y e q u i p m e n t

d yn a m i c s  o r  l o c a ti o n  an d  i n  ac c o r d a n c e  wi th  th e  WAGD
p r o d u c e r  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s

5 . 1 . 3 . 8 . 1 . 7    I f WAGD  i s  p r o d u c e d  b y a  ve n tu r i ,  th e  fo l l o wi n g
s h a l l  a p p l y:

( 1 ) T h e  ve n tu r i  s h al l  n o t b e  u s e r-ad j u s ta b l e  ( i . e . ,  r e q u i r e  th e
u s e  o f s p e c i a l  to o l s ) .

( 2 ) T h e  ve n tu r i  s h al l  b e  d r i ve n  u s i n g wate r,  i n e r t g as ,  i n s tr u ‐
m e n t ai r,  o r  o th e r  d e d i c ate d  ai r  s o u r c e .

( 3 ) M e d i c al  a i r  s h al l  n o t b e  u s e d  to  p o we r  th e  ve n tu r i .

5 . 1 . 3 . 8 . 2  WAG D  P ro d u c e rs .

5 . 1 . 3 . 8 . 2 . 1    Va c u u m  p u m p s  d e d i c ate d  fo r  WAGD  s e r vi c e  s h a l l
b e  a s  fo l l o ws :

( 1 ) C o m p l i an t wi th  5 . 1 . 3 . 7 . 2
( 2 ) D e s i g n e d  o f m a te r i al s  a n d  u s i n g  l u b r i c a n ts  an d  s e al an ts

th a t a r e  i n e r t i n  th e  p r e s e n c e  o f o x yge n ,  n i tr o u s  o x i d e ,
a n d  h al o ge n a te d  a n e s th e ti c s

5 . 1 . 3 . 8 . 2 . 2    Va c u u m  p r o d u c e r s  ( e . g . ,  fan s  o r  b l o we r s )  d e s i gn e d
fo r  o p e r ati o n  at vac u u m s  b e l o w 1 3 0  m m  ( 5  i n . )  H g V s h a l l  b e  a s

fo l l o ws :

( 1 ) P e r m i tte d  to  b e  m ad e  o f a n y m a te r i al s  d e te r m i n e d  b y th e
m a n u fac tu r e r  as  s u i tab l e  fo r  th e  s e r vi c e

( 2 ) P r o vi d e d  wi th  an ti vi b r ati o n  m o u n ti n g s  as  r e q u i r e d  b y
e q u i p m e n t d yn a m i c s  o r  l o c ati o n  an d  i n  a c c o r d an c e  wi th

th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n
( 3 ) C o n n e c te d  wi th  th e i r  i n ta ke  an d  o u tl e t p i p i n g th r o u g h

fexible  c o n n e c ti o n s
( 4 ) U s e d  o n l y fo r  WAG D  s e r vi c e  an d  n o t e m p l o ye d  fo r  o th e r

s e r vi c e s
( 5 ) I n te r c o n n e c te d  vi a  p i p i n g ,  d u c two r k,  a n d  s o  fo r th ,  m ad e

o f m ate r i al s  d e te r m i n e d  b y th e  m an u fa c tu r e r  a s  s u i tab l e
to  th e  s e r vi c e

5 . 1 . 3 . 8 . 3  WAG D  Al ar m s .

5 . 1 . 3 . 8 . 3 . 1    Wh e n  th e  WAGD  s ys te m  i s  s e r ve d  b y a  c e n tr al
s o u r c e ( s ) ,  a l o c a l  a l a r m  c o m p l yi n g  wi th  5 . 1 . 9 . 5  s h a l l  b e  p r o vi ‐
d e d  fo r  th e  WAG D  s o u r c e .

5 . 1 . 3 . 8 . 3 . 2    Wh e r e  WAG D  s o u r c e  s ys te m s  h a ve  two  o r  m o r e
p r o d u c e r s ,  an d  th e  c a p a c i ty o f th e  WAGD  s ys te m  n o t i n  u s e  i s

l e s s  th an  th e  e q u i val e n t c ap a c i ty o f o n e  p r o d u c e r,  a l o c al  al a r m
s h a l l  a c ti va te  [see 5. 1 . 9. 5. 3(5)].  T h i s  s i gn a l  s h al l  r e q u i r e  m an u al
r e s e t.

5 . 1 . 3 . 8 . 4  E l e c tri c al  P o we r an d  C o n tro l .

5 . 1 . 3 . 8 . 4 . 1    WAGD  s o u r c e  s ys te m s  s h al l  b e  c o n tr o l l e d  to  e n s u r e
c o n ti n u o u s  fow u n d e r  a l l  c o n d i ti o n s  o f s ys te m  u s e  as  fo l l o ws :

( 1 ) Au to m ati c  ac ti vati o n  o f p r o d u c e r ( s )  as  n e c e s s a r y to
s u p p l y th e  d e m an d .

( 2 ) M an a gi n g th e  o p e r ati o n  to  e q u a l i z e  we a r  o n  a l l  p r o d u c ‐
e r s .  Wh e r e  th i s  e q u al i z a ti o n  i s  a c h i e ve d  m an u a l l y,  th e
fa c i l i ty s taff s h al l  a r r an g e  a  s c h e d u l e  fo r  m a n u a l  al te r n a‐

ti o n .

5 . 1 . 3 . 8 . 4 . 2    C o n tr o l s  s h a l l  p r o vi d e  th e  fo l l o wi n g fu n c ti o n s :

( 1 ) Wh e r e  WAGD  s o u r c e  s ys te m s  h a vi n g two  o r  m o r e  p r o d u c ‐
e r s  e m p l o y an y e l e c tr i c al  c i r c u i t d e vi c e  wh i c h  u p o n  fai l ‐
u r e  c o u l d  s to p  th e  WAGD ,  th e  c o n tr o l s  s h al l  b e  p r o vi d e d

wi th  a n  au to m ati c a l l y ac ti va te d  a l te r n ati ve  m e th o d  fo r
e n s u r i n g  s u p p l y ( i . e . ,  r e d u n d a n t c o m p o n e n t( s ) ,  an  al te r ‐

n a te  e l e c tr i c a l  s u p p l y p ath  o r  o th e r  e q u i val e n t m e th o d ) .
( 2 ) C o n tr o l  c i r c u i ts  s h a l l  b e  ar r a n ge d  i n  s u c h  a m an n e r  th a t

i s o l ati o n  o f o n e  p r o d u c e r  o r  c o m p o n e n t fr o m  th e  s ys te m
( e . g. ,  fo r  m ai n te n an c e  o r  r e p ai r )  d o e s  n o t i n te r r u p t th e
o p e r ati o n  o f o th e r  p u m p ( s )  o r  c o m p o n e n t( s ) .

( 3 ) An  a u to m a ti c  r e s tar t fu n c ti o n  s h a l l  b e  i n c l u d e d ,  s u c h  th at
th e  s u p p l y o f WAGD  wi l l  r e s u m e  n o r m al l y afte r  p o we r

i n te r r u p ti o n  wi th o u t m a n u a l  i n te r ve n ti o n .

5 . 1 . 3 . 8 . 4 . 3    E ac h  p r o d u c e r  m o to r  s h a l l  b e  p r o vi d e d  wi th  e l e c ‐
tr i c a l  c o m p o n e n ts  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) D e d i c a te d  d i s c o n n e c t s wi tc h  i n s ta l l e d  i n  th e  e l e c tr i c al
c i r c u i t ah e ad  o f e ac h  m o to r  s tar te r

( 2 ) M o to r  s ta r ti n g d e vi c e
( 3 ) O ve r l o ad  p r o te c ti o n

5 . 1 . 3 . 8 . 4 . 4    WAGD  s o u r c e  s ys te m  c o n tr o l s  s h al l  b e  p r o vi d e d
wi th  e l e c tr i c a l  s ys te m s  i n c l u d i n g  a t l e as t:

( 1 ) C o n tr o l  c i r c u i ts  s h al l  b e  ar r an g e d  s o  th at fa i l u r e  o f a n y
c o m p o n e n t o f th e  c o n tr o l  c i r c u i t,  o r  s h u td o wn  o f o n e
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p r o d u c e r  ( e . g . ,  fo r  s e r vi c e )  d o e s  n o t i n te r r u p t a u to m a ti c
o p e r ati o n  o f th e  s tan d b y p r o d u c e r.

( 2 ) C o n tr o l s  s h al l  b e  p r o vi d e d  wi th  b u i l t i n  d i s c o n n e c t m e a n s
to  a l l o w ap p r o p r i a te  o p e r ati o n  o f m u l ti p l e  p r o d u c e r
s ys te m s  a n d  p r o te c t s e r vi c e  p e r s o n n e l  fr o m  e x p o s u r e  to

l i ve  vo l tag e s .
( 3 ) Wh e r e  c o m p o n e n ts  a r e  c o m m o n  to  m o r e  th a n  o n e

c o n tr o l  c i r c u i t,  th e  c o m m o n  d e vi c e  s h al l  b e  p r o vi d e d  wi th
e l e c tr i c al  p r o te c ti o n  to  p r e ve n t l o s s  o f th e  c o n tr o l
c i r c u i ts ( s )  i n  th e  e ve n t o f s h o r t c i r c u i t i n  th e  d e vi c e .

( 4 ) An  a u to m a ti c  r e s tar t fu n c ti o n  s h a l l  b e  i n c l u d e d ,  s u c h  th at
th e  p u m p ( s )  wi l l  r e s tar t afte r  p o we r  i n te r r u p ti o n  wi th o u t
m a n u al  i n te r ve n ti o n .

5 . 1 . 3 . 8 . 4 . 5    E l e c tr i c al  i n s tal l ati o n  a n d  wi r i n g  s h al l  c o n fo r m  to
th e  r e q u i r e m e n ts  o f NFPA  70.

5 . 1 . 3 . 8 . 4 . 6    E m e r ge n c y e l e c tr i c al  s e r vi c e  fo r  th e  p r o d u c e r s
s h a l l  c o n fo r m  to  th e  r e q u i r e m e n ts  o f th e  e s s e n ti a l  e l e c tr i c al

s ys te m  as  d e s c r i b e d  i n  C h ap te r   6 .

Δ 5 . 1 . 3 . 8 . 5  WAG D  E x h aus t.    WAGD  p r o d u c e r s  s h al l  e x h a u s t i n
c o m p l i a n c e  wi th  5 . 1 . 3 . 7 . 7  u n l e s s  o th e r wi s e  p e r m i tte d  b y o n e  o f
th e  fo l l o wi n g:

( 1 ) P r o d u c e r s  u n d e r  1  h p  a n d  ve n tu r i  p r o d u c e r s  s h al l  b e
p e r m i tte d  to  e x h au s t i n d i vi d u al l y i n  a  m an n e r  th at wi l l

a l l o w fo r  d i s p e r s i o n  o f th e  e x h au s t ga s e s  a n d  n o t a l l o w
th e  e x h a u s t ga s  to  r e e n te r  th e  b u i l d i n g th r o u gh  o p e n ab l e

wi n d o ws ,  n e ar b y i n take s ,  o r  o th e r  o p e n i n g s .
( 2 ) An e s th e ti c  g as  r e c o ve r y ( AGR)  an d  a n e s th e ti c  ga s

d e s tr u c ti o n  s ys te m s  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  i n
th e  WAGD  e x h au s t p i p i n g  i f th e  AGR an d  a n e s th e ti c  ga s

d e s tr u c ti o n  s ys te m s  c a n  b e  b yp a s s e d  wi th o u t c o m p r o m i s ‐
i n g th e  fow o f e x h au s t wh e n  r e q u i r e d .

5 . 1 . 3 . 9 *  O x yge n  C e n tral  S u p p l y S ys te m s  U s i n g C o n c e n trato rs .
An y o x yg e n  c e n tr al  s u p p l y s ys te m  th a t i n c l u d e s  o n e  o r  m o r e

o x yge n  c o n c e n tr a to r  s u p p l y s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 9 . 1
th r o u g h  5 . 1 . 3 . 9 . 5 .

5 . 1 . 3 . 9 . 1 *  O x yge n  C o n c e n trato r S u p p l y U n i ts .

5 . 1 . 3 . 9 . 1 . 1    O x yg e n  c o n c e n tr ato r  s u p p l y u n i ts  fo r  u s e  wi th
m e d i c al  ga s  p i p e l i n e s  s h al l  p r o d u c e  o x yg e n  m e e ti n g  th e
r e q u i re m e n ts  o f O x yg e n  9 3  U S P  o r  O x yg e n  U S P.

5 . 1 . 3 . 9 . 1 . 2    O u tp u t s h a l l  h ave  l e s s  th an  o r  e q u al  to  1  m g/ m 3

( 1 . 6 8 5  ×  1 0 − 6  l b / yd 3 )  o f p e r m an e n t p ar ti c u l ate s  s i z e d  1  m i c r o n
o r  l a r ge r  a t n o r m al  atm o s p h e r i c  p r e s s u r e .

5 . 1 . 3 . 9 . 1 . 3    M ate r i al s  o f c o n s tr u c ti o n  o n  th e  ai r  s i d e  o f th e
o x yg e n  c o n c e n tr a to r  u n i t s h a l l  b e  s u i ta b l e  fo r  th e  s e r vi c e  a s
d e te r m i n e d  b y th e  m a n u fac tu r e r.

5 . 1 . 3 . 9 . 1 . 4    M a te r i al s  o f c o n s tr u c ti o n  o n  th e  o x yg e n  s i d e  o f th e
o x yg e n  c o n c e n tr ato r u n i t s h a l l  c o m p l y wi th  5 . 1 . 3 . 5 . 4 .

5 . 1 . 3 . 9 . 1 . 5    T h e  c o m p o n e n ts  th a t m a ke  u p  th e  o x yg e n  c o n c e n ‐
tr ato r  u n i t s h al l  b e  as  fo l l o ws :

( 1 ) T h e  m a n u fac tu r e r  o f th e  c o n c e n tr a to r  u n i t s h al l  b e
p e r m i tte d  to  u s e  s u c h  c o m p o n e n ts  a n d  ar r a n ge m e n t o f

s u c h  c o m p o n e n ts  a s  n e e d e d  to  p r o d u c e  o x yg e n  c o m p l y‐
i n g  wi th  5 . 1 . 3 . 9 . 1 . 1  i n  th e  q u an ti ty as  r e q u i r e d  b y th e
fa c i l i ty,  e x c e p t wh e r e  o th e r wi s e  specifcally defned  i n  th i s
c o d e .

( 2 ) Ai r  r e c e i ve r s  an d  o x yg e n  a c c u m u l a to r s ,  wh e r e  u s e d ,  s h a l l
c o m p l y wi th  S e c ti o n  VI I I ,  “Unfred  P r e s s u r e  Ve s s e l s , ”  o f

th e  AS M E  Boiler and Pressure Vessels Code an d  b e  p r o vi d e d
wi th  o ve r p r e s s u r e  r e l i e f val ve s .

5 . 1 . 3 . 9 . 1 . 6    T h e  s u p p l y ai r  to  th e  c o n c e n tr ato r ( s )  s h a l l  b e  o f a
q u al i ty to  e n s u r e  th e  o x yg e n  c o n c e n tr a to r  u n i t c an  p r o d u c e
o x yg e n  c o m p l yi n g  wi th  5 . 1 . 3 . 9 . 1 . 1  a n d  s h al l  n o t b e  s u b j e c t to

n o r m a l l y an ti c i p ate d  c o n tam i n a ti o n  ( e . g . ,  ve h i c l e  o r  o th e r
e x h au s ts ,  ga s  l e akag e ,  d i s c h ar g e  fr o m  ve n ts ,  fooding) .

5 . 1 . 3 . 9 . 1 . 7    T h e  o x yg e n  c o n c e n tr ato r  s u p p l y u n i t an d  an y as s o ‐
c i ate d  e l e c tr i c a l  e q u i p m e n t s h a l l  b e  p r o vi d e d  wi th ,  at a  m i n i ‐
m u m ,  th e  fo l l o wi n g  e l e c tr i c a l  c o m p o n e n ts :

( 1 ) E i th e r  a d i s c o n n e c t s wi tc h  fo r  e ac h  m a j o r  e l e c tr i c al
c o m p o n e n t o r  a  s i n g l e  d i s c o n n e c t th a t d e a c ti vate s  a l l

e l e c tr i c a l  c o m p o n e n ts  i n  th e  c o n c e n tr a to r  u n i t
( 2 ) M o to r-s ta r ti n g d e vi c e s  wi th  o ve r l o ad  p r o te c ti o n  fo r  an y

c o m p o n e n t wi th  an  e l e c tr i c al  m o to r  o ve r  2  h p

5 . 1 . 3 . 9 . 1 . 8    A ve n t va l ve  s h a l l  b e  p r o vi d e d  as  fo l l o ws :

( 1 ) L o c ate d  o n  th e  s o u r c e  s i d e  o f th e  c o n c e n tr a to r  o u tl e t
i s o l ati o n  va l ve  to  p e r m i t th e  o p e r ati o n  o f th e  o x yg e n

c o n c e n tr a to r  u n i t fo r  va l i d ati o n ,  c a l i b r a ti o n ,  a n d  te s ti n g
wh i l e  th e  u n i t i s  i s o l a te d  fr o m  th e  p i p e l i n e  s ys te m

( 2 ) S i z e d  to  al l o w fo r  at l e a s t 2 5  p e r c e n t o f th e  o x yge n
c o n c e n tr ato r  u n i t fow

( 3 ) Ve n te d  to  a l o c a ti o n  c o m p l i an t wi th  5 . 1 . 3 . 3 . 3 . 2

5 . 1 . 3 . 9 . 1 . 9    A D N 8  ( N P S  1 ∕4 )  va l ve d  s a m p l e  p o r t s h al l  b e  p r o vi ‐
d e d  n e ar  th e  o x yg e n  c o n c e n tr a ti o n  m o n i to r  s e n s o r  c o n n e c ti o n

fo r  s am p l i n g  o f th e  g as  fr o m  th e  o x yg e n  c o n c e n tr a to r  u n i t.

5 . 1 . 3 . 9 . 1 . 1 0    At l e as t o n e  0 . 1  m i c r o n  flter  s u i tab l e  fo r  o x yge n
s e r vi c e  s h a l l  b e  p r o vi d e d  a t th e  o u tl e t o f th e  o x yg e n  c o n c e n tr a‐

to r  s u p p l y u n i t.

5 . 1 . 3 . 9 . 1 . 1 1    A c h e c k val ve  s h al l  b e  p r o vi d e d  a t th e  o u tl e t o f
th e  o x yge n  c o n c e n tr ato r  s u p p l y u n i t to  p r e ve n t backfow i n to
th e  o x yge n  c o n c e n tr ato r  s u p p l y u n i t a n d  to  al l o w s e r vi c e  to  th e

u n i t.

5 . 1 . 3 . 9 . 1 . 1 2    An  o u tl e t va l ve  s h al l  b e  p r o vi d e d  to  i s o l ate  a l l
c o m p o n e n ts  o f th e  o x yg e n  c o n c e n tr ato r  fr o m  th e  p i p e l i n e  wi th

th e  fo l l o wi n g  c h ar ac te r i s ti c s :

( 1 ) T h e  va l ve  s h al l  h a ve  b o th  m an u al  an d  a u to m a ti c  ac tu a‐
ti o n  wi th  vi s u a l  i n d i c ati o n  o f o p e n  o r  c l o s e d .

( 2 ) T h e  va l ve  s h al l  c l o s e  au to m ati c a l l y wh e n e ve r  th e  o x yg e n
c o n c e n tr ato r  u n i t i s  n o t p r o d u c i n g o x yg e n  o f a c o n c e n ‐

tr ati o n  e q u a l  to  th at i n  5 . 1 . 3 . 9 . 1 . 1 .
( 3 ) C o n ti n u i n g  o p e r a ti o n  o f th e  o x yg e n  c o n c e n tr a to r  s u p p l y

u n i t th r o u g h  th e  ve n t m o d e  s h al l  b e  p e r m i tte d  wi th  th e
i s o l ati n g  va l ve  c l o s e d .

( 4 ) T h e  i s o l a ti n g val ve ,  wh e n  au to m ati c al l y c l o s e d  d u e  to  l o w
c o n c e n tr ati o n ,  s h al l  re q u i r e  m an u a l  r e s e t to  e n s u r e  th e
o x yge n  c o n c e n tr ato r  s u p p l y u n i t i s  e x am i n e d  p r i o r  to

r e tu r n  to  s e r vi c e .
( 5 ) C l o s i n g  th e  i s o l ati n g val ve ,  wh e th e r  au to m ati c al l y o r

m a n u al l y,  s h al l  a c ti vate  an  al a r m  s i g n al  a t th e  m as te r
al a r m s  (see 5. 1 . 9. 2) i n d i c ati n g  th at th e  o x yg e n  c o n c e n tr a‐
to r  s u p p l y u n i t i s  d i s c o n n e c te d .

Δ 5 . 1 . 3 . 9 . 1 . 1 3    T h e  o x yge n  c o n c e n tr a to r  s u p p l y s o u r c e  s h al l  b e
p r o vi d e d  wi th  an  o x yg e n  c o n c e n tr ati o n  m o n i to r  wi th  th e

fo l l o wi n g  c h a r ac te r i s ti c s :

( 1 ) T h e  m o n i to r  s h a l l  b e  c a p ab l e  o f m o n i to r i n g 9 9  p e r c e n t
o x yg e n  c o n c e n tr ati o n  wi th  1  p e r c e n t ac c u r a c y.
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( 2 ) T h e  m o n i to r  s h a l l  c o n ti n u o u s l y d i s p l ay th e  o x yg e n
c o n c e n tr a ti o n  a n d  ac ti va te  th e  l o c a l  al ar m  a n d  m as te r
a l a r m s  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 9 . 5  wh e n  a c o n c e n tr a ti o n

l o we r  th a n  9 1  p e r c e n t i s  o b s e r ve d .
( 3 ) T h e  m o n i to r  s h a l l  c o n ti n u o u s l y d i s p l ay th e  o x yg e n

c o n c e n tr ati o n .
( 4 ) T h e  m o n i to r  s h a l l  b e  p e r m i tte d  to  b e  i n s e r te d  i n to  th e

p i p e l i n e  wi th o u t a  d e m an d  c h e c k.

5 . 1 . 3 . 9 . 2  L o c ati o n .    An  o x yg e n  c e n tr a l  s u p p l y s ys te m  u s i n g  a
c o n c e n tr ato r ( s )  s h a l l  b e  l o c ate d  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 3  an d
as  fo l l o ws :

( 1 ) I n d o o r s  i n  a  d e d i c ate d  m e c h a n i c al  e q u i p m e n t a r e a,  ve n ti ‐
l ate d ,  an d  wi th  an y r e q u i r e d  u ti l i ti e s  ( e . g . ,  e l e c tr i c i ty,

d r ai n s ,  l i g h ti n g) .
( 2 ) * I n  a  r o o m  ve n ti l ate d  i n  ac c o r d a n c e  wi th  5 . 1 . 3 . 3 . 3 . 3 .
( 3 ) F o r  a i r  c o o l e d  e q u i p m e n t,  i n  a  r o o m  d e s i g n e d  to  m a i n ‐

ta i n  th e  am b i e n t te m p e r atu r e  r an g e  a s  r e c o m m e n d e d  b y
th e  m an u fa c tu r e r.

( 4 ) A r o o m  c o n tai n i n g an  o x yge n  c e n tr al  s u p p l y s ys te m  u s i n g
a  c o n c e n tr a to r ( s )  th at d o e s  n o t h ave  th e  c o n c e n tr ato r
p u r g e  g as  ve n te d  to  th e  o u ts i d e  s h a l l  b e  e q u i p p e d  wi th

o x yge n  d e p l e ti o n  m o n i to r s  wi th  al a r m  i n d i c ato r s  at th e
e n tr a n c e ( s )  th at wi l l  i n d i c a te  am b i e n t o x yg e n  l e ve l s  i n

th e  r o o m  b e l o w 1 9 . 5   p e r c e n t.
( 5 ) * I n d i vi d u al  e l e m e n ts  o f th e  o x yg e n  c e n tr al  s u p p l y s ys te m

u s i n g  a c o n c e n tr a to r ( s )  s h a l l  b e  p e r m i tte d  to  b e  l o c ate d
i n  s e p ar ate  r o o m s  o r  e n c l o s u r e s  as  n e c e s s a r y to  m e e t
5 . 1 . 3 . 9 . 2 ( 1 )  th r o u g h  5 . 1 . 3 . 9 . 2 ( 4 ) .

Δ 5 . 1 . 3 . 9 . 3  Ar ran ge m e n t an d  Re d u n d an c i e s .    An  o x yge n  c e n tr al
s u p p l y s ys te m  u s i n g a  c o n c e n tr ato r ( s )  s h al l  b e  p e r m i tte d  to
c o n s i s t o f two  o r  th r e e  s u p p l y s o u r c e s ,  as  fo l l o ws :

( 1 ) I f two  s u p p l y s o u r c e s  a r e  p r o vi d e d ,  th e  fo l l o wi n g s h a l l
ap p l y:

( a) O n e  s o u r c e  s h a l l  b e  an  o x yg e n  c o n c e n tr ato r  s u p p l y
s o u r c e .

( b ) T h e  s e c o n d  s o u r c e  s h a l l  b e  a c yl i n d e r  h e ad e r
c o m p l yi n g wi th  5 . 1 . 3 . 5 . 9  wi th  suffcient c yl i n d e r

c o n n e c ti o n s  fo r  o n e  a ve r a ge  d a y’ s  s u p p l y.
( c ) C o n ta i n e r s  s h al l  n o t b e  u s e d  as  a s u p p l y s o u r c e .

( 2 ) I f th r e e  s u p p l y s o u r c e s  a r e  p r o vi d e d ,  th e  fo l l o wi n g s h a l l
a p p l y:

( a) E a c h  s o u r c e  s h a l l  b e  c ap ab l e  o f i n d e p e n d e n tl y
s u p p l yi n g  th e  fu l l  s ys te m  d e m an d  i n  th e  e ve n t o f

th e  u n avai l ab i l i ty o f o n e  o r  b o th  o f th e  o th e r  s o u r ‐
c e s .

( b ) E a c h  s o u r c e  s h al l  b e  p e r m i tte d  to  b e  e i th e r  o f th e
fo l l o wi n g :

i . An  o x yge n  c o n c e n tr ato r  s u p p l y s o u r c e
c o m p l yi n g wi th  5 . 1 . 3 . 9 . 1

i i . A c yl i n d e r  h e ad e r  c o m p l yi n g wi th  5 . 1 . 3 . 5 . 9
wi th  suffcient c yl i n d e r  c o n n e c ti o n s  fo r  o n e
ave r ag e  d ay’ s  s u p p l y

( c ) C o n ta i n e r s  s h al l  n o t b e  u s e d  as  a s u p p l y s o u r c e .
( 3 ) U s e  o f o x yge n  c o n c e n tr a to r  s u p p l y s ys te m s  a s  al l  th r e e

s o u r c e s  s h al l  o n l y b e  p e r m i tte d  a fte r  a d o c u m e n te d  r i s k
a n al ys i s  b y th e  g o ve r n i n g au th o r i ty o f th e  h e a l th  c ar e

fa c i l i ty i n d i c ate s  a n  u n d e r s tan d i n g  o f th e  i n h e r e n t r i s ks
an d  defnes  h o w th o s e  r i s ks  wi l l  b e  m i ti g ate d .

( 4 ) An  i s o l ati o n  va l ve  an d  au to m ati c  c h e c k va l ve  s h al l  b e
p r o vi d e d  to  i s o l a te  e ac h  o f th e  th r e e  s o u r c e s  fr o m  th e
o th e r s  a n d  fr o m  th e  p i p e l i n e .  T h e  val ve s  i n  5 . 1 . 3 . 5 . 9 ( 4 ) ,

5 . 1 . 3 . 5 . 9 ( 6 ) ,  5 . 1 . 3 . 9 . 1 . 1 1 ,  an d  5 . 1 . 3 . 9 . 1 . 1 2  s h a l l  b e
p e r m i tte d  to  b e  u s e d  fo r  th i s  p u r p o s e .

( 5 ) E a c h  o f th e  th r e e  s u p p l y s o u r c e s  s h al l  b e  p r o vi d e d  wi th  a
p r e s s u r e  r e l i e f val ve  c o m p l yi n g wi th  5 . 1 . 3 . 5 . 6  o n  th e

s o u r c e  s i d e  o f i ts  r e s p e c ti ve  i s o l ati n g  va l ve .
( 6 ) T h e  th r e e  s u p p l y s o u r c e s  s h a l l  j o i n  to  th e  p i p e l i n e

s ys te m s  th r o u g h  c o n tr o l  ar r a n ge m e n ts  wi th  at l e as t th e
fo l l o wi n g  c h a r ac te r i s ti c s :

( a) T h e  c o n tr o l  ar r a n ge m e n ts  s h a l l  b e  ab l e  to  m ai n ‐
ta i n  s tab l e  p r e s s u r e s  wi th i n  th e  l i m i ts  o f Tab l e

5 . 1 . 1 1 .
( b ) T h e  c o n tr o l  ar r a n ge m e n ts  s h al l  b e  ab l e  to  fow

1 0 0   p e r c e n t o f th e  p e ak c a l c u l ate d  d e m a n d .
( c ) T h e  c o n tr o l  a r r an g e m e n ts  s h al l  b e  r e d u n d an t,

s u c h  th at e ac h  c o m p o n e n t o f th e  c o n tr o l  m e c h a‐
n i s m  c an  b e  i s o l a te d  fo r  s e r vi c e  o r  r e p l ac e m e n t

wh i l e  m a i n tai n i n g n o r m al  o p e r ati o n .
( d ) T h e  c as c ad e  o f s o u r c e s  s h al l  c o m p l y wi th  5 . 1 . 3 . 9 . 4 .
( e ) T h e  s ys te m  s h a l l  b e  p r o te c te d  a ga i n s t o ve r p r e s s u r e

(see 5. 1 . 3. 5. 6).
( 7 ) A p r e s s u r e  r e l i e f val ve  s h al l  b e  p r o vi d e d  i n  th e  c o m m o n

l i n e  b e twe e n  th e  s o u r c e s  a n d  th e  l i n e  p r e s s u r e  c o n tr o l s .
( 8 ) A s o u r c e  val ve  i n  a c c o r d a n c e  wi th  5 . 1 . 4 . 2  s h al l  b e  p r o vi ‐

d e d  o n  th e  p a ti e n t s i d e  o f th e  l i n e  p r e s s u r e  c o n tr o l s .
( 9 ) A g au ge  a n d  s wi tc h  o r  s e n s o r  s h al l  b e  l o c ate d  b e twe e n

th e  th r e e  s o u r c e s  an d  th e  l i n e  p r e s s u r e  c o n tr o l s  to  m o n i ‐
to r  th e  p r e s s u r e  fe e d i n g th e  l i n e  p r e s s u r e  c o n tr o l s .

( 1 0 ) An  o x yg e n  c o n c e n tr ati o n  m o n i to r,  s am p l i n g  th e  g as  o n
th e  p ati e n t s i d e  o f th e  l i n e  p r e s s u r e  c o n tr o l s  a n d  o n  th e
s o u r c e  s i d e  o f th e  s o u r c e  val ve ,  s h al l  b e  p r o vi d e d  wi th

th e  fo l l o wi n g  c h ar ac te r i s ti c s :

( a) T h e  m o n i to r  s h a l l  b e  c a p ab l e  o f m o n i to r i n g
9 9  p e r c e n t o x yge n  c o n c e n tr ati o n  wi th  ± 1 . 0  p e r c e n t
ac c u r ac y.

( b ) T h e  m o n i to r  s h a l l  b e  a ttac h e d  to  th e  p i p e l i n e
th r o u g h  a d e m a n d  c h e c k i n  ac c o r d an c e  wi th

5 . 1 . 8 . 2 . 3 .
( c ) T h e  m o n i to r  s h al l  c o n ti n u o u s l y d i s p l ay th e  o x yg e n

c o n c e n tr ati o n  an d  ac ti va te  th e  l o c al  al ar m  an d
m a s te r  al a r m s  wh e n  a n  o x yg e n  c o n c e n tr a ti o n

l o we r  th a n  9 1  p e r c e n t i s  o b s e r ve d .
( 1 1 ) A D N 8  ( N P S  1 ∕4 )  val ve d  s am p l e  p o r t s h a l l  b e  p r o vi d e d  o n

th e  p ati e n t s i d e  o f th e  l i n e  p r e s s u r e  c o n tr o l s  an d  s o u r c e
s i d e  o f th e  s o u rc e  val ve  fo r  s am p l i n g  th e  o x yg e n .

( 1 2 ) An  a u x i l i ar y s o u r c e  c o n n e c ti o n  c o m p l yi n g  wi th  5 . 1 . 4 . 1 0
s h a l l  b e  p r o vi d e d .

( 1 3 ) E l e c tr i c a l  i n s tal l ati o n  an d  wi r i n g s h al l  c o n fo r m  to  th e
r e q u i r e m e n ts  o f NFPA  70.

( 1 4 ) E m e r g e n c y e l e c tr i c a l  s e r vi c e  fo r  al l  c o m p o n e n ts  o f th e
o x yge n  s u p p l y s ys te m  s h al l  c o n fo r m  to  th e  r e q u i r e m e n ts

o f th e  e s s e n ti a l  e l e c tr i c al  s ys te m  as  d e s c r i b e d  i n  C h a p ‐
te r   6 .

5 . 1 . 3 . 9 . 4  O p e rati n g C o n tro l s .    An  o x yge n  c e n tr al  s u p p l y
s ys te m  u s i n g a  c o n c e n tr ato r ( s )  s h al l  i n c l u d e  m e a n s  to  p r o vi d e

th e  fo l l o wi n g fu n c ti o n s :

( 1 ) S e l e c ti o n  o f an  ap p r o p r i a te  p r i m ar y s u p p l y s o u r c e .  Wh e n
th e  p r i m ar y s u p p l y s o u r c e  i s  i n  o p e r a ti o n  a n d  o x yg e n

q u al i ty i s  s u i tab l e ,  th e  s e c o n d ar y a n d  r e s e r ve  s u p p l y s o u r ‐
c e s  s h al l  b e  p r e ve n te d  fr o m  s u p p l yi n g  th e  s ys te m .

( 2 ) Au to m ati c  ac ti vati o n  o f th e  s e c o n d a r y s u p p l y s o u r c e  s h a l l
b e  avai l ab l e  i f th e  p r i m ar y s u p p l y s o u r c e  i s  n o t a b l e  to
m a i n tai n  p r e s s u re  o r  c o n c e n tr a ti o n  o f o x yg e n .
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( 3 ) Au to m ati c  ac ti va ti o n  o f th e  r e s e r ve  s u p p l y s o u r c e  s h al l  b e
avai l ab l e  i f th e  p r i m ar y a n d  s e c o n d a r y s u p p l y s o u r c e  a r e
n o t a b l e  to  m ai n ta i n  s u p p l y p r e s s u r e  o r  c o n c e n tr ati o n  o f
o x yge n .

( 4 ) Wh e r e  two  o r  m o r e  c o n c e n tr ato r  s u p p l y s o u r c e s  a r e
i n c l u d e d  i n  th e  s ys te m ,  th e  o x yge n  c o n c e n tr ato r  s u p p l y
s o u r c e s  s h al l  b e  p e r m i tte d  to  r o ta te  as  th e  p r i m ar y s u p p l y

s o u r c e .
( 5 ) Au to m ati c  o p e r a ti o n  s u c h  th at th e  s u p p l y o f g as  wi l l

c o n ti n u e  th r o u gh  i n te r r u p ti o n  o f th e  m ai n  e l e c tr i c al
s o u r c e .

( 6 ) T h e  o x yge n  c o n c e n tr ato r  s u p p l y s o u r c e ( s )  i n  th e  s ys te m
s h a l l  b e  c ap ab l e  o f a u to m a ti c a l l y r e tu r n i n g  to  n o r m al

o p e r ati o n  fo l l o wi n g  a p o we r  i n te r r u p ti o n .  I f r e q u i r e d  b y
th e  te c h n o l o g y,  i t s h al l  b e  p e r m i tte d  to  i s o l a te  th e
c o n c e n tr ato r  s u p p l y s o u r c e ( s )  u s i n g th e  a u to m a ti c

val ve ( s )  to  r e s to r e  n o r m al  o x yge n  c o n c e n tr ati o n  p r i o r  to
r e c o n n e c ti n g th e  o x yg e n  c o n c e n tr ato r  s u p p l y s o u r c e  to

th e  s ys te m  b y o p e n i n g  th e  a u to m a ti c  val ve .  T h e  val ve  c a n
b e  ac tu ate d  a u to m a ti c al l y fo r  th i s  p u r p o s e  a s  an  e x c e p ‐

ti o n  to  5 . 1 . 3 . 9 . 1 . 1 2 ( 4 ) .

5 . 1 . 3 . 9 . 5  O p e rati n g Al ar m s  an d  L o c al  S i gn al s .

5 . 1 . 3 . 9 . 5 . 1    F o r  e ac h  o x yg e n  c o n c e n tr ato r  s u p p l y s o u r c e  i n  th e
s ys te m ,  th e  s u p p l y s o u r c e ’ s  c o n c e n tr ati o n  m o n i to r  (see

5. 1 . 3. 9. 1 . 1 3) s h al l  b e  a b l e  to  p e r fo r m  th e  fo l l o wi n g:

( 1 ) I n d i c ate  l o w o x yge n  c o n c e n tr ati o n  wh e n  a c o n c e n tr a ti o n
l o we r  th a n  9 1  p e r c e n t i s  o b s e r ve d

( 2 ) Ac ti vate  a l o c al  a l a r m  (see 5. 1 . 9. 5)
( 3 ) Ac ti vate  a n  al ar m  s i gn a l  at th e  m as te r  al ar m  (see 5. 1 . 9. 2)

i n d i c a ti n g th at th e  o x yg e n  c o n c e n tr ati o n  fr o m  th a t
s u p p l y s o u r c e  i s  l o w

( 4 ) Ac ti vate  th e  a u to m a ti c  i s o l ati n g  va l ve  fo r  th at o x yge n
c o n c e n tr ato r  s u p p l y s o u r c e  (see 5. 1 . 3. 9. 1 . 1 2) to  p r e ve n t
s u p p l y fr o m  th at o x yge n  c o n c e n tr a to r  s u p p l y s o u r c e

( 5 ) C l o s e  th e  au to m ati c  i s o l ati n g  val ve  fo r  th at o x yg e n
c o n c e n tr a to r  s u p p l y s o u r c e  (see 5. 1 . 3. 9. 1 . 1 2),  wh i c h  ac ti ‐
vate s  a n  a l ar m  s i gn a l  at th e  m as te r  a l ar m  (see 5. 1 . 9. 2) i n d i ‐
c a ti n g th a t th e  o x yg e n  c o n c e n tr ato r  s u p p l y s o u r c e  i s
d i s c o n n e c te d

5 . 1 . 3 . 9 . 5 . 2    F o r  th e  e n ti r e  o x yg e n  c e n tr a l  s u p p l y s ys te m ,  th e
s ys te m  c o n c e n tr ati o n  m o n i to r  [see 5. 1 . 3. 9. 3(1 0)] s h al l  b e  a b l e  to
p e r fo r m  th e  fo l l o wi n g :

( 1 ) I n d i c ate  l o w o x yge n  c o n c e n tr ati o n  wh e n  a c o n c e n tr a ti o n
l o we r  th a n  9 1  p e r c e n t i s  o b s e r ve d

( 2 ) Ac ti vate  a l o c al  a l a r m  (see 5. 1 . 9. 5)
( 3 ) Ac ti vate  a n  al ar m  s i gn a l  a t th e  m as te r  al ar m  (see 5. 1 . 9. 2)

i n d i c ati n g  th e  o x yge n  c o n c e n tr a ti o n  i s  l o w

5 . 1 . 3 . 9 . 5 . 3    F o r  e ac h  h e a d e r  s o u r c e  (see 5. 1 . 3. 5. 9) i n  th e  s u p p l y
s ys te m ,  l o c al  s i gn a l s  an d  a l ar m s  s h al l  b e  p r o vi d e d  as  fo l l o ws :

( 1 ) A p r e s s u r e  g au ge  fo r  d e l i ve r y p r e s s u r e
( 2 ) A m e an s  to  a c ti va te  an  a l a r m  s i g n al  at th e  m as te r  al a r m

(see 5. 1 . 9. 2) i n d i c ati n g  th e  o x yg e n  c yl i n d e r s  ar e  i n  u s e
( 3 ) A m e an s  to  a c ti va te  a n  a l a r m  s i g n al  at th e  m as te r  al a r m

(see 5. 1 . 9. 2) i n d i c ati n g  th e  c o n te n t o f th e  o x yg e n  c yl i n d e r
h e a d e r  i s  r e d u c e d  b e l o w o n e  a ve r a ge  d ay’ s  s u p p l y

5 . 1 . 3 . 9 . 5 . 4    An  o x yge n  c e n tr al  s u p p l y s ys te m  u s i n g  a c o n c e n tr a‐
to r ( s )  s h al l  b e  p r o vi d e d  wi th  o p e r a ti n g al ar m s  as  fo l l o ws :

( 1 ) Change of Source.  An  o p e r a ti n g al ar m  s h al l  b e  p r o vi d e d  a s
fo l l o ws :

( a) I f th e  s u p p l y s o u r c e  i n  u s e  fai l s  to  s u p p l y th e  s ys te m
a n d  i s  c h an g e d  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 9 . 4 ( 2 )  o r
5 . 1 . 3 . 9 . 4 ( 3 ) ,  a  l o c a l  al ar m  an d  a  s i gn a l  at th e  m as te r

al a r m  s h al l  b e  ac ti vate d ,  i n d i c ati n g  an  o x yg e n
s u p p l y c h a n ge  h as  o c c u r r e d .

( b ) T h e  s i g n al  i n  5 . 1 . 3 . 9 . 5 . 4 ( 1 ) ( a)  s h a l l  n o t b e  a c ti va te d
i f th e  s ys te m  h as  r o tate d  s o u r c e s  i n  ac c o r d an c e  wi th

5 . 1 . 3 . 9 . 4 ( 6 ) .
( 2 ) Internal Pressure Low.  A l o c a l  a l ar m  a n d  a s i g n al  at th e

m a s te r  al a r m  s h al l  b e  ac ti va te d  wh e n  o r  j u s t b e fo r e  th e
p r e s s u r e  fa l l s  b e l o w th e  p r e s s u r e  r e q u i r e d  to  d r i ve  th e
c a l c u l ate d  r e q u i r e d  fow r a te  th r o u gh  th e  l i n e  p r e s s u r e

c o n tr o l s  i n d i c a ti n g th e  o x yg e n  s u p p l y i n te r n al  p r e s s u r e  i s
l o w [see 5. 1 . 3. 9. 3(9) for sensor location].

5 . 1 . 3 . 1 0 *  C r yo ge n i c  Fl u i d  C e n tral  S u p p l y S ys te m s .

5 . 1 . 3 . 1 0 . 1  G e n e ral .

5 . 1 . 3 . 1 0 . 1 . 1 *    T h e  s to r ag e ,  u s e ,  a n d  h an d l i n g  o f c r yo ge n i c
fuid  c e n tr al  s u p p l y s ys te m s  th at d e l i ve r  c o m p r e s s e d  m e d i c al
g as e s  ( C M Gs )  to  h e a l th  c ar e  fa c i l i ti e s  s h al l  b e  i n  ac c o r d a n c e

wi th  th e  r e q u i r e m e n ts  o f th i s  s e c ti o n .  [ 5 5 : 1 7 . 1 . 1 ]

5 . 1 . 3 . 1 0 . 1 . 2  Ap p l i c ab i l i ty.

( A)    T h e  s o u r c e  va l ve  s h al l  b e  th e  l i n e  s e p a r ati n g  th e  ap p l i c a‐
b i l i ty b e twe e n  N F PA  5 5  an d  th i s  c o d e .  [ 5 5 : 1 7 . 1 . 2 . 1 ]

( B )    C r yo g e n i c  fuid  c e n tr a l  s u p p l y s ys te m  i n s ta l l a ti o n s  u p  to ,
b u t n o t i n c l u d i n g ,  th e  s o u r c e  val ve  s h al l  b e  c o ve r e d  b y

N F PA  5 5 .  [ 5 5 : 1 7 . 1 . 2 . 2 ]

( C )    T h e  s o u r c e  val ve  an d  a l l  d o wn s tr e am  p i p i n g  a n d  c o m p o ‐
n e n ts ,  i n c l u d i n g  wi r i n g to  s to r ag e  s ys te m  a l ar m s ,  s h al l  b e
c o ve r e d  b y th i s  c o d e .  [ 5 5 : 1 7 . 1 . 2 . 3 ]

5 . 1 . 3 . 1 0 . 2  C r yo ge n i c  Fl u i d  C e n tral  S u p p l y S ys te m s  I n s tal l ati o n .

5 . 1 . 3 . 1 0 . 2 . 1    C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  s h al l  b e
i n s ta l l e d  b y p e r s o n n e l  qualifed  i n  ac c o r d a n c e  wi th  C GA M -1 ,

Standard for Medical Gas Supply Systems at Health Care Facilities,  o r
AS S E / I AP M O / AN S I  6 0 1 5 ,  [Professional Qualifcations Standard
for] Bulk Medical Gas/Cryogenic Fluid Central Supply Systems Instal‐

lers.  [ 5 5 : 1 7 . 2 . 1 ]

N 5 . 1 . 3 . 1 0 . 2 . 2    I n i ti al  i n s p e c ti o n  a n d  te s ti n g o f th e  c r yo ge n i c
fuid  c e n tr a l  s u p p l y s ys te m  s h al l  b e  c o n d u c te d  b y a p ar ty te c h ‐

n i c al l y c o m p e te n t a n d  e x p e r i e n c e d  i n  th e  feld  o f c r yo ge n i c
fuid  s ys te m s  an d  th at m e e ts  th e  r e q u i r e m e n ts  o f AS S E /

I AP M O / AN S I   6 0 3 5 ,  [Professional Qualifcations Standard for] Bulk
Medical Gas/Cryogenic Fluid Central Supply Systems Verifers,  i n

ac c o r d an c e  wi th  th i s  c o d e  an d  th e  r e q u i r e m e n ts  o f C GA M -1 ,
Standard for Medical Gas Supply Systems at Health Care Facilities.
[ 5 5 : 1 7 . 2 . 2 ]

5 . 1 . 3 . 1 0 . 2 . 3    C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  s h al l  b e
i n s ta l l e d  i n  c o m p l i a n c e  wi th  th e  F o o d  a n d  D r u g  Ad m i n i s tr a‐

ti o n  ( F D A)  C u r r e n t Go o d  M an u fa c tu r i n g P r ac ti c e s  p e r  2 1  C F R
2 1 0  an d  2 1   C F R 2 1 1 .  [ 5 5 : 1 7 . 2 . 3 ]

5 . 1 . 3 . 1 0 . 2 . 4    C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  s h a l l  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  C GA M -1 ,  Standard for Medical Gas
Supply Systems at Health Care Facilities.  [ 5 5 : 1 7 . 2 . 4 ]

5 . 1 . 3 . 1 0 . 2 . 5    C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  s h a l l  h a ve  a
m i n i m u m  wo r k s p ac e  c l e ar a n c e  o f 3  ft ( 1  m )  a r o u n d  th e  s to r ‐
a ge  c o n ta i n e r,  vap o r i z e r ( s ) ,  an d  c a b i n e t o p e n i n g o r  fr o n t s i d e

o f th e  p r e s s u r e -r e gu l a ti n g m an i fo l d  fo r  s ys te m  m ai n te n a n c e
a n d  o p e r a ti o n .  [ 5 5 : 1 7 . 2 . 5 ]
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Δ 5 . 1 . 3 . 1 0 . 2 . 6    I n e r t c r yo g e n i c  fuid  c e n tr a l  s u p p l y s ys te m s  s h a l l
b e  s i te d  i n  ac c o r d a n c e  wi th  C h ap te r  8  o f N F PA 5 5  a n d  C G A

P -1 8 ,  Standard for Bulk Inert Gas Systems.  [ 5 5 : 1 7 . 2 . 6 ]

5 . 1 . 3 . 1 0 . 2 . 7    O x yge n  c r yo g e n i c  fuid  c e n tr a l  s u p p l y s ys te m s
s h a l l  b e  s i te d  i n  ac c o r d a n c e  wi th  C h a p te r s  8  an d  9  o f N F PA 5 5 ,

as  a p p l i c a b l e ,  a n d  C GA M - 1 ,  Standard for Medical Gas Supply
Systems at Health Care Facilities.  [ 5 5 : 1 7 . 2 . 7 ]

5 . 1 . 3 . 1 0 . 2 . 8    C a r b o n  d i o x i d e  r e fr i g e r ate d  l i q u i d  c e n tr a l  s u p p l y
s ys te m s  s h al l  b e  s i te d  i n  ac c o r d a n c e  wi th  C h a p te r  1 3  o f

N F PA 5 5  an d  C GA G- 6 . 1 ,  Standard for Insulated Liquid Carbon
Dioxide Systems at Consumer Sites.  [ 5 5 : 1 7 . 2 . 8 ]

5 . 1 . 3 . 1 0 . 2 . 9    N i tr o u s  o x i d e  r e fr i g e r ate d  l i q u i d  c e n tr a l  s u p p l y
s ys te m s  s h al l  b e  s i te d  i n  ac c o r d a n c e  wi th  C h a p te r  1 6  o f
N F PA 5 5  an d  C GA G- 8 . 1 ,  Standard for Nitrous Oxide Systems at

Customer Sites.  [ 5 5 : 1 7 . 2 . 9 ]

N 5 . 1 . 3 . 1 0 . 2 . 1 0    O u td o o r  b u l k c r yo g e n i c  l i q u i d  s ys te m s  s h al l  h ave
a t l e as t two  m e an s  o f e g r e s s  p r o vi d e d  fr o m  an y e n c l o s u r e .

[ 5 5 : 1 7 . 2 . 1 0 ]

N 5 . 1 . 3 . 1 0 . 2 . 1 1    O u td o o r  b u l k c r yo g e n i c  l i q u i d  s ys te m s  s h al l  b e
i n  a c c o r d an c e  wi th  C G A M - 1 ,  Standard for Medical Gas Supply
Systems at Health Care Facilities.  [ 5 5 : 1 7 . 2 . 1 0 . 1 ]

5 . 1 . 3 . 1 0 . 3  C r yo ge n i c  Fl u i d  C e n tral  S u p p l y S ys te m s  O p e rati o n .

5 . 1 . 3 . 1 0 . 3 . 1    T h e  fo l l o wi n g c o m p o n e n ts  o f th e  c r yo ge n i c  fuid
c e n tr al  s u p p l y s ys te m  s h a l l  b e  ac c e s s i b l e  an d  vi s i b l e  to  d e l i ve r y

p e r s o n n e l  d u r i n g flling  o p e r ati o n s :

( 1 ) F i l l  c o n n e c ti o n
( 2 ) To p  an d  b o tto m  fll  val ve s
( 3 ) H o s e  p u r g e  va l ve
( 4 ) Ve n t val ve
( 5 ) F u l l  tr yc o c k val ve
( 6 ) L i q u i d  l e ve l  i n d i c a to r
( 7 ) Tan k p r e s s u r e  i n d i c ato r

[ 5 5 : 1 7 . 3 . 1 ]

5 . 1 . 3 . 1 0 . 3 . 2    C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  s h a l l
c o n s i s t o f th e  fo l l o wi n g:

( 1 ) O n e  o r  m o r e  m a i n  s u p p l y ve s s e l ,  wi th  c a p ac i ty d e te r ‐
m i n e d  afte r  c o n s i d e r ati o n  o f th e  c u s to m e r  u s ag e  r e q u i r e ‐

m e n ts ,  d e l i ve r y s c h e d u l e s ,  p r o x i m i ty o f th e  fa c i l i ty to
al te r n ati ve  s u p p l i e s ,  an d  th e  e m e r ge n c y p l a n

( 2 ) A c o n te n ts  ga u g e  o n  e ve r y m a i n  ve s s e l
( 3 ) A r e s e r ve  s u p p l y s i z e d  fo r  gr e a te r  th a n  a n  a ve r a ge  d a y' s

s u p p l y,  wi th  th e  s i z e  o f ve s s e l  o r  n u m b e r  o f c yl i n d e r s
d e te r m i n e d  a fte r  c o n s i d e r ati o n  o f d e l i ve r y s c h e d u l e s ,

p r o x i m i ty o f th e  fac i l i ty to  a l te r n ati ve  s u p p l i e s ,  a n d  th e
e m e r g e n c y p l an

( 4 ) At l e a s t two  m ai n  ve s s e l  r e l i e f val ve s  an d  r u p tu r e  d i s c s
i n s ta l l e d  d o wn s tr e am  o f a th r e e -way ( i . e . ,  th r e e -p o r t)  val ve

( 5 ) A c h e c k va l ve  l o c ate d  i n  th e  p r i m a r y s u p p l y p i p i n g
u p s tr e am  o f th e  i n te r s e c ti o n  wi th  a s e c o n d ar y s u p p l y o r
r e s e r ve  s u p p l y

[ 5 5 : 1 7 . 3 . 2 ]

5 . 1 . 3 . 1 0 . 3 . 3    Re s e r ve  C M G  s u p p l y s ys te m s  c o n s i s ti n g  o f e i th e r  a
s e c o n d  c r yo g e n i c  fuid  s o u r c e  o r  a c o m p r e s s e d  g as  s o u r c e  s h a l l
i n c l u d e  th e  fo l l o wi n g:

( 1 ) Wh e r e  th e  r e s e r ve  s o u r c e  i s  a c o m p r e s s e d  g as  s o u r c e ,  th e
r e s e r ve  s h al l  b e  e q u i p p e d  wi th  th e  fo l l o wi n g :

( a) A c yl i n d e r  m a n i fo l d  h a vi n g n o t l e s s  th a n  th r e e  ga s
c yl i n d e r  c o n n e c ti o n s  o r  a s  o th e r wi s e  r e q u i r e d  fo r

an  ave r ag e  o f o n e  d ay' s  g as  s u p p l y
( b ) A p r e s s u r e  s wi tc h  to  m o n i to r  th e  p r e s s u r e  i n  th e

c yl i n d e r  m an i fo l d
( 2 ) Wh e r e  th e  r e s e r ve  s o u r c e  i s  a s e c o n d  c r yo g e n i c  fuid

ve s s e l ,  th e  r e s e r ve  ta n k s h al l  b e  e q u i p p e d  wi th  th e  fo l l o w‐
i n g:

( a) An  ac tu ati n g  s wi tc h  o r  s e n s o r  to  m o n i to r  th e  i n te r ‐
n al  tan k p r e s s u r e

( b ) A c o n te n ts  ga u g e  to  m o n i to r  th e  l i q u i d  l e ve l
( 3 ) Wh e r e  th e  r e s e r ve  s o u r c e  i s  e i th e r  a  c r yo g e n i c  fuid  o r

c o m p r e s s e d  ga s  s o u r c e ,  a c h e c k val ve  s h al l  b e  p r o vi d e d  to
p r e ve n t backfow i n to  th e  r e s e r ve  s ys te m .

[ 5 5 : 1 7 . 3 . 3 ]

5 . 1 . 3 . 1 0 . 3 . 4    B u l k c r yo ge n i c  l i q u i d  s o u r c e s  s h al l  i n c l u d e  a u to ‐
m a ti c  m e an s  to  p r o vi d e  th e  fo l l o wi n g fu n c ti o n s :

( 1 ) Wh e n  th e  m ai n  s u p p l y i s  s u p p l yi n g  th e  s ys te m ,  th e
r e s e r ve  s u p p l y s h al l  b e  p r e ve n te d  fr o m  s u p p l yi n g  th e
s ys te m  u n ti l  th e  m a i n  s u p p l y i s  r e d u c e d  to  a l e ve l  at o r
b e l o w th e  r e s e r ve  ac ti va ti o n  p r e s s u r e .

( 2 ) Wh e n  th e  m ai n  s u p p l y c a n n o t s u p p l y th e  s ys te m ,  th e
r e s e r ve  s u p p l y s h al l  au to m ati c al l y b e g i n  to  s u p p l y th e
s ys te m .

( 3 ) Wh e r e  th e r e  i s  m o r e  th a n  o n e  m ai n  s u p p l y ve s s e l ,  th e
s ys te m  s h al l  o p e r ate  as  fo l l o ws  fo r  p r i m a r y,  s e c o n d ar y,  an d
r e s e r ve  o p e r a ti o n :

( a) I f p r o vi d e d  wi th  two  l i q u i d  c o n tai n e r  h e ad e r s ,  o n e
c r yo g e n i c  l i q u i d  h e ad e r  s h al l  b e  th e  p r i m ar y an d
th e  o th e r  s h al l  b e  th e  s e c o n d ar y,  wi th  e i th e r  b e i n g

c a p a b l e  o f e i th e r  r o l e .
( b ) I f p r o vi d e d  wi th  o n e  l i q u i d  c o n tai n e r  h e a d e r  an d

o n e  g as  c yl i n d e r  h e ad e r  ( i . e . ,  a  h yb r i d  ar r a n ge ‐
m e n t) ,  th e  l i q u i d  c o n tai n e r  h e ad e r  s h a l l  b e  th e

p r i m ar y an d  th e  g as  c yl i n d e r  h e a d e r  s h a l l  b e  th e
s e c o n d a r y.

( c ) Wh e n  th e  p r i m ar y h e a d e r  i s  s u p p l yi n g th e  s ys te m ,
th e  s e c o n d ar y h e ad e r  s h al l  b e  p r e ve n te d  fr o m
s u p p l yi n g  th e  s ys te m .

( d ) Wh e n  th e  p r i m a r y h e ad e r  i s  d e p l e te d ,  th e  s e c o n ‐
d ar y h e ad e r  s h a l l  au to m ati c al l y b e gi n  to  s u p p l y th e
s ys te m .

( 4 ) Wh e r e  th e r e  ar e  two  o r  m o r e  c r yo g e n i c  ve s s e l s ,  th e y s h a l l
b e  p e r m i tte d  to  a l te r n ate  ( e . g . ,  o n  a  ti m e d  b as i s )  i n  th e

r o l e s  o f p r i m a r y,  s e c o n d a r y,  an d  r e s e r ve ,  p r o vi d e d  th at a n
o p e r ati n g  c a s c a d e  ( i . e . ,  p r i m ar y–s e c o n d ar y–r e s e r ve )  i s

m a i n tai n e d  at a l l  ti m e s .
( 5 ) Wh e r e  a  c r yo ge n i c  ve s s e l  i s  u s e d  a s  th e  r e s e r ve ,  th e

r e s e r ve  ve s s e l  s h al l  i n c l u d e  a m e an s  to  c o n s e r ve  th e  ga s
p r o d u c e d  b y e vap o r a ti o n  o f th e  c r yo ge n i c  l i q u i d  i n  th e
r e s e r ve  ve s s e l  a n d  to  d i s c h a r ge  th e  g as  i n to  th e  l i n e

u p s tr e am  o f th e  fnal  l i n e  r e g u l ato r  a s s e m b l y.

[ 5 5 : 1 7 . 3 . 4 ]

5 . 1 . 3 . 1 0 . 4  M ai n  S u p p l y S ys te m .    T h e  m ai n  s u p p l y ve s s e l  fo r  a
c r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m  s h al l  b e  a c r yo g e n i c  s to r ‐

ag e  tan k.  [ 5 5 : 1 7 . 4 ]
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5 . 1 . 3 . 1 0 . 5  Re s e r ve  S up p l y S ys te m .

5 . 1 . 3 . 1 0 . 5 . 1    A C M G  r e s e r ve  s u p p l y s ys te m  s h al l  c o n s i s t o f
e i th e r  o f th e  fo l l o wi n g :

( 1 ) A s e c o n d ar y c r yo g e n i c  ve s s e l
( 2 ) A h i g h -p r e s s u r e  c o m p r e s s e d  g as  s o u r c e

[ 5 5 : 1 7 . 5 . 1 ]

5 . 1 . 3 . 1 0 . 5 . 2    A c r yo g e n i c  s o u r c e  r e s e r ve  s u p p l y s h al l  h ave  a
s wi tc h  o r  s e n s o r  to  m o n i to r  th e  ta n k p r e s s u r e .  [ 5 5 : 1 7 . 5 . 2 ]

5 . 1 . 3 . 1 0 . 5 . 3    A c o m p r e s s e d  ga s  r e s e r ve  s u p p l y s h al l  m e e t th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) I t s h al l  b e  m an i fo l d e d  wi th  n o  fe we r  th an  th r e e  g as  c yl i n ‐
d e r s .

( 2 ) I t s h al l  h ave  a  p r e s s u r e  s wi tc h  o r  s e n s o r  to  m o n i to r  th e
c o n te n ts  u s i n g m an i fo l d  p r e s s u r e .

( 3 ) I t s h a l l  h a ve  a c h e c k va l ve  to  p r e ve n t backfow i n to  th e
s ys te m .

( 4 ) I t s h al l  h a ve  a  c h e c k val ve  a t e a c h  c o n n e c ti o n  o n  th e
c yl i n d e r  h e a d e r  to  m i n i m i z e  l o s s  o f g as  fr o m  th e  r e s e r ve
s ys te m .

[ 5 5 : 1 7 . 5 . 3 ]

5 . 1 . 3 . 1 0 . 6  C r yo ge n i c  Fi l l  S ys te m .    C r yo ge n i c  fuid  c e n tr al
s u p p l y s ys te m s  s h al l  i n c l u d e  a  fll  m e c h a n i s m  c o n s i s ti n g o f th e
fo l l o wi n g  c o m p o n e n ts :

( 1 ) A n o n r e m o va b l e  product-specifc  fll  c o n n e c ti o n  i n
c o m p l i an c e  wi th  C G A V- 6 ,  Standard Bulk Refrigerated Liquid
Transfer Connections

( 2 ) A m e an s  to  c ap  a n d  s e c u r e  th e  fll  c o n n e c ti o n  i n l e t
( 3 ) A c h e c k va l ve  to  p r e ve n t p r o d u c t backfow fr o m  th e  fll

i n l e t
( 4 ) A fll  h o s e  p u r g e  val ve
( 5 ) S u p p o r ts  th at h o l d  th e  fll  p i p i n g o ff th e  g r o u n d
( 6 ) A s e c u r e  c o n n e c ti o n  b e twe e n  th e  b u l k ta n k an d  th e  fll

p i p i n g
( 7 ) S u p p o r ts ,  as  n e c e s s ar y,  to  h o l d  th e  fll  l i n e  i n  p o s i ti o n

d u r i n g a l l  o p e r a ti o n s  a s s o c i a te d  wi th  th e  flling  p r o c e d u r e

[ 5 5 : 1 7 . 6 ]

5 . 1 . 3 . 1 0 . 7  Vap o ri z e rs .

5 . 1 . 3 . 1 0 . 7 . 1    Vap o r i z e r s  u s e d  to  c o n ve r t c r yo ge n i c  C M G to  a
ga s e o u s  s tate  s h a l l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) Vap o r i z e r s  s h a l l  b e  p e r m i tte d  to  o p e r ate  b y e i th e r  am b i ‐
e n t h e at tr an s fe r  o r  e x te r n a l  th e r m al  s o u r c e  ( e . g . ,  e l e c tr i c
h e a te r,  h o t wa te r,  s te a m ) .

( 2 ) Vap o r i z e r s  u s i n g  a  h e a t s o u r c e  o th e r  th an  am b i e n t ai r
s h a l l  b e  p r o te c te d  i n  th e  e ve n t o f a l o s s  o f th e  e n e r g y
s o u r c e .

[ 5 5 : 1 7 . 7 . 1 ]

5 . 1 . 3 . 1 0 . 7 . 2    Vap o r i z e r s  s h al l  b e  d e s i gn e d  to  p r o vi d e  c ap ac i ty
fo r  th e  c u s to m e r ’ s  u s e  u n d e r  th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) C u s to m e r ’ s  ave r ag e  an d  p e ak fows
( 2 ) L o c al  c o n d i ti o n s  ( e . g. ,  s tr u c tu r e s  th at o b s tr u c t ai r  c i r c u l a‐

ti o n  o r  s u n l i gh t)
( 3 ) S e as o n al  c o n d i ti o n s  ( e . g . ,  fr e e z e  p e r i o d s )

[ 5 5 : 1 7 . 7 . 2 ]

5 . 1 . 3 . 1 0 . 7 . 3    A s ys te m  d e s i g n  th a t u s e s  s wi tc h i n g  vap o r i z e r s
s h a l l  m e e t a l l  o f th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) Val ve s  s h a l l  b e  p e r m i tte d  to  b e  m an u a l  o r  au to m ati c .
( 2 ) Val ve s  an d  p i p i n g  s h al l  a l l o w an  o p e r ati n g  va p o r i z e r  o r  an

o p e r ati n g  s e c ti o n  o f a  va p o r i z e r  to  b e  s wi tc h e d  to  a
n o n o p e r ati n g  c o n d i ti o n  fo r  d e i c i n g.

( 3 ) T h e  s ys te m  d e s i gn  s h a l l  p r o vi d e  c o n ti n u o u s  fow o f C M G
to  th e  h e a l th  c a r e  fac i l i ty d u r i n g vap o r i z e r  s wi tc h o ve r.

( 4 ) T h e  s ys te m  d e s i gn  s h a l l  p r o vi d e  c o n ti n u o u s  fow o f C M G
to  th e  h e a l th  c a r e  fac i l i ty i f vap o r i z e r  s wi tc h o ve r  fai l s .

[ 5 5 : 1 7 . 7 . 3 ]

5 . 1 . 3 . 1 0 . 7 . 4    Wh e r e  a  vap o r i z e r  u s e s  an  e x te r n al  th e r m al
s o u r c e ,  th e  fow o f th e  C M G s h a l l  b e  u n a ffe c te d  b y th e  l o s s  o f
th e  e x te r n a l  th e r m a l  s o u r c e  b y o n e  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) Re s e r ve  am b i e n t h e at tr an s fe r  vap o r i z e r s  s i z e d  fo r  at l e as t
o n e  d ay’ s  ave r ag e  s u p p l y an d  p i p e d  s o  th at th e  fow o f th e

C M G i s  u n affe c te d  b y fow s to p p ag e  th r o u gh  th e  e x te r n al
th e r m al  s o u r c e  vap o r i z e r

( 2 ) A n o n c r yo ge n i c  s o u r c e  c ap ab l e  o f p r o vi d i n g  at l e as t o n e
d ay’ s  a ve r a ge  s u p p l y

[ 5 5 : 1 7 . 7 . 4 ]

5 . 1 . 3 . 1 0 . 7 . 5    Wh e r e  vap o r i z e r s  a r e  u s e d  i n  th e  r e s e r ve  s ys te m ,
th e y s h a l l  b e  as  fo l l o ws :

( 1 ) S i z e d  b y th e  s u p p l i e r  to  p r o vi d e  a s o u r c e  o f vap o r i z e d
C M G  fr o m  th e  r e s e r ve  b u l k l i q u i d  s to r a ge  ve s s e l  d u r i n g

ti m e s  wh e n  th e  r e s e r ve  s ys te m  i s  o p e r ati o n al
( 2 ) Ab l e  to  p r o vi d e  a fow r a te  e q u al  to  at l e as t th at o f th e

m a i n  s ys te m  vap o r i z e r ( s ) ;  h o we ve r,  th e  d u r ati o n  o f fow
m i gh t b e  d i ffe r e n t

( 3 ) I n d i r e c tl y h e a te d  b y am b i e n t ai r

[ 5 5 : 1 7 . 7 . 5 ]

5 . 1 . 3 . 1 0 . 7 . 6    L o w- te m p e r a tu r e  p r o te c ti o n  s ys te m s  th at i n te r ‐
r u p t o r  r e d u c e  fow s h a l l  n o t b e  u s e d  o n  th e  r e s e r ve  s ys te m  o f

c r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s .  [ 5 5 : 1 7 . 7 . 6 ]

5 . 1 . 3 . 1 0 . 8  H i gh - P re s s ure  M an i fo l d s .

5 . 1 . 3 . 1 0 . 8 . 1    M a n i fo l d  a s s e m b l i e s  s h al l  b e  ft fo r  s e r vi c e  an d
s h a l l  h a ve  s u p p o r ts  th at a r e  i n d e p e n d e n t o f th e  c yl i n d e r s .

[ 5 5 : 1 7 . 8 . 1 ]

5 . 1 . 3 . 1 0 . 8 . 2    C yl i n d e r s  o n  th e  m an i fo l d  s h a l l  b e  s e c u r e d
ag ai n s t fa l l i n g.  [ 5 5 : 1 7 . 8 . 2 ]

5 . 1 . 3 . 1 0 . 8 . 3 *    C yl i n d e r s  o n  th e  m an i fo l d  s h al l  h a ve  th e  s a m e
s e r vi c e  p r e s s u r e  r a ti n g o r  th e  flled  p r e s s u r e  o f e ac h  c yl i n d e r
s h a l l  n o t e x c e e d  th e  s e r vi c e  p r e s s u r e  r ati n g  o f th e  l o we s t r a te d

c yl i n d e r  o n  th e  m an i fo l d .  [ 5 5 : 1 7 . 8 . 3 ]

5 . 1 . 3 . 1 0 . 9  P re s s ure  C o n tro l  D e vi c e s .    T h e  fnal  p r e s s u r e
c o n tr o l  d e vi c e  as s e m b l y o r  as s e m b l i e s  s h al l  n o t b e  fab r i c ate d

o n - s i te .  [ 5 5 : 1 7 . 9 ]

5 . 1 . 3 . 1 0 . 1 0  P re s s u re  Re l i e f D e vi c e s .

5 . 1 . 3 . 1 0 . 1 0 . 1    P r e s s u r e  r e l i e f d e vi c e s  ( P RD s )  s h al l  m e e t th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) P RD s  s h al l  h a ve  a r e l i e f p r e s s u r e  s e tti n g n o t h i gh e r  th a n
th e  m ax i m u m  a l l o wa b l e  wo r ki n g  p r e s s u r e  ( M AWP )  o f th e
c o m p o n e n t wi th  th e  l o we s t wo r ki n g p r e s s u r e  r a ti n g i n  th e

p o r ti o n  o f th e  s ys te m  b e i n g p r o te c te d .
( 2 ) P RD s  s h a l l  b e  o f b r as s  o r  b r o n z e  c o n s tr u c ti o n .
( 3 ) P RD s  s h a l l  b e  d e s i gn e d  fo r  th e  specifc  g as  s e r vi c e .
( 4 ) P RD s  s h al l  h ave  th e  d i s c h ar g e  p r o te c te d  to  p r e ve n t th e

e n tr y o f r a i n  o r  s n o w.
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( 5 ) P RD s  s h al l  b e  d e s i g n e d  i n  ac c o r d an c e  wi th  AS M E  B 3 1 . 3 ,
Process Piping.

[ 5 5 : 1 7 . 1 0 . 1 ]

5 . 1 . 3 . 1 0 . 1 0 . 2    P RD s  s h al l  h ave  an  identifer  th at c o n tai n s  th e
d ate  o f m an u fac tu r e  o r  te s t.  [ 5 5 : 1 7 . 1 0 . 2 ]

5 . 1 . 3 . 1 0 . 1 0 . 3    T h e  fnal  l i n e  p r e s s u r e  r e l i e f val ve s  s h a l l  b e
ap p r o ve d  b y a n a ti o n al l y r e c o g n i z e d  o r ga n i z ati o n  a n d  s h a l l
h ave  a  r e l i e f c a p ac i ty gr e a te r  th an  o r  e q u a l  to  th e  m a x i m u m
th r o u g h p u t o f th e  fnal  l i n e  r e gu l a to r.  [ 5 5 : 1 7 . 1 0 . 3 ]

( A)    T h e  p r e s s u r e  r e l i e f val ve  s h al l  b e  s e t at 5 0  p e r c e n t ab o ve
th e  n o r m a l  wo r ki n g p r e s s u r e ,  b u t n o  h i g h e r  th a n  th e  M AWP,  o f
th e  h e al th  c ar e  fac i l i ty p i p e l i n e .  [ 5 5 : 1 7 . 1 0 . 3 . 1 ]

( B )    T h e  r e l i e f val ve  i n fo r m ati o n  s h al l  b e  p e r m an e n tl y i d e n ti ‐
fed  e i th e r  o n  th e  n a m e p l a te  o f th e  r e l i e f va l ve  o r  o n  a  p e r m a‐
n e n tl y attac h e d  m e ta l  tag .  [ 5 5 : 1 7 . 1 0 . 3 . 2 ]

5 . 1 . 3 . 1 0 . 1 1  Tu b i n g an d  Val ve s .

5 . 1 . 3 . 1 0 . 1 1 . 1    N e w,  h ar d -d r a wn  Typ e  K o r  L  c o p p e r  tu b e  s h a l l
b e  u s e d  fo r  al l  p r o c e s s  p i p i n g.  [ 5 5 : 1 7 . 1 1 . 1 ]

( A)    Tu b i n g s h al l  c o m p l y wi th  AS T M  B 8 1 9 ,  Standard Specifca‐
tion for Seamless Copper Tube for Medical Gas Systems.
[ 5 5 : 1 7 . 1 1 . 1 . 1 ]

( B )    Tu b i n g  s h al l  b e  c a p p e d  an d  b e a r  th e  m a r ki n g O X Y o r
M E D I C AL  o r  b e  o th e r wi s e  p ac ka ge d  a n d  l a b e l e d  to  i n d i c ate  i t
i s  c l e a n  fo r  o x yge n  s e r vi c e  a c c o r d i n g  to  th e  s u p p l i e r ’ s  p o l i c y.
[ 5 5 : 1 7 . 1 1 . 1 . 2 ]

5 . 1 . 3 . 1 0 . 1 1 . 2  C o p p e r Tu b i n g.

( A)    I n s tr u m e n ta ti o n  tu b i n g s h a l l  b e  c o n s tr u c te d  o f an n e a l e d
c o p p e r  tu b i n g  o r  s e am l e s s  s ta i n l e s s  s te e l  tu b i n g.  [ 5 5 : 1 7 . 1 1 . 2 . 1 ]

( B )    C o p p e r  tu b i n g  s h a l l  c o m p l y wi th  AS T M  B 8 8 ,  Standard Spec‐
ifcation for Seamless Copper Water Tube.  [ 5 5 : 1 7 . 1 1 . 2 . 2 ]

5 . 1 . 3 . 1 0 . 1 1 . 3    Va l ve s  o f q u i c k- o p e n  o r  q u a r te r-tu r n  d e s i g n s ,
s u c h  a s  b a l l  o r  p l u g  va l ve s ,  s h al l  n o t b e  p e r m i tte d  i n  th e
p o r ti o n  o f a n  o x yg e n  p i p i n g  s ys te m  o p e r a ti n g ab o ve  4 3 5  p s i
[ 3 0 0 0   kP a] .  [ 5 5 : 1 7 . 1 1 . 3 ]

5 . 1 . 3 . 1 0 . 1 1 . 4  Al te r n ate  M ate ri al s .

( A) *    Al te r n ate  m ate r i a l s  o f c o n s tr u c ti o n  fo r  p i p i n g ,  tu b i n g ,
val ve s ,  an d  i n s tr u m e n ts  s h a l l  b e  p e r m i tte d  fo r  i n s tal l a ti o n  a t th e
re q u e s t o f th e  h e a l th  c a r e  fa c i l i ty o r  th e  s u p p l i e r.  [ 5 5 : 1 7 . 1 1 . 4 . 1 ]

( B )    Te c h n i c al  d o c u m e n tati o n  o f a l te r n ate  m ate r i a l s  s h al l  b e
s u b m i tte d  to  th e  h e al th  c ar e  fa c i l i ty QA r e p r e s e n ta ti ve  to
d e m o n s tr ate  e q u i val e n c y.  [ 5 5 : 1 7 . 1 1 . 4 . 2 ]

5 . 1 . 3 . 1 0 . 1 2 *  Al ar m s .    T h e  c r yo g e n i c  fuid  c e n tr al  s u p p l y
s ys te m  s h al l  h ave  a l o c a l  s i g n al  th at vi s i b l y i n d i c ate s  th e  o p e r a t‐
i n g s ta tu s  o f th e  e q u i p m e n t an d  a n  i n d i c a to r  at a l l  m as te r
al a r m s  u n d e r  th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) Wh e n ,  o r  at a p r e d e te r m i n e d  s e t p o i n t b e fo r e ,  th e  m ai n
s u p p l y r e ac h e s  an  a ve r a ge  d ay’ s  s u p p l y,  i n d i c ati n g  l o w

c o n te n ts
( 2 ) Wh e n ,  o r  a t a p r e d e te r m i n e d  s e t p o i n t b e fo r e ,  th e  r e s e r ve

s u p p l y b e g i n s  to  s u p p l y th e  s ys te m ,  i n d i c a ti n g r e s e r ve  i s  i n
u s e

( 3 ) Wh e n ,  o r  a t a p r e d e te r m i n e d  s e t p o i n t b e fo r e ,  th e  r e s e r ve
s u p p l y c o n te n ts  fal l  to  o n e  d ay’ s  ave r ag e  s u p p l y,  i n d i c a t‐
i n g l o w r e s e r ve

( 4 ) I f th e  r e s e r ve  i s  a c r yo g e n i c  ve s s e l ,  wh e n ,  o r  at a  p r e d e te r ‐
m i n e d  s e t p o i n t b e fo r e ,  th e  r e s e r ve  i n te r n al  p r e s s u r e  fal l s
to o  l o w fo r  th e  r e s e r ve  to  o p e r ate  p r o p e r l y,  i n d i c ati n g

r e s e r ve  fai l u r e
( 5 ) Wh e r e  th e r e  i s  m o r e  th an  o n e  m a i n  s u p p l y ve s s e l ,  wh e n ,

o r  a t a p r e d e te r m i n e d  s e t p o i n t b e fo r e ,  th e  s e c o n d ar y
ve s s e l  b e gi n s  to  s u p p l y th e  s ys te m ,  i n d i c ati n g  c h an g e o ve r

[ 5 5 : 1 7 . 1 2 ]

5 . 1 . 4 *  Val ve s .

5 . 1 . 4 . 1  G e n e ral .

5 . 1 . 4 . 1 . 1  G as  an d  Vac u um  S h u to ff Val ve s .    S h u to ff va l ve s  s h a l l
b e  p r o vi d e d  to  i s o l a te  s e c ti o n s  o r  p o r ti o n s  o f th e  p i p e d  d i s tr i ‐

b u ti o n  s ys te m  fo r  m ai n te n a n c e ,  r e p ai r,  e m e r g e n c i e s ,  o r  p l an ‐
n e d  fu tu r e  e x p an s i o n  n e e d s  an d  to  fa c i l i ta te  p e r i o d i c  te s ti n g .

5 . 1 . 4 . 1 . 2  S e c u ri ty.    Al l  val ve s ,  e x c e p t val ve s  i n  z o n e  val ve  b o x
as s e m b l i e s ,  s h a l l  b e  s e c u r e d  b y a n y o f th e  fo l l o wi n g  m e a n s :

( 1 ) L o c ate d  i n  s e c u r e d  a r e as
( 2 ) L o c ke d  o r  l atc h e d  i n  th e i r  o p e r ati n g  p o s i ti o n
( 3 ) L o c ate d  ab o ve  c e i l i n g s ,  b u t r e m a i n i n g ac c e s s i b l e  an d  n o t

o b s tr u c te d

5 . 1 . 4 . 1 . 3  L ab e l i n g.    Al l  val ve s  s h a l l  b e  l ab e l e d  as  to  ga s
s u p p l i e d  an d  th e  ar e a ( s )  c o n tr o l l e d ,  i n  ac c o r d a n c e  wi th

5 . 1 . 1 1 . 2 .

5 . 1 . 4 . 1 . 4  Ac c e s s i b i l i ty.

( A)    Z o n e  val ve s  s h a l l  b e  i n s ta l l e d  i n  va l ve  b o x e s  wi th  r e m o va‐
b l e  c o ve r s  l ar g e  e n o u gh  to  a l l o w m a n u al  o p e r ati o n  o f val ve s .

( B )    Z o n e  val ve s  fo r  u s e  i n  c e r tai n  a r e as ,  s u c h  as  p s yc h i atr i c  o r
p e d i atr i c  a r e as ,  s h a l l  b e  p e r m i tte d  to  b e  s e c u r e d  wi th  th e

a p p r o val  o f th e  a u th o r i ty h a vi n g j u r i s d i c ti o n  to  p r e ve n t i n a p ‐
p r o p r i a te  a c c e s s .

5 . 1 . 4 . 1 . 5  Fl am m ab l e  G as e s .    Va l ve s  fo r  nonfammable  m e d i c al
g as e s  s h a l l  n o t b e  i n s ta l l e d  wi th  va l ve s  fo r  fammable  g as e s  i n

th e  s am e  z o n e  val ve  b o x  as s e m b l y wi th  fammable  g as e s .

5 . 1 . 4 . 1 . 6  Val ve  Typ e s .    N e w o r  r e p l a c e m e n t va l ve s  s h al l  b e
p e r m i tte d  to  b e  o f a n y typ e  as  l o n g  as  th e y m e e t th e  fo l l o wi n g

c o n d i ti o n s :

( 1 ) T h e y h a ve  a  m i n i m u m  C v fac to r  i n  ac c o r d an c e  wi th
e i th e r  Tab l e  5 . 1 . 4 . 1 . 6 ( a)  o r  Ta b l e  5 . 1 . 4 . 1 . 6 ( b ) .

( 2 ) T h e y u s e  a q u ar te r  tu r n  to  o ff.
( 3 ) T h e y ar e  c o n s tr u c te d  o f m ate r i al s  s u i tab l e  fo r  th e  s e r v‐

i c e .
( 4 ) T h e y a r e  p r o vi d e d  wi th  c o p p e r  tu b e  e x te n s i o n s  b y th e

m a n u fac tu r e r  fo r  b r a z i n g o r  wi th  c o r r u ga te d  m e d i c al
tu b i n g ( C M T )  fttings.

( 5 ) T h e y i n d i c ate  to  th e  o p e r ato r  i f th e  val ve  i s  o p e n  o r
c l o s e d .

( 6 ) T h e y p e r m i t i n -l i n e  s e r vi c e ab i l i ty.
( 7 ) T h e y ar e  c l e an e d  fo r  o x yge n  s e r vi c e  b y th e  m an u fac tu r e r

i f u s e d  fo r  an y p o s i ti ve -p r e s s u r e  s e r vi c e .
( 8 ) T h e y h ave  th r e a d e d  p u r g e  p o r ts  o n  th e  p a ti e n t s i d e  an d

th e  s o u r c e  s i d e .
( 9 ) T h e y h ave  a m i n i m u m  wo r ki n g  p r e s s u r e  e q u a l  to  o r

gr e a te r  th a n  th e  r e l i e f va l ve  p r o te c ti n g th e  p i p i n g  s ys te m
o n  wh i c h  th e  val ve  i s  i n s tal l e d  fo r  an y p o s i ti ve -p r e s s u r e

s e r vi c e .
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( 1 0 ) S e a l s  n e c e s s ar y fo r  th e  o p e r ati o n  o f th e  val ve  an d
p r e ve n ti o n  o f l e aks  c o m p l y wi th  5 . 1 . 3 . 5 . 4  an d  ar e
r e p l a c e a b l e .

5 . 1 . 4 . 2  S o u rc e  Val ve .

5 . 1 . 4 . 2 . 1    A s h u to ff val ve  s h al l  b e  p l ac e d  at th e  i m m e d i a te
c o n n e c ti o n  o f e ac h  c e n tr a l  s u p p l y s ys te m  to  th e  p i p e d  d i s tr i b u ‐

ti o n  s ys te m  to  a l l o w th e  e n ti r e  c e n tr a l  s u p p l y s ys te m ,  i n c l u d i n g
al l  ac c e s s o r y d e vi c e s  ( e . g . ,  ai r  d r ye r s ,  fnal  l i n e  r e gu l a to r s ) ,  to
b e  i s o l a te d  fr o m  th e  fac i l i ty.

5 . 1 . 4 . 2 . 2    T h e  s o u r c e  val ve  s h al l  b e  l o c a te d  i n  th e  i m m e d i a te
vi c i n i ty o f th e  c e n tr al  s u p p l y s ys te m .

5 . 1 . 4 . 3 *  M ai n  L i n e  Val ve .

5 . 1 . 4 . 3 . 1    A s h u to ff va l ve  s h a l l  b e  p r o vi d e d  i n  th e  m ai n  s u p p l y
l i n e  i n s i d e  o f th e  b u i l d i n g s  b e i n g s e r ve d ,  e x c e p t wh e r e  o n e  o r

m o r e  o f th e  fo l l o wi n g  c o n d i ti o n s  e x i s t:

( 1 ) T h e  s o u r c e  a n d  s o u r c e  val ve  ar e  l o c ate d  i n s i d e  th e  b u i l d ‐
i n g  s e r ve d .

( 2 ) T h e  s o u r c e  s ys te m  i s  p h ys i c al l y m o u n te d  to  th e  wal l  o f th e
b u i l d i n g  s e r ve d ,  an d  th e  p i p e l i n e  e n te r s  th e  b u i l d i n g  i n
th e  i m m e d i ate  vi c i n i ty o f th e  s o u r c e  val ve .

5 . 1 . 4 . 3 . 2    T h e  m a i n  l i n e  val ve  s h al l  b e  l o c ate d  o n  th e  fac i l i ty
s i d e  o f th e  s o u r c e  va l ve  a n d  o u ts i d e  o f th e  s o u r c e  r o o m ,  th e
e n c l o s u r e ,  o r  wh e r e  th e  m ai n  l i n e  frst e n te r s  th e  b u i l d i n g.

5 . 1 . 4 . 4  Ri s e r Val ve .    E ac h  r i s e r  s u p p l i e d  fr o m  th e  m ai n  l i n e
s h a l l  b e  p r o vi d e d  wi th  a  s h u to ff val ve  i n  th e  r i s e r  a d j ac e n t to

th e  m ai n  l i n e .

Δ Tab l e   5 . 1 . 4 . 1 . 6 ( a)  P o s i ti ve - P re s s u re  G as e s

Val ve  S i z e
( i n . )

M i n i m u m  C v
( fu l l  o p e n )

1 ∕2 1 7
3 ∕4 3 1

1 6 0
1 1 ∕4 1 1 0
1 1 ∕2 1 6 9

2 3 5 7
2 1 ∕2 3 9 0

3 9 1 2
4 1 8 3 7

Tab l e   5 . 1 . 4 . 1 . 6 ( b )  Vac uu m  an d  WAG D

Val ve  S i z e
( i n . )

M i n i m u m  C v
( fu l l  o p e n )

1 ∕2 1 7
3 ∕4 3 1

1 6 0
1 1 ∕4 1 1 0
1 1 ∕2 1 6 9

2 3 5 7
2 1 ∕2 1 9 6

3 3 0 2
4 6 0 0
5 1 0 2 2
6 1 5 7 9
8 3 1 3 6

5 . 1 . 4 . 5  S e r vi c e  Val ve s .

5 . 1 . 4 . 5 . 1    S e r vi c e  val ve s  s h a l l  b e  i n s tal l e d  to  al l o w s e r vi c i n g o r
modifcation  o f l a te r a l  b r a n c h  p i p i n g  fr o m  a  m a i n  o r  r i s e r  wi th ‐
o u t s h u tti n g d o wn  th e  e n ti r e  m a i n ,  r i s e r,  o r  fac i l i ty.

5 . 1 . 4 . 5 . 2    O n l y o n e  s e r vi c e  val ve  s h a l l  b e  r e q u i r e d  fo r  e a c h
b r a n c h  o ff o f a r i s e r,  r e g ar d l e s s  o f h o w m an y z o n e  val ve  b o x e s

ar e  i n s tal l e d  o n  th a t l a te r a l .

5 . 1 . 4 . 5 . 3    S e r vi c e  val ve s  s h a l l  b e  p l a c e d  i n  th e  b r an c h  p i p i n g
p r i o r  to  a n y z o n e  val ve  b o x  as s e m b l y o n  th at b r a n c h .

5 . 1 . 4 . 6  Z o n e  Val ve s .

5 . 1 . 4 . 6 . 1    Al l  s ta ti o n  o u tl e ts / i n l e ts  s h al l  b e  s u p p l i e d  th r o u g h  a
z o n e  va l ve ,  wh i c h  s h a l l  b e  p l ac e d  a s  fo l l o ws :

( 1 ) I t i s  i n s tal l e d  s o  th at a wa l l  i n te r ve n e s  b e twe e n  th e  va l ve
a n d  th e  o u tl e ts / i n l e ts  th at i t c o n tr o l s .

( 2 ) * I t i s  r e ad i l y o p e r ab l e  fr o m  a  s tan d i n g  p o s i ti o n .
( 3 ) * I t i s  i n s ta l l e d  wh e r e  i t i s  vi s i b l e  an d  a c c e s s i b l e  a t a l l  ti m e s .
( 4 ) I t i s  n o t i n s tal l e d  wh e r e  i t c an  b e  h i d d e n  fr o m  p l ai n  vi e w,

s u c h  a s  b e h i n d  n o r m a l l y o p e n  o r  n o r m al l y c l o s e d  d o o r s .
( 5 ) I t i s  n o t i n s ta l l e d  i n  a r o o m  wi th  th e  s ta ti o n  o u tl e ts / i n l e ts

th a t i t c o n tr o l s .
( 6 ) I t i s  n o t i n s tal l e d  i n  r o o m s ,  ar e a s ,  o r  c l o s e ts  th at c an  b e

c l o s e d  o r  l o c ke d .

Δ 5 . 1 . 4 . 6 . 2 *    A z o n e  val ve  i n  e a c h  m e d i c al  ga s  an d  vac u u m  l i n e
s h a l l  b e  p r o vi d e d  fo r  e a c h  C ate g o r y 1  s p a c e  a n d  b e  l o c ate d  a s
fo l l o ws :

( 1 ) I n  p ati e n t c a r e  s p a c e s  th at ar e  n o t a n e s th e ti z i n g  l o c a ti o n s ,
th e y s h a l l  b e  i n s tal l e d  i m m e d i a te l y o u ts i d e  th e  ar e a  o r
z o n e  b e i n g  c o n tr o l l e d .

( 2 ) I n  a n e s th e ti z i n g  l o c ati o n s ,  th e y s h al l  b e  i n s tal l e d  i m m e d i ‐
ate l y o u ts i d e  e ac h  r o o m .

5 . 1 . 4 . 6 . 3    P i p i n g o n  th e  p ati e n t s i d e  o f z o n e  va l ve s  s h al l  b e
ar r an g e d  to  p r o vi d e  th e  fo l l o wi n g:

( 1 ) S h u tti n g  o ff th e  s u p p l y o f m e d i c a l  g as  o r  vac u u m  to  o n e
z o n e  wi l l  n o t affe c t th e  s u p p l y o f m e d i c a l  g as  o r  vac u u m
to  an o th e r  z o n e  o r  th e  r e s t o f th e  s ys te m .

( 2 ) S e r vi c e  wi l l  o n l y b e  to  o u tl e ts / i n l e ts  l o c a te d  o n  th at s a m e
s to r y.

( 3 ) Al l  g as  d e l i ve r y c o l u m n s ,  h o s e  r e e l s ,  c e i l i n g  tr a c ks ,
c o n tr o l  p a n e l s ,  p e n d a n ts ,  b o o m s ,  o r  o th e r  s p e c i a l  i n s tal l a‐

ti o n s  ar e  l o c ate d  o n  th e  p ati e n t s i d e  o f th e  z o n e  va l ve .

5 . 1 . 4 . 6 . 4    A p r e s s u r e / va c u u m  i n d i c ato r  s h al l  b e  p r o vi d e d  o n
th e  s ta ti o n  o u tl e t/ i n l e t s i d e  o f e a c h  z o n e  val ve .

5 . 1 . 4 . 7  I n - L i n e  S h uto ff Val ve s .    O p ti o n a l  i n -l i n e  val ve s  s h a l l  b e
p e r m i tte d  to  b e  i n s tal l e d  to  i s o l ate  o r  s h u t o ff p i p i n g fo r  s e r vi c ‐

i n g  o f i n d i vi d u al  r o o m s  o r  ar e a s .

5 . 1 . 4 . 8  Val ve s  fo r Futu re  C o n n e c ti o n s .

5 . 1 . 4 . 8 . 1    F u tu r e  c o n n e c ti o n  val ve s  s h a l l  b e  l ab e l e d  as  to  ga s
c o n te n t.

5 . 1 . 4 . 8 . 2    D o wn s tr e am  p i p i n g  s h a l l  b e  c l o s e d  wi th  a b r az e d  c ap
wi th  tu b i n g a l l o wa n c e  fo r  c u tti n g  an d  r e b r a z i n g.

5 . 1 . 4 . 9  I n - L i n e  C h e c k  Val ve s .    N e w o r  r e p l ac e m e n t c h e c k
va l ve s  s h al l  b e  as  fo l l o ws :

( 1 ) T h e y s h al l  b e  o f b r a s s  o r  b r o n z e  c o n s tr u c ti o n .
( 2 ) T h e y s h al l  h ave  b r a z e d  e x te n s i o n s .
( 3 ) T h e y s h al l  h ave  i n -l i n e  s e r vi c e ab i l i ty.
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 4 ) T h e y s h al l  n o t h ave  th r e a d e d  c o n n e c ti o n s .
( 5 ) T h e y s h al l  h ave  th r e ad e d  p u r ge  p o i n ts  o f 1 ∕8  i n .  N P T.
( 6 ) T h e y s h al l  b e  s i z e d  to  h a ve  a m ax i m u m  ve l o c i ty wh i c h

d o e s  n o t e x c e e d  th e  m a n u fac tu r e r ' s  r e c o m m e n d ati o n s .

5 . 1 . 4 . 1 0  Au x i l i ar y S o u rc e  C o n n e c ti o n .    Al l  c r yo ge n i c  fuid
c e n tr al  s u p p l y s ys te m s  s h a l l  b e  p r o vi d e d  wi th  an  a u x i l i ar y
s o u r c e  c o n n e c ti o n  p o i n t o f th e  s a m e  s i z e  as  th e  m ai n  l i n e ,

wh i c h  s h a l l  b e  l o c a te d  i m m e d i ate l y o n  th e  p a ti e n t s i d e  o f th e
s o u r c e  val ve .  

5 . 1 . 4 . 1 0 . 1    T h e  c o n n e c ti o n  s h a l l  c o n s i s t o f a  te e ,  a val ve ,  an d  a
r e m o vab l e  p l u g  o r  c ap .

5 . 1 . 4 . 1 0 . 2    T h e  au x i l i a r y s o u r c e  c o n n e c ti o n  va l ve  s h al l  b e
n o r m al l y c l o s e d  an d  s e c u r e d .

5 . 1 . 5 *  S tati o n  O u tl e ts / I n l e ts .

5 . 1 . 5 . 1    E ac h  s ta ti o n  o u tl e t/ i n l e t fo r  m e d i c al  ga s e s  o r  vac u u m s
s h a l l  b e  gas-specifc,  wh e th e r  th e  o u tl e t/ i n l e t i s  th r e ad e d  o r  i s  a

n o n i n te r c h a n ge a b l e  q u i c k c o u p l e r.

5 . 1 . 5 . 2    E ac h  s ta ti o n  o u tl e t s h al l  c o n s i s t o f a p r i m a r y an d  a
s e c o n d a r y va l ve  ( o r  a s s e m b l y) .

5 . 1 . 5 . 3    E ac h  s tati o n  i n l e t s h a l l  c o n s i s t o f a p r i m ar y va l ve  ( o r
as s e m b l y)  an d  s h al l  b e  p e r m i tte d  to  i n c l u d e  a s e c o n d a r y va l ve

( o r  a s s e m b l y) .

5 . 1 . 5 . 4    T h e  s e c o n d a r y val ve  ( o r  a s s e m b l y)  s h a l l  c l o s e  a u to m a t‐
i c al l y to  s to p  th e  fow o f g as  ( o r  vac u u m ,  i f p r o vi d e d )  wh e n  th e
p r i m ar y val ve  ( o r  as s e m b l y)  i s  r e m o ve d .

5 . 1 . 5 . 5    E ac h  o u tl e t/ i n l e t s h al l  b e  l e gi b l y identifed  i n  ac c o r d ‐
a n c e  wi th  5 . 1 . 1 1 . 3 .

5 . 1 . 5 . 6    T h r e ad e d  o u tl e ts / i n l e ts  s h al l  b e  n o n i n te r c h an g e ab l e
c o n n e c ti o n s  c o m p l yi n g  wi th  th e  m a n d ato r y r e q u i r e m e n ts  o f

C GA V-5 ,  Standard for Diameter Index Safety System (Noninterchange‐
able Low Pressure Connections for Medical Gas Applications).

5 . 1 . 5 . 7    E ac h  s tati o n  o u tl e t/ i n l e t,  i n c l u d i n g  th o s e  m o u n te d  i n
c o l u m n s ,  h o s e  r e e l s ,  c e i l i n g  tr a c ks ,  o r  o th e r  s p e c i al  i n s tal l a‐

ti o n s ,  s h al l  b e  d e s i gn e d  s o  th a t p ar ts  o r  c o m p o n e n ts  th at ar e
r e q u i r e d  to  b e  gas-specifc  fo r  c o m p l i a n c e  wi th  5 . 1 . 5 . 1  an d

5 . 1 . 5 . 9  c an n o t b e  i n te r c h an g e d  b e twe e n  th e  s tati o n  o u tl e t/
i n l e t fo r  d i ffe r e n t g as e s .

5 . 1 . 5 . 8    T h e  u s e  o f c o m m o n  p ar ts  i n  o u tl e ts / i n l e ts ,  s u c h  a s
s p r i n g s ,  O -r i n g s ,  fas te n e r s ,  s e al s ,  an d  s h u to ff p o p p e ts ,  s h al l  b e
p e r m i tte d .

5 . 1 . 5 . 9    C o m p o n e n ts  o f a vac u u m  s tati o n  i n l e t n e c e s s ar y fo r
th e  m ai n te n a n c e  o f vac u u m  specifcity s h al l  b e  l e g i b l y m ar ke d

to  i d e n ti fy th e m  as  c o m p o n e n ts  o r  p ar ts  o f a vac u u m  o r  s u c ti o n
s ys te m .

5 . 1 . 5 . 1 0    C o m p o n e n ts  o f i n l e ts  n o t specifc  to  a vac u u m  s h a l l
n o t b e  r e q u i r e d  to  b e  m ar ke d .

5 . 1 . 5 . 1 1    F ac to r y-i n s tal l e d  c o p p e r  i n l e t tu b e s  o n  s tati o n  o u tl e ts
e x te n d i n g  n o  fu r th e r  th an  2 0 5  m m  ( 8  i n . )  fr o m  th e  b o d y o f th e
te r m i n a l  s h al l  b e  n o t l e s s  th a n  D N 8  ( N P S  1 ∕4 )  ( 3 ∕8  i n .  O . D . )  s i z e ,
wi th  8  m m  ( 0 . 3  i n . )  m i n i m u m  i n s i d e  d i a m e te r.

Δ 5 . 1 . 5 . 1 2    F ac to r y-i n s tal l e d  o u tl e t tu b e s  o n  s tati o n  i n l e ts  e x te n d ‐
i n g n o  fu r th e r  th a n  2 0 5  m m  ( 8  i n . )  fr o m  th e  b o d y o f th e  te r m i ‐
n a l  s h al l  b e  n o t l e s s  th an  D N 1 0  ( N P S  3 ∕8 )  ( 1 ∕2  i n .  O . D . )  s i z e ,  wi th

1 0  m m  ( 0 . 4  i n . )  m i n i m u m  i n s i d e  d i a m e te r.

5 . 1 . 5 . 1 3    S tati o n  o u tl e ts / i n l e ts  s h al l  b e  p e r m i tte d  to  b e
r e c e s s e d  o r  o th e r wi s e  p r o te c te d  fr o m  d am ag e .

5 . 1 . 5 . 1 4    Wh e n  m u l ti p l e  wa l l  o u tl e ts / i n l e ts  ar e  i n s tal l e d ,  th e y
s h a l l  b e  s p a c e d  to  a l l o w th e  s i m u l ta n e o u s  u s e  o f a d j ac e n t

o u tl e ts / i n l e ts  wi th  a n y o f th e  va r i o u s  typ e s  o f th e r ap y e q u i p ‐
m e n t.

5 . 1 . 5 . 1 5    S tati o n  o u tl e ts  i n  s ys te m s  h avi n g  n o n s tan d a r d  o p e r a t‐
i n g p r e s s u r e s  s h al l  m e e t th e  fo l l o wi n g  ad d i ti o n al  r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  b e  gas-specifc.
( 2 ) T h e y s h a l l  b e  pressure-specifc  wh e r e  a s i n g l e  g as  i s  p i p e d

a t m o r e  th a n  o n e  o p e r a ti n g p r e s s u r e  [ e . g. ,  a s ta ti o n
o u tl e t fo r  o x yge n  at 5 5 0  kP a ( 8 0  p s i )  s h al l  n o t ac c e p t a n
ad a p te r  fo r  o x yge n  a t 3 4 5   kP a ( 5 0   p s i ) ] .

( 3 ) I f o p e r a te d  a t a  p r e s s u r e  i n  e x c e s s  o f 5 5 0  kP a ( 8 0  p s i ) ,
th e y s h al l  b e  e i th e r  D . I . S . S .  c o n n e c to r s  o r  c o m p l y wi th
5 . 1 . 5 . 1 5 ( 4 ) .

( 4 ) I f o p e r a te d  a t a ga u g e  p r e s s u r e  b e twe e n  1 3 8 0  kP a an d
2 0 7 0  kP a ( 2 0 0  p s i  a n d  3 0 0  p s i ) ,  th e  s tati o n  o u tl e t s h a l l  b e

d e s i g n e d  s o  as  to  p r e ve n t th e  r e m o val  o f th e  ad a p te r  u n ti l
th e  p r e s s u r e  h a s  b e e n  r e l i e ve d  to  p r e ve n t th e  a d a p te r

i n j u r i n g  th e  u s e r  o r  o th e r s  wh e n  r e m o ve d  fr o m  th e
o u tl e t.

5 . 1 . 5 . 1 6    WAGD  n e two r ks  s h a l l  p r o vi d e  a WAGD  i n l e t i n  a l l
l o c a ti o n s  wh e r e  n i tr o u s  o x i d e  o r  h a l o ge n a te d  a n e s th e ti c  ga s  i s
i n te n d e d  to  b e  ad m i n i s te r e d .

5 . 1 . 5 . 1 6 . 1    S tati o n  i n l e ts  fo r  WAG D  s e r vi c e  s h al l  h ave  th e
fo l l o wi n g  a d d i ti o n al  c h a r ac te r i s ti c s :

( 1 ) T h e y s h al l  n o t b e  i n te r c h a n ge a b l e  wi th  an y o th e r  s ys te m s ,
i n c l u d i n g  m e d i c al –s u r g i c al  vac u u m .

( 2 ) C o m p o n e n ts  n e c e s s ar y fo r  th e  m ai n te n a n c e  o f WAGD
specifcity s h al l  b e  l e g i b l y m ar ke d  to  i d e n ti fy th e m  a s

c o m p o n e n ts  o f a WAGD  i n l e t.
( 3 ) T h e y s h al l  b e  o f a  typ e  ap p r o p r i ate  fo r  th e  fow an d

va c u u m  l e ve l  r e q u i r e d  b y th e  fac i l i ty’ s  g as  an e s th e ti c
m a c h i n e s .

( 4 ) T h e y s h al l  b e  l o c ate d  to  avo i d  p h ys i c al  d a m ag e  to  th e
i n l e t.

5 . 1 . 5 . 1 7    Wh e r e  i n s tal l e d  i n  a  d o wn -fac i n g p o s i ti o n ,  s u c h  as  i n
a  c e i l i n g o r  c e i l i n g c o l u m n ,  s tati o n  o u tl e ts / i n l e ts  s h al l  b e
D . I . S . S .  c o n n e c to r s .

5 . 1 . 6 *  M an u fac tu re d  As s e m b l i e s .

Δ 5 . 1 . 6 . 1    M a n u fac tu r e d  a s s e m b l i e s  an d  m a n u fac tu r e d  r o u g h -i n
a s s e m b l i e s  s h al l  b e  te s te d  b y th e  m an u fac tu r e r  p r i o r  to  a r r i val

at th e  i n s tal l ati o n  s i te  i n  ac c o r d an c e  wi th  th e  fo l l o wi n g:

( 1 ) I n i ti al  b l o wd o wn  te s t i n  ac c o r d an c e  wi th  5 . 1 . 1 2 . 2 . 2
( 2 ) I n i ti al  p r e s s u r e  te s t i n  ac c o r d an c e  wi th  5 . 1 . 1 2 . 2 . 3
( 3 ) P i p i n g  p u r g e  te s t i n  ac c o r d an c e  wi th  5 . 1 . 1 2 . 2 . 5

N 5 . 1 . 6 . 2    M an u fac tu r e d  as s e m b l i e s  s h al l  b e  te s te d  b y th e  m an u ‐
fa c tu r e r  p r i o r  to  ar r i val  a t th e  i n s ta l l ati o n  s i te  i n  a c c o r d a n c e

wi th  th e   fo l l o wi n g :

( 1 ) S tan d i n g p r e s s u r e  te s t i n  ac c o r d a n c e  wi th  5 . 1 . 1 2 . 2 . 6  o r
5 . 1 . 1 2 . 2 . 7 ,  e x c e p t as  p e r m i tte d  b y 5 . 1 . 6 . 3

( 2 ) O p e r a ti o n al  p r e s s u r e  te s t i n  ac c o r d an c e  wi th  5 . 1 . 1 2 . 4 . 1 0 ,
e x c e p t th at th e  te s t ga s  i s  p e r m i tte d  to  b e  i n  a c c o r d a n c e
wi th  th e  m an u fa c tu r e r ' s  p r o c e s s  r e q u i r e m e n ts

5 . 1 . 6 . 3    T h e  l e a ka ge  fr o m  a  c o m p l e te d  m an u fa c tu r e d  as s e m b l y
s h a l l  n o t e x c e e d  0 . 0 0 6  c m 3 / s e c  ( 0 . 0 0 0 3 7  i n . 3 / s e c )  wh e n  te s te d

at 2 0  p e r c e n t a b o ve  o p e r ati n g  p r e s s u r e  fo r  p r e s s u r e  p i p e l i n e s
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

a n d  s h al l  n o t e x c e e d  0 . 0 0 2  c m 3 / s e c  ( 0 . 0 0 0 1 2  i n . 3 / s e c )  fo r
va c u u m  an d  WAGD  s ys te m s  wh e n  s tar te d  at 6 3 5  m m  ( 2 5  i n . )
H g V.

5 . 1 . 6 . 4    T h e  m an u fa c tu r e r  o f th e  a s s e m b l y s h al l  p r o vi d e  d o c u ‐
m e n tati o n  c e r ti fyi n g  th e  p e r fo r m an c e  an d  s u c c e s s fu l  c o m p l e ‐

ti o n  o f th e  te s ts  r e q u i r e d  i n  5 . 1 . 6 . 1 .

5 . 1 . 6 . 5    M an u fac tu r e d  a s s e m b l i e s  e m p l o yi n g  fexible  h o s e  s h al l
u s e  h o s e  an d  fexible  c o n n e c to r s  wi th  a  m i n i m u m  b u r s t g au ge

p r e s s u r e  o f 6 8 9 5   kP a  ( 1 0 0 0   p s i ) .

5 . 1 . 6 . 6    T h e  m an u fa c tu r e r  o f th e  as s e m b l y s h al l  p r o vi d e  d o c u ‐
m e n tati o n  c e r ti fyi n g  th at th e  fexible  h o s e  as s e m b l y h a s  a m i n i ‐
m u m  b u r s t ga u g e  p r e s s u r e  o f 6 8 9 5   kP a  ( 1 0 0 0   p s i ) .

Δ 5 . 1 . 6 . 7    C o m p o n e n ts  o f m an u fa c tu r e d  as s e m b l i e s  s h al l  h a ve  a
fame  s p r e a d  i n d e x  o f n o t g r e ate r  th a n  2 0 0  wh e n  te s te d  i n

a c c o r d an c e  wi th  AS T M  E 8 4 ,  Standard Test Method for Surface
Burning Characteristics of Building Materials,  o r  U L  7 2 3 ,  Test for
Surface Burning Characteristics of Building Materials,  o r  s h a l l

c o m p l y wi th  th e  r e q u i r e m e n ts  fo r  h e at r e l e as e  i n  ac c o r d a n c e
wi th  N F PA 2 8 6  as  d e s c r i b e d  i n  S e c ti o n  1 0 . 2  o f N F PA  1 01 .

5 . 1 . 6 . 8    M a n u fac tu r e d  as s e m b l i e s  e m p l o yi n g  fexible  h o s e  o r
tu b i n g s h al l  b e  a ttac h e d  to  th e  p i p e l i n e s  u s i n g  s tati o n  o u tl e ts /
i n l e ts .

5 . 1 . 6 . 9    M an u fac tu r e d  as s e m b l i e s  e m p l o yi n g  h o s e  o r  fexible
c o n n e c to r s ,  wh e r e  th e  s ta ti o n  o u tl e t/ i n l e t atta c h e d  to  th e

p i p i n g  i s  n o t fu l l y an d  i m m e d i ate l y ac c e s s i b l e  ( i . e . ,  c a n n o t b e
m a n i p u l a te d  wi th o u t th e  r e m o val  o f p a n e l s ,  d o o r s ,  a n d  s o
fo r th ) ,  s h al l  h a ve  s tati o n  o u tl e ts / i n l e ts  wi th  th e  fo l l o wi n g ad d i ‐

ti o n a l  c h ar ac te r i s ti c s :

( 1 ) T h e y s h al l  b e  gas-specifc  c o n n e c ti o n s  wi th  p o s i ti ve  l o c k‐
i n g  m e c h an i s m s  th at e n s u r e  th e  c o n n e c to r  i s  frmly
s e a te d  an d  c an n o t d e tac h  wi th o u t i n te n ti o n a l  a c tu a ti o n
o f th e  r e l e as e  ( e . g. ,  D . I . S . S .  c o n n e c to r s ) .

( 2 ) I n  p r e s s u r e  g as e s ,  th e y s h al l  b e  p e r m i tte d  to  o m i t th e
s e c o n d a r y va l ve  ( o r  a s s e m b l y)  r e q u i r e d  i n  5 . 1 . 5 . 2 .

( 3 ) I n  vac u u m  an d  WAGD ,  th e y s h al l  b e  p e r m i tte d  to  o m i t
b o th  p r i m a r y a n d  s e c o n d ar y va l ve s  ( o r  as s e m b l i e s )  fo r

m i n i m u m  r e s tr i c ti o n  to  fow.
( 4 ) T h e y s h al l  b e  p r o vi d e d  wi th  a  s e c o n d  te r m i n a l  at wh i c h

th e  u s e r  c o n n e c ts  an d  d i s c o n n e c ts  th a t c o m p l i e s  wi th
5 . 1 . 5 .

5 . 1 . 6 . 1 0    H o s e  o r  fexible  c o n n e c to r s  e m p l o ye d  i n  m an u fac ‐
tu r e d  a s s e m b l i e s  s h al l  b e  l a b e l e d  b y s te n c i l i n g  o r  ad h e s i ve

m a r ke r s  th at i d e n ti fy th e  p a ti e n t m e d i c al  g as ,  th e  m e d i c al
s u p p o r t ga s ,  o r  th e  vac u u m  s ys te m  an d  i n c l u d e  th e  fo l l o wi n g :

( 1 ) N a m e  o f th e  ga s  o r  vac u u m  s ys te m  o r  th e  c h e m i c al
s ym b o l  i n  ac c o r d an c e  wi th  Tab l e  5 . 1 . 1 1

( 2 ) Gas  o r  va c u u m  s ys te m  c o l o r  c o d e  i n  a c c o r d an c e  wi th
Ta b l e  5 . 1 . 1 1

( 3 ) Wh e r e  p o s i ti ve - p r e s s u r e  p i p i n g  s ys te m s  o p e r a te  a t p r e s ‐
s u r e s  o th e r  th an  th e  s ta n d a r d  g au g e  p r e s s u r e  i n  Tab l e
5 . 1 . 1 1 ,  th e  o p e r ati n g  p r e s s u r e  i n  ad d i ti o n  to  th e  n am e  o f

th e  g as
( 4 ) Re c o m m e n d e d  o r  r e q u i r e d  r e p l ac e m e n t d a te  b as e d  o n

m a n u fac tu r e  d a te

5 . 1 . 6 . 1 1    S tati o n  o u tl e ts / i n l e ts  i n s tal l e d  i n  m a n u fac tu r e d
as s e m b l i e s  c o n n e c te d  to  th e  p i p e l i n e  b y b r az i n g  s h al l  c o m p l y

wi th  5 . 1 . 5 .

5 . 1 . 6 . 1 2    T h e  i n s tal l a ti o n  o f m an u fa c tu r e d  a s s e m b l i e s  s h al l  b e
te s te d  i n  ac c o r d an c e  wi th  5 . 1 . 1 2 .

5 . 1 . 7 *  S u r fac e - M o u n te d  M e d i c al  G as  Rai l s  ( M G R) .

5 . 1 . 7 . 1    M e d i c a l  g as  r a i l  ( M GR)  a s s e m b l i e s  s h al l  b e  p e r m i tte d
to  b e  i n s tal l e d  wh e r e  m u l ti p l e  u s e s  o f m e d i c a l  ga s e s  an d
vac u u m  at a  s i n gl e  p ati e n t l o c ati o n  ar e  r e q u i r e d  o r  a n ti c i p a te d .

5 . 1 . 7 . 2    M G R as s e m b l i e s  s h al l  b e  e n ti r e l y vi s i b l e  i n  th e  r o o m ,
n o t p as s i n g  i n to  o r  th r o u gh  wa l l s ,  p a r ti ti o n s ,  an d  s o  fo r th .

5 . 1 . 7 . 3    M G R a s s e m b l i e s  s h al l  b e  m ad e  o f m a te r i al s  wi th  a
m e l ti n g p o i n t o f a t l e a s t 5 3 8 ° C  ( 1 0 0 0 ° F ) .

5 . 1 . 7 . 4    M G R a s s e m b l i e s  s h al l  b e  c l e an e d  p e r  5 . 1 . 1 0 . 1 . 1 .

5 . 1 . 7 . 5    S ta ti o n  o u tl e ts  o r  i n l e ts  s h al l  n o t b e  p l ac e d  o n  th e  e n d s
o f M GR as s e m b l i e s .

5 . 1 . 7 . 6    O p e n i n g s  fo r  s ta ti o n  o u tl e ts / i n l e ts  i n  th e  M GR s h a l l
b e  gas-specifc.

5 . 1 . 7 . 7    O p e n i n g s  i n  th e  M GR n o t o c c u p i e d  b y s ta ti o n  o u tl e ts /
i n l e ts  ( e . g. ,  fo r  fu tu r e  u s e )  s h a l l  b e  c ap p e d  o r  p l u gg e d  s o  th at a

s p e c i al  to o l  i s  r e q u i r e d  fo r  r e m o val  ( i . e . ,  c an n o t b e  r e m o ve d  b y
a  wr e n c h ,  p l i e r s ,  a s c r e wd r i ve r,  o r  o th e r  c o m m o n  to o l ) .

5 . 1 . 7 . 8    M GR as s e m b l i e s  s h al l  c o n n e c t to  th e  p i p e l i n e  th r o u g h
fttings  th at ar e  b r az e d  to  th e  p i p e l i n e .

5 . 1 . 7 . 9    Wh e r e  th e  p i p e l i n e  an d  th e  M GR a s s e m b l y ar e  o f
d i s s i m i l ar  m e ta l s ,  th e  c o n n e c ti o n s  s h al l  b e  p l ate d  o r  o th e r wi s e
p r o te c te d  fr o m  i n te r ac ti o n  b e twe e n  th e  m e tal s .

5 . 1 . 7 . 1 0    T h e  i n s tal l ati o n  o f th e  M G R s h al l  b e  te s te d  i n  ac c o r d ‐
a n c e  wi th  5 . 1 . 1 2 .

5 . 1 . 8  P re s s u re  an d  Vac u u m  I n d i c ato rs .

5 . 1 . 8 . 1  G e n e ral .

5 . 1 . 8 . 1 . 1    P r e s s u r e  i n d i c a to r s  an d  m an o m e te r s  fo r  m e d i c al  ga s
p i p i n g  s ys te m s  s h a l l  b e  c l e a n e d  fo r  o x yg e n  s e r vi c e .

5 . 1 . 8 . 1 . 2    Ga u g e s  s h a l l  c o m p l y wi th  AS M E  B 4 0 . 1 0 0 ,  Pressure
Gauges and Gauge Attachments.

5 . 1 . 8 . 1 . 3 *    T h e  s c a l e  r an g e  o f p o s i ti ve  p r e s s u r e  an a l o g  i n d i c a‐
to r s  s h al l  b e  s u c h  th a t th e  n o r m al  o p e r a ti n g p r e s s u r e  i s  wi th i n

th e  m i d d l e  th i r d  o f th e  to tal  r an g e  [ e . g. ,  an  i n d i c a to r  o f 0  to
2 0 7 0  kP a ( 0  to  3 0 0  p s i )  wo u l d  h a ve  a  l o we r  th i r d  o f 0  to
6 9 0  kP a ( 0  to  1 0 0  p s i g ) ,  a  m i d d l e  th i r d  o f 6 9 0  kP a to  1 3 8 0  kP a

( 1 0 0  p s i g  to  2 0 0  p s i g) ,  a n d  a to p  th i r d  o f 1 3 8 0  kP a  to  2 0 7 0  kP a
( 2 0 0   p s i g to  3 0 0   p s i g) ] .

5 . 1 . 8 . 1 . 4    T h e  a c c u r ac y o f d i g i tal  i n d i c ato r s  s h al l  b e  ± 5  p e r c e n t
o f th e  o p e r a ti n g p r e s s u r e  a t wh i c h  th e y a r e  u s e d .

5 . 1 . 8 . 1 . 5    T h e  s c al e  r a n ge  o f va c u u m  i n d i c a to r s  s h al l  b e  0  to
7 6 0  m m  ( 0  to  3 0  i n . )  ga u g e  H gV.  I n d i c ato r s  wi th  a  n o r m al
r a n ge  d i s p l ay s h al l  i n d i c a te  n o r m al  o n l y ab o ve  3 0 0  m m  ( 1 2  i n . )

ga u g e  H g V.

5 . 1 . 8 . 1 . 6    I n d i c a to r s  a d j ac e n t to  m as te r  al ar m  a c tu ato r s  an d
ar e a al a r m s  s h al l  b e  l ab e l e d  to  i d e n ti fy th e  n a m e  o f,  o r  c h e m i ‐

c a l  s ym b o l  fo r,  th e  p ar ti c u l ar  p i p i n g  s ys te m  th at th e y m o n i to r.

N 5 . 1 . 8 . 1 . 7    P r e s s u r e  a n d  vac u u m  i n d i c a to r s  u s e d  fo r  te s ti n g  s h a l l
b e  i n  a c c o r d a n c e  wi th  5 . 1 . 1 2 . 1 . 1 4 .
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5 . 1 . 8 . 2  L o c ati o n s .

5 . 1 . 8 . 2 . 1    P r e s s u r e / va c u u m  i n d i c ato r s  s h a l l  b e  r e ad ab l e  fr o m  a
s tan d i n g  p o s i ti o n .

5 . 1 . 8 . 2 . 2    P r e s s u r e / va c u u m  i n d i c a to r s  s h al l  b e  p r o vi d e d  at th e
fo l l o wi n g  l o c ati o n s ,  a s  a  m i n i m u m :

( 1 ) Ad j ac e n t to  th e  al ar m -i n i ti ati n g  d e vi c e  fo r  s o u r c e  m ai n
l i n e  p r e s s u r e  a n d  vac u u m  a l a r m s  i n  th e  m as te r  a l a r m
s ys te m

( 2 ) At o r  i n  ar e a  a l a r m  p a n e l s  to  i n d i c ate  th e  p r e s s u r e /
va c u u m  at th e  al ar m -ac ti vati n g  d e vi c e  fo r  e ac h  s ys te m  th at
i s  m o n i to r e d  b y th e  p a n e l

( 3 ) O n  th e  s tati o n  o u tl e t/ i n l e t s i d e  o f z o n e  val ve s

5 . 1 . 8 . 2 . 3    Al l  p r e s s u r e -s e n s i n g  d e vi c e s  an d  m a i n  l i n e  p r e s s u r e
ga u g e s  d o wn s tr e am  o f th e  s o u r c e  va l ve s  s h a l l  b e  p r o vi d e d  wi th
a gas-specifc  d e m an d  c h e c k ftting  to  fac i l i tate  s e r vi c e  te s ti n g
o r  r e p l ac e m e n t.

5 . 1 . 8 . 2 . 3 . 1    Gas-specifc  d e m a n d  c h e c k fttings  s h al l  n o t b e
re q u i r e d  o n  z o n e  val ve  p r e s s u r e  i n d i c ato r s .

5 . 1 . 8 . 2 . 4    D e m an d  c h e c k fttings  s h al l  b e  p r o vi d e d  fo r  a l l
m o n i to r s .

5 . 1 . 9  C ate go r y 1  War n i n g S ys te m s .

5 . 1 . 9 . 1  G e n e ral .    Al l  m as te r,  ar e a ,  a n d  l o c al  al a r m  s ys te m s  u s e d
fo r  m e d i c al  ga s  a n d  va c u u m  s ys te m s  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) S e p a r ate  vi s u al  i n d i c ato r s  fo r  e ac h  c o n d i ti o n  m o n i to r e d ,
e x c e p t as  p e r m i tte d  i n  5 . 1 . 9 . 2 . 4 ( 1 0 )  fo r  l o c a l  a l ar m s  th at
ar e  d i s p l a ye d  o n  m as te r  a l a r m  p an e l s

( 2 ) Vi s u a l  i n d i c a to r s  th a t r e m a i n  i n  al a r m  u n ti l  th e  s i tu a ti o n
th at h as  c au s e d  th e  al ar m  i s  r e s o l ve d

( 3 ) C an c e l a b l e  au d i b l e  i n d i c ati o n  o f e a c h  a l a r m  c o n d i ti o n
th at p r o d u c e s  a  s o u n d  wi th  a m i n i m u m  l e ve l  o f 8 0  d B A

at 0 . 9 2   m  ( 3   ft)
( 4 ) M e an s  to  i n d i c a te  a  l a m p  o r  L E D  fa i l u r e  an d  au d i b l e

fa i l u r e
( 5 ) Vi s u a l  an d  a u d i b l e  i n d i c ati o n  th a t th e  c o m m u n i c a ti o n

wi th  an  al ar m -i n i ti ati n g  d e vi c e  i s  d i s c o n n e c te d
( 6 ) L a b e l i n g  o f e a c h  i n d i c a to r,  i n d i c a ti n g th e  c o n d i ti o n

m o n i to r e d
( 7 ) L ab e l i n g  o f e ac h  al a r m  p an e l  fo r  i ts  a r e a o f s u r ve i l l an c e
( 8 ) Re i n i ti ati n g  o f th e  a u d i b l e  s i gn a l  i f an o th e r  a l ar m  c o n d i ‐

ti o n  o c c u r s  wh i l e  th e  au d i b l e  a l ar m  i s  s i l e n c e d
( 9 ) P o we r  fo r  m as te r  a l a r m s ,  ar e a  a l a r m s ,  s e n s o r s ,  an d

s wi tc h e s  fr o m  th e  l i fe  s afe ty b r an c h  o f th e  e s s e n ti a l  e l e c ‐
tr i c a l  s ys te m  a s  d e s c r i b e d  i n  C h a p te r   6

( 1 0 ) P o we r  fo r  l o c al  al a r m s ,  d e w p o i n t s e n s o r s ,  a n d  c ar b o n
m o n o x i d e  s e n s o r s  p e r m i tte d  to  b e  fr o m  th e  s a m e  e s s e n ‐
ti a l  e l e c tr i c al  b r a n c h  as  i s  u s e d  to  p o we r  th e  a i r  c o m p r e s ‐

s o r  s ys te m
( 1 1 ) Wh e r e  u s e d  fo r  c o m m u n i c a ti o n s ,  wi r i n g fr o m  s wi tc h e s

o r  s e n s o r s  th a t i s  s u p e r vi s e d  o r  p r o te c te d  as  r e q u i r e d  b y
5 1 7 . 3 0 ( C ) ( 3 )  o f NFPA 70 fo r  l i fe  s afe ty a n d  c r i ti c al

b r a n c h e s  c i r c u i ts  i n  wh i c h  p r o te c ti o n  i s  an y o f th e
fo l l o wi n g  typ e s :

( a) C o n d u i t
( b ) F r e e  a i r
( c ) Wi r e
( d ) C ab l e  tr ay
( e ) Ra c e ways

( 1 2 ) C o m m u n i c ati o n  d e vi c e s  th at d o  n o t u s e  e l e c tr i c al  wi r i n g
fo r  s i g n al  tr an s m i s s i o n  an d  ar e  s u p e r vi s e d  s u c h  th at fa i l ‐
u r e  o f c o m m u n i c ati o n  i n i ti ate s  a n  a l a r m

( 1 3 ) As s u r a n c e  b y th e  r e s p o n s i b l e  au th o r i ty o f th e  fa c i l i ty th at
th e  l ab e l i n g o f a l a r m s ,  wh e r e  r o o m  n u m b e r s  o r  d e s i g n a‐
ti o n s  ar e  u s e d ,  i s  a c c u r ate  a n d  u p -to - d ate

( 1 4 ) P r o vi s i o n s  fo r  au to m ati c  r e s tar t afte r  a  p o we r  l o s s  o f
1 0  s e c o n d s  ( e . g . ,  d u r i n g  ge n e r a to r  s tar t-u p )  wi th o u t
gi vi n g fal s e  s i g n al s  o r  r e q u i r i n g m an u al  r e s e t

( 1 5 ) Al ar m  s wi tc h e s / s e n s o r s  i n s tal l e d  s o  a s  to  b e  r e m o vab l e
an d  a c c e s s i b l e  fo r  s e r vi c e  a n d  te s ti n g

5 . 1 . 9 . 2  M as te r Al ar m s .    A m a s te r  al a r m  s ys te m  s h a l l  b e  p r o vi ‐
d e d  to  m o n i to r  th e  o p e r a ti o n  an d  c o n d i ti o n  o f th e  s o u r c e  o f

s u p p l y,  th e  r e s e r ve  s o u r c e  ( i f an y) ,  an d  th e  p r e s s u r e  i n  th e
m a i n  l i n e s  o f e ac h  m e d i c al  ga s  a n d  va c u u m  p i p i n g s ys te m .

5 . 1 . 9 . 2 . 1    T h e  m as te r  al ar m  s ys te m  s h al l  c o n s i s t o f two  o r  m o r e
al a r m  p an e l s  l o c ate d  i n  at l e a s t two  s e p a r ate  l o c ati o n s ,  a s
fo l l o ws :

( 1 ) O n e  m as te r  al ar m  p a n e l  s h al l  b e  l o c ate d  i n  th e  offce  o r
wo r k s p ac e  o f th e  o n - s i te  i n d i vi d u al  r e s p o n s i b l e  fo r  th e
m a i n te n an c e  o f th e  m e d i c a l  g as  an d  va c u u m  p i p i n g

s ys te m s .
( 2 ) I n  o r d e r  to  e n s u r e  c o n ti n u o u s  s u r ve i l l an c e  o f th e  m e d i c al

g as  an d  vac u u m  s ys te m s  wh i l e  th e  fac i l i ty i s  i n  o p e r a ti o n ,
th e  s e c o n d  m a s te r  al ar m  p a n e l  s h al l  b e  l o c a te d  i n  an  ar e a
o f c o n ti n u o u s  o b s e r va ti o n  ( e . g. ,  th e  te l e p h o n e  s wi tc h ‐

b o ar d ,  s e c u r i ty offce,  o r  o th e r  c o n ti n u o u s l y s taffe d  l o c a‐
ti o n ) .

5 . 1 . 9 . 2 . 2    A c e n tra l i z e d  c o m p u te r  s ys te m  s h a l l  b e  p e r m i tte d  to
b e  s u b s ti tu te d  fo r  o n e  o f th e  m as te r  a l a r m s  r e q u i r e d  i n

5 . 1 . 9 . 2 . 1  i f th e  c o m p u te r  s ys te m  c o m p l i e s  wi th  5 . 1 . 9 . 3 .

5 . 1 . 9 . 2 . 3    T h e  m as te r  al a r m  p an e l s  r e q u i r e d  i n  5 . 1 . 9 . 2 . 1  s h a l l
c o m m u n i c a te  d i r e c tl y to  th e  a l ar m -i n i ti a ti n g d e vi c e s  th a t th e y
m o n i to r.

5 . 1 . 9 . 2 . 3 . 1    I f c o m m u n i c ati o n  i s  ac h i e ve d  b y wi r e s ,  th e  fo l l o w‐
i n g  s h a l l  a p p l y:

( A)    E a c h  o f th e  two  m a n d ato r y al a r m s  s h al l  b e  wi r e d  i n d e ‐
p e n d e n tl y to  th e  i n i ti a ti n g d e vi c e ( s )  fo r  e a c h  s i gn a l .

( B )    T h e  wi r i n g b e twe e n  e a c h  m an d ato r y al a r m ( s )  a n d  th e
i n i ti a ti n g d e vi c e ( s )  s h al l  n o t u ti l i z e  c o m m o n  c o n d u c to r s  th at,  i f

i n te r r u p te d ,  wo u l d  d i s a b l e  m o r e  th an  o n e  s i gn a l .

( C )    E ac h  s e t o f wi r e s  ( i n  wh ate ve r  n u m b e r  as  r e q u i r e d  b y th e
a l a r m )  s h al l  r u n  to  th e  i n i ti ati n g  d e vi c e ( s )  wi th o u t i n te r r u p ti o n
o th e r  th an  i n -l i n e  s p l i c e s  n e c e s s ar y to  c o m p l e te  th e  n e c e s s ar y

l e n g th  o f wi r e .

( D )    Wh e r e  i n i ti ati n g  d e vi c e s  a r e  r e m o te  fr o m  th e  b u i l d i n g
an d  th e  wi r i n g  i s  to  r u n  u n d e r gr o u n d  i n  c o m p l i a n c e  wi th

NFPA 70,  th e  fo l l o wi n g  e x c e p ti o n s  s h al l  b e  p e r m i tte d  to  b e
u s e d :

( 1 ) Wi r i n g  fr o m  th e  i n i ti ati n g  d e vi c e  a n d  th r o u g h  th e  u n d e r ‐
g r o u n d  s e c ti o n  s h a l l  b e  p e r m i tte d  to  b e  r u n  to  a j u n c ti o n
b o x  l o c a te d  wh e r e  th e  wi r i n g  frst e n te r s  th e  b u i l d i n g .

( 2 ) A s i n gl e  s e t o f wi r e s  c o m p l yi n g  wi th  5 . 1 . 9 . 2 . 3 . 1 ( B )  an d
5 . 1 . 9 . 2 . 3 . 1 ( C )  fo r  e ac h  s i gn a l  s h al l  b e  p e r m i tte d  to
c o n n e c t th e  i n i ti ati n g  d e vi c e  a n d  th e  j u n c ti o n  b o x .

( 3 ) B e twe e n  th e  j u n c ti o n  b o x  an d  th e  two  m an d a to r y al a r m
p an e l s ,  wi r i n g  s h al l  c o m p l y wi th  5 . 1 . 9 . 2 . 3 . 1 ( A)  th r o u gh
5 . 1 . 9 . 2 . 3 . 1 ( C ) ,  5 . 1 . 9 . 2 . 3 . 4 ,  an d  5 . 1 . 9 . 2 . 3 . 5  i n  al l  r e s p e c ts .
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5 . 1 . 9 . 2 . 3 . 2    I f c o m m u n i c a ti o n  i s  ac h i e ve d  b y m e an s  o th e r  th a n
wi r e s ,  th e  fo l l o wi n g  s h al l  ap p l y:

( A)    E a c h  o f th e  m an d a to r y a l a r m s  s h al l  c o m m u n i c ate  i n d e ‐
p e n d e n tl y to  th e  i n i ti ati n g  d e vi c e ( s )  fo r  e a c h  s i g n al .

( B )    T h e  m e an s  o f c o m m u n i c ati o n  b e twe e n  e ac h  m an d ato r y
a l a r m ( s )  a n d  th e  i n i ti ati n g  d e vi c e ( s )  s h al l  n o t u ti l i z e  a  c o m m o n

c o m m u n i c a ti o n  d e vi c e  th at,  i f i n te r r u p te d ,  wo u l d  d i s ab l e  th e
s i gn a l  fr o m  an o th e r  i n i ti a ti n g d e vi c e ( s ) .

5 . 1 . 9 . 2 . 3 . 3    A s i n g l e  i n i ti ati n g  d e vi c e  s h al l  b e  p e r m i tte d  to
ac tu ate  m u l ti p l e  m as te r  a l ar m s .

5 . 1 . 9 . 2 . 3 . 4    T h e  m an d a to r y m as te r  a l a r m  p an e l s  s h al l  n o t b e
ar r an g e d  s u c h  th at fa i l u r e  o f e i th e r  p an e l  wo u l d  d i s ab l e  an y

s i gn a l  o n  th e  o th e r  p a n e l .

5 . 1 . 9 . 2 . 3 . 5    Wh e r e  a  r e l ay i s  r e q u i r e d  to  e n s u r e  c o r r e c t o p e r a‐
ti o n  o f a n  i n i ti ati n g  d e vi c e ,  th e  c o n tr o l  p o we r  fo r  th e  r e l ay s h a l l

n o t b e  s u c h  th at d i s ab l i n g  an y m a s te r  al a r m  p a n e l  wo u l d  d i s a‐
b l e  th e  r e l a y.

5 . 1 . 9 . 2 . 3 . 6    M as te r  al ar m  s i gn a l s  s h a l l  n o t b e  r e l aye d  fr o m  o n e
m a s te r  al ar m  p a n e l  to  an o th e r.

5 . 1 . 9 . 2 . 3 . 7    Wh e r e  m u l ti -p o l e  al ar m  r e l a ys  a r e  u s e d  to  i s o l ate
th e  al ar m -i n i ti ati n g  s i g n al s  to  m a s te r  al ar m  p a n e l s ,  th e  c o n tr o l

p o we r  s o u r c e  fo r  th e  r e l a ys  s h al l  b e  i n d e p e n d e n t o f a n y o f th e
m a s te r  al ar m  p a n e l s .

5 . 1 . 9 . 2 . 3 . 8    M u l ti p l e  m a s te r  al a r m s  s h al l  b e  p e r m i tte d  to  m o n i ‐
to r  a s i n g l e  i n i ti ati n g  d e vi c e .

Δ 5 . 1 . 9 . 2 . 4    M a s te r  a l a r m  p a n e l s  fo r  m e d i c al  g as  an d  vac u u m
s ys te m s  s h al l  e ac h  i n c l u d e  th e  fo l l o wi n g s i g n al s :

( 1 ) Al ar m  i n d i c ati o n  wh e n  o r  j u s t b e fo r e  c h an g e o ve r  o c c u r s
i n  a  m e d i c a l  g as  s ys te m  th at i s  s u p p l i e d  b y a m a n i fo l d  o r
o th e r  al te r n a ti n g-typ e  b u l k s ys te m  th a t h a s ,  a s  a  p ar t o f

i ts  n o r m a l  o p e r ati o n ,  a  c h an g e o ve r  fr o m  o n e  p o r ti o n  o f
th e  o p e r a ti n g s u p p l y to  an o th e r

( 2 ) Al ar m  i n d i c ati o n  fo r  a c r yo g e n i c  fuid  c e n tr al  s u p p l y
s ys te m  wh e n  th e  m ai n  s u p p l y r e a c h e s  o n e  ave r ag e  d ay’ s
s u p p l y,  i n d i c ati n g  l o w c o n te n ts

( 3 ) Al ar m  i n d i c ati o n  wh e n  o r  j u s t b e fo r e  c h a n ge o ve r  to  th e
r e s e r ve  s u p p l y o c c u r s  i n  a  m e d i c a l  ga s  s ys te m  th at
c o n s i s ts  o f o n e  o r  m o r e  u n i ts  th at c o n ti n u o u s l y s u p p l y
th e  p i p i n g  s ys te m  wh i l e  an o th e r  u n i t r e m a i n s  a s  th e

r e s e r ve  s u p p l y an d  o p e r ate s  o n l y i n  a n  e m e r g e n c y
( 4 ) Al ar m  i n d i c ati o n  fo r  c yl i n d e r  r e s e r ve  p r e s s u r e  l o w wh e n

th e  c o n te n t o f a  c yl i n d e r  r e s e r ve  h e a d e r  i s  r e d u c e d
b e l o w o n e  a ve r a ge  d a y’ s  s u p p l y

( 5 ) F o r  c r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s ,  al ar m  i n d i c a‐
ti o n  wh e n  o r  at a p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e

r e s e r ve  s u p p l y c o n te n ts  fal l  to  o n e  ave r ag e  d ay’ s  s u p p l y,
i n d i c a ti n g l o w r e s e r ve

( 6 ) Wh e r e  a  c r yo g e n i c  l i q u i d  s to r ag e  u n i t i s  u s e d  as  a r e s e r ve
fo r  a c r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m ,  al ar m  i n d i c a‐

ti o n  wh e n  th e  ga s  p r e s s u r e  a va i l ab l e  i n  th e  r e s e r ve  u n i t i s
b e l o w th at r e q u i r e d  fo r  th e  m e d i c al  ga s  s ys te m  to  fu n c ‐
ti o n

( 7 ) Al ar m  i n d i c a ti o n  wh e n  th e  p r e s s u r e  i n  th e  m a i n  l i n e  o f
e ac h  s e p a r ate  m e d i c a l  g as  s ys te m  i n c r e a s e s  2 0  p e r c e n t

fr o m  th e  n o r m a l  o p e r a ti n g p r e s s u r e
( 8 ) Al ar m  i n d i c ati o n  wh e n  th e  p r e s s u r e  i n  th e  m a i n  l i n e  o f

e a c h  s e p ar a te  m e d i c al  ga s  s ys te m  d e c r e a s e s  2 0  p e r c e n t
fr o m  th e  n o r m al  o p e r a ti n g p r e s s u r e

( 9 ) Al ar m  i n d i c ati o n  wh e n  th e  m e d i c al –s u r gi c a l  vac u u m
p r e s s u r e  i n  th e  m ai n  l i n e  o f e ac h  vac u u m  s ys te m  d r o p s
to  o r  b e l o w 3 0 0   m m  ( 1 2   i n . )  ga u g e  H g V

( 1 0 ) S i n gl e  al ar m  i n d i c ati o n  fr o m  th e  l o c a l  al a r m  p a n e l ( s )  a s
d e s c r i b e d  i n  5 . 1 . 3 . 6 . 3 . 1 2  a n d  5 . 1 . 9 . 5 . 3  to  i n d i c a te  wh e n
o n e  o r  m o r e  o f th e  c o n d i ti o n s  b e i n g  m o n i to r e d  a t a s i te

i s  i n  al ar m
( 1 1 ) M e d i c al  ai r  d e w p o i n t h i g h  a l a r m  fr o m  e ac h  c o m p r e s s o r

s i te  to  i n d i c a te  wh e n  th e  l i n e  p r e s s u r e  d e w p o i n t i s
g r e ate r  th a n  + 2 ° C  ( + 3 5 ° F )

( 1 2 ) WAG D  l o w al a r m  wh e n  th e  WAGD  va c u u m  l e ve l  o r  fow
i s  b e l o w e ffe c ti ve  o p e r ati n g  l i m i ts

( 1 3 ) I n s tr u m e n t a i r  d e w p o i n t h i g h  al a r m  fr o m  e a c h
c o m p r e s s o r  s i te  to  i n d i c ate  wh e n  th e  l i n e  p r e s s u r e  d e w
p o i n t i s  g r e ate r  th a n  − 3 0 ° C  ( − 2 2 ° F )

( 1 4 ) Al ar m  i n d i c a ti o n  i f th e  p r i m ar y o r  r e s e r ve  p r o d u c ti o n
s to p s  o n  a  p r o p o r ti o n i n g  s ys te m

( 1 5 ) Wh e n  o x yge n  i s  s u p p l i e d  fr o m  an  o x yg e n  c e n tr al  s u p p l y
s ys te m  u s i n g  c o n c e n tr ato r s  (see 5. 1 . 3. 9),  th e  fo l l o wi n g

s i gn a l s :

( a) F o r  e ac h  c o n c e n tr ato r  s u p p l y s o u r c e  u s e d  i n  th e
o x yge n  c e n tr al  s u p p l y s ys te m ,  al ar m  i n d i c ati o n  th at

o x yg e n  c o n c e n tr ati o n  fr o m  th a t o x yg e n  c o n c e n tr a‐
to r  s u p p l y s o u r c e  i s  b e l o w 9 1   p e r c e n t

( b ) F o r  e a c h  o x yge n  c o n c e n tr a to r  s u p p l y s o u r c e  u s e d
i n  th e  o x yge n  c e n tr al  s u p p l y s ys te m ,  al ar m  i n d i c a‐

ti o n  th a t th e  i s o l a ti n g val ve  fo r  th a t o x yge n  c o n c e n ‐
tr ato r  s u p p l y s o u r c e  i s  c l o s e d  a n d  th e  s u p p l y

s o u r c e  i s  i s o l ate d
( c ) F o r  e ac h  c yl i n d e r  h e ad e r  u s e d  as  a  s o u r c e ,  al a r m

i n d i c a ti o n  th at th e  h e a d e r  i s  i n  u s e
( d ) F o r  e ac h  c yl i n d e r  h e ad e r  u s e d  as  a s o u r c e ,  a l a r m

i n d i c a ti o n  th at th e  c yl i n d e r  c o n te n ts  ar e  b e l o w o n e
ave r ag e  d ay’ s  s u p p l y

( e ) I f th e  s u p p l y s o u r c e  i n  u s e  c h an g e s  b e c au s e  o f a
fai l u r e  to  a p p r o p r i ate l y s u p p l y th e  s ys te m ,  a l a r m
i n d i c a ti o n  th a t an  u n e x p e c te d  o x yge n  s u p p l y

c h a n ge  h a s  o c c u r r e d
( f) Al ar m  i n d i c a ti o n  th at th e  p r e s s u r e  i n  th e  c o m m o n

l i n e  o n  th e  s o u r c e  s i d e  o f th e  l i n e  p r e s s u r e
c o n tr o l s  i s  l o w

( g) Al ar m  i n d i c a ti o n  th a t th e  o x yg e n  c o n c e n tr a ti o n
fr o m  th e  c e n tr a l  s u p p l y s ys te m  i s  b e l o w 9 1   p e r c e n t

( 1 6 ) F o r  c o m b i n e d  m e d i c al - s u r gi c al  vac u u m / WAGD  s ys te m s
th a t ar e  m o n i to r e d  fo r  o x yg e n  c o n c e n tr a ti o n ,  a n  al a r m

i n d i c a ti o n  wh e n  th e  c o n c e n tr ati o n  o f o x yge n  e x c e e d s
2 3 . 6   p e r c e n t

5 . 1 . 9 . 2 . 5    T h e  a l ar m  i n d i c a ti o n s  r e q u i r e d  i n  5 . 1 . 9 . 2 . 4 ( 7 )  an d
5 . 1 . 9 . 2 . 4 ( 9 )  s h al l  o r i g i n a te  fr o m  s e n s o r s  i n s tal l e d  i n  th e  m ai n

l i n e s  i m m e d i ate l y d o wn s tr e am  ( o n  th e  p ati e n t o r  u s e  s i d e )  o f
th e  s o u r c e  val ve s .  Wh e r e  i t i s  n e c e s s a r y to  i n s ta l l  a m ai n  l i n e

val ve  i n  ad d i ti o n  to  a  s o u r c e  va l ve  (see 5. 1 . 4. 3),  th e  s e n s o r s  s h a l l
b e  l o c ate d  d o wn s tr e am  ( o n  th e  p ati e n t o r  u s e  s i d e )  o f th e  m ai n
va l ve .

5 . 1 . 9 . 3  M as te r Al ar m s  b y C o m p u te r S ys te m s .    C o m p u te r
s ys te m s  u s e d  as  s u b s ti tu te  m a s te r  al ar m s  as  r e q u i r e d  b y

5 . 1 . 9 . 2 . 1 ( 2 )  s h a l l  h a ve  th e  m e c h an i c al  an d  e l e c tr i c al  c h ar a c te r ‐
i s ti c s  d e s c r i b e d  i n  5 . 1 . 9 . 3 . 1  an d  th e  p r o g r am m i n g  c h ar a c te r i s ‐
ti c s  d e s c r i b e d  i n  5 . 1 . 9 . 3 . 2 .
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5 . 1 . 9 . 3 . 1    C o m p u te r  s ys te m s  u s e d  to  s u b s ti tu te  fo r  a l a r m s  s h a l l
h ave  th e  fo l l o wi n g  m e c h a n i c al  an d  e l e c tr i c a l  c h ar ac te r i s ti c s :

( 1 ) T h e  c o m p u te r  s ys te m  s h al l  b e  i n  c o n ti n u o u s  u n i n te r r u p ‐
te d  o p e r ati o n  a n d  p r o vi d e d  wi th  p o we r  s u p p l i e s  a s
n e e d e d  to  e n s u r e  s u c h  r e l i ab i l i ty.

( 2 ) T h e  c o m p u te r  s ys te m  s h a l l  b e  c o n ti n u o u s l y atte n d e d  b y
r e s p o n s i b l e  i n d i vi d u a l s  o r  s h al l  p r o vi d e  r e m o te  s i g n al i n g
o f r e s p o n s i b l e  p ar ti e s  ( e . g . ,  th r o u gh  p a ge r s ,  te l e p h o n e
au to d i al e r s ,  o r  o th e r  s u c h  m e a n s ) .

( 3 ) Wh e r e  c o m p u te r  s ys te m s  r e l y o n  s i g n al  i n te r fa c e  d e vi c e s
( e . g . ,  e l e c tr o n i c  i n te r fa c e s ,  o th e r  a l a r m  p an e l s ,  4  m A to
2 0  m A c ar d s ) ,  s u c h  i n te r fac e s  s h a l l  b e  s u p e r vi s e d  s u c h

th a t fai l u r e  o f th e  d e vi c e ( s )  s h al l  i n i ti a te  a n  a l a r m ( s ) .
( 4 ) I f th e  c o m p u te r  s ys te m  d o e s  n o t p o we r  th e  s i g n al i n g

s wi tc h e s / s e n s o r s  fr o m  th e  s a m e  p o we r  s u p p l y r e q u i r e d  i n
5 . 1 . 9 . 3 . 1 ( 1 ) ,  th e  p o we r  s u p p l y fo r  th e  s i gn a l i n g s wi tc h e s /
s e n s o r s  s h a l l  b e  p o we r e d  fr o m  th e  l i fe  s a fe ty b r an c h  o f

th e  e s s e n ti al  e l e c tr i c a l  s ys te m  a s  d e s c r i b e d  i n  C h a p te r   6 .
( 5 ) C o m p u te r  s ys te m s  s h a l l  b e  p e r m i tte d  to  c o m m u n i c ate

d i r e c tl y to  th e  s e n s o r s / s wi tc h e s  i n  5 . 1 . 9 . 2 . 3  i n  th e  s a m e
m a n n e r  as  an  al a r m  p an e l  i f o p e r ati o n  o f an o th e r  al a r m

p an e l ( s )  i s  n o t i m p a i r e d .
( 6 ) C o m m u n i c ati o n  fr o m  th e  c o m p u te r  s ys te m  to  th e  s i gn a l ‐

i n g s wi tc h e s  o r  s e n s o r s  s h al l  b e  s u p e r vi s e d  s u c h  th at fai l ‐
u r e  o f c o m m u n i c ati o n  s h al l  i n i ti a te  a n  a l a r m .

( 7 ) C o m p u te r  s ys te m s  s h a l l  b e  p r o vi d e d  wi th  a n  a u d i o  a l e r t
p e r  5 . 1 . 9 . 1 ( 3 ) ,  e x c e p t th e  a u d i o  a l e r t s h al l  b e  p e r m i tte d

to  b e  o n l y as  l o u d  as  n e e d e d  to  a l e r t th e  s ys te m  o p e r ato r.
( 8 ) T h e  fac i l i ty s h al l  e n s u r e  c o m p l i a n c e  wi th  5 . 1 . 9 . 1 ( 1 3 ) .

5 . 1 . 9 . 3 . 2    T h e  o p e r a ti n g p r o gr a m  fo r  c o m p u te r  s ys te m s  u s e d
to  s u b s ti tu te  fo r  al ar m s  s h a l l  i n c l u d e  th e  fo l l o wi n g:

( 1 ) T h e  m e d i c a l  ga s  al ar m  s h a l l  b e  a l l o c a te d  th e  p r i o r i ty o f a
l i fe  s a fe ty s i gn a l .

( 2 ) A m e d i c a l  ga s  a l ar m  s i g n al  s h al l  i n te r r u p t an y o th e r  a c ti v‐
i ty o f a  l e s s e r  p r i o r i ty to  r u n  th e  al ar m  al go r i th m ( s ) .

( 3 ) T h e  a l ar m  a l g o r i th m  s h al l  i n c l u d e  a c ti vati o n  o f a n  au d i ‐
b l e  al e r t,  a c ti vati o n  o f an y r e m o te  s i gn a l i n g  p r o to c o l ,  an d
d i s p l ay o f th e  specifc  c o n d i ti o n  i n  al a r m .

( 4 ) T h e  al a r m  al go r i th m  s h a l l  p r o vi d e  fo r  c o m p l i an c e  wi th
5 . 1 . 9 . 1 ( 1 )  th r o u gh  5 . 1 . 9 . 1 ( 5 ) ,  an d  5 . 1 . 9 . 1 ( 8 ) .

Δ 5 . 1 . 9 . 4 *  Are a Al ar m s .    Ar e a a l ar m  p an e l s  s h al l  b e  p r o vi d e d  to
m o n i to r  al l  m e d i c al  g as ,  m e d i c a l –s u r g i c al  vac u u m ,  a n d  p i p e d
WAGD  s ys te m s  s u p p l yi n g  th e  fo l l o wi n g :

( 1 ) An e s th e ti z i n g l o c ati o n s
( 2 ) * C ate go r y 1  s p ac e s

5 . 1 . 9 . 4 . 1 *    Ar e a al ar m s  s h a l l  b e  l o c a te d  at a n u r s e ’ s  s tati o n  o r
o th e r  s i m i l a r  l o c ati o n  th a t wi l l  p r o vi d e  fo r  s u r ve i l l a n c e .

5 . 1 . 9 . 4 . 2    Ar e a a l a r m  p an e l s  fo r  m e d i c a l  g as  s ys te m s  s h a l l  h ave
s e p ar ate  vi s u a l  i n d i c a to r s  fo r  an  a l ar m  c o n d i ti o n  wh e n  e i th e r  o f
th e  fo l l o wi n g o c c u r s :

( 1 ) T h e  p r e s s u r e  i n  th e  m a i n  l i n e  o f e ac h  s e p ar ate  m e d i c al
g as  s ys te m  i n c r e as e s  2 0  p e r c e n t fr o m  th e  n o r m a l  o p e r a t‐
i n g p r e s s u r e .

( 2 ) T h e  p r e s s u r e  i n  th e  m a i n  l i n e  o f e ac h  s e p a r ate  m e d i c al
ga s  s ys te m  d e c r e as e s  2 0  p e r c e n t fr o m  th e  n o r m al  o p e r a t‐
i n g  p r e s s u r e .

5 . 1 . 9 . 4 . 3    Ar e a al ar m  p an e l s  fo r  m e d i c al –s u r gi c al  vac u u m
s ys te m s  s h a l l  i n d i c ate  i f th e  vac u u m  i n  th e  a r e a d r o p s  to  o r
b e l o w 3 0 0  m m  ( 1 2  i n . )  ga u g e  H g V.

5 . 1 . 9 . 4 . 4 *    Al ar m  s e n s o r s  fo r  ar e a al ar m s  s h a l l  b e  l o c a te d  a s
fo l l o ws :

( 1 ) * C ate go r y 1  s p ac e s ,  o th e r  th a n  an e s th e ti z i n g l o c a ti o n s
ad d r e s s e d  i n  5 . 1 . 9 . 4 . 4 ( 2 ) ,  s h al l  h ave  th e  al a r m  s e n s o r s
i n s ta l l e d  o n  th e  p ati e n t o r  u s e  s i d e  o f e a c h  o f th e  i n d i vi d ‐

u al  z o n e  va l ve s .
( 2 ) * An e s th e ti z i n g l o c ati o n s ,  i n c l u d i n g  th o s e  th at ar e  p a r t o f a

gr o u p  o f an e s th e ti z i n g l o c ati o n s ,  s h a l l  h ave  th e  s e n s o r s
i n s ta l l e d  i n  e i th e r  o f th e  fo l l o wi n g  l o c a ti o n s :

( a) O n  th e  s o u r c e  s i d e  o f e ac h  g r o u p  o f a n e s th e ti z i n g
l o c ati o n  z o n e  va l ve s  o n  th e  s a m e  b r an c h  l i n e

( b ) O n  th e  p ati e n t o r  u s e  s i d e  o f e ac h  o f th e  i n d i vi d u al
z o n e  va l ve s

5 . 1 . 9 . 4 . 5    O n e  ar e a  al ar m  p an e l  s h a l l  b e  ac c e p tab l e  to  m o n i to r
m u l ti p l e  r o o m s  l o c ate d  wi th i n  a n  i m m e d i ate  vi c i n i ty m e e ti n g

th e  r e q u i r e m e n ts  o f 5 . 1 . 9 . 4 . 4 ( 2 ) .

5 . 1 . 9 . 4 . 6    Ar e a al ar m  p a n e l s  fo r  m e d i c a l  ga s  s ys te m s  s h a l l
p r o vi d e  vi s u a l  an d  au d i b l e  i n d i c ati o n  i n  th e  e ve n t a m i s m atc h
o c c u r s  b e twe e n  th e  tr an s d u c e r ( s )  a n d  i ts  a s s o c i a te d  c i r c u i t

b o ar d ( s ) .

5 . 1 . 9 . 5 *  L o c al  Al ar m s .    L o c al  a l ar m s  s h al l  b e  i n s tal l e d  to
m o n i to r  th e  fu n c ti o n  o f th e  ai r  c o m p r e s s o r  s ys te m ( s ) ,  m e d i c al –

s u r gi c al  va c u u m  p u m p  s ys te m ( s ) ,  WAGD  s ys te m s ,  i n s tr u m e n t
ai r  s ys te m s ,  a n d  p r o p o r ti o n i n g  s ys te m s .

5 . 1 . 9 . 5 . 1    T h e  s i g n al s  r e fe r e n c e d  i n  5 . 1 . 9 . 5 . 3  s h al l  b e  p e r m i tte d
to  b e  l o c a te d  as  fo l l o ws :

( 1 ) O n  o r  i n  th e  c o n tr o l  p an e l ( s )  fo r  th e  c e n tr al  s u p p l y
s ys te m  o r  s u p p l y s o u r c e  b e i n g  m o n i to r e d

( 2 ) Wi th i n  a m o n i to r i n g  d e vi c e  ( e . g . ,  d e w p o i n t m o n i to r  o r
c a r b o n  m o n o x i d e  m o n i to r )

( 3 ) O n  a s e p a r ate  a l a r m  p an e l ( s )

5 . 1 . 9 . 5 . 2    I f th e r e  i s  m o r e  th an  o n e  c e n tr a l  s u p p l y s ys te m ,  fo r  a
specifc  ga s  o r  vac u u m  p i p e l i n e  o r  m o r e  th a n  o n e  c e n tr al

s u p p l y s ys te m  a n d  p i p e l i n e  fo r  th e  s am e  g as  i n  th e  b u i l d i n g ,
th e n  i t s h al l  b e  n e c e s s a r y fo r  e a c h  l o c ati o n  to  h a ve  s e p ar a te
l o c a l  a l ar m s  p e r  5 . 1 . 9 . 5 . 3  an d  s i gn a l s  at th e  m a s te r  p a n e l s  p e r

5 . 1 . 9 . 2 . 4 .

5 . 1 . 9 . 5 . 3    T h e  fo l l o wi n g fu n c ti o n s  s h al l  b e  m o n i to r e d  at e a c h
l o c al  a l ar m  s i te :

( 1 ) L o w m e d i c al  a i r  r e s e r ve  c ap ac i ty,  to  i n d i c ate  wh e n  th e
m e d i c al  a i r  s o u r c e  i s  o p e r ati n g  u n d e r  a d e m an d  th at

c o u l d  n o t b e  m a n ag e d  i f o n e  c o m p r e s s o r  c e a s e d  to  o p e r ‐
a te

( 2 ) H i g h  c ar b o n  m o n o x i d e  l e ve l ,  to  i n d i c ate  wh e n  th e
c a r b o n  m o n o x i d e  l e ve l  i n  th e  m e d i c al  ai r  s ys te m  i s  1 0
p p m  o r  h i g h e r

( 3 ) M e d i c al  ai r  d e w p o i n t h i g h ,  to  i n d i c ate  wh e n  th e  l i n e
p r e s s u r e  d e w p o i n t i s  g r e ate r  th an  + 2 ° C  ( + 3 5 ° F )

( 4 ) L o w m e d i c al  vac u u m  r e s e r ve  c ap a c i ty,  to  i n d i c a te  wh e n
th e  m e d i c al  vac u u m  s o u r c e  i s  o p e r a ti n g u n d e r  a

d e m an d  th a t c o u l d  n o t b e  m an a ge d  i f o n e  p u m p  c e as e d
to  o p e r ate

( 5 ) L o w WAGD  r e s e r ve  c a p a c i ty,  to  i n d i c ate  wh e n  th e  WAGD
s o u r c e  i s  o p e r ati n g  u n d e r  a d e m an d  th at c o u l d  n o t b e
m a n ag e d  i f o n e  p r o d u c e r  c e as e d  to  o p e r ate

( 6 ) I n s tr u m e n t a i r  d e w p o i n t h i g h ,  to  i n d i c ate  wh e n  th e  l i n e
p r e s s u r e  d e w p o i n t i s  g r e ate r  th an  − 3 0 ° C  ( − 2 2 ° F )

( 7 ) L o w i n s tr u m e n t ai r  r e s e r ve  c ap ac i ty,  i f i n s tr u m e n t a i r  i s
p r o vi d e d  b y a  s o u r c e  wi th  m o r e  th a n  o n e  c o m p r e s s o r,  to
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i n d i c a te  wh e n  th e  i n s tr u m e n t a i r  s o u r c e  i s  o p e r a ti n g
u n d e r  a d e m a n d  th a t c o u l d  n o t b e  m a n ag e d  i f o n e

c o m p r e s s o r  c e a s e d  to  o p e r a te
( 8 ) F o r  c o m p r e s s o r  s ys te m s  u s i n g l i q u i d  r i n g  c o m p r e s s o r s  o r

c o m p r e s s o r s  wi th  wa te r-c o o l e d  c o m p o n e n ts ,  h i g h  wate r
i n  th e  r e c e i ve r  tan k,  to  i n d i c ate  wh e n  th e  wate r  l e ve l  i n
th e  r e c e i ve r  ta n k h a s  r e a c h e d  a l e ve l  d e te r m i n e d  to  b e

d e tr i m e n ta l  to  th e  o p e r ati o n  o f th e  s ys te m
( 9 ) F o r  c o m p r e s s o r  s ys te m s  u s i n g l i q u i d  r i n g  c o m p r e s s o r s ,

h i g h  wate r  i n  th e  s e p a r ato r
( 1 0 ) F o r  c o m p r e s s o r  s ys te m s  u s i n g o th e r  th an  l i q u i d  r i n g

c o m p r e s s o r s ,  h i gh  d i s c h a r ge  a i r  te m p e r atu r e
( 1 1 ) P r o p o r ti o n i n g  s ys te m s  h i g h / l o w i n d i c a to r  wh e n  th e

o x yg e n  c o n c e n tr ati o n  i s  o u ts i d e  th e  1 9 . 5  p e r c e n t to
2 3 . 5   p e r c e n t o x yg e n  r an g e

( 1 2 ) P r o p o r ti o n  s ys te m s  r e s e r ve  s ys te m  i n  o p e r a ti o n
( 1 3 ) Wh e n  o x yge n  i s  s u p p l i e d  fr o m  an  o x yg e n  c e n tr a l  s u p p l y

s ys te m  u s i n g  c o n c e n tr ato r s  (see 5. 1 . 3. 9),  th e  fo l l o wi n g
s i gn a l s  s h al l  b e  p r o vi d e d  a t th e  s ys te m ’ s  l o c al  al a r m

s i te ( s ) :

( a) F o r  e ac h  c yl i n d e r  h e ad e r  u s e d  a s  a s o u r c e ,  an
al a r m  i n d i c a ti o n  th at th e  h e a d e r  i s  i n  u s e

( b ) F o r  e ac h  c yl i n d e r  h e ad e r  u s e d  a s  a s o u r c e ,  a n
a l a r m  i n d i c a ti o n  th a t th e  c yl i n d e r  c o n te n ts  ar e
b e l o w o n e  ave r ag e  d a y’ s  s u p p l y

( c ) I f th e  s o u r c e  i n  u s e  c h an g e s  b e c au s e  o f a fa i l u r e  to
ap p r o p r i a te l y s u p p l y th e  s ys te m ,  a n  al ar m  i n d i c a‐

ti o n  i n d i c a ti n g an  u n e x p e c te d  o x yge n  s u p p l y
c h a n ge  h as  o c c u r r e d

( d ) An  a l ar m  i n d i c a ti o n  th at th e  p r e s s u r e  i n  th e
c o m m o n  l i n e  o n  th e  s o u r c e  s i d e  o f th e  l i n e  p r e s ‐

s u r e  c o n tr o l s  i s  l o w
( e ) An  a l ar m  i n d i c a ti o n  th at th e  o x yge n  c o n c e n tr a ti o n

fr o m  th e  s u p p l y s ys te m  i s  b e l o w 9 1   p e r c e n t

5 . 1 . 1 0  C ate go r y 1  D i s tri b u ti o n .

5 . 1 . 1 0 . 1  P i p i n g M ate ri al s  fo r Fi e l d - I n s tal l e d  P o s i ti ve  P re s s u re
M e d i c al  G as  S ys te m s .

5 . 1 . 1 0 . 1 . 1    Tu b e s ,  val ve s ,  fttings,  s tati o n  o u tl e ts ,  an d  o th e r
p i p i n g  c o m p o n e n ts  i n  m e d i c al  ga s  s ys te m s  s h a l l  h a ve  b e e n

c l e an e d  fo r  o x yg e n  s e r vi c e  b y th e  m a n u fac tu r e r  p r i o r  to  i n s tal ‐
l ati o n  i n  a c c o r d an c e  wi th  th e  m a n d ato r y r e q u i r e m e n ts  o f C G A
G -4 . 1 ,  Cleaning Equipment for Oxygen Service,  e x c e p t th at fttings

s h a l l  b e  p e r m i tte d  to  b e  c l e a n e d  b y a s u p p l i e r  o r  ag e n c y o th e r
th an  th e  m a n u fac tu r e r.

5 . 1 . 1 0 . 1 . 2    E a c h  l e n g th  o f tu b e  s h al l  b e  d e l i ve r e d  p l u gg e d  o r
c a p p e d  b y th e  m an u fac tu r e r  an d  ke p t s e a l e d  u n ti l  p r e p ar e d  fo r
i n s ta l l ati o n .

5 . 1 . 1 0 . 1 . 3    F i tti n gs ,  va l ve s ,  a n d  o th e r  c o m p o n e n ts  s h al l  b e
d e l i ve re d  s e a l e d  a n d  l ab e l e d  an d  ke p t s e al e d  u n ti l  p r e p a r e d  fo r

i n s ta l l ati o n .

5 . 1 . 1 0 . 1 . 4 *    Tu b e s  s h a l l  b e  o n e  o f th e  fo l l o wi n g:

( 1 ) H a r d -d r awn  s e am l e s s  c o p p e r  i n  a c c o r d a n c e  wi th  AS T M
B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube for

Medical Gas Systems,  m e d i c a l  g as  tu b e ,  Typ e  L ,  e x c e p t Typ e
K s h al l  b e  u s e d  wh e r e  o p e r a ti n g p r e s s u r e s  ar e  ab o ve  a

ga u g e  p r e s s u r e  o f 1 2 7 5  kP a  ( 1 8 5  p s i )  an d  th e  p i p e  s i z e s
ar e  l a r ge r  th an  D N 8 0  [ N P S  3  ( 3 1 ∕8  i n .  O . D . ) ] .

( 2 ) * L i s te d  c o r r u ga te d  m e d i c a l  tu b i n g ( C M T )  fa b r i c ate d  fr o m
c o p p e r  al l o y N o .  5 1 0 0 0  s tr i p ,  m e e ti n g  AS T M  B 1 0 3 /

B 1 0 3 M ,  Standard Specifcation for Phosphor Bronze Plate,

Sheet,  Strip,  and Rolled Bar,  wi th  a d e s i gn  m ar g i n  o f 3 . 5 ,
e x te r n al l y c o ate d  wi th  a n o n m e ta l l i c  s h e a th  m ar ke d  wi th
th e  m an u fa c tu r e r ’ s  m ar ki n g .  T h e  l i s ti n g s h al l  i n c l u d e  te s t‐

i n g  to  d e m o n s tr ate  th at C M T  s ys te m s  c an  b e  c o n s i s te n tl y
ga s - p u r g e d  wi th  r e s u l ts  e q u i val e n t to  c o m p ar ab l e  m e d i c al

g as  c o p p e r  tu b i n g .

5 . 1 . 1 0 . 1 . 5    C M T  s h a l l  h ave  a  fame  s p r e a d  i n d e x  o f 2 5  o r  l e s s
a n d  a s m o ke  d e ve l o p e d  i n d e x  o f 5 0  o r  l e s s  a s  d e te r m i n e d  b y

AS T M  E 8 4 ,  Standard Test Method for Surface Burning Characteris‐
tics of Building Materials.

5 . 1 . 1 0 . 1 . 6    C M T  s h al l  b e  identifed  b y th e  m an u fa c tu r e r  as  s u i t‐
ab l e  fo r  o x yg e n  s e r vi c e  a t a  m i n i m u m  o f e ve r y 0 . 9 2   m  ( 3   ft) .

5 . 1 . 1 0 . 1 . 7    AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper
Tube for Medical Gas Systems,  m e d i c a l  g as  tu b e  s h al l  b e  identifed
b y th e  m an u fa c tu r e r ’ s  m a r ki n gs  “ O X Y, ”  “ M E D , ”  “ O X Y/ M E D , ”

“ O X Y/ AC R, ”  o r  “ AC R/ M E D ”  i n  b l u e  ( Typ e  L )  o r  gr e e n  ( Typ e
K) .

5 . 1 . 1 0 . 1 . 8    T h e  i n s tal l e r  s h a l l  fu r n i s h  d o c u m e n tati o n  c e r ti fyi n g
th a t a l l  i n s tal l e d  p i p i n g  m ate r i a l s  c o m p l y wi th  th e  r e q u i r e m e n ts
o f 5 . 1 . 1 0 . 1 . 1 .

5 . 1 . 1 0 . 2  P i p i n g M ate ri al s  fo r Fi e l d - I n s tal l e d  M e d i c al –S urgi c al
Vac u u m  an d  WAG D  S ys te m s .

5 . 1 . 1 0 . 2 . 1  Tu b e s  fo r Vac u um  an d  WAG D  S ys te m s  at Vac uu m s
G re ate r th an  1 2 5  m m  ( 5  i n . )  H gV.    P i p i n g  fo r  vac u u m  an d
WAG D  s ys te m s  a t vac u u m s  gr e a te r  th an  1 2 5  m m  ( 5  i n . )  H gV
s h a l l  b e  c o n s tr u c te d  o f a n y o f th e  fo l l o wi n g :

( 1 ) H a r d -d r awn  s e am l e s s  c o p p e r  tu b e  i n  a c c o r d a n c e  wi th  th e
fo l l o wi n g :

( a) AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper
Water Tube,  c o p p e r  tu b e  ( Typ e  K,  Typ e  L ,  o r

Typ e   M )
( b ) AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper

Tube for Air Conditioning and Refrigeration Field Service,
c o p p e r  AC R tu b e

( c ) AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper
Tube for Medical Gas Systems,  c o p p e r  m e d i c a l  ga s

tu b i n g ( Typ e  K o r  Typ e  L )
( 2 ) S tai n l e s s  s te e l  tu b e  i n  ac c o r d an c e  wi th  th e  fo l l o wi n g:

( a) AS T M  A2 6 9 / A2 6 9 M ,  Standard Specifcation for Seam‐
less and Welded Austenitic Stainless Steel Tubing for
General Service,  T P 3 0 4 L  o r  3 1 6 L

( b ) AS T M  A3 1 2 / A3 1 2 M ,  Standard Specifcation for Seam‐
less,  Welded,  and Heavily Cold Worked Austenitic Stain‐
less Steel Pipes,  T P 3 0 4 L  o r  3 1 6 L

( c ) A3 1 2  T P  3 0 4 L / 3 1 6 L ,  S c h .  5 S  p i p e ,  an d
A4 0 3   WP 3 0 4 L / 3 1 6 L ,  S c h .  5 S  fttings

( 3 ) C M T  m e e ti n g th e  r e q u i r e m e n ts  o f 5 . 1 . 1 0 . 1 . 4 ( 2 )

5 . 1 . 1 0 . 2 . 2  Vac uu m  an d  WAG D  Tub e  M arki n g Wh e re  Re q ui re d .

Δ 5 . 1 . 1 0 . 2 . 2 . 1    C o p p e r  tu b i n g fo r  va c u u m  o r  WAG D  s e r vi c e  th a t
i s  i n s ta l l e d  al o n g  wi th  an y m e d i c a l  ga s  tu b i n g s h al l ,  p r i o r  to

i n s ta l l a ti o n ,  b e  p r o m i n e n tl y l ab e l e d  o r  o th e r wi s e  identifed  to
p r e c l u d e  u s i n g  m ate r i al s  o r  i n s tal l ati o n  p r o c e d u r e s  i n  th e

m e d i c al  ga s  s ys te m  th a t ar e  n o t s u i tab l e  fo r  o x yg e n  s e r vi c e .

Δ 5 . 1 . 1 0 . 2 . 2 . 2    I f m e d i c a l  g as  tu b e  i n  ac c o r d an c e  wi th  AS T M
B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube for Medical

Gas Systems,  o r  C M T  i n  ac c o r d a n c e  wi th  5 . 1 . 1 0 . 1 . 4 ( 2 ) ,
5 . 1 . 1 0 . 1 . 5 ,  an d  5 . 1 . 1 0 . 1 . 6  i s  u s e d  fo r  vac u u m  o r  WAG D  p i p i n g ,
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s p e c i al  m ar ki n g  i n  a c c o r d an c e  wi th  5 . 1 . 1 0 . 2 . 2 . 1  s h a l l  n o t b e
r e q u i r e d .

Δ 5 . 1 . 1 0 . 2 . 3  P i p i n g M ate ri al s  fo r Fi e l d - I n s tal l e d  WAG D .    P i p i n g
fo r  WAGD  s ys te m s  o p e r ate d  at n o  gr e a te r  th an  1 3 0  m m  ( 5  i n . )
H g V s h a l l  b e  c o n s tr u c te d  o f e i th e r  o f th e  fo l l o wi n g :

( 1 ) An y m a te r i al s  c o m p l yi n g  wi th  5 . 1 . 1 0 . 2 . 1
( 2 ) An y n o n c o r r o d i n g tu b e  o r  d u c two r k s u i tab l e  to  th e

va c u u m  l e ve l

Δ 5 . 1 . 1 0 . 2 . 3 . 1    WAGD  s ys te m  p i p i n g th a t i s  j o i n e d  to  th e  vac u u m
p i p i n g  s h al l  b e  c o n n e c te d  at a m i n i m u m  d i s tan c e  o f 1 . 5  m
( 5   ft)  fr o m  a n y vac u u m  i n l e t.

5 . 1 . 1 0 . 2 . 3 . 2 *    S ys te m s  c o m p l yi n g  wi th  5 . 1 . 1 0 . 2 . 3 . 1  s h al l  b e
l ab e l e d  as  i n d i c ate d  i n  5 . 1 . 1 1  fo r  b o th  WAGD  an d  va c u u m .

5 . 1 . 1 0 . 3  J o i n ts .

Δ 5 . 1 . 1 0 . 3 . 1 *    P o s i ti ve  p r e s s u r e  p ati e n t ga s  s ys te m s ,  m e d i c al
s u p p o r t ga s  s ys te m s ,  va c u u m  s ys te m s ,  a n d  WAGD  s ys te m s
c o n s tr u c te d  o f h a r d -d r awn  s e am l e s s  c o p p e r  o r  s ta i n l e s s  s te e l
tu b i n g s h a l l  h ave  al l  tu r n s ,  o ffs e ts ,  an d  o th e r  c h an g e s  i n  d i r e c ‐
ti o n  m a d e  u s i n g fttings  o r  te c h n i q u e s  a p p r o p r i a te  to  an y o f
th e  fo l l o wi n g ac c e p tab l e  j o i n i n g m e th o d s :

( 1 ) B r az i n g ,  a s  d e s c r i b e d  i n  5 . 1 . 1 0 . 4
( 2 ) We l d i n g ,  a s  d e s c r i b e d  i n  5 . 1 . 1 0 . 5
( 3 ) M e m o r y m e tal  fttings,  a s  d e s c r i b e d  i n  5 . 1 . 1 0 . 6
( 4 ) Ax i a l l y s wag e d  fttings,  as  d e s c r i b e d  i n  5 . 1 . 1 0 . 7
( 5 ) T h r e a d e d ,  a s  d e s c r i b e d  i n  5 . 1 . 1 0 . 8

5 . 1 . 1 0 . 3 . 2    P o s i ti ve  p r e s s u r e  p a ti e n t g as  s ys te m s ,  m e d i c al
s u p p o r t ga s  s ys te m s ,  va c u u m  s ys te m s ,  a n d  WAGD  s ys te m s
c o n s tr u c te d  o f C M T  s h al l  h ave  tu r n s ,  o ffs e ts ,  an d  o th e r  c h an g e s
i n  d i r e c ti o n  m ad e  b y b e n d i n g th e  tu b i n g u p  to  th e  m i n i m u m
b e n d  r a d i u s  o r  b y fttings  i n  a c c o r d an c e  wi th  5 . 1 . 1 0 . 3 . 1 .

5 . 1 . 1 0 . 3 . 3    Vac u u m  s ys te m s  an d  WAG D  s ys te m s  fa b r i c ate d  fr o m
c o p p e r  tu b i n g s h al l  b e  p e r m i tte d  to  h a ve  b r an c h  c o n n e c ti o n s
m a d e  u s i n g  m e c h a n i c al l y fo r m e d ,  d r i l l e d ,  a n d  e x tr u d e d  te e -
b r a n c h  c o n n e c ti o n s  th a t a r e  fo r m e d  i n  a c c o r d a n c e  wi th  th e
to o l  m a n u fac tu r e r ’ s  i n s tr u c ti o n s .  S u c h  b r an c h  c o n n e c ti o n s
s h a l l  b e  j o i n e d  b y b r a z i n g,  as  d e s c r i b e d  i n  5 . 1 . 1 0 . 4 .

5 . 1 . 1 0 . 3 . 4    B r an c h  c o n n e c ti o n s  m ad e  u s i n g  m e c h an i c al l y
fo r m e d ,  d r i l l e d ,  a n d  e x tr u d e d  te e -b r an c h  c o n n e c ti o n s  s h al l  b e
p r o h i b i te d  i n  C M T  s ys te m s .

5 . 1 . 1 0 . 3 . 5    WAGD  s ys te m s  d e s i g n e d  fo r  o p e r a ti o n  b e l o w
1 3 0  m m  ( 5  i n . )  H g V s h a l l  b e  p e r m i tte d  to  b e  j o i n e d  u s i n g  an y
m e th o d  th at wi l l  r e s u l t i n  a l e ak-fr e e  n e two r k wh e n  te s te d  p e r
5 . 1 . 1 2 . 4 . 2 .

5 . 1 . 1 0 . 4  B raz e d  J o i n ts .

5 . 1 . 1 0 . 4 . 1  G e n e ral  Re q u i re m e n ts .

5 . 1 . 1 0 . 4 . 1 . 1    F i tti n gs  s h al l  b e  wr o u g h t c o p p e r  c ap i l l ar y fttings
c o m p l yi n g wi th  AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy
Solder-Joint Pressure Fittings,  o r  b r az e d  fttings  c o m p l yi n g wi th
AN S I / AS M E  B 1 6 . 5 0 ,  Wrought Copper and Copper Alloy Braze-Joint
Pressure Fittings.

5 . 1 . 1 0 . 4 . 1 . 2    C as t c o p p e r  al l o y fttings  s h al l  n o t b e  p e r m i tte d .

5 . 1 . 1 0 . 4 . 1 . 3    B r az e d  j o i n ts  s h al l  b e  m a d e  u s i n g a b r az i n g  al l o y
th a t e x h i b i ts  a  m e l ti n g  te m p e r atu r e  i n  e x c e s s  o f 5 3 8 ° C
( 1 0 0 0 ° F )  to  r e tai n  th e  i n te g r i ty o f th e  p i p i n g  s ys te m  i n  th e
e ve n t o f fre  e x p o s u r e .

5 . 1 . 1 0 . 4 . 1 . 4    B r az e d  tu b e  j o i n ts  s h al l  b e  th e  s o c ke t typ e .

5 . 1 . 1 0 . 4 . 1 . 5    F i l l e r  m e ta l s  s h a l l  b o n d  wi th  a n d  b e  m e tal l u r g i ‐
c a l l y c o m p ati b l e  wi th  th e  b a s e  m e tal s  b e i n g  j o i n e d .

5 . 1 . 1 0 . 4 . 1 . 6    F i l l e r  m e tal s  s h al l  c o m p l y wi th  AN S I / AWS
A5 . 8 M / A5 . 8 ,  Specifcation for Filler Metals for Brazing and Braze

Welding.

5 . 1 . 1 0 . 4 . 1 . 7    C o p p e r-to -c o p p e r  j o i n ts  s h al l  b e  b r a z e d  u s i n g  a
c o p p e r –p h o s p h o r u s  o r  c o p p e r –p h o s p h o r u s –s i l ve r  b r az i n g  fller
m e tal  ( B C u P  s e r i e s )  wi th o u t fux.

5 . 1 . 1 0 . 4 . 1 . 8    B r az i n g  p e r fo r m e d  b e twe e n  c r yo g e n i c  fuid
c e n tr al  s u p p l y s ys te m  ve s s e l s  a n d  th e i r  vap o r i z e r s  ( i . e . ,  s u b j e c t

to  c r yo ge n i c  e x p o s u r e )  s h al l  b e  p e r m i tte d  to  b e  b r az e d  u s i n g
B Ag b r a z i n g al l o y wi th  fux  b y a  b r az e r  qualifed  to  th e  m a n d a‐
to r y r e q u i r e m e n ts  o f C GA M -1 ,  Standard for Medical Gas Supply

Systems at Health Care Facilities.

5 . 1 . 1 0 . 4 . 1 . 9    J o i n ts  to  b e  b r a z e d  i n  p l a c e  s h a l l  b e  ac c e s s i b l e  fo r
n e c e s s ar y p r e p ar ati o n ,  a s s e m b l y,  h e ati n g ,  fller  ap p l i c a ti o n ,

c o o l i n g,  c l e a n i n g ,  a n d  i n s p e c ti o n .

5 . 1 . 1 0 . 4 . 1 . 1 0    B r a z e  j o i n ts  s h a l l  b e  c o n ti n u o u s l y p u r g e d  wi th
n i tr o g e n  N F.

5 . 1 . 1 0 . 4 . 2  C u tti n g Tu b e  E n d s .

5 . 1 . 1 0 . 4 . 2 . 1    Tu b e  e n d s  s h al l  b e  c u t s q u ar e  u s i n g a  s h ar p
tu b i n g c u tte r  to  avo i d  d e fo r m i n g  th e  tu b e .

5 . 1 . 1 0 . 4 . 2 . 2    T h e  c u tti n g  wh e e l s  o n  tu b i n g  c u tte r s  s h al l  b e  fr e e
fr o m  g r e as e ,  o i l ,  o r  o th e r  l u b r i c an t n o t s u i ta b l e  fo r  o x yg e n  s e r v‐
i c e .

5 . 1 . 1 0 . 4 . 2 . 3    T h e  c u t e n d s  o f th e  tu b e  s h al l  b e  r o l l e d  s m o o th
o r  d e b u r r e d  wi th  a s h ar p ,  c l e an  d e b u r r i n g  to o l ,  taki n g  c ar e  to

p r e ve n t c h i p s  fr o m  e n te r i n g  th e  tu b e .

5 . 1 . 1 0 . 4 . 3  C l e an i n g J o i n ts  fo r B raz i n g.

5 . 1 . 1 0 . 4 . 3 . 1    T h e  i n te r i o r  s u r fa c e s  o f tu b e s ,  fttings,  an d  o th e r
c o m p o n e n ts  th at ar e  c l e a n e d  fo r  o x yg e n  s e r vi c e  s h a l l  b e  s to r e d

an d  h an d l e d  to  a vo i d  c o n tam i n a ti o n  p r i o r  to  as s e m b l y an d
b r a z i n g.

5 . 1 . 1 0 . 4 . 3 . 2    T h e  e x te r i o r  s u r fa c e s  o f tu b e  e n d s  s h a l l  b e
c l e an e d  p r i o r  to  b r az i n g  to  r e m o ve  an y s u r fac e  o x i d e s .

5 . 1 . 1 0 . 4 . 3 . 3    Wh e n  c l e a n i n g  th e  e x te r i o r  s u r fa c e s  o f tu b e  e n d s ,
n o  m atte r  s h a l l  b e  al l o we d  to  e n te r  th e  tu b e .

5 . 1 . 1 0 . 4 . 3 . 4    I f th e  i n te r i o r  s u r fa c e s  o f ftting  s o c ke ts  b e c o m e
c o n tam i n a te d  p r i o r  to  b r az i n g ,  th e y s h al l  b e  r e c l e a n e d  fo r

o x yg e n  i n  ac c o r d an c e  wi th  5 . 1 . 1 0 . 4 . 3 . 1 0  a n d  b e  c l e an e d  fo r
b r a z i n g wi th  a  c l e an ,  o i l -fr e e ,  s tai n l e s s  s te e l  o r  b r as s  wi r e  b r u s h .

5 . 1 . 1 0 . 4 . 3 . 5    C l e a n ,  n o n s h e d d i n g ,  a b r as i ve  p ad s  s h a l l  b e  u s e d
to  c l e an  th e  e x te r i o r  s u r fac e s  o f th e  tu b e  e n d s .

5 . 1 . 1 0 . 4 . 3 . 6    T h e  u s e  o f s te e l  wo o l  o r  s an d  c l o th  s h al l  b e
p r o h i b i te d .

5 . 1 . 1 0 . 4 . 3 . 7    T h e  c l e an i n g p r o c e s s  s h a l l  n o t r e s u l t i n  gr o o vi n g
o f th e  s u r fa c e s  to  b e  j o i n e d .

5 . 1 . 1 0 . 4 . 3 . 8    Afte r  b e i n g a b r ad e d ,  th e  s u r fa c e s  s h al l  b e  wi p e d
u s i n g  a c l e an ,  l i n t- fr e e  wh i te  c l o th .
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5 . 1 . 1 0 . 4 . 3 . 9    Tu b e s ,  fttings,  val ve s ,  a n d  o th e r  c o m p o n e n ts  s h a l l
b e  vi s u a l l y e x am i n e d  i n te r n al l y b e fo r e  b e i n g  j o i n e d  to  ve r i fy
th a t th e y h a ve  n o t b e c o m e  c o n tam i n a te d  fo r  o x yg e n  s e r vi c e

a n d  th at th e y a r e  fr e e  o f o b s tr u c ti o n s  o r  d e b r i s .

5 . 1 . 1 0 . 4 . 3 . 1 0    T h e  i n te r i o r  s u r fa c e s  o f tu b e  e n d s ,  fttings,  an d
o th e r  c o m p o n e n ts  th at we r e  c l e a n e d  fo r  o x yge n  s e r vi c e  b y th e

m a n u fac tu r e r,  b u t th a t b e c am e  c o n tam i n a te d  p r i o r  to  b e i n g
i n s ta l l e d ,  s h al l  b e  p e r m i tte d  to  b e  r e c l e a n e d  o n - s i te  b y th e

i n s ta l l e r  b y th o r o u gh l y s c r u b b i n g th e  i n te r i o r  s u r fac e s  wi th  a
c l e an ,  h o t wate r –al ka l i n e  s o l u ti o n ,  s u c h  as  s o d i u m  c ar b o n ate  o r
tr i s o d i u m  p h o s p h ate ,  u s i n g  a  s o l u ti o n  o f 4 5 0  g ( 1  l b )  o f s o d i u m

c a r b o n a te  o r  tr i s o d i u m  p h o s p h ate  to  1 1  L  ( 3  g al )  o f p o tab l e
wate r,  an d  th o r o u g h l y r i n s i n g th e m  wi th  c l e an ,  h o t,  p o tab l e
wate r.

5 . 1 . 1 0 . 4 . 3 . 1 1    O th e r  aq u e o u s  c l e a n i n g  s o l u ti o n s  s h a l l  b e
p e r m i tte d  to  b e  u s e d  fo r  o n -s i te  r e c l e a n i n g  p e r m i tte d  i n

5 . 1 . 1 0 . 4 . 3 . 1 0 ,  p r o vi d e d  th at th e y ar e  i n  ac c o r d an c e  wi th  th e
m a n d a to r y r e q u i r e m e n ts  o f C GA G -4 . 1 ,  Cleaning Equipment for
Oxygen Service.

5 . 1 . 1 0 . 4 . 3 . 1 2    M ate r i a l  th a t h as  b e c o m e  c o n tam i n a te d  i n te r ‐
n al l y a n d  i s  n o t c l e a n  fo r  o x yge n  s e r vi c e  s h al l  n o t b e  i n s ta l l e d .

5 . 1 . 1 0 . 4 . 3 . 1 3    J o i n ts  s h a l l  b e  b r az e d  wi th i n  8  h o u r s  a fte r  th e
s u r fac e s  ar e  c l e an e d  fo r  b r az i n g .

5 . 1 . 1 0 . 4 . 4  B raz i n g D i s s i m i l ar M e tal s .

5 . 1 . 1 0 . 4 . 4 . 1    F l u x  s h a l l  o n l y b e  u s e d  wh e n  b r a z i n g d i s s i m i l a r
m e tal s ,  s u c h  as  c o p p e r  an d  b r o n z e  o r  b r as s ,  u s i n g  a s i l ve r  ( B Ag

s e r i e s )  b r a z i n g fller  m e tal .

5 . 1 . 1 0 . 4 . 4 . 2    S u r fac e s  s h a l l  b e  c l e an e d  fo r  b r a z i n g i n  a c c o r d ‐
a n c e  wi th  5 . 1 . 1 0 . 4 . 3 .

5 . 1 . 1 0 . 4 . 4 . 3    F l u x  s h al l  b e  ap p l i e d  s p a r i n g l y to  m i n i m i z e
c o n tam i n a ti o n  o f th e  i n s i d e  o f th e  tu b e  wi th  fux.

5 . 1 . 1 0 . 4 . 4 . 4    T h e  fux  s h al l  b e  a p p l i e d  an d  wo r ke d  o ve r  th e
c l e an e d  s u r fac e s  to  b e  b r a z e d  u s i n g  a s ti ff b r i s tl e  b r u s h  to

e n s u r e  c o m p l e te  c o ve r a ge  a n d  we tti n g o f th e  s u r fac e s  wi th  fux.

5 . 1 . 1 0 . 4 . 4 . 5    Wh e r e  p o s s i b l e ,  s h o r t s e c ti o n s  o f c o p p e r  tu b e
s h a l l  b e  b r az e d  o n to  th e  n o n c o p p e r  c o m p o n e n t,  a n d  th e  i n te ‐
r i o r  o f th e  s u b a s s e m b l y s h al l  b e  c l e an e d  o f fux  p r i o r  to  i n s ta l l a‐

ti o n  i n  th e  p i p i n g  s ys te m .

5 . 1 . 1 0 . 4 . 4 . 6    O n  j o i n ts  D N 2 0  ( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . )  s i z e  an d
s m al l e r,  fux-coated  b r az i n g  r o d s  s h a l l  b e  p e r m i tte d  to  b e  u s e d

i n  l i e u  o f ap p l yi n g fux  to  th e  s u r fa c e s  b e i n g j o i n e d .

5 . 1 . 1 0 . 4 . 5 *  N i tro ge n  P u rge .

5 . 1 . 1 0 . 4 . 5 . 1    Wh e n  b r az i n g ,  j o i n ts  s h al l  b e  c o n ti n u o u s l y
p u r g e d  wi th  o i l -fr e e ,  d r y n i tr o g e n  N F  to  p r e ve n t th e  fo r m a ti o n

o f c o p p e r  o x i d e  o n  th e  i n s i d e  s u r fac e s  o f th e  j o i n t.

5 . 1 . 1 0 . 4 . 5 . 2    T h e  s o u r c e  o f th e  p u r g e  g as  s h al l  b e  m o n i to r e d ,
a n d  th e  i n s ta l l e r  s h al l  b e  a u d i b l y al e r te d  wh e n  th e  s o u r c e
c o n te n t i s  l o w.

5 . 1 . 1 0 . 4 . 5 . 3    T h e  p u r g e  g as  fow r a te  s h al l  b e  c o n tr o l l e d  b y th e
u s e  o f a p r e s s u r e  r e g u l a to r  an d  fowmeter,  o r  c o m b i n a ti o n

th e r e o f.

5 . 1 . 1 0 . 4 . 5 . 4    P r e s s u r e  r e gu l a to r s  al o n e  s h al l  n o t b e  u s e d  to
c o n tr o l  p u r ge  g as  fow r ate s .

5 . 1 . 1 0 . 4 . 5 . 5    I n  o r d e r  to  e n s u r e  th a t al l  a m b i e n t ai r  h as  b e e n
r e m o ve d  fr o m  th e  p i p e l i n e  p r i o r  to  b r az i n g ,  an  o x yg e n

a n al yz e r  s h al l  b e  u s e d  to  ve r i fy th e  e ffe c ti ve n e s s  o f th e  p u r g e .
T h e  o x yge n  an al yz e r  s h a l l  r e ad  b e l o w 1  p e r c e n t o x yge n

c o n c e n tr ati o n  b e fo r e  b r a z i n g b e g i n s .

5 . 1 . 1 0 . 4 . 5 . 6    D u r i n g an d  afte r  i n s tal l ati o n ,  o p e n i n g s  i n  th e
p i p i n g  s ys te m  s h al l  b e  ke p t s e a l e d  to  m ai n ta i n  a n i tr o g e n

a tm o s p h e r e  wi th i n  th e  p i p i n g  to  p r e ve n t d e b r i s  o r  o th e r
c o n tam i n a n ts  fr o m  e n te r i n g th e  s ys te m .

5 . 1 . 1 0 . 4 . 5 . 7    Wh i l e  a j o i n t i s  b e i n g b r az e d ,  a  d i s c h ar g e  o p e n i n g
s h a l l  b e  p r o vi d e d  o n  th e  o p p o s i te  s i d e  o f th e  j o i n t fr o m  wh e r e

th e  p u r ge  g as  i s  b e i n g  i n tr o d u c e d .

5 . 1 . 1 0 . 4 . 5 . 8    T h e  fow o f p u r g e  g as  s h a l l  b e  m a i n tai n e d  u n ti l
th e  j o i n t i s  c o o l  to  th e  to u c h .

5 . 1 . 1 0 . 4 . 5 . 9    Afte r  th e  j o i n t h a s  c o o l e d ,  th e  p u r g e  d i s c h a r ge
o p e n i n g  s h al l  b e  s e a l e d  to  p r e ve n t c o n tam i n a ti o n  o f th e  i n s i d e

o f th e  tu b e  an d  m ai n tai n  th e  n i tr o g e n  atm o s p h e r e  wi th i n  th e
p i p i n g  s ys te m .

5 . 1 . 1 0 . 4 . 5 . 1 0    T h e  fnal  b r az e d  c o n n e c ti o n  o f n e w p i p i n g to  an
e x i s ti n g  p i p e l i n e  c o n ta i n i n g th e  s ys te m  g as  s h al l  b e  p e r m i tte d

to  b e  m a d e  wi th o u t th e  u s e  o f a  n i tr o g e n  p u r g e .

5 . 1 . 1 0 . 4 . 5 . 1 1    Afte r  a fnal  b r az e d  c o n n e c ti o n  i n  a p o s i ti ve  p r e s ‐
s u r e  m e d i c a l  ga s  p i p e l i n e  i s  m ad e  wi th o u t a  n i tr o g e n  p u r ge ,  a n

o u tl e t i n  th e  i m m e d i ate  d o wn s tr e am  z o n e  o f th e  affe c te d
p o r ti o n ( s )  o f b o th  th e  n e w a n d  e x i s ti n g p i p i n g  s h al l  b e  te s te d

i n  ac c o r d an c e  wi th  th e  fnal  ti e -i n  te s t i n  5 . 1 . 1 2 . 4 . 9 .

5 . 1 . 1 0 . 4 . 5 . 1 2 *    Wh e n  u s i n g th e  au to ge n o u s  o r b i ta l  we l d i n g
p r o c e s s ,  j o i n ts  s h al l  b e  c o n ti n u o u s l y p u r g e d  i n s i d e  an d  o u ts i d e

wi th  i n e r t ga s ( e s )  i n  a c c o r d a n c e  wi th  th e  qualifed  we l d i n g
p r o c e d u r e .

5 . 1 . 1 0 . 4 . 6  As s e m b l i n g an d  H e ati n g B raz e d  J o i n ts .

5 . 1 . 1 0 . 4 . 6 . 1    Tu b e  e n d s  s h al l  b e  i n s e r te d  i n to  th e  s o c ke t,  e i th e r
fu l l y o r  to  a m e c h an i c a l l y l i m i te d  d e p th  th at i s  n o t l e s s  th an  th e

m i n i m u m  c u p  d e p th  ( o ve r l a p )  specifed  b y AN S I / AS M E
B 1 6 . 5 0 ,  Wrought Copper and Copper Alloy Braze-Joint Pressure
Fittings.

5 . 1 . 1 0 . 4 . 6 . 2    Wh e r e  fux  i s  p e r m i tte d ,  th e  j o i n t s h al l  b e  h e ate d
s l o wl y u n ti l  th e  fux  h as  liquefed.

5 . 1 . 1 0 . 4 . 6 . 3    Afte r  fux  i s  liquefed,  o r  wh e r e  fux  i s  n o t p e r m i t‐
te d  to  b e  u s e d ,  th e  j o i n t s h al l  b e  h e ate d  q u i c kl y to  th e  b r az i n g
te m p e r a tu r e ,  taki n g  c ar e  n o t to  o ve rh e at th e  j o i n t.

5 . 1 . 1 0 . 4 . 6 . 4    Te c h n i q u e s  fo r  h e a ti n g th e  j o i n t,  a p p l yi n g th e
b r a z i n g fller  m e ta l ,  an d  m aki n g  h o r i z o n tal ,  ve r ti c al ,  a n d  l a r ge -

d i a m e te r  j o i n ts  s h al l  b e  as  s tate d  i n  s e c ti o n s  o n  ap p l yi n g h e a t
an d  b r a z i n g an d  h o r i z o n tal  an d  ve r ti c al  j o i n ts  i n  C h ap te r  VI I ,
“ B r az e d  J o i n ts , ”  i n  th e  C D A Copper Tube Handbook.

5 . 1 . 1 0 . 4 . 7  I n s p e c ti o n  o f B raz e d  J o i n ts .

5 . 1 . 1 0 . 4 . 7 . 1    Afte r  b r az i n g ,  th e  o u ts i d e  o f al l  j o i n ts  s h al l  b e
c l e an e d  b y wa s h i n g wi th  wate r  an d  a wi r e  b r u s h  to  r e m o ve  an y

r e s i d u e  a n d  al l o w c l e ar  vi s u a l  i n s p e c ti o n  o f th e  j o i n t.

5 . 1 . 1 0 . 4 . 7 . 2    Wh e r e  fux  h as  b e e n  u s e d ,  th e  was h  wa te r  s h a l l  b e
h o t.

5 . 1 . 1 0 . 4 . 7 . 3    E a c h  b r a z e d  j o i n t s h al l  b e  vi s u a l l y i n s p e c te d  afte r
c l e an i n g th e  o u ts i d e  s u r fac e s .
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5 . 1 . 1 0 . 4 . 7 . 4    J o i n ts  e x h i b i ti n g  th e  fo l l o wi n g  c o n d i ti o n s  s h a l l
n o t b e  p e r m i tte d :

( 1 ) F l u x  o r  fux  r e s i d u e  ( wh e n  fux  o r  fux-coated  B Ag  s e r i e s
r o d s  a r e  u s e d  wi th  d i s s i m i l a r  m e tal s )

( 2 ) B as e  m e tal  m e l ti n g o r  e r o s i o n
( 3 ) U n m e l te d  fller  m e tal
( 4 ) F ai l u r e  o f th e  fller  m e ta l  to  b e  c l e ar l y vi s i b l e  al l  th e  wa y

a r o u n d  th e  j o i n t a t th e  i n te r fa c e  b e twe e n  th e  s o c ke t an d
th e  tu b e

( 5 ) C r ac ks  i n  th e  tu b e  o r  c o m p o n e n t
( 6 ) C r ac ks  i n  th e  b r az e  fller  m e tal
( 7 ) F ai l u r e  o f th e  j o i n t to  h o l d  th e  te s t p r e s s u r e  u n d e r  th e

i n s ta l l e r-p e r fo r m e d  i n i ti a l  p r e s s u r e  te s t (see 5. 1 . 1 2. 2. 3)
an d  s tan d i n g p r e s s u r e  te s t (see 5. 1 . 1 2. 2. 6 or 5. 1 . 1 2. 2. 7)

5 . 1 . 1 0 . 4 . 7 . 5    B r az e d  j o i n ts  th a t a r e  identifed  as  d e fe c ti ve
u n d e r  th e  c o n d i ti o n s  o f 5 . 1 . 1 0 . 4 . 7 . 4 ( 2 )  o r  5 . 1 . 1 0 . 4 . 7 . 4 ( 5 )  s h a l l
b e  r e p l ac e d .

5 . 1 . 1 0 . 4 . 7 . 6    B r az e d  j o i n ts  th a t a r e  identifed  as  d e fe c ti ve
u n d e r  th e  c o n d i ti o n s  o f 5 . 1 . 1 0 . 4 . 7 . 4 ( 1 ) ,  5 . 1 . 1 0 . 4 . 7 . 4 ( 3 ) ,
5 . 1 . 1 0 . 4 . 7 . 4 ( 4 ) ,  5 . 1 . 1 0 . 4 . 7 . 4 ( 6 ) ,  o r  5 . 1 . 1 0 . 4 . 7 . 4 ( 7 )  s h al l  b e
p e r m i tte d  to  b e  r e p a i r e d ,  e x c e p t th a t n o  j o i n t s h a l l  b e  r e h e a te d
m o r e  th an  o n c e  b e fo r e  b e i n g  r e p l ac e d .

5 . 1 . 1 0 . 5  We l d e d  J o i n ts .

5 . 1 . 1 0 . 5 . 1  G as  Tu n gs te n  Arc  We l d i n g ( G TAW)  fo r C o p p e r an d
S tai n l e s s  Tu b e .

5 . 1 . 1 0 . 5 . 1 . 1    We l d e d  j o i n ts  fo r  m e d i c al  g as  an d  m e d i c a l –s u r g i ‐
c a l  va c u u m  s ys te m s  s h a l l  b e  p e r m i tte d  to  b e  m ad e  u s i n g  a ga s
tu n gs te n  a r c  we l d i n g ( G TAW)  au to g e n o u s  o r b i ta l  p r o c e d u r e .

5 . 1 . 1 0 . 5 . 1 . 2    T h e  GTAW au to g e n o u s  o r b i tal  p r o c e d u r e  a n d  th e
we l d e r  qualifcation  p r o c e d u r e  s h al l  b e  qualifed  i n  a c c o r d a n c e
wi th  S e c ti o n  I X ,  “ We l d i n g  an d  B r a z i n g Qualifcations,”  o f th e
AS M E  Boiler and Pressure Vessel Code.

5 . 1 . 1 0 . 5 . 1 . 3    We l d e r  qualifcation  p r o c e d u r e s  s h a l l  i n c l u d e  a
b e n d  te s t an d  a  te n s i l e  te s t i n  ac c o r d a n c e  wi th  S e c ti o n  I X ,
“ We l d i n g  an d  B r a z i n g Qualifcations,”  o f th e  AS M E  Boiler and
Pressure Vessel Code o n  e ac h  tu b e  s i z e  d i am e te r.

5 . 1 . 1 0 . 5 . 1 . 4    E a c h  we l d e r  s h al l  q u a l i fy to  a we l d i n g  p r o c e d u r e
specifcation  ( WP S )  fo r  e a c h  tu b e  d i am e te r.

5 . 1 . 1 0 . 5 . 1 . 5 *    G TAW au to ge n o u s  o r b i tal  we l d e d  j o i n ts  s h al l  b e
p u r g e d  d u r i n g we l d i n g wi th  a c o m m e r c i al l y avai l ab l e  m i x tu r e
o f 7 5  p e r c e n t h e l i u m  ( ± 5  p e r c e n t)  an d  2 5  p e r c e n t ar g o n
( ± 5   p e r c e n t) .

5 . 1 . 1 0 . 5 . 1 . 6    T h e  s h i e l d  g as  s h a l l  b e  as  r e q u i r e d  i n  5 . 1 . 1 0 . 5 . 1 . 5 .

5 . 1 . 1 0 . 5 . 1 . 7    Te s t c o u p o n s  s h a l l  b e  we l d e d  an d  i n s p e c te d ,  a s  a
m i n i m u m ,  at s tar t o f wo r k an d  e ve r y 4  h o u r s  th e r e afte r,  o r
wh e n  th e  m a c h i n e  i s  i d l e  fo r  m o r e  th a n  3 0  m i n u te s ,  a n d  a t th e
e n d  o f th e  wo r k p e r i o d .

5 . 1 . 1 0 . 5 . 1 . 8    Te s t c o u p o n s  s h a l l  b e  i n s p e c te d  o n  th e  I . D .  an d
O . D .  b y a qualifed  q u al i ty c o n tr o l  i n s p e c to r.

5 . 1 . 1 0 . 5 . 1 . 9    Te s t c o u p o n s  s h al l  al s o  b e  we l d e d  a t c h an g e  o f
o p e r ato r,  we l d  h e ad ,  we l d i n g p o we r  s u p p l y,  o r  g as  s o u r c e .

5 . 1 . 1 0 . 5 . 1 . 1 0    Al l  p r o d u c ti o n  we l d s  s h a l l  b e  vi s u a l l y i n s p e c te d
o n  th e  O . D .  b y th e  o p e r ato r,  an d  an y o b vi o u s  we l d  fai l u r e s  s h a l l
b e  c u t o u t a n d  r e -we l d e d .

5 . 1 . 1 0 . 5 . 2  We l d i n g fo r S tai n l e s s  Tu b e .

5 . 1 . 1 0 . 5 . 2 . 1    S tai n l e s s  tu b e  s h al l  b e  we l d e d  u s i n g  m e tal  i n e r t
ga s  ( M I G)  we l d i n g ,  tu n g s te n  i n e r t ga s  ( T I G)  we l d i n g,  o r  o th e r
we l d i n g  te c h n i q u e s  s u i te d  to  j o i n i n g  s tai n l e s s  tu b e .

5 . 1 . 1 0 . 5 . 2 . 2    We l d e r s  s h al l  b e  qualifed  to  S e c ti o n  I X ,  “ We l d i n g
an d  B r az i n g  Qualifcations,”  o f th e  AS M E  Boiler and Pressure

Vessel Code.

5 . 1 . 1 0 . 6  M e m o r y M e tal  Fi tti n gs .

5 . 1 . 1 0 . 6 . 1    M e m o r y m e ta l  fttings  h avi n g  a  te m p e r a tu r e  r ati n g
n o t l e s s  th a n  5 3 8 ° C  ( 1 0 0 0 ° F )  a n d  a  p r e s s u r e  r a ti n g n o t l e s s

th a n  2 0 7 0  kP a  ( 3 0 0  p s i )  s h a l l  b e  p e r m i tte d  to  b e  u s e d  to  j o i n
c o p p e r  o r  s tai n l e s s  s te e l  tu b e .

5 . 1 . 1 0 . 6 . 2    M e m o r y m e tal  fttings  s h a l l  b e  i n s tal l e d  b y qualifed
te c h n i c i an s  i n  ac c o r d an c e  wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

5 . 1 . 1 0 . 7  Ax i al l y S wage d  Fi tti n gs .

5 . 1 . 1 0 . 7 . 1    Ax i al l y s wa ge d  fttings  p r o vi d i n g m e tal -to -m e tal
s e a l s ,  s u i ta b l e  fo r  s e r vi c e  at 2 0 7 0  kP a ( 3 0 0  p s i g )  a n d  a b l e  to

wi th s tan d  a te m p e r atu r e  o f 5 3 8 ° C  ( 1 0 0 0 ° F )  an d  th at,  wh e n
c o m p l e te ,  a r e  p e r m an e n t an d  n o n s e p ar ab l e ,  s h a l l  b e  p e r m i tte d
to  b e  u s e d  to  j o i n  c o p p e r  o r  s tai n l e s s  s te e l  tu b e .

5 . 1 . 1 0 . 7 . 2    Ax i al l y s wag e d  fttings  s h al l  b e  i n s tal l e d  b y qualifed
te c h n i c i an s  i n  ac c o r d an c e  wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

5 . 1 . 1 0 . 8  T h re ad e d  Fi tti n gs .    T h r e ad e d  fttings  s h al l  m e e t th e
fo l l o wi n g  c r i te r i a:

( 1 ) T h e y s h al l  b e  l i m i te d  to  c o n n e c ti o n s  fo r  p r e s s u r e  an d
va c u u m  i n d i c ato r s ,  al a r m  d e vi c e s ,  gas-specifc  d e m an d

c h e c k fttings,  an d  s o u r c e  e q u i p m e n t o n  th e  s o u r c e  s i d e
o f th e  s o u r c e  va l ve .

( 2 ) T h e y s h al l  b e  tap e r e d  p i p e  th r e ad s  c o m p l yi n g  wi th  AS M E
B 1 . 2 0 . 1 ,  Pipe Threads,  General Purpose,  Inch.

( 3 ) * T h e y s h al l  b e  m ad e  u p  wi th  polytetrafuoroethylene
( P T F E )  ta p e  o r  o th e r  th r e a d  s e al an t r e c o m m e n d e d  fo r
o x yge n  s e r vi c e ,  wi th  s e a l an t ap p l i e d  to  th e  m al e  th r e ad s

o n l y a n d  c ar e  ta ke n  to  e n s u r e  s e al a n t d o e s  n o t e n te r  th e
p i p e .

5 . 1 . 1 0 . 9  S p e c i al  Fi tti n gs .

5 . 1 . 1 0 . 9 . 1    L i s te d  o r  ap p r o ve d  m e tal l i c  g as  tu b e  fttings  th at,
wh e n  m a d e  u p ,  p r o vi d e  a  p e r m an e n t j o i n t h avi n g  th e  m e c h a n i ‐
c a l ,  th e r m a l ,  a n d  s e al i n g  i n te gr i ty o f a b r a z e d  j o i n t s h a l l  b e

p e r m i tte d  to  b e  u s e d .

Δ 5 . 1 . 1 0 . 9 . 2 *  Fi tti n gs  wi th  I n te r n al  S e al s .    F i tti n gs  wi th  i n te r n al
s e a l s  s h a l l  b e  p e r m i tte d  wh e r e  th e y m e e t al l  o f th e  fo l l o wi n g

r e q u i r e m e n ts :

( 1 ) T h e  fttings  s h al l  b e  b r a s s ,  b r o n z e ,  o r  c o p p e r.
( 2 ) Al l  m ate r i a l s  u s e d  s h al l  c o m p l y wi th  5 . 1 . 3 . 5 . 4 .
( 3 ) I n te r n al  s e a l s ,  i n s u l a to r s ,  a n d  o th e r  p o l ym e r i c  m a te r i al s

s h a l l  b e  l i m i te d  o n l y to  th o s e  p ar ts  e s s e n ti a l  fo r  s e al i n g  o r
c r e a ti n g th e  d i e l e c tr i c  b r e ak.

( 4 ) I n te r n al  s e a l s ,  i n s u l ato r s ,  an d  o th e r  e l a s to m e r i c  m ate r i al s
s h a l l  b e  r e p l ac e ab l e .

( 5 ) T h e  fttings  s h al l  b e  c l e a n e d  fo r  o x yg e n  wh e n  u s e d  fo r
p ati e n t ga s e s  o r  m e d i c a l  s u p p o r t g as e s .

( 6 ) T h e  fttings  s h a l l  b e  i n s ta l l e d  o n l y wh e r e  vi s i b l e  an d  a c c e s ‐
s i b l e ,  a l l o wi n g  fo r  te s ti n g  a n d  s e r vi c i n g.
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5 . 1 . 1 0 . 1 0  P ro h i b i te d  J o i n ts .    T h e  fo l l o wi n g  j o i n ts  s h al l  b e
p r o h i b i te d  th r o u g h o u t m e d i c a l  g as  a n d  vac u u m  d i s tr i b u ti o n

p i p e l i n e  s ys te m s :

( 1 ) F l a r e d  an d  c o m p r e s s i o n -typ e  c o n n e c ti o n s ,  i n c l u d i n g
c o n n e c ti o n s  to  s tati o n  o u tl e ts  an d  i n l e ts ,  a l a r m  d e vi c e s ,
a n d  o th e r  c o m p o n e n ts

( 2 ) O th e r  s tr ai gh t-th r e ad e d  c o n n e c ti o n s ,  i n c l u d i n g  u n i o n s
( 3 ) P i p e -c r i m p i n g to o l s  u s e d  to  p e r m an e n tl y s to p  th e  fow o f

m e d i c al  ga s  a n d  va c u u m  p i p i n g
( 4 ) Re m o vab l e  a n d  n o n r e m o va b l e  push-ft fttings  th at

e m p l o y a  q u i c k a s s e m b l y p u s h  ft c o n n e c to r

5 . 1 . 1 0 . 1 1  P i p e  S i z i n g an d  S ys te m  D e s i gn .

5 . 1 . 1 0 . 1 1 . 1  P i p e  S i z i n g.

N 5 . 1 . 1 0 . 1 1 . 1 . 1    T h e  s ys te m  d e s i gn e r  s h a l l  s i z e  th e  p i p i n g s u c h
th a t c a l c u l ate d  p r e s s u r e  o r  vac u u m  l o s s e s  ac r o s s  th e  p i p i n g  a s
d e s i g n e d  d o  n o t e x c e e d  1 0  p e r c e n t o f th e  i n te n d e d  o p e r ati n g

p r e s s u r e  o r  vac u u m  a t th e  s o u r c e  val ve .

N 5 . 1 . 1 0 . 1 1 . 1 . 2    T h e  p r e s s u r e  d r o p  c al c u l a ti o n s  r e q u i r e d  b y
5 . 1 . 1 0 . 1 1 . 1 . 1  s h al l  b e c o m e  p a r t o f th e  fa c i l i ty' s  p e r m a n e n t

r e c o r d s .

Δ 5 . 1 . 1 0 . 1 1 . 1 . 3    T h e  d e s i gn  an d  i n s ta l l ati o n  o f p i p i n g  s h al l  m e e t
th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) M ai n s  an d  b r a n c h e s  s u p p l yi n g m e d i c al  ga s  to  m o r e  th a n
a  s i n gl e  te r m i n a l  s h a l l  n o t b e  s m a l l e r  th an  D N 1 5  ( N P S  1 ∕2 )

( 5 ∕8  i n .  O . D . )  s i z e .
( 2 ) M ai n s  an d  b r a n c h e s  s u p p l yi n g  m e d i c al  vac u u m  to  m o r e

th an  a  s i n gl e  te r m i n a l  s h al l  n o t b e  s m a l l e r  th an  D N 2 0
( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . )  s i z e .

( 3 ) M ai n s  a n d  b r an c h e s  s u p p l yi n g  WAG D  o r  s u p p o r t ga s e s  to
m o r e  th an  a s i n gl e  te r m i n al  s h a l l  n o t b e  s m a l l e r  th a n

D N 1 5  ( N P S  1 ∕2 )  ( 5 ∕8  i n  O . D . )  s i z e .
( 4 ) D r o p s  to  i n d i vi d u a l  te r m i n a l s  s h al l  n o t b e  s m a l l e r  th a n

D N 1 5  ( N P S  1 ∕2 )  ( 5 ∕8  i n .  O . D . )  s i z e .
( 5 ) Ru n o u ts  to  p r e s s u re  s e n s i n g  d e vi c e s  s h al l  b e  p e r m i tte d  to

b e  D N 8  ( N P S  1 ∕4 )  ( 3 ∕8  i n .  O . D . )  s i z e .

5 . 1 . 1 0 . 1 1 . 2  P ro te c ti o n  o f P i p i n g.    P i p i n g s h a l l  b e  p r o te c te d
a ga i n s t fr e e z i n g ,  c o r r o s i o n ,  a n d  p h ys i c al  d am ag e .

5 . 1 . 1 0 . 1 1 . 2 . 1    P i p i n g  e x p o s e d  i n  c o r r i d o r s  a n d  o th e r  ar e a s
wh e r e  s u b j e c t to  p h ys i c a l  d a m ag e  fr o m  th e  m o ve m e n t o f c ar ts ,

s tr e tc h e r s ,  p o r tab l e  e q u i p m e n t,  o r  ve h i c l e s  s h a l l  b e  p r o te c te d .

5 . 1 . 1 0 . 1 1 . 2 . 2    P i p i n g u n d e r g r o u n d  wi th i n  b u i l d i n g s  o r  e m b e d ‐
d e d  i n  c o n c r e te  foors  o r wa l l s  s h al l  b e  i n s ta l l e d  i n  a  c o n ti n u ‐
o u s  c o n d u i t.

5 . 1 . 1 0 . 1 1 . 3  L o c ati o n  o f P i p i n g.

5 . 1 . 1 0 . 1 1 . 3 . 1    P i p i n g  r i s e rs  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  i n
p i p e  s h a fts  i f p r o te c te d  fro m  p h ys i c a l  d am ag e ,  e ffe c ts  o f e x c e s ‐

s i ve  h e at,  c o r r o s i o n ,  o r  c o n ta c t wi th  o i l .

5 . 1 . 1 0 . 1 1 . 3 . 2    P i p i n g  s h a l l  n o t b e  i n s ta l l e d  i n  ki tc h e n s ,  s tai r ‐
we l l s ,  e l e vato r  s h afts ,  e l e vato r  m ac h i n e  r o o m s ,  a r e as  wi th  o p e n
fames,  e l e c tr i c al  s e r vi c e  e q u i p m e n t o ve r  6 0 0  vo l ts ,  an d  ar e a s
p r o h i b i te d  u n d e r  NFPA  70 e x c e p t fo r  th e  fo l l o wi n g l o c a ti o n s :

( 1 ) Ro o m  l o c ati o n s  fo r  m e d i c a l  ai r  c o m p r e s s o r  s u p p l y
s ys te m s  an d  m e d i c al –s u r g i c al  vac u u m  p u m p  s u p p l y

s ys te m s
( 2 ) Ro o m  l o c a ti o n s  fo r  s e c o n d ar y d i s tr i b u ti o n  c i r c u i t p an e l s

a n d  b r e ake r s  h avi n g  a  m ax i m u m  vo l ta ge  r ati n g  o f
6 0 0   vo l ts

5 . 1 . 1 0 . 1 1 . 3 . 3    M e d i c a l  ga s  p i p i n g s h al l  b e  p e r m i tte d  to  b e
i n s ta l l e d  i n  th e  s a m e  s e r vi c e  tr e n c h  o r  tu n n e l  as  fu e l  g as  l i n e s ,
fu e l  o i l  l i n e s ,  e l e c tr i c al  l i n e s ,  s te am  l i n e s ,  an d  s i m i l ar  u ti l i ti e s  i f

th e  s p a c e  i s  ve n ti l ate d  ( n a tu r al l y o r  m e c h an i c a l l y)  a n d  th e
a m b i e n t te m p e r a tu r e  ar o u n d  th e  m e d i c al  g as  p i p i n g  i s  l i m i te d
to  5 4 ° C  ( 1 3 0 ° F )  m ax i m u m .

5 . 1 . 1 0 . 1 1 . 3 . 4    M e d i c a l  g as  p i p i n g  s h al l  n o t b e  l o c ate d  wh e r e
s u b j e c t to  c o n ta c t wi th  o i l ,  i n c l u d i n g a p o s s i b l e  fooding  ar e a  i n
th e  c as e  o f a m aj o r  o i l  l e a k.

5 . 1 . 1 0 . 1 1 . 4  P i p e  S up p o r t.

5 . 1 . 1 0 . 1 1 . 4 . 1    P i p i n g  s h al l  b e  s u p p o r te d  fr o m  th e  b u i l d i n g
s tr u c tu r e .

5 . 1 . 1 0 . 1 1 . 4 . 2    H an g e r s  an d  s u p p o r ts  s h a l l  c o m p l y wi th  an d  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  M S S  S P -5 8 ,  Pipe Hangers and
Supports — Materials,  Design,  Manufacture,  Selection,  Application,

and Installation.

5 . 1 . 1 0 . 1 1 . 4 . 3    S u p p o r ts  fo r  c o p p e r  tu b e  s h al l  b e  s i z e d  fo r
c o p p e r  tu b e .

5 . 1 . 1 0 . 1 1 . 4 . 4 *    S u p p o r ts  fo r  C M T  s h al l  b e  i n  a c c o r d an c e  wi th
th e  C M T  m a n u fac tu r e r ’ s  i n s tal l a ti o n  i n s tr u c ti o n s .

Δ 5 . 1 . 1 0 . 1 1 . 4 . 5    I n  p o te n ti a l l y d a m p  l o c a ti o n s ,  c o p p e r  tu b e  h a n g‐
e r s  o r  s u p p o r ts  th at ar e  i n  c o n ta c t wi th  th e  tu b e  s h a l l  b e  p l a s ti c -

c o ate d  o r  o th e r wi s e  e l e c tr i c al l y i n s u l ate d  fr o m  th e  tu b e  b y a
m a te r i al  th at wi l l  n o t ab s o r b  m o i s tu r e .

5 . 1 . 1 0 . 1 1 . 4 . 6    M ax i m u m  s u p p o r t s p ac i n g  s h al l  b e  i n  ac c o r d ‐
a n c e  wi th  Tab l e  5 . 1 . 1 0 . 1 1 . 4 . 6 .

5 . 1 . 1 0 . 1 1 . 4 . 7    Wh e r e  r e q u i r e d ,  m e d i c a l  g as  an d  va c u u m  p i p i n g
s h a l l  b e  s e i s m i c a l l y r e s tr a i n e d  ag ai n s t e ar th q u ake s  i n  ac c o r d ‐

an c e  wi th  th e  ap p l i c ab l e  b u i l d i n g  c o d e .

5 . 1 . 1 0 . 1 1 . 5  U n d e rgro u n d  P i p i n g O uts i d e  o f B u i l d i n gs .

5 . 1 . 1 0 . 1 1 . 5 . 1    B u r i e d  p i p i n g  o u ts i d e  o f b u i l d i n gs  s h al l  b e
i n s ta l l e d  b e l o w th e  l o c a l  l e ve l  o f fr o s t p e n e tr ati o n .

5 . 1 . 1 0 . 1 1 . 5 . 2    T h e  i n s tal l ati o n  p r o c e d u r e  fo r  u n d e r g r o u n d
p i p i n g  s h al l  p r o te c t th e  p i p i n g fr o m  p h ys i c a l  d am a ge  wh i l e

b e i n g backflled.

Tab l e   5 . 1 . 1 0 . 1 1 . 4 . 6  M ax i m u m  P i p e  S u p p o r t S p ac i n g

  H an ge r S p ac i n g

P i p e  S i z e m m ft

D N 8  ( N P S  1 ∕4 )  ( 3 ∕8  i n .  O . D . ) 1 5 2 0 5
D N 1 0  ( N P S  3 ∕8 )  ( 1 ∕2  i n .  O . D . ) 1 8 3 0 6
D N 1 5  ( N P S  1 ∕2 )  ( 5 ∕8  i n .  O . D . ) 1 8 3 0 6
D N 2 0  ( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . ) 2 1 3 0 7
D N 2 5  ( N P S  1 )  ( 1 1 ∕8  i n .  O . D . ) 2 4 4 0 8
D N 3 2  ( N P S  1 1 ∕4 )  ( 1 3 ∕8  i n .  O . D . ) 2 7 4 0 9
D N 4 0  ( N P S  1 1 ∕2 )  ( 1 5 ∕8  i n .  O . D . )  

an d  l ar g e r
3 0 5 0 1 0

Ve r ti c al  r i s e r s ,  al l  s i z e s ,  e ve r y 
foor,  b u t n o t to  e x c e e d

4 5 7 0 1 5
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 1 . 1 0 . 1 1 . 5 . 3    I f u n d e r gr o u n d  p i p i n g  i s  p r o te c te d  b y a  c o n d u i t,
c o ve r,  o r  o th e r  e n c l o s u r e ,  th e  fo l l o wi n g r e q u i r e m e n ts  s h al l  b e
m e t:

( 1 ) Ac c e s s  s h al l  b e  p r o vi d e d  at th e  j o i n ts ,  p r i o r  to  backflling
o ve r  th e m ,  fo r  vi s u a l  i n s p e c ti o n  an d  l e ak te s ti n g .

( 2 ) T h e  c o n d u i t,  c o ve r,  o r  e n c l o s u r e  s h al l  b e  s e l f-d r ai n i n g
an d  n o t r e ta i n  g r o u n d wate r  i n  p r o l o n g e d  c o n tac t wi th

th e  p i p e .

5 . 1 . 1 0 . 1 1 . 5 . 4    B u r i e d  p i p i n g  th a t wi l l  b e  s u b j e c t to  s u r fa c e
l o ad s  s h a l l  b e  b u r i e d  at a d e p th  th a t wi l l  p r o te c t th e  p i p i n g o r
i ts  e n c l o s u r e  fr o m  e x c e s s i ve  s tr e s s e s .

5 . 1 . 1 0 . 1 1 . 5 . 5    T h e  m i n i m u m  backflled  c o ve r  a b o ve  th e  to p  o f
th e  p i p e  o r  i ts  e n c l o s u r e  fo r  b u r i e d  p i p i n g o u ts i d e  o f b u i l d i n g s
s h a l l  c o m p l y wi th  th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) E x c e p t a s  p e r m i tte d  b y 5 . 1 . 1 0 . 1 1 . 5 . 5 ( 2 ) ,  i t s h al l  b e
9 0 0   m m  ( 3 6   i n . ) .

( 2 ) I t s h a l l  b e  p e r m i tte d  to  b e  r e d u c e d  to  4 5 0  m m  ( 1 8  i n . )
wh e r e  th e r e  i s  n o  p o te n ti al  fo r  d am ag e  fr o m  s u r fa c e

l o ad s  o r  s u r fac e  c o n d i ti o n s .

5 . 1 . 1 0 . 1 1 . 5 . 6    Tr e n c h e s  s h a l l  b e  e x c a va te d  s u c h  th at th e  p i p e
o r  i ts  e n c l o s u r e  h as  frm,  s u b s ta n ti al l y c o n ti n u o u s  b e ar i n g  o n
th e  b o tto m  o f th e  tr e n c h .

5 . 1 . 1 0 . 1 1 . 5 . 7    Backfll  s h al l  b e  c l e an ,  fr e e  fr o m  m ate r i a l  th a t
c a n  d am a ge  th e  p i p e ,  a n d  c o m p ac te d .

5 . 1 . 1 0 . 1 1 . 5 . 8    A c o n ti n u o u s  tap e  o r  m ar ke r  p l ac e d  i m m e d i ‐
ate l y a b o ve  th e  p i p e  o r  i ts  e n c l o s u r e  s h a l l  c l e a r l y i d e n ti fy th e
p i p e l i n e  b y specifc  n am e .

Δ 5 . 1 . 1 0 . 1 1 . 5 . 9    A c o n ti n u o u s  wa r n i n g  m e an s  s h al l  b e  p r o vi d e d
ab o ve  th e  p i p e l i n e  at a p p r o x i m a te l y o n e -h al f th e  d e p th  o f
b u r i al .

5 . 1 . 1 0 . 1 1 . 5 . 1 0    Wh e r e  u n d e r g r o u n d  p i p i n g  i s  i n s tal l e d
th r o u g h  a wal l  s l e e ve ,  th e  o u td o o r  e n d  o f th e  s l e e ve  s h a l l  b e
s e a l e d  to  p r e ve n t th e  e n tr an c e  o f gr o u n d wate r  i n to  th e  b u i l d ‐
i n g .

5 . 1 . 1 0 . 1 1 . 6  H o s e  an d  Fl e x i b l e  C o n n e c to rs .

Δ 5 . 1 . 1 0 . 1 1 . 6 . 1    M e ta l l i c  a n d  n o n m e tal l i c  h o s e  an d  fexible
c o n n e c to r s  s h al l  b e  n o  l o n g e r  th an  n e c e s s ar y a n d  n o t p e n e ‐
tr ate  o r  b e  c o n c e a l e d  i n  wal l s ,  foors,  c e i l i n g s ,  o r  p ar ti ti o n s .

N 5 . 1 . 1 0 . 1 1 . 6 . 2    C o n n e c ti o n s  th a t ar e  p a r t o f a m an u fac tu r e d
as s e m b l y s h al l  b e  p e r m i tte d  to  b e  c o n c e al e d  ab o ve  a c e i l i n g  i n
ac c o r d an c e  wi th  5 . 1 . 6 . 9  wh e r e  a c c e s s  i s  p r o vi d e d  to  th e  c e i l i n g
s p ac e  fo r  i n s p e c ti o n  an d  m a i n te n an c e .  

5 . 1 . 1 0 . 1 1 . 6 . 3    M e ta l l i c  a n d  n o n m e tal l i c  fexible  c o n n e c to r s
s h a l l  h ave  a m i n i m u m  b u r s t p r e s s u r e ,  wi th  a ga u g e  p r e s s u r e  o f
6 8 9 5   kP a ( 1 0 0 0   p s i ) .

5 . 1 . 1 0 . 1 1 . 6 . 4    M e ta l l i c  fexible  j o i n ts  s h a l l  b e  p e r m i tte d  i n  th e
p i p e l i n e  wh e r e  r e q u i r e d  fo r  e x p a n s i o n  j o i n ts ,  s e i s m i c  p r o te c ‐
ti o n ,  th e r m a l  e x p an s i o n ,  o r  vi b r a ti o n  c o n tr o l  a n d  m e e t th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) F o r  al l  we tte d  s u r fac e s ,  m ad e  o f b r o n z e ,  c o p p e r,  o r  s tai n ‐
l e s s  s te e l

( 2 ) C l e a n e d  at th e  fa c to r y fo r  o x yg e n  s e r vi c e  an d  r e c e i ve d  o n
th e  j o b  s i te  wi th  certifcation  o f c l e an l i n e s s

( 3 ) S u i tab l e  fo r  s e r vi c e  a t 2 0 7 0  kP a ( 3 0 0  p s i g )  o r  ab o ve  an d
a b l e  to  wi th s tan d  te m p e r atu r e s  o f 5 3 8 ° C  ( 1 0 0 0 ° F )

( 4 ) P r o vi d e d  wi th  b r az i n g  e x te n s i o n s  to  al l o w b r a z i n g i n to
th e  p i p e l i n e  i n  ac c o r d an c e  wi th  5 . 1 . 1 0 . 4

( 5 ) S u p p o r te d  wi th  p i p e  h an g e r s  an d  s u p p o r ts  as  r e q u i r e d
fo r  th e i r  ad d i ti o n al  we i g h t

5 . 1 . 1 0 . 1 1 . 6 . 5    M e ta l l i c  fexible  j o i n ts  i n  a c c o r d a n c e  wi th
5 . 1 . 1 0 . 1 1 . 6 . 4  s h a l l  b e  p e r m i tte d  to  b e  c o n c e al e d  i n  wal l s ,  c e i l ‐

i n gs ,  o r  p ar ti ti o n s .

5 . 1 . 1 0 . 1 1 . 7  P ro h i b i te d  S ys te m  I n te rc o n n e c ti o n s .

Δ 5 . 1 . 1 0 . 1 1 . 7 . 1    Two  o r  m o r e  m e d i c a l  ga s  o r  vac u u m  p i p i n g
s ys te m s  s h al l  n o t b e  i n te r c o n n e c te d  fo r  i n s ta l l a ti o n ,  te s ti n g ,  o r

an y o th e r  r e as o n  e x c e p t as  p e r m i tte d  b y 5 . 1 . 1 0 . 1 1 . 7 . 2 .

5 . 1 . 1 0 . 1 1 . 7 . 2    M e d i c a l  g as  an d  va c u u m  s ys te m s  wi th  th e  s a m e
c o n te n ts  s h al l  b e  p e r m i tte d  to  b e  i n te r c o n n e c te d  wi th  an  i n -
l i n e  val ve  i n s tal l e d  b e twe e n  th e  s ys te m s .

5 . 1 . 1 0 . 1 1 . 7 . 3    L e ak te s ti n g  s h a l l  b e  ac c o m p l i s h e d  b y s e p a r ate l y
c h a r gi n g a n d  te s ti n g  e ac h  i n d i vi d u al  p i p i n g s ys te m .

5 . 1 . 1 0 . 1 1 . 8  M an u fac ture r’ s  I n s tr u c ti o n s .

5 . 1 . 1 0 . 1 1 . 8 . 1    T h e  i n s tal l ati o n  o f i n d i vi d u al  c o m p o n e n ts  s h a l l
c o m p l y wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

5 . 1 . 1 0 . 1 1 . 8 . 2    T h e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s  s h al l  i n c l u d e
d i r e c ti o n s  a n d  i n fo r m ati o n  d e e m e d  b y th e  m a n u fac tu r e r  to  b e

a d e q u a te  fo r  a ttai n i n g  p r o p e r  o p e r ati o n ,  te s ti n g ,  an d  m ai n te ‐
n an c e  o f th e  m e d i c al  g as  an d  vac u u m  s ys te m s .

5 . 1 . 1 0 . 1 1 . 8 . 3    C o p i e s  o f th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s  s h a l l
b e  l e ft wi th  th e  s ys te m  o wn e r.

5 . 1 . 1 0 . 1 1 . 9  C h an ge s  i n  S ys te m  U s e .

5 . 1 . 1 0 . 1 1 . 9 . 1    Wh e r e  a  p o s i ti ve  p r e s s u r e  m e d i c a l  g as  p i p i n g
d i s tr i b u ti o n  s ys te m  o r i g i n a l l y u s e d  o r  c o n s tr u c te d  fo r  u s e  at
o n e  p r e s s u r e  an d  fo r  o n e  g as  i s  c o n ve r te d  fo r  o p e r ati o n  at

a n o th e r  p r e s s u r e  o r  fo r  an o th e r  g as ,  th e  r e q u i r e m e n ts  o f 5 . 1 . 1 0
s h a l l  a p p l y a s  i f th e  s ys te m  we r e  n e w.

5 . 1 . 1 0 . 1 1 . 9 . 2    A vac u u m  s ys te m  s h al l  n o t b e  p e r m i tte d  to  b e
c o n ve r te d  fo r  u s e  as  a ga s  s ys te m .

5 . 1 . 1 0 . 1 1 . 1 0  Qualifcation  o f I n s tal l e rs .

5 . 1 . 1 0 . 1 1 . 1 0 . 1    T h e  i n s tal l ati o n  o f m e d i c al  ga s  a n d  vac u u m
s ys te m s  s h a l l  b e  m ad e  b y qualifed,  c o m p e te n t te c h n i c i an s  wh o
a r e  e x p e r i e n c e d  i n  p e r fo r m i n g  s u c h  i n s ta l l ati o n s ,  i n c l u d i n g a l l

p e r s o n n e l  wh o  ac tu al l y i n s ta l l  th e  p i p i n g  s ys te m .

Δ 5 . 1 . 1 0 . 1 1 . 1 0 . 2    I n s tal l e r s  o f m e d i c a l  g as  a n d  vac u u m  p i p e d
d i s tr i b u ti o n  s ys te m s ,  al l  a p p u r te n a n t p i p i n g  s u p p o r ti n g p u m p

a n d  c o m p r e s s o r  s o u r c e  s ys te m s ,  an d  a p p u r te n a n t p i p i n g
s u p p o r ti n g  s o u r c e  g as  m an i fo l d  s ys te m s  n o t i n c l u d i n g p e r m a‐

n e n tl y i n s ta l l e d  b u l k s o u r c e  s ys te m s  s h a l l  b e  certifed  i n  a c c o r d ‐
a n c e  wi th  AS S E / I AP M O / AN S I  6 0 1 0 ,  Professional Qualifcations
Standard for Medical Gas Systems Installers.

5 . 1 . 1 0 . 1 1 . 1 0 . 3    C M T  s ys te m s  s h al l  b e  i n s ta l l e d  b y AS S E  6010–
qualifed  i n s tal l e r s  u s i n g  th e  C M T  m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

5 . 1 . 1 0 . 1 1 . 1 0 . 4    I n s tal l e r s  o f m e d i c al  ga s  an d  vac u u m  s ys te m s
s h a l l  n o t u s e  th e i r  certifcation  to  o ve r s e e  i n s tal l a ti o n  b y
noncertifed  p e r s o n n e l .

5 . 1 . 1 0 . 1 1 . 1 0 . 5    B r az i n g  s h a l l  b e  p e r fo r m e d  b y i n d i vi d u a l s  wh o
ar e  qualifed  i n  ac c o r d an c e  wi th  th e  p r o vi s i o n s  o f 5 . 1 . 1 0 . 1 1 . 1 1 .
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5 . 1 . 1 0 . 1 1 . 1 0 . 6    P r i o r  to  a n y i n s tal l ati o n  wo r k,  th e  i n s tal l e r  o f
m e d i c al  g as  a n d  vac u u m  p i p i n g s h al l  p r o vi d e  a n d  m a i n tai n

d o c u m e n ta ti o n  o n  th e  j o b  s i te  fo r  th e  qualifcation  o f b r az i n g
p r o c e d u r e s  an d  i n d i vi d u al  b r az e r s  r e q u i r e d  b y 5 . 1 . 1 0 . 1 1 . 1 1 .

5 . 1 . 1 0 . 1 1 . 1 0 . 7    H e al th  c a r e  o r ga n i z ati o n  p e r s o n n e l  s h a l l  b e
p e r m i tte d  to  i n s ta l l  p i p i n g s ys te m s  i f al l  o f th e  r e q u i r e m e n ts  o f

5 . 1 . 1 0 . 1 1 . 1 0  a r e  m e t d u r i n g th e  i n s ta l l ati o n .

5 . 1 . 1 0 . 1 1 . 1 1  Qualifcation  o f B raz i n g P ro c e d u re s  an d  B raz i n g.

5 . 1 . 1 0 . 1 1 . 1 1 . 1    B r a z i n g p r o c e d u r e s  a n d  b r az e r  p e r fo r m a n c e
fo r  th e  i n s tal l ati o n  o f m e d i c al  ga s  an d  va c u u m  p i p i n g s h a l l  b e
qualifed  i n  ac c o r d an c e  wi th  e i th e r  S e c ti o n  I X ,  “ We l d i n g  an d
B r az i n g  Qualifcations,”  o f th e  AS M E  Boiler and Pressure Vessel

Code,  o r  AWS  B 2 . 2 / B 2 . 2 M ,  Specifcation for Brazing Procedure and
Performance Qualifcation,  b o th  as  modifed  b y 5 . 1 . 1 0 . 1 1 . 1 1 . 2
th r o u g h  5 . 1 . 1 0 . 1 1 . 1 1 . 5 .

5 . 1 . 1 0 . 1 1 . 1 1 . 2    B r a z e r s  s h al l  b e  qualifed  b y vi s u a l  e x am i n a ti o n
o f th e  te s t c o u p o n  fo l l o we d  b y s e c ti o n i n g .

5 . 1 . 1 0 . 1 1 . 1 1 . 3    T h e  b r az i n g  p r o c e d u r e  specifcation  s h a l l
ad d r e s s  c l e an i n g,  j o i n t c l e a r an c e ,  o ve r l ap ,  i n te r n a l  p u r g e  g as ,

p u r g e  ga s  fow r ate ,  a n d  fller  m e tal .

Δ 5 . 1 . 1 0 . 1 1 . 1 1 . 4    T h e  b r a z i n g p r o c e d u r e  qualifcation  r e c o r d
a n d  th e  b r az e r  p e r fo r m a n c e  qualifcation  r e c o r d  s h a l l  d o c u ‐

m e n t fller  m e ta l  u s e d ,  b as e  m e tal s ,  c l e an i n g,  j o i n t c l e a r an c e ,
o ve r l a p ,  i n te r n al  p u r ge  ga s  a n d  fow r a te  d u r i n g  b r az i n g  o f

c o u p o n ,  an d  a b s e n c e  o f i n te r n a l  o x i d ati o n  i n  th e  c o m p l e te d
c o u p o n .

5 . 1 . 1 0 . 1 1 . 1 1 . 5    B r az i n g  p r o c e d u r e s  qualifed  b y a te c h n i c al l y
c o m p e te n t g r o u p  o r  ag e n c y s h a l l  b e  p e r m i tte d  u n d e r  th e
fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  b r az i n g  p r o c e d u r e  specifcation  an d  th e  p r o c e d u r e
qualifcation  r e c o r d s  m e e t th e  r e q u i r e m e n ts  o f th i s  c o d e .

( 2 ) T h e  e m p l o ye r  o b tai n s  a c o p y o f b o th  th e  b r a z i n g p r o c e ‐
d u r e  specifcation  a n d  th e  s u p p o r ti n g  qualifcation
r e c o r d s  fr o m  th e  gr o u p  o r  a ge n c y an d  s i g n s  an d  d ate s

th e s e  r e c o r d s ,  th e r e b y a c c e p ti n g r e s p o n s i b i l i ty fo r  th e
qualifcations  th at we r e  p e r fo r m e d  b y th e  g r o u p  o r
ag e n c y.

( 3 ) T h e  e m p l o ye r  qualifes  a t l e a s t o n e  b r a z e r  fo l l o wi n g  e a c h
b r a z i n g p r o c e d u r e  specifcation  u s e d .

Δ 5 . 1 . 1 0 . 1 1 . 1 1 . 6    An  e m p l o ye r  s h al l  b e  p e r m i tte d  to  ac c e p t th e
b r a z e r  qualifcation  r e c o r d s  o f a  p r e vi o u s  e m p l o ye r  u n d e r  th e
fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  b r az e r  h as  b e e n  qualifed  fo l l o wi n g th e  s a m e  o r  an
e q u i val e n t p r o c e d u r e  th at th e  n e w e m p l o ye r  u s e s .

( 2 ) T h e  n e w e m p l o ye r  o b tai n s  a  c o p y o f th e  b r a z e r  p e r fo r m ‐
an c e  qualifcation  te s t r e c o r d s  fr o m  th e  p r e vi o u s
e m p l o ye r  a n d  s i gn s  an d  d ate s  th e s e  r e c o r d s ,  th e r e b y

a c c e p ti n g r e s p o n s i b i l i ty fo r  th e  qualifcations  p e r fo r m e d
b y th e  p r e vi o u s  e m p l o ye r.

5 . 1 . 1 0 . 1 1 . 1 1 . 7    P e r fo r m an c e  qualifcations  o f b r a z e r s  s h a l l
r e m a i n  i n  e ffe c t indefnitely,  u n l e s s  th e  b r a z e r  d o e s  n o t b r a z e

wi th  th e  qualifed  p r o c e d u r e  fo r  a p e r i o d  e x c e e d i n g 6  m o n th s
o r  th e r e  i s  a specifc  r e as o n  to  q u e s ti o n  th e  ab i l i ty o f th e  b r az e r.

5 . 1 . 1 0 . 1 1 . 1 2  B re ac h i n g o r P e n e trati n g M e d i c al  G as  P i p i n g.

5 . 1 . 1 0 . 1 1 . 1 2 . 1    P o s i ti ve  p r e s s u r e  p a ti e n t m e d i c a l  g as  p i p i n g
an d  m e d i c a l  s u p p o r t g as  p i p i n g  s h al l  n o t b e  b r e ac h e d  o r  p e n e ‐

tr ate d  b y a n y m e an s  o r  p r o c e s s  th at wi l l  r e s u l t i n  r e s i d u al

c o p p e r  p a r ti c l e s  o r  o th e r  d e b r i s  r e m ai n i n g  i n  th e  p i p i n g  o r
affe c t th e  o x yge n - c l e an  i n te r i o r  o f th e  p i p i n g .

5 . 1 . 1 0 . 1 1 . 1 2 . 2    T h e  b r e a c h i n g o r  p e n e tr ati n g  p r o c e s s  s h a l l
e n s u r e  th a t a n y d e b r i s  c r e a te d  b y th e  p r o c e s s  r e m ai n s

c o n tai n e d  wi th i n  th e  wo r k ar e a .

5 . 1 . 1 1 *  L ab e l i n g,  Identifcation,  an d  O p e rati n g P re s s u re .
C o l o r  an d  p r e s s u r e  r e q u i r e m e n ts  s h a l l  b e  i n  a c c o r d an c e  wi th
Ta b l e  5 . 1 . 1 1 .

5 . 1 . 1 1 . 1  P i p e  L ab e l i n g.

5 . 1 . 1 1 . 1 . 1    P i p i n g  s h a l l  b e  l a b e l e d  b y s te n c i l i n g  o r  ad h e s i ve
m a r ke r s  th at i d e n ti fy th e  p a ti e n t m e d i c al  g as ,  th e  m e d i c al

s u p p o r t ga s ,  o r  th e  vac u u m  s ys te m  an d  i n c l u d e  th e  fo l l o wi n g :

( 1 ) N a m e  o f th e  ga s  o r  vac u u m  s ys te m  o r  th e  c h e m i c al
s ym b o l  p e r  Ta b l e  5 . 1 . 1 1

( 2 ) Gas  o r  vac u u m  s ys te m  c o l o r  c o d e  p e r  Ta b l e  5 . 1 . 1 1

5 . 1 . 1 1 . 1 . 2    Wh e r e  p o s i ti ve -p r e s s u r e  g as  p i p i n g  s ys te m s  o p e r ate
at p r e s s u r e s  o th e r  th a n  th e  s tan d ar d  g au g e  p r e s s u r e  i n  Tab l e

5 . 1 . 1 1 ,  th e  o p e r a ti n g p r e s s u r e  i n  ad d i ti o n  to  th e  n am e  o f th e
ga s  s h al l  b e  l ab e l e d .

5 . 1 . 1 1 . 1 . 3    Wh e r e  vac u u m  s ys te m s  a r e  u s e d  to  s e r ve  WAGD
s ys te m s  i n  a c c o r d an c e  wi th  5 . 1 . 1 0 . 2 . 3 . 1 ,  p i p i n g i n  th e  i m m e d i ‐
ate  ar e a  o f th e  WAGD  s ys te m  s h al l  b e  l a b e l e d  to  i n d i c ate  b o th

s ys te m s .

5 . 1 . 1 1 . 1 . 4    P i p e  l a b e l s  s h a l l  b e  l o c ate d  as  fo l l o ws :

( 1 ) At i n te r val s  o f n o t m o r e  th an  6 . 1   m  ( 2 0   ft)
( 2 ) At l e as t o n c e  i n  o r  ab o ve  e ve r y r o o m
( 3 ) O n  b o th  s i d e s  o f wal l s  o r  p ar ti ti o n s  p e n e tr a te d  b y th e

p i p i n g
( 4 ) At l e as t o n c e  i n  e ve r y s to r y h e i g h t tr ave r s e d  b y r i s e r s

5 . 1 . 1 1 . 1 . 5    M e d i c al  g as  p i p i n g s h al l  n o t b e  p ai n te d .

5 . 1 . 1 1 . 1 . 6    L a b e l i n g  o f p i p i n g fo r  c o m p r e s s o r  i n ta ke s ,  vac u u m
e x h au s ts ,  a n d  r e l i e f va l ve  ve n t l i n e s  s h al l  m e e t th e  r e q u i r e ‐
m e n ts  o f 5 . 1 . 1 1 . 1 . 1  a n d  s ta te  th e  specifc  fu n c ti o n  to  d i s ti n ‐

gu i s h  th e m  fr o m  th e  p ati e n t s u p p l y p i p i n g.

5 . 1 . 1 1 . 2  S h u to ff Val ve s .

5 . 1 . 1 1 . 2 . 1    S h u to ff val ve s  s h a l l  b e  identifed  wi th  th e  fo l l o wi n g :

( 1 ) N a m e  o r  c h e m i c a l  s ym b o l  fo r  th e  specifc  m e d i c al  g as  o r
va c u u m  s ys te m

( 2 ) Gas  o r  va c u u m  s ys te m  c o l o r  c o d e  i n  a c c o r d an c e  wi th
Tab l e  5 . 1 . 1 1

( 3 ) Ro o m  o r  ar e a s  s e r ve d
( 4 ) C au ti o n  to  n o t c l o s e  o r  o p e n  th e  va l ve  e x c e p t i n  e m e r ‐

g e n c y

5 . 1 . 1 1 . 2 . 2    Wh e r e  p o s i ti ve -p r e s s u r e  g as  p i p i n g  s ys te m s  o p e r ate
a t p r e s s u r e s  o th e r  th an  th e  s ta n d a r d  ga u g e  p r e s s u r e  o f 3 4 5  kP a
to  3 8 0  kP a ( 5 0  p s i  to  5 5  p s i )  o r  a ga u g e  p r e s s u r e  o f 1 1 0 0  kP a to

1 2 7 5  kP a ( 1 6 0  p s i  to  1 8 5  p s i )  fo r  n i tr o ge n  o r  i n s tr u m e n t ai r,
th e  va l ve  identifcation  s h al l  al s o  i n c l u d e  th e  n o n s tan d ar d
o p e r ati n g  p r e s s u r e .

5 . 1 . 1 1 . 2 . 3 *    Wh e r e  vac u u m  s ys te m s  ar e  u s e d  to  s e r ve  WAGD
s ys te m s  i n  ac c o r d a n c e  wi th  5 . 1 . 1 0 . 2 . 3 . 1 ,  val ve s  th at ar e  o n  th e

s o u r c e  s i d e  o f th e  c o n n e c ti o n  to  th e  WAGD  s ys te m  s h al l  b e
l ab e l e d  to  i n d i c ate  b o th  s ys te m s .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 1 . 1 1 . 2 . 4    S o u r c e  va l ve s  s h al l  b e  l ab e l e d  i n  s u b s ta n c e  a s
fo l l o ws :

S O U RC E  VALVE
FO R T H E  ( G AS / VAC U U M  N AM E )  S E RVI N G  ( N AM E  O F

T H E  ARE A/ B U I L D I N G  S E RVE D  B Y T H E  S O U RC E  VALVE ) .

5 . 1 . 1 1 . 2 . 5    M ai n  l i n e  val ve s  s h a l l  b e  l a b e l e d  i n  s u b s ta n c e  a s
fo l l o ws :

M AI N  L I N E  VALVE  FO R T H E  ( G AS / VAC U U M  N AM E )
S E RVI N G  ( N AM E  O F T H E  B U I L D I N G ) .

5 . 1 . 1 1 . 2 . 6    T h e  r i s e r  val ve ( s )  s h al l  b e  l ab e l e d  i n  s u b s tan c e  a s
fo l l o ws :

RI S E R FO R T H E  ( G AS / VAC U U M  N AM E )  S E RVI N G
( N AM E  O F T H E  ARE A/ B U I L D I N G  S E RVE D  B Y T H E

PART I C U L AR RI S E R) .

5 . 1 . 1 1 . 2 . 7    T h e  s e r vi c e  val ve ( s )  s h al l  b e  l ab e l e d  i n  s u b s ta n c e  a s
fo l l o ws :

S E RVI C E  VALVE  FO R T H E  ( G AS / VAC U U M  N AM E )
S E RVI N G  ( N AM E  O F T H E  ARE A/ B U I L D I N G

S E RVE D  B Y T H E  PART I C U L AR VALVE ) .

5 . 1 . 1 1 . 2 . 8 *    Z o n e  va l ve  b o x  as s e m b l i e s  s h a l l  b e  l a b e l e d  wi th  th e
r o o m s ,  a r e as ,  o r  s p a c e s  th at th e y c o n tr o l  as  fo l l o ws :

Z O N E  VALVE S  FO R T H E  ( G AS / VAC U U M  N AM E )
S E RVI N G  ( N AM E  O F RO O M S  O R S PAC E S  S E RVE D

B Y T H E  PART I C U L AR VALVE ) .

L a b e l i n g  s h al l  e i th e r  b e  vi s i b l e  fr o m  o u ts i d e  th e  z o n e  va l ve
b o x  a s s e m b l y th r o u gh  th e  c o ve r  o r  b e  r e p l i c a te d  o n  th e
o u ts i d e ,  b u t n o t affxed  to  th e  r e m o vab l e  c o ve r.

5 . 1 . 1 1 . 3  S tati o n  O u tl e ts  an d  I n l e ts .

5 . 1 . 1 1 . 3 . 1    S tati o n  o u tl e ts  a n d  i n l e ts  s h al l  b e  identifed  as  to
th e  n a m e  o r  c h e m i c al  s ym b o l  fo r  th e  specifc  m e d i c a l  g as  o r

va c u u m  p r o vi d e d  an d  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) N a m e  o f th e  ga s  o r  vac u u m  s ys te m  o r  th e  c h e m i c al
s ym b o l  i n  ac c o r d an c e  wi th  Tab l e  5 . 1 . 1 1

( 2 ) Gas  o r  va c u u m  s ys te m  c o l o r  c o d e  i n  a c c o r d an c e  wi th
Tab l e  5 . 1 . 1 1

5 . 1 . 1 1 . 3 . 1 . 1    I n  s l e e p  l a b s ,  wh e r e  th e  o u tl e t i s  d o wn s tr e am  o f a
fow c o n tr o l  d e vi c e ,  th e  s ta ti o n  o u tl e t identifcation  s h a l l

i n c l u d e  a wa r n i n g  n o t to  u s e  th e  o u tl e t fo r  ve n ti l ati n g  p a ti e n ts .

5 . 1 . 1 1 . 3 . 2    Wh e r e  m e d i c al  ga s  s ys te m s  o p e r a te  a t p r e s s u r e s
o th e r  th an  th e  s tan d ar d  ga u g e  p r e s s u r e  o f 3 4 5  kP a to  3 8 0  kP a
( 5 0  p s i  to  5 5  p s i )  o r  a g au g e  p r e s s u r e  o f 1 1 0 0  kP a to  1 2 7 5  kP a

( 1 6 0  p s i  to  1 8 5  p s i )  fo r  n i tr o g e n ,  th e  s tati o n  o u tl e t identifca‐

Δ Tab l e   5 . 1 . 1 1  S tan d ard  D e s i gn ati o n  C o l o rs  an d  O p e rati n g P re s s u re s  fo r G as  an d  Vac u u m  S ys te m s

G as  S e r vi c e Ab b re vi ate d  N am e
C o l o rs

( B ac k gro un d / Te x t)

S tan d ard  G au ge  P re s s u re

kP a p s i

M e d i c a l  ai r M e d  a i r Ye l l o w/ b l a c k 3 4 5 –3 8 0 5 0 –5 5
C a r b o n  d i o x i d e C O 2 Gr a y/ b l a c k o r

g r a y/ wh i te
3 4 5 –3 8 0 5 0 –5 5

H e l i u m H e B r o wn / wh i te 3 4 5 –3 8 0 5 0 –5 5
N i tr o g e n N 2 B l a c k / wh i te 0 –2 0 7 0 0 –3 0 0
N i tr o u s  o x i d e N 2 O B l u e / wh i te 3 4 5 –3 8 0 5 0 –5 5

O x yg e n O 2 Gr e e n / wh i te  o r
wh i te / g r e e n

3 4 5 –3 8 0 5 0 –5 5

O x yg e n / c ar b o n  d i o x i d e  
m i x tu r e s

O 2 / C O 2n%
(n =  %  o f C O 2 )

Gr e e n / wh i te 3 4 5 –3 8 0 5 0 –5 5

M e d i c a l –s u r g i c a l  va c u u m M e d  va c Wh i te / b l a c k 3 8 0   m m  to  7 6 0   m m  
( 1 5   i n .  to  3 0   i n . )  H g V

Wa s te  an e s th e ti c  g as  
d i s p o s al

WAGD Vi o l e t/ wh i te Va r i e s  wi th  s ys te m  typ e

M e d i c a l –s u r g i c a l  va c u u m /
WAGD  c o m b i n a ti o n

M e d –s u r g /
WAGD

Wh i te / b l a c k  a n d  
vi o l e t/ wh i te

3 8 0   m m  to  7 6 0   m m  
( 1 5   i n .  to  3 0   i n . )  H g V

O th e r  m i x tu r e s Ga s  A% / Ga s  B % C o l o r s  a s  a b o ve N o n e
M aj o r  g a s  fo r  

b a c kg r o u n d / m i n o r  
g a s  fo r  te x t

N o n m e d i c a l  ai r
a n d  d e n tal  a i r

— Ye l l o w an d  wh i te  
d i a g o n a l  s tr i p e / b l a c k

N o n e

N o n m e d i c a l  va c u u m  a n d  
d e n ta l  va c u u m

— Wh i te  a n d  b l a c k  
d i a g o n a l  s tr i p e / b l a c k
b o x e d

N o n e

L ab o r ato r y a i r — Ye l l o w an d  wh i te  
c h e c ke r b o a r d / b l a c k

N o n e

L ab o r ato r y va c u u m — Wh i te  a n d  b l a c k  
c h e c ke r b o a r d / b l a c k 
b o x e d

N o n e

I n s tr u m e n t a i r — Re d / wh i te 0 –2 0 7 0 0 –3 0 0
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

ti o n  s h al l  i n c l u d e  th e  n o n s ta n d ar d  o p e r ati n g  p r e s s u r e  i n  ad d i ‐
ti o n  to  th e  n am e  o f th e  g as .

5 . 1 . 1 1 . 4  Al ar m  P an e l s .

5 . 1 . 1 1 . 4 . 1    L a b e l i n g  o f al ar m  p an e l s  fo r  e ac h  i n d i c a to r  s h a l l
i n d i c ate  th e  c o n d i ti o n  m o n i to r e d  a n d  i ts  ar e a o f s u r ve i l l an c e .

5 . 1 . 1 1 . 4 . 2 *    Ar e a a l a r m  p an e l s  s h a l l  b e  identifed  wi th  th e
fo l l o wi n g :

( 1 ) N a m e  o r  c h e m i c a l  s ym b o l  o f th e  specifc  m e d i c al  g as  o r
vac u u m  s ys te m  b e i n g  m o n i to r e d

( 2 ) G as  o r  vac u u m  s ys te m  c o l o r  c o d e ,  i n  a c c o r d a n c e  wi th
Tab l e  5 . 1 . 1 1 ,  o f th e  specifc  m e d i c a l  ga s  o r  vac u u m  s ys te m

b e i n g m o n i to r e d
( 3 ) Ar e a ( s )  m o n i to r e d  b y th e  al ar m  p a n e l

5 . 1 . 1 1 . 4 . 3    Wh e r e  m e d i c a l  g as  s ys te m s  o p e r a te  a t p r e s s u r e s
o th e r  th an  th e  s tan d ar d  ga u g e  p r e s s u r e  o f 3 4 5  kP a to  3 8 0  kP a

( 5 0  p s i  to  5 5  p s i ) ,  o r  a  g au ge  p r e s s u r e  o f 1 1 0 0  kP a to  1 2 7 5  kP a
( 1 6 0  p s i  to  1 8 5  p s i )  fo r  n i tr o ge n  o r  i n s tr u m e n t ai r,  th e  ar e a
al a r m  p an e l  identifcation  s h al l  i n c l u d e  th e  n o n s tan d a r d  o p e r ‐

a ti n g p r e s s u r e  i n  ad d i ti o n  to  th e  n a m e  o f th e  g as .

5 . 1 . 1 1 . 4 . 4    Wh e r e  vac u u m  s ys te m s  ar e  u s e d  to  s e r ve  WAGD
s ys te m s  p e r  5 . 1 . 1 0 . 2 . 3 . 1 ,  an  a r e a al ar m  p an e l ( s )  m o n i to r i n g th e

ar e a i n  wh i c h  th e  WAG D  s ys te m  i s  u s e d  s h al l  b e  l a b e l e d  to  i n d i ‐
c a te  b o th  s ys te m s .

5 . 1 . 1 1 . 5  S o u rc e  E q u i p m e n t.

5 . 1 . 1 1 . 5 . 1    S o u r c e  e q u i p m e n t s h al l  b e  l ab e l e d  o r  tag g e d  to
i d e n ti fy th e  p ati e n t m e d i c a l  ga s ,  th e  m e d i c al  s u p p o r t g as ,  o r

th e  va c u u m  s ys te m  a n d  i n c l u d e  th e  fo l l o wi n g  i n fo r m a ti o n :

( 1 ) N a m e  o f th e  ga s  o r  vac u u m  s ys te m
( 2 ) G as  o r  vac u u m  s ys te m  c o l o r  c o d e
( 3 ) Ro o m s ,  ar e a s ,  o r  b u i l d i n gs  s e r ve d
( 4 ) E m e r ge n c y c o n tac t i n fo r m a ti o n  fo r  th e  d e p ar tm e n t o r

i n d i vi d u al  r e s p o n s i b l e  fo r  m a i n tai n i n g  th e  e q u i p m e n t

5 . 1 . 1 1 . 5 . 2    Wh e r e  vac u u m  s ys te m s  ar e  u s e d  to  s e r ve  WAGD
s ys te m s  i n  ac c o r d a n c e  wi th  5 . 1 . 1 0 . 2 . 3 . 1 ,  l ab e l i n g fo r  th e  m e d i ‐

c a l –s u r g i c al  vac u u m  s o u r c e  s h al l  i n d i c ate  th at i t s e r ve s  b o th
s ys te m s .

5 . 1 . 1 2 *  P e r fo r m an c e  C ri te ri a an d  Te s ti n g — C ate go r y 1
( G as e s ,  M e d i c al –S u rgi c al  Vac u u m ,  an d  WAG D ) .

5 . 1 . 1 2 . 1  G e n e ral .

5 . 1 . 1 2 . 1 . 1    I n s p e c ti o n  an d  te s ti n g  s h a l l  b e  p e r fo r m e d  o n  a l l
n e w p i p e d  m e d i c al  ga s  an d  va c u u m  s ys te m s ,  a d d i ti o n s ,  r e n o va‐

ti o n s ,  te m p o r ar y i n s ta l l ati o n s ,  o r  r e p ai r e d  s ys te m s  to  e n s u r e ,  b y
a d o c u m e n te d  p r o c e s s  an d  p r o c e d u r e ,  th a t a l l  ap p l i c a b l e  p r o vi ‐
s i o n s  o f th i s  d o c u m e n t h a ve  b e e n  ad h e r e d  to  an d  s ys te m  i n te g‐

r i ty h as  b e e n  a c h i e ve d  o r  m a i n tai n e d .

5 . 1 . 1 2 . 1 . 2    I n s p e c ti o n  a n d  te s ti n g  s h a l l  i n c l u d e  al l  c o m p o n e n ts
o f th e  s ys te m ,  o r  p o r ti o n s  th e r e o f,  i n c l u d i n g ,  b u t n o t l i m i te d

to ,  g as  b u l k s o u r c e ( s ) ;  m an i fo l d s ;  c o m p r e s s e d  ai r  s o u r c e
s ys te m s  ( e . g . ,  c o m p r e s s o r s ,  d r ye r s ,  flters,  r e gu l a to r s ) ;  s o u r c e

a l a r m s  a n d  m o n i to r i n g s a fe g u a r d s ;  m a s te r  a l ar m s ;  p i p e l i n e s ;
i s o l ati o n  val ve s ;  a r e a a l ar m s ;  z o n e  va l ve s ;  a n d  s ta ti o n  i n l e ts
( va c u u m )  a n d  o u tl e ts  ( p r e s s u r e  ga s e s ) .

Δ 5 . 1 . 1 2 . 1 . 3 *    Al l  s ys te m s  th a t ar e  b r e a c h e d  an d  a l l  c o m p o n e n ts
th a t ar e  s u b j e c t to  a d d i ti o n s ,  r e n o va ti o n s ,  o r  r e p l a c e m e n t s h a l l

b e  i n s p e c te d  a n d  te s te d .

5 . 1 . 1 2 . 1 . 4    S ys te m s  s h a l l  b e  d e e m e d  b r e ac h e d  at th e  p o i n t o f
p i p e l i n e  i n tr u s i o n  b y p h ys i c a l  s e p a r ati o n  o r  b y s ys te m  c o m p o ‐

n e n t r e m o va l ,  r e p l a c e m e n t,  o r  a d d i ti o n .

5 . 1 . 1 2 . 1 . 5    B r e ac h e d  p o r ti o n s  o f th e  s ys te m s  s u b j e c t to  i n s p e c ‐
ti o n  an d  te s ti n g  s h al l  b e  confned  to  o n l y th e  specifc  al te r e d
z o n e  a n d  c o m p o n e n ts  i n  th e  i m m e d i a te  z o n e  o r  ar e a  th at i s

l o c a te d  u p s tr e am  fo r  vac u u m  s ys te m s  a n d  d o wn s tr e a m  fo r  p r e s ‐
s u r e  ga s e s  at th e  p o i n t o r  ar e a o f i n tr u s i o n  a n d  a n y o th e r  ar e a s
affe c te d  b y th e  b r e a c h .

5 . 1 . 1 2 . 1 . 6    T h e  i n s p e c ti o n  a n d  te s ti n g r e p o r ts  s h a l l  b e  s u b m i t‐
te d  d i r e c tl y to  th e  p ar ty th a t c o n tr ac te d  fo r  th e  te s ti n g,  wh o

s h a l l  s u b m i t th e  r e p o r t th r o u g h  c h an n e l s  to  th e  r e s p o n s i b l e
fa c i l i ty au th o r i ty a n d  an y o th e r s  th a t ar e  r e q u i r e d .

5 . 1 . 1 2 . 1 . 7    Re p o r ts  s h a l l  c o n ta i n  d e ta i l e d  l i s ti n g s  o f al l  fndings
an d  r e s u l ts .

5 . 1 . 1 2 . 1 . 8    T h e  r e s p o n s i b l e  fa c i l i ty au th o r i ty s h al l  r e vi e w th e s e
i n s p e c ti o n  an d  te s ti n g  r e c o r d s  p r i o r  to  th e  u s e  o f a l l  s ys te m s  to
e n s u r e  th a t a l l  fndings  an d  r e s u l ts  o f th e  i n s p e c ti o n  a n d  te s t‐

i n g h a ve  b e e n  s u c c e s s fu l l y c o m p l e te d .

5 . 1 . 1 2 . 1 . 9    Al l  d o c u m e n tati o n  p e r tai n i n g to  i n s p e c ti o n s  an d
te s ti n g s h al l  b e  m a i n tai n e d  o n -s i te  wi th i n  th e  fac i l i ty.

5 . 1 . 1 2 . 1 . 1 0    B e fo r e  p i p i n g  s ys te m s  ar e  i n i ti a l l y p u t i n to  u s e ,  th e
fac i l i ty au th o r i ty s h al l  b e  r e s p o n s i b l e  fo r  a s c e r tai n i n g  th a t th e

ga s / va c u u m  d e l i ve r e d  at th e  o u tl e t/ i n l e t i s  th a t s h o wn  o n  th e
o u tl e t/ i n l e t l ab e l  an d  th a t th e  p r o p e r  c o n n e c ti n g  fttings  a r e

i n s ta l l e d  fo r  th e  specifc  g as / vac u u m  s e r vi c e .

N 5 . 1 . 1 2 . 1 . 1 1 *    N e w m e d i c al  g as  a n d  vac u u m  p i p e l i n e  d i s tr i b u ‐
ti o n  s ys te m s  s h a l l  n o t b e  c o n n e c te d  to  th e  e x i s ti n g i n -u s e

s ys te m s  u n ti l  th e  i n i ti a l  p r e s s u r e  te s t i s  s u c c e s s fu l l y c o m p l e te d
i n  ac c o r d an c e  wi th  5 . 1 . 1 2 . 2 . 3 .

5 . 1 . 1 2 . 1 . 1 2    Ac c e p tan c e  o f th e  verifer’s  fnal  r e p o r t s h a l l  b e
p e r m i tte d  to  s ati s fy th e  r e q u i r e m e n ts  i n  5 . 1 . 1 2 . 1 . 1 0 .

5 . 1 . 1 2 . 1 . 1 3    T h e  r e m o val  o f c o m p o n e n ts  wi th i n  a  s o u r c e
s ys te m  fo r  r e p ai r  a n d  r e i n s tal l ati o n ,  o r  th e  r e p l ac e m e n t o f

c o m p o n e n ts  l i ke  fo r  l i ke ,  s h al l  b e  tr e a te d  a s  n e w wo r k fo r  th e
p u r p o s e s  o f te s ti n g  wh e n e ve r  s u c h  wo r k i n vo l ve s  c u tti n g  o r
b r a z i n g n e w p i p i n g,  o r  b o th .

5 . 1 . 1 2 . 1 . 1 3 . 1    Wh e r e  n o  p i p i n g  i s  c h an g e d ,  fu n c ti o n a l  te s ti n g
s h a l l  b e  p e r fo r m e d  as  fo l l o ws :

( 1 ) To  ve r i fy th e  fu n c ti o n  o f th e  r e p l ac e d  d e vi c e
( 2 ) To  e n s u r e  n o  o th e r  e q u i p m e n t i n  th e  s ys te m  h a s  b e e n

ad ve r s e l y i m p a c te d

5 . 1 . 1 2 . 1 . 1 3 . 2    Wh e r e  n o  p i p i n g  i s  c h a n ge d ,  i n  a d d i ti o n  to  te s ts
o f ge n e r a l  fu n c ti o n  r e q u i r e d  b y 5 . 1 . 1 2 . 1 . 1 3 . 1 ,  te s ti n g  s h al l  b e

p e r fo r m e d  as  fo l l o ws :

( 1 ) P r e s s u r e  ga s  s o u r c e s  s h a l l  b e  te s te d  fo r  c o m p l i a n c e  wi th
5 . 1 . 1 2 . 4 . 1 4 . 2  a s  a p p l i c ab l e  to  th e  e q u i p m e n t typ e .

( 2 ) M e d i c al  ai r  an d  i n s tr u m e n t a i r  s o u r c e s  s h a l l  b e  te s te d  to
5 . 1 . 1 2 . 4 . 1 4 . 3 .

( 3 ) Vac u u m  a n d  WAGD  s ys te m s  s h al l  b e  te s te d  to
5 . 1 . 1 2 . 4 . 1 4 . 6 .

( 4 ) Al ar m  s ys te m s  s h al l  b e  te s te d  to  5 . 1 . 1 2 . 4 . 5 . 2  an d
5 . 1 . 1 2 . 4 . 5 . 3 .

( 5 ) Al l  affe c te d  c o m p o n e n ts  s h al l  b e  te s te d  as  ap p r o p r i ate  to
th a t specifc  c o m p o n e n t ( e . g. ,  a r e p l ac e d  d e w p o i n t m o n i ‐

to r  wo u l d  b e  te s te d  to  5 . 1 . 3 . 6 . 3 . 1 3 ) .
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5 . 1 . 1 2 . 1 . 1 4    T h e  r ate d  ac c u r a c y o f p r e s s u r e  a n d  vac u u m  i n d i c a ‐
to r s  u s e d  fo r  te s ti n g s h al l  b e  1  p e r c e n t ( fu l l  s c al e )  o r  b e tte r.

5 . 1 . 1 2 . 2  I n s tal l e r- P e r fo r m e d  Te s ts .

5 . 1 . 1 2 . 2 . 1  G e n e ral .

5 . 1 . 1 2 . 2 . 1 . 1    T h e  te s ts  r e q u i r e d  b y 5 . 1 . 1 2 . 2  s h al l  b e  p e r fo r m e d
an d  d o c u m e n te d  b y th e  i n s ta l l e r  p r i o r  to  th e  te s ts  l i s te d  i n
5 . 1 . 1 2 . 4 .

5 . 1 . 1 2 . 2 . 1 . 2    T h e  te s t g as  s h al l  b e  o i l -fr e e ,  d r y n i tr o g e n  N F.

5 . 1 . 1 2 . 2 . 1 . 3    Wh e r e  m a n u fac tu r e d  a s s e m b l i e s  a r e  to  b e
i n s ta l l e d ,  th e  te s ts  r e q u i r e d  b y 5 . 1 . 1 2 . 2  s h a l l  b e  p e r fo r m e d  a s
fo l l o ws :

( 1 ) Afte r  c o m p l e ti o n  o f th e  d i s tr i b u ti o n  p i p i n g ,  b u t b e fo r e
th e  s ta n d i n g  p r e s s u r e  te s t

( 2 ) P r i o r  to  i n s tal l a ti o n  o f m a n u fac tu r e d  a s s e m b l i e s  s u p p l i e d
th r o u g h  fexible  h o s e  o r  fexible  tu b i n g

( 3 ) At a l l  s tati o n  o u tl e ts / i n l e ts  o n  i n s tal l e d  m an u fac tu r e d
as s e m b l i e s  s u p p l i e d  th r o u g h  c o p p e r  tu b i n g

5 . 1 . 1 2 . 2 . 2 *  I n i ti al  P i p i n g B l o wd o wn .    P i p i n g  i n  m e d i c al  ga s
an d  va c u u m  d i s tr i b u ti o n  s ys te m s  s h al l  b e  b l o wn  c l e ar  b y m e a n s
o f o i l -fr e e ,  d r y n i tr o ge n  N F  afte r  i n s tal l ati o n  o f th e  d i s tr i b u ti o n
p i p i n g  b u t b e fo r e  i n s tal l ati o n  o f s tati o n  o u tl e t/ i n l e t r o u g h -i n
as s e m b l i e s  an d  o th e r  s ys te m  c o m p o n e n ts .

5 . 1 . 1 2 . 2 . 3  I n i ti al  P re s s u re  Te s t.

5 . 1 . 1 2 . 2 . 3 . 1    E a c h  s e c ti o n  o f th e  p i p i n g  i n  m e d i c al  ga s  an d
va c u u m  s ys te m s  s h al l  b e  p r e s s u r e  te s te d .

Δ 5 . 1 . 1 2 . 2 . 3 . 2    I n i ti al  p r e s s u r e  te s ts  s h al l  b e  c o n d u c te d  as  fo l l o ws :

( 1 ) Afte r  b l o wd o wn  o f th e  d i s tr i b u ti o n  p i p i n g
( 2 ) Afte r  i n s tal l ati o n  o f s tati o n  o u tl e t/ i n l e t r o u gh - i n  as s e m ‐

b l i e s
( 3 ) * P r i o r  to  th e  i n s tal l ati o n  o f c o m p o n e n ts  o f th e  d i s tr i b u ti o n

p i p i n g  s ys te m  th a t wo u l d  b e  d a m a ge d  b y th e  te s t p r e s s u r e

5 . 1 . 1 2 . 2 . 3 . 3    T h e  s o u r c e  s h u to ff val ve  s h a l l  r e m ai n  c l o s e d
d u r i n g th e  te s ts  specifed  i n  5 . 1 . 1 2 . 2 . 3 .

5 . 1 . 1 2 . 2 . 3 . 4    T h e  te s t p r e s s u r e  fo r  p r e s s u r e  ga s e s  an d  vac u u m
s ys te m s  s h a l l  b e  1 . 5  ti m e s  th e  s ys te m  o p e r ati n g  p r e s s u r e  b u t n o t
l e s s  th an  a  g au ge  p r e s s u r e  o f 1 0 3 5   kP a ( 1 5 0   p s i ) .

5 . 1 . 1 2 . 2 . 3 . 5 *    T h e  te s t p r e s s u r e  s h al l  b e  m ai n tai n e d  u n ti l  e a c h
j o i n t h as  b e e n  e x am i n e d  fo r  l e akag e  b y m e a n s  o f a  l e ak d e te c ‐
ta n t th at i s  s afe  fo r  u s e  wi th  o x yge n  a n d  d o e s  n o t c o n tai n
am m o n i a.

5 . 1 . 1 2 . 2 . 3 . 6    L e a ks ,  i f an y,  s h al l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i t‐
te d ) ,  r e p l ac e d  ( i f r e q u i r e d ) ,  a n d  r e te s te d .

5 . 1 . 1 2 . 2 . 4  I n i ti al  C ro s s - C o n n e c ti o n  Te s t.    I t s h al l  b e  d e te r ‐
m i n e d  th a t n o  c r o s s -c o n n e c ti o n s  e x i s t b e twe e n  th e  var i o u s
m e d i c al  ga s  a n d  va c u u m  p i p i n g s ys te m s .

5 . 1 . 1 2 . 2 . 4 . 1    Al l  p i p i n g  s ys te m s  s h a l l  b e  r e d u c e d  to  atm o s ‐
p h e r i c  p r e s s u r e .

5 . 1 . 1 2 . 2 . 4 . 2    S o u r c e s  o f te s t ga s  s h al l  b e  d i s c o n n e c te d  fr o m  a l l
p i p i n g  s ys te m s ,  e x c e p t fo r  th e  o n e  s ys te m  b e i n g te s te d .

5 . 1 . 1 2 . 2 . 4 . 3    T h e  s ys te m  u n d e r  te s t s h a l l  b e  c h ar g e d  wi th  o i l -
fr e e ,  d r y n i tr o g e n  N F  to  a  ga u g e  p r e s s u r e  o f 3 4 5   kP a  ( 5 0   p s i ) .

5 . 1 . 1 2 . 2 . 4 . 4    Afte r  th e  i n s tal l ati o n  o f th e  i n d i vi d u a l  fac e p l ate s
wi th  ap p r o p r i ate  ad a p te r s  m a tc h i n g o u tl e t/ i n l e t l a b e l s ,  e a c h

i n d i vi d u al  o u tl e t/ i n l e t i n  e ac h  i n s tal l e d  m e d i c a l  g as  an d
vac u u m  p i p i n g  s ys te m  s h al l  b e  c h e c ke d  to  d e te r m i n e  th a t th e

te s t g as  i s  b e i n g  d i s p e n s e d  o n l y fr o m  th e  p i p i n g s ys te m  b e i n g
te s te d .

5 . 1 . 1 2 . 2 . 4 . 5    T h e  c r o s s -c o n n e c ti o n  te s t r e fe r e n c e d  i n  5 . 1 . 1 2 . 2 . 4
s h a l l  b e  r e p e ate d  fo r  e ac h  i n s ta l l e d  m e d i c a l  g as  a n d  vac u u m

p i p i n g  s ys te m .

5 . 1 . 1 2 . 2 . 4 . 6    T h e  p r o p e r  l a b e l i n g  an d  identifcation  o f s ys te m
o u tl e ts / i n l e ts  s h a l l  b e  confrmed  d u r i n g th e s e  te s ts .

5 . 1 . 1 2 . 2 . 5  I n i ti al  P i p i n g P u rge  Te s t.    T h e  o u tl e ts  i n  e ac h  m e d i ‐
c a l  g as  p i p i n g  s ys te m  s h al l  b e  p u r g e d  to  r e m o ve  an y p a r ti c u l a te

m a tte r  fr o m  th e  d i s tr i b u ti o n  p i p i n g .

5 . 1 . 1 2 . 2 . 5 . 1    U s i n g  ap p r o p r i ate  ad ap te r s ,  e ac h  o u tl e t s h a l l  b e
p u r g e d  wi th  an  i n te r m i tte n t h i gh -vo l u m e  fow o f te s t g as  u n ti l
th e  p u r ge  p r o d u c e s  n o  d i s c o l o r ati o n  i n  a c l e a n  wh i te  c l o th .

5 . 1 . 1 2 . 2 . 5 . 2    T h e  p u r g i n g  r e q u i r e d  i n  5 . 1 . 1 2 . 2 . 5 . 1  s h al l  b e  s tar ‐
te d  a t th e  c l o s e s t o u tl e t/ i n l e t to  th e  z o n e  va l ve  an d  c o n ti n u e  to

th e  fu r th e s t o u tl e t/ i n l e t wi th i n  th e  z o n e .

5 . 1 . 1 2 . 2 . 6  S tan d i n g P re s s u re  Te s t fo r P o s i ti ve  P re s s u re  M e d i ‐
c al  G as  P i p i n g.    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti al  p r e s ‐
s u r e  te s ts  u n d e r  5 . 1 . 1 2 . 2 . 3 ,  m e d i c al  g as  d i s tr i b u ti o n  p i p i n g s h al l
b e  s u b j e c t to  a  s tan d i n g  p r e s s u r e  te s t.

5 . 1 . 1 2 . 2 . 6 . 1 *    Te s ts  s h al l  b e  c o n d u c te d  a fte r  th e  fnal  i n s tal l a‐
ti o n  o f s ta ti o n  o u tl e t val ve  b o d i e s ,  fac e p l ate s ,  a n d  a l l  o th e r
d i s tr i b u ti o n  s ys te m  c o m p o n e n ts .

5 . 1 . 1 2 . 2 . 6 . 2    T h e  s o u r c e  val ve  s h al l  b e  c l o s e d  d u r i n g  th i s  te s t.

5 . 1 . 1 2 . 2 . 6 . 3    T h e  p i p i n g s ys te m s  s h al l  b e  s u b j e c te d  to  a 2 4 -h o u r
s tan d i n g  p r e s s u r e  te s t u s i n g  o i l -fr e e ,  d r y n i tr o ge n  N F.

5 . 1 . 1 2 . 2 . 6 . 4    Te s t p r e s s u r e s  s h al l  b e  2 0  p e r c e n t ab o ve  th e
n o r m a l  s ys te m  o p e r a ti n g l i n e  p r e s s u r e .

5 . 1 . 1 2 . 2 . 6 . 5 *    T h e  l e akag e  o ve r  th e  2 4 -h o u r  te s t s h al l  n o t
e x c e e d  0 . 5  p e r c e n t o f th e  s tar ti n g  p r e s s u r e  [ e . g . ,  2  kP a ( 0 . 3  p s i )

s tar ti n g  a t 4 1 5  kP a  ( 6 0  p s i g ) ] ,  e x c e p t th a t attr i b u te d  to  specifc
c h a n ge s  i n  a m b i e n t te m p e r atu r e .

5 . 1 . 1 2 . 2 . 6 . 6    L e a ks ,  i f an y,  s h al l  b e  l o c a te d ,  r e p ai r e d  ( i f p e r m i t‐
te d )  o r  r e p l ac e d  ( i f r e q u i r e d ) ,  a n d  r e te s te d .

5 . 1 . 1 2 . 2 . 6 . 7    T h e  2 4 -h o u r  s ta n d i n g  p r e s s u r e  te s t o f th e  p o s i ti ve -
p r e s s u r e  s ys te m  s h a l l  b e  wi tn e s s e d  b y a n  AS S E  6 0 2 0  i n s p e c to r,
an  AS S E  6 0 3 0  verifer,  o r  th e  a u th o r i ty h a vi n g j u r i s d i c ti o n  o r  i ts

d e s i g n e e .  A fo r m  i n d i c a ti n g th at th i s  te s t h a s  b e e n  p e r fo r m e d
an d  wi tn e s s e d  s h al l  b e  p r o vi d e d  to  th e  verifer  at th e  s ta r t o f
th e  te s ts  r e q u i r e d  i n  5 . 1 . 1 2 . 4 .

5 . 1 . 1 2 . 2 . 7  S tan d i n g Vac u u m  Te s t fo r Vac u um  P i p i n g.    Afte r
s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e  te s ts  u n d e r

5 . 1 . 1 2 . 2 . 3 ,  va c u u m  d i s tr i b u ti o n  p i p i n g  s h al l  b e  s u b j e c te d  to  a
s tan d i n g  va c u u m  te s t.

5 . 1 . 1 2 . 2 . 7 . 1    Te s ts  s h al l  b e  c o n d u c te d  afte r  i n s tal l ati o n  o f a l l
c o m p o n e n ts  o f th e  vac u u m  s ys te m .

5 . 1 . 1 2 . 2 . 7 . 2    T h e  p i p i n g s ys te m s  s h al l  b e  s u b j e c te d  to  a 2 4 -h o u r
s tan d i n g  va c u u m  te s t.

5 . 1 . 1 2 . 2 . 7 . 3    Te s t p r e s s u r e  s h al l  b e  b e twe e n  3 0 0  m m  ( 1 2  i n . )
H g V an d  fu l l  vac u u m .

5 . 1 . 1 2 . 2 . 7 . 4    D u r i n g th e  te s t,  th e  s o u r c e  o f te s t va c u u m  s h a l l  b e
d i s c o n n e c te d  fr o m  th e  p i p i n g  s ys te m .
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5 . 1 . 1 2 . 2 . 7 . 5 *    T h e  l e akag e  o ve r  th e  2 4 -h o u r  te s t s h al l  n o t
e x c e e d  0 . 5  p e r c e n t o f th e  s ta r ti n g p r e s s u r e  [ e . g. ,  0 . 3  m m

( 0 . 1 2 5  i n . )  H g V s tar ti n g  at 6 3 5  m m  ( 2 5  i n . )  H g V]  e x c e p t th at
attr i b u te d  to  specifc  c h an g e s  i n  a m b i e n t te m p e r atu r e .

5 . 1 . 1 2 . 2 . 7 . 6    T h e  2 4 -h o u r  s tan d i n g p r e s s u r e  te s t o f th e  vac u u m
s ys te m  s h a l l  b e  wi tn e s s e d  b y th e  a u th o r i ty h a vi n g j u r i s d i c ti o n  o r

i ts  d e s i g n e e .  A fo r m  i n d i c a ti n g th at th i s  te s t h as  b e e n
p e r fo r m e d  a n d  wi tn e s s e d  s h al l  b e  p r o vi d e d  to  th e  verifer  at
th e  s ta r t o f th e  te s ts  r e q u i r e d  i n  5 . 1 . 1 2 . 4 .

5 . 1 . 1 2 . 2 . 7 . 7    L e a ks ,  i f an y,  s h al l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i t‐
te d )  o r  r e p l ac e d  ( i f r e q u i r e d ) ,  a n d  r e te s te d .

5 . 1 . 1 2 . 3  S ys te m  I n s p e c ti o n .

5 . 1 . 1 2 . 3 . 1  G e n e ral .

5 . 1 . 1 2 . 3 . 1 . 1    S ys te m  i n s p e c ti o n s  s h al l  b e  p e r fo r m e d  p r i o r  to
c o n c e al i n g  p i p i n g  d i s tr i b u ti o n  s ys te m s  i n  wal l s ,  c e i l i n g s ,  c h as e s ,

tr e n c h e s ,  u n d e r g r o u n d ,  o r  o th e r wi s e  h i d d e n  fr o m  vi e w.

5 . 1 . 1 2 . 3 . 1 . 2    T h e  te s t g as  s h al l  b e  n i tr o g e n  N F.

5 . 1 . 1 2 . 3 . 1 . 3    I n s p e c ti o n s  s h al l  b e  c o n d u c te d  b y a p a r ty te c h n i ‐
c a l l y c o m p e te n t a n d  e x p e r i e n c e d  i n  th e  feld  o f m e d i c a l  ga s

an d  va c u u m  p i p e l i n e  i n s p e c ti o n s  a n d  te s ti n g  an d  m e e ti n g  th e
r e q u i r e m e n ts  o f AS S E / I AP M O / AN S I  6 0 2 0 ,  Professional Qualif‐
cations Standard for Medical Gas Systems Inspectors,  o r  AS S E /

I AP M O / AN S I  6 0 3 0 ,  Professional Qualifcations Standard for Medi‐
cal Gas Systems Verifers.

5 . 1 . 1 2 . 3 . 1 . 4    I n s p e c ti o n s  s h a l l  b e  p e r fo r m e d  b y a  p a r ty o th e r
th a n  th e  i n s tal l i n g  c o n tr ac to r.

5 . 1 . 1 2 . 3 . 1 . 5    Wh e r e  s ys te m s  h a ve  n o t b e e n  i n s tal l e d  b y i n -
h o u s e  p e r s o n n e l ,  i n s p e c ti o n s  s h al l  b e  p e r m i tte d  b y p e r s o n n e l

o f th e  o r ga n i z ati o n  wh o  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 1 2 . 3 . 1 . 3 .

5 . 1 . 1 2 . 3 . 2  I n s p e c ti o n s .

5 . 1 . 1 2 . 3 . 2 . 1    T h e  i n i ti a l  p r e s s u r e  te s ts  p e r fo r m e d  b y th e  i n s tal ‐
l i n g  c o n tr ac to r  s h al l  b e  wi tn e s s e d  b y an  AS S E  6 0 2 0  i n s p e c to r,

an  AS S E  6 0 3 0  verifer,  o r  th e  a u th o r i ty h a vi n g j u r i s d i c ti o n  o r  i ts
d e s i g n e e .  A fo r m  i n d i c a ti n g th at th i s  te s t h a s  b e e n  p e r fo r m e d

a n d  wi tn e s s e d  s h a l l  b e  p r o vi d e d  to  th e  verifer  at th e  s tar t o f
th e  te s ts  r e q u i r e d  i n  5 . 1 . 1 2 . 4 .

5 . 1 . 1 2 . 3 . 2 . 2    T h e  p r e s e n c e  a n d  c o r r e c tn e s s  o f l ab e l i n g an d
va l ve  tag g i n g  r e q u i r e d  b y th i s  c o d e  fo r  al l  c o n c e al e d  c o m p o ‐
n e n ts  an d  p i p i n g  d i s tr i b u ti o n  s ys te m s  s h al l  b e  i n s p e c te d .

5 . 1 . 1 2 . 4  S ys te m  Verifcation.

5 . 1 . 1 2 . 4 . 1  G e n e ral .

Δ 5 . 1 . 1 2 . 4 . 1 . 1    Verifcation  te s ts  s h a l l  b e  p e r fo r m e d  o n l y afte r  a l l
te s ts  r e q u i r e d  i n  5 . 1 . 1 2 . 2  h a ve  b e e n  c o m p l e te d .

5 . 1 . 1 2 . 4 . 1 . 2    T h e  te s t ga s  s h al l  b e  o i l -fr e e ,  d r y n i tr o g e n  N F  o r
th e  s ys te m  g as  wh e r e  p e r m i tte d .

5 . 1 . 1 2 . 4 . 1 . 3    Te s ti n g  s h al l  b e  c o n d u c te d  b y a p ar ty te c h n i c al l y
c o m p e te n t a n d  e x p e r i e n c e d  i n  th e  feld  o f m e d i c al  g as  an d

vac u u m  p i p e l i n e  te s ti n g a n d  m e e ti n g th e  r e q u i r e m e n ts  o f
AS S E / I AP M O / AN S I   6 0 3 0 ,  Professional Qualifcations Standard for
Medical Gas Systems Verifers,  e x c e p t as  r e q u i r e d  b y 5 . 1 . 1 2 . 4 . 1 . 4 .

5 . 1 . 1 2 . 4 . 1 . 4    Te s ti n g  o f th e  c r yo ge n i c  fuid  c e n tr al  s u p p l y
s ys te m  s h al l  b e  c o n d u c te d  b y a  p ar ty te c h n i c a l l y c o m p e te n t an d
e x p e r i e n c e d  i n  th e  feld  o f c r yo g e n i c  fuid  s ys te m s  a n d  m e e ti n g
th e  r e q u i r e m e n ts  o f AS S E / I AP M O / AN S I  6 0 3 5 ,  Professional

Qualifcations Standard for Bulk Medical Gas/Cryogenic Fluid
Central Supply Systems Verifers,  i n  ac c o r d an c e  wi th  th e  m a n d ato r y
r e q u i r e m e n ts  i n  C G A M -1 ,  Standard for Medical Gas Supply
Systems at Health Care Facilities.

5 . 1 . 1 2 . 4 . 1 . 5    Te s ti n g  s h al l  b e  p e r fo r m e d  b y a  p ar ty o th e r  th a n
th e  i n s tal l i n g  c o n tr ac to r.

5 . 1 . 1 2 . 4 . 1 . 6    Wh e n  s ys te m s  h a ve  n o t b e e n  i n s tal l e d  b y i n - h o u s e
p e r s o n n e l ,  te s ti n g  s h al l  b e  p e r m i tte d  b y p e r s o n n e l  o f th at

o r g an i z a ti o n  wh o  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 1 2 . 4 . 1 . 3 .

5 . 1 . 1 2 . 4 . 1 . 7    Al l  te s ts  r e q u i r e d  u n d e r  5 . 1 . 1 2 . 4  s h a l l  b e
p e r fo r m e d  a fte r  i n s ta l l ati o n  o f a n y m an u fac tu r e d  a s s e m b l i e s

s u p p l i e d  th r o u g h  tu b i n g  o r  fexible  h o s e .

5 . 1 . 1 2 . 4 . 1 . 8    Wh e r e  th e r e  ar e  m u l ti p l e  p o s s i b l e  c o n n e c ti o n
p o i n ts  fo r  te r m i n al s ,  e ac h  p o s s i b l e  p o s i ti o n  s h a l l  b e  te s te d  i n d e ‐
p e n d e n tl y.

5 . 1 . 1 2 . 4 . 1 . 9    T h e  g as  o f s ys te m  d e s i g n ati o n  s h al l  b e  p e r m i tte d
to  b e  u s e d  fo r  al l  te s ts ,  r e ga r d l e s s  o f th e  s i z e  o f th e  s ys te m ,

wh i c h  i n c l u d e  th e  fo l l o wi n g:

( 1 ) S tan d i n g p r e s s u r e  (see 5. 1 . 1 2. 4. 2)
( 2 ) C r o s s -c o n n e c ti o n  (see 5. 1 . 1 2. 4. 3)
( 3 ) Al ar m s  (see 5. 1 . 1 2. 4. 5)
( 4 ) P i p i n g  p u r g e  (see 5. 1 . 1 2. 4. 6)
( 5 ) P i p i n g  p ar ti c u l ate s  (see 5. 1 . 1 2. 4. 7)

5 . 1 . 1 2 . 4 . 2 *  S tan d i n g P re s s u re  Te s t.    P i p i n g  s ys te m s  s h al l  b e
s u b j e c te d  to  a 1 0 -m i n u te  s ta n d i n g p r e s s u r e  te s t at o p e r a ti n g

l i n e  p r e s s u r e  u s i n g  th e  fo l l o wi n g  p r o c e d u r e :

( 1 ) Afte r  th e  s ys te m  i s  flled  wi th  n i tr o ge n  o r  s o u r c e  ga s ,  th e
s o u r c e  val ve  an d  a l l  z o n e  va l ve s  s h al l  b e  c l o s e d .

( 2 ) T h e  p i p i n g  s ys te m  s h a l l  s h o w n o  d e c r e as e  i n  p r e s s u r e
a fte r  1 0   m i n u te s .

( 3 ) An y l e aks  fo u n d  s h a l l  b e  l o c ate d ,  r e p ai r e d ,  an d  r e te s te d
p e r  5 . 1 . 1 2 . 2 . 6 .

5 . 1 . 1 2 . 4 . 3  C ro s s - C o n n e c ti o n  Te s t.    Afte r  th e  c l o s i n g  o f wal l s
an d  c o m p l e ti o n  o f th e  r e q u i r e m e n ts  o f 5 . 1 . 1 2 . 2 ,  i t s h a l l  b e

d e te r m i n e d  th at n o  c r o s s -c o n n e c ti o n  o f p i p i n g  s ys te m s  e x i s ts  b y
e i th e r  o f th e  m e th o d s  d e ta i l e d  i n  5 . 1 . 1 2 . 4 . 3 . 1  o r  5 . 1 . 1 2 . 4 . 3 . 2 .

5 . 1 . 1 2 . 4 . 3 . 1  I n d i vi d u al  P re s s u ri z ati o n  M e th o d .

( A)    Al l  m e d i c al  g as  an d  vac u u m  p i p i n g s ys te m s  s h al l  b e
r e d u c e d  to  atm o s p h e r i c  p r e s s u r e .

( B )    Al l  s o u r c e s  o f te s t ga s  fr o m  al l  o f th e  m e d i c al  g as  an d
va c u u m  s ys te m s ,  wi th  th e  e x c e p ti o n  o f th e  o n e  s ys te m  to  b e
c h e c ke d ,  s h al l  b e  d i s c o n n e c te d .

( C )    T h e  s ys te m  b e i n g  c h e c ke d  s h al l  b e  p r e s s u r i z e d  to  a  ga u g e
p r e s s u r e  o f 3 4 5   kP a ( 5 0   p s i ) .

( D )    Wi th  ad a p te r s  m a tc h i n g o u tl e t l a b e l s ,  e ac h  i n d i vi d u al
s tati o n  o u tl e t/ i n l e t o f a l l  m e d i c al  ga s  an d  vac u u m  s ys te m s

i n s ta l l e d  s h a l l  b e  c h e c ke d  to  d e te r m i n e  th at te s t g as  i s  b e i n g
d i s p e n s e d  o n l y fr o m  th e  o u tl e ts / i n l e ts  o f th e  p i p i n g  s ys te m
b e i n g te s te d .

( E )    T h e  s o u r c e  o f te s t ga s  s h al l  b e  d i s c o n n e c te d ,  an d  th e
s ys te m  te s te d  r e d u c e d  to  a tm o s p h e r i c  p r e s s u r e .

( F)    P r o c e e d  to  te s t e ac h  a d d i ti o n al  p i p i n g s ys te m  u n ti l  a l l
m e d i c al  ga s  a n d  vac u u m  p i p i n g  s ys te m s  ar e  fr e e  o f c r o s s -

c o n n e c ti o n s .
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5 . 1 . 1 2 . 4 . 3 . 2  P re s s u re  D i ffe re n ti al  M e th o d .

( A)    T h e  p r e s s u r e  i n  a l l  m e d i c al  g as  s ys te m s  s h al l  b e  r e d u c e d  to
atm o s p h e r i c .

( B )    T h e  te s t g as  p r e s s u r e  i n  a l l  m e d i c al  g as  p i p i n g s ys te m s
s h a l l  b e  i n c r e as e d  to  th e  val u e s  i n d i c ate d  i n  Tab l e
5 . 1 . 1 2 . 4 . 3 . 2 ( B ) ,  s i m u l tan e o u s l y m ai n ta i n i n g th e s e  n o m i n al
p r e s s u r e s  th r o u g h o u t th e  te s t.

( C )    S ys te m s  wi th  n o n s tan d a r d  o p e r a ti n g p r e s s u r e s  s h al l  b e
te s te d  a t a g au ge  p r e s s u r e  o f a t l e as t 7 0  kP a ( 1 0  p s i )  h i gh e r  o r
l o we r  th a n  an y o th e r  s ys te m  b e i n g  te s te d .

( D )    An y vac u u m  s ys te m s  s h al l  b e  i n  o p e r a ti o n  s o  th at th e s e
va c u u m  s ys te m s  ar e  te s te d  at th e  s am e  ti m e  th e  m e d i c a l  ga s
s ys te m s  ar e  te s te d .

( E )    F o l l o wi n g  th e  ad j u s tm e n t o f p r e s s u r e s  i n  a c c o r d a n c e  wi th
5 . 1 . 1 2 . 4 . 3 . 2 ( B )  a n d  5 . 1 . 1 2 . 4 . 3 . 2 ( C ) ,  e ac h  s tati o n  o u tl e t fo r  e a c h
m e d i c al  ga s  s ys te m  s h a l l  b e  te s te d  u s i n g  th e  gas-specifc  c o n n e c ‐
ti o n  fo r  e ac h  s ys te m  wi th  te s t ga u g e  atta c h e d  to  ve r i fy th at th e
c o r r e c t te s t p r e s s u r e / vac u u m  i s  p r e s e n t at e a c h  o u tl e t/ i n l e t o f
e ac h  s ys te m  as  l i s te d  i n  Ta b l e  5 . 1 . 1 2 . 4 . 3 . 2 ( B ) .

( F)    E ac h  te s t ga u g e  u s e d  i n  p e r fo r m i n g  th i s  te s t s h a l l  b e  c al i ‐
b r a te d  wi th  th e  p r e s s u r e  i n d i c a to r  u s e d  fo r  th e  l i n e  p r e s s u r e
re g u l ato r  u s e d  to  p r o vi d e  th e  s o u r c e  p r e s s u r e .

( G )    E a c h  s tati o n  o u tl e t s h al l  b e  identifed  b y l ab e l  ( a n d  c o l o r
m a r ki n g,  i f u s e d ) ,  an d  th e  p r e s s u r e  i n d i c a te d  o n  th e  te s t g au ge
s h a l l  b e  th at l i s te d  i n  Tab l e  5 . 1 . 1 2 . 4 . 3 . 2 ( B )  fo r  th e  s ys te m  b e i n g
te s te d .

5 . 1 . 1 2 . 4 . 4  Val ve  Te s t.    Va l ve s  i n s tal l e d  i n  e ac h  m e d i c al  g as  an d
va c u u m  p i p i n g s ys te m  s h al l  b e  te s te d  to  ve r i fy p r o p e r  o p e r a ti o n
an d  r o o m s  o r  ar e as  o f c o n tr o l .

5 . 1 . 1 2 . 4 . 4 . 1    Re c o r d s  s h al l  b e  m a d e  l i s ti n g th e  r o o m s  o r  ar e a s
c o n tr o l l e d  b y e ac h  va l ve  fo r  e ac h  ga s .

5 . 1 . 1 2 . 4 . 4 . 2    T h e  i n fo r m ati o n  s h al l  b e  u ti l i z e d  to  a s s i s t an d
ve r i fy th e  p r o p e r  l ab e l i n g o f th e  va l ve s .

5 . 1 . 1 2 . 4 . 5  Al ar m  Te s t.

5 . 1 . 1 2 . 4 . 5 . 1  G e n e ral .

( A)    Al l  war n i n g s ys te m s  fo r  e a c h  m e d i c a l  ga s  an d  vac u u m
s ys te m ( s )  s h al l  b e  te s te d  to  e n s u r e  th at al l  c o m p o n e n ts  fu n c ‐
ti o n  p r o p e r l y p r i o r  to  p l ac i n g  th e  s ys te m  i n  s e r vi c e .

Tab l e   5 . 1 . 1 2 . 4 . 3 . 2 ( B )  Al te r n ate  Te s t P re s s ure s

M e d i c al  G as
P re s s u re

( G au ge )
Vac u um

( H gV)

G as  m i x tu r e s 1 4 0   kP a  ( 2 0   p s i ) —
N i tr o g e n /

i n s tr u m e n t a i r
2 1 0   kP a  ( 3 0   p s i ) —

N i tr o u s  o x i d e 2 7 5   kP a  ( 4 0   p s i ) —
O x yge n 3 4 5   kP a  ( 5 0   p s i ) —
M e d i c a l  a i r 4 1 5   kP a  ( 6 0   p s i ) —
S ys te m s  a t 

n o n s ta n d a r d  
p re s s u r e s

7 0   kP a ( 1 0   p s i )  
g r e a te r  o r  l e s s  

th a n  an y o th e r  
s ys te m

—

Vac u u m — 5 1 0   m m  ( 2 0   i n . )  H g V
WAGD — 3 8 0   m m  ( 1 5   i n . )  H g V 

( i f s o  d e s i g n e d )

( B )    P e r m a n e n t r e c o r d s  o f th e s e  te s ts  s h al l  b e  m ai n ta i n e d .

( C )    War n i n g  s ys te m s  th at a r e  p ar t o f a n  a d d i ti o n  to  an  e x i s ti n g
p i p i n g  s ys te m  s h al l  b e  te s te d  p r i o r  to  th e  c o n n e c ti o n  o f th e  n e w
p i p i n g  to  th e  e x i s ti n g  s ys te m .

( D )    Te s ts  o f war n i n g s ys te m s  fo r  n e w i n s tal l ati o n s  ( i n i ti a l  te s ts )
s h a l l  b e  p e r fo r m e d  a fte r  th e  c r o s s -c o n n e c ti o n  te s ti n g  (see
5. 1 . 1 2. 4. 3),  b u t b e fo r e  p u r gi n g th e  p i p i n g (see 5. 1 . 1 2. 4. 6) an d
p e r fo r m i n g  th e  r e m a i n i n g  verifcation  te s ts .  (See 5. 1 . 1 2. 4. 7
through 5. 1 . 1 2. 4. 1 4. )

( E )    I n i ti a l  te s ts  o f war n i n g s ys te m s  th a t c a n  b e  i n c l u d e d  i n  a n
ad d i ti o n  o r  e x te n s i o n  to  a n  e x i s ti n g  p i p i n g  s ys te m  s h al l  b e
c o m p l e te d  b e fo r e  c o n n e c ti o n  o f th e  ad d i ti o n  to  th e  e x i s ti n g
s ys te m .

( F)    Te s t g as e s  fo r  th e  i n i ti a l  te s ts  s h al l  b e  o i l -fr e e ,  d r y n i tr o ge n
N F,  th e  g as  o f s ys te m  d e s i g n ati o n ,  o r  o p e r a ti n g vac u u m .

( G )    Wh e r e  c o m p u te r  s ys te m s  a r e  u s e d  as  s u b s ti tu te s  fo r  a
r e q u i r e d  al ar m  p an e l  as  p e r m i tte d  u n d e r  5 . 1 . 9 . 2 . 2 ,  th e
c o m p u te r  s ys te m  s h al l  b e  i n c l u d e d  i n  th e  al ar m  te s ts  as  m o d i ‐
fed  i n  5 . 1 . 9 . 3 .

5 . 1 . 1 2 . 4 . 5 . 2  M as te r Al ar m s .

( A)    T h e  m a s te r  al a r m  s ys te m  te s ts  s h al l  b e  p e r fo r m e d  fo r  e a c h
o f th e  m e d i c a l  g as  an d  vac u u m  p i p i n g  s ys te m s .

( B )    P e r m a n e n t r e c o r d s  o f th e s e  te s ts  s h al l  b e  m ai n ta i n e d  wi th
th o s e  r e q u i r e d  u n d e r  5 . 1 . 1 2 . 1 . 7 .

( C )    T h e  au d i b l e  an d  n o n c an c e l ab l e  vi s u a l  s i g n al s  o f 5 . 1 . 9 . 1
s h a l l  i n d i c a te  i f th e  p r e s s u r e  i n  th e  m ai n  l i n e  i n c r e as e s  o r
d e c r e as e s  2 0   p e r c e n t fr o m  th e  n o r m a l  o p e r ati n g  p r e s s u r e .

( D )    T h e  o p e r a ti o n  o f a l l  m as te r  al a r m  s i gn a l s  r e fe r e n c e d  i n
5 . 1 . 9 . 2 . 4  s h a l l  b e  verifed.

5 . 1 . 1 2 . 4 . 5 . 3  Are a Al ar m s .    T h e  war n i n g s i gn a l s  fo r  al l  m e d i c al
ga s  p i p i n g  s ys te m s  s h a l l  b e  te s te d  to  ve r i fy a n  al ar m  c o n d i ti o n  i f
th e  p r e s s u r e  i n  th e  p i p i n g  s ys te m  i n c r e as e s  o r  d e c r e as e s
2 0  p e r c e n t fr o m  th e  n o r m al  o p e r ati n g  p r e s s u r e  fo r  p o s i ti ve -
p r e s s u r e  ga s e s ,  o r  wh e n  th e  va c u u m  s ys te m ( s )  d r o p s  b e l o w a
ga u g e  p r e s s u r e  o f 3 0 0  m m  ( 1 2  i n . )  H gV.

5 . 1 . 1 2 . 4 . 6  P i p i n g P u rge  Te s t.    I n  o r d e r  to  r e m o ve  an y tr ac e s  o f
p ar ti c u l ate  m atte r  d e p o s i te d  i n  th e  p i p e l i n e s  as  a r e s u l t o f
c o n s tr u c ti o n ,  a  h e avy,  i n te r m i tte n t p u r g i n g  o f th e  p i p e l i n e  s h a l l
b e  d o n e .

5 . 1 . 1 2 . 4 . 6 . 1    T h e  ap p r o p r i ate  a d a p te r  s h al l  b e  o b ta i n e d  fr o m
th e  fa c i l i ty o r  m an u fa c tu r e r,  an d  h i gh  p u r ge  r a te s  o f at l e as t
2 2 5   N l / m i n  ( 8  S C F M )  s h al l  b e  p u t o n  e a c h  o u tl e t.

5 . 1 . 1 2 . 4 . 6 . 2    Afte r  th e  p u r g e  i s  s tar te d ,  i t s h al l  b e  r a p i d l y i n te r ‐
r u p te d  s e ve r al  ti m e s  u n ti l  th e  p u r g e  p r o d u c e s  n o  d i s c o l o r a ti o n
i n  a wh i te  c l o th  l o o s e l y h e l d  o ve r  th e  ad ap te r  d u r i n g  th e  p u r ge .

5 . 1 . 1 2 . 4 . 6 . 3    I n  o r d e r  to  a vo i d  p o s s i b l e  d a m a ge  to  th e  o u tl e t
an d  i ts  c o m p o n e n ts ,  th i s  te s t s h al l  n o t b e  c o n d u c te d  u s i n g  a n y
i m p l e m e n t o th e r  th an  th e  p r o p e r  ad a p te r.

5 . 1 . 1 2 . 4 . 6 . 4 *    N o  p r o n o u n c e d  o r  o b j e c ti o n ab l e  o d o r  s h al l  b e
d i s c e r n i b l e  fr o m  a n y p o s i ti ve  p r e s s u r e  o u tl e t.

5 . 1 . 1 2 . 4 . 7  P i p i n g P ar ti c u l ate  Te s t.    F o r  e ac h  p o s i ti ve -p r e s s u r e
ga s  s ys te m ,  th e  c l e an l i n e s s  o f th e  p i p i n g s ys te m  s h a l l  b e  ve r i ‐
fed.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

5 . 1 . 1 2 . 4 . 7 . 1    A m i n i m u m  o f 1 0 0 0  L  ( 3 5  ft3 )  o f g as  s h al l  b e
fltered  th r o u gh  a c l e an ,  wh i te  0 . 4 5  m i c r o n  flter  at a m i n i m u m
fow r ate  o f 1 0 0   N l / m i n  ( 3 . 5  S C F M ) .

5 . 1 . 1 2 . 4 . 7 . 2    Twenty-fve  p e r c e n t o f th e  z o n e s  s h a l l  b e  te s te d  a t
th e  o u tl e t m o s t r e m o te  fr o m  th e  s o u r c e .

5 . 1 . 1 2 . 4 . 7 . 3    T h e  flter  s h a l l  a c c r u e  n o  m o r e  th a n  0 . 0 0 1  g
( 1   m g )  o f m atte r  fr o m  an y o u tl e t te s te d .

5 . 1 . 1 2 . 4 . 7 . 4    I f a n y o u tl e t fai l s  th i s  te s t,  th e  m o s t r e m o te  o u tl e t
i n  e ve r y z o n e  s h a l l  b e  te s te d .

5 . 1 . 1 2 . 4 . 7 . 5    T h e  te s t s h al l  b e  p e r fo r m e d  wi th  th e  u s e  o f o i l -
fr e e ,  d r y n i tr o g e n  N F.

5 . 1 . 1 2 . 4 . 8 *  Verifer P i p i n g P uri ty Te s t.    F o r  e a c h  m e d i c al  ga s
s ys te m ,  th e  p u r i ty o f th e  p i p i n g  s ys te m  s h al l  b e  verifed  i n
ac c o r d an c e  wi th  5 . 1 . 1 2 . 4 . 8 .

5 . 1 . 1 2 . 4 . 8 . 1    T h e s e  te s ts  s h a l l  b e  p e r fo r m e d  wi th  o i l -fr e e ,  d r y
n i tr o g e n  N F  o r  th e  s ys te m  g as .

5 . 1 . 1 2 . 4 . 8 . 2    T h e  o u tl e t m o s t r e m o te  fr o m  th e  s o u r c e  s h a l l  b e
te s te d  fo r  to ta l  n o n m e th a n e  h yd r o c a r b o n s  a n d  h al o ge n a te d

h yd r o c ar b o n s  an d  c o m p ar e d  to  th e  s o u r c e  ga s .

5 . 1 . 1 2 . 4 . 8 . 3    I f th e  s ys te m  g as  i s  u s e d  a s  th e  s o u r c e  ga s ,  i t s h a l l
b e  te s te d  a t th e  s o u r c e  e q u i p m e n t.

5 . 1 . 1 2 . 4 . 8 . 4    T h e  d i ffe r e n c e  b e twe e n  th e  two  te s ts  s h al l  i n  n o
c a s e  e x c e e d  5  p p m  o f to tal  n o n -m e th an e  h yd ro c ar b o n s .

5 . 1 . 1 2 . 4 . 8 . 5    T h e  d i ffe r e n c e  b e twe e n  th e  two  te s ts  s h al l  i n  n o
c a s e  e x c e e d  5  p p m  h al o g e n ate d  h yd r o c ar b o n s .

5 . 1 . 1 2 . 4 . 8 . 6    T h e  m o i s tu r e  c o n c e n tr ati o n  o f th e  o u tl e t te s t
s h a l l  n o t e x c e e d  5 0 0  p p m  o r  an  e q u i val e n t p re s s u r e  d e w p o i n t

o f -1 2 ° C  ( 1 0 ° F )  at a g au g e  p r e s s u r e  o f 3 4 5   kP a ( 5 0   p s i ) .

5 . 1 . 1 2 . 4 . 9  Fi n al  T i e - I n  Te s t.

5 . 1 . 1 2 . 4 . 9 . 1    P r i o r  to  th e  c o n n e c ti o n  o f an y wo r k o r  an y e x te n ‐
s i o n  o r  a d d i ti o n  to  a n  e x i s ti n g  p i p i n g s ys te m ,  th e  te s ts  i n
5 . 1 . 1 2 . 4 . 1  th r o u gh  5 . 1 . 1 2 . 4 . 8  s h al l  b e  s u c c e s s fu l l y p e r fo r m e d  o n
th e  n e w wo r k.

5 . 1 . 1 2 . 4 . 9 . 2    E a c h  j o i n t i n  th e  fnal  c o n n e c ti o n  b e twe e n  th e
n e w wo r k a n d  th e  e x i s ti n g  s ys te m  s h al l  b e  l e ak-te s te d  wi th  th e

g as  o f s ys te m  d e s i g n ati o n  at th e  n o r m al  o p e rati n g  p r e s s u r e  b y
m e a n s  o f a l e ak d e te c ta n t th a t i s  s afe  fo r  u s e  wi th  o x yge n  an d
d o e s  n o t c o n tai n  a m m o n i a.

5 . 1 . 1 2 . 4 . 9 . 3    Vac u u m  j o i n ts  s h a l l  b e  te s te d  u s i n g an  u l tr a s o n i c
l e ak d e te c to r  o r  o th e r  m e an s  th a t wi l l  al l o w d e te c ti o n  o f l e aks

i n  an  ac ti ve  vac u u m  s ys te m .

5 . 1 . 1 2 . 4 . 9 . 4    F o r  p r e s s u r e  ga s e s ,  i m m e d i ate l y a fte r  th e  fnal
b r a z e d  c o n n e c ti o n  i s  m ad e  an d  l e ak-te s te d ,  a n  o u tl e t i n  th e

n e w p i p i n g  a n d  an  o u tl e t i n  th e  e x i s ti n g  p i p i n g th at ar e  i m m e ‐
d i a te l y d o wn s tr e am  fr o m  th e  p o i n t o r  ar e a  o f i n tr u s i o n  s h al l  b e

p u r g e d  i n  ac c o r d a n c e  wi th  th e  ap p l i c a b l e  r e q u i r e m e n ts  o f
5 . 1 . 1 2 . 4 . 6 .

5 . 1 . 1 2 . 4 . 9 . 5    B e fo r e  th e  n e w wo r k i s  u s e d  fo r  p ati e n t c a r e ,  p o s i ‐
ti ve -p r e s s u r e  ga s e s  s h al l  b e  te s te d  fo r  o p e r ati o n al  p r e s s u r e  an d
ga s  c o n c e n tr a ti o n  i n  a c c o r d an c e  wi th  5 . 1 . 1 2 . 4 . 1 0  an d

5 . 1 . 1 2 . 4 . 1 1 .

5 . 1 . 1 2 . 4 . 9 . 6    P e r m an e n t r e c o r d s  o f th e s e  te s ts  s h a l l  b e  m ai n ‐
tai n e d  i n  a c c o r d a n c e  wi th  5 . 1 . 1 4 . 7 .

5 . 1 . 1 2 . 4 . 1 0  O p e rati o n al  Fl o w P re s s u re  D ro p  Te s t.    O p e r a‐
ti o n a l  fow p r e s s u r e  d r o p  te s ts  s h al l  b e  p e r fo r m e d  at e a c h

s tati o n  o u tl e t/ i n l e t o r  te r m i n al  wh e r e  th e  u s e r  m ake s  c o n n e c ‐
ti o n s  an d  d i s c o n n e c ti o n s .

5 . 1 . 1 2 . 4 . 1 0 . 1    Te s ts  s h a l l  b e  p e r fo r m e d  wi th  th e  g as  o f s ys te m
d e s i g n ati o n  o r  th e  o p e r ati n g  va c u u m .

5 . 1 . 1 2 . 4 . 1 0 . 2    Al l  g as  o u tl e ts  wi th  a  g au g e  p r e s s u r e  o f 3 4 5  kP a
( 5 0  p s i ) ,  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  o x yg e n ,  n i tr o u s  o x i d e ,

m e d i c al  a i r,  a n d  c a r b o n  d i o x i d e ,  s h al l  d e l i ve r  1 0 0  S L P M
( 3 . 5  S C F M )  wi th  a  p r e s s u r e  d r o p  o f n o t m o r e  th a n  3 5  kP a
( 5  p s i )  an d  s tati c  p r e s s u r e  o f 3 4 5  kP a to  3 8 0  kP a ( 5 0  p s i  to

5 5   p s i ) .

5 . 1 . 1 2 . 4 . 1 0 . 3    M e d i c a l  s u p p o r t ga s  o u tl e ts  s h al l  d e l i ve r  1 4 0
S L P M  ( 5 . 0  S C F M )  wi th  a  p r e s s u r e  d r o p  o f n o t m o r e  th an

3 5  kP a ( 5  p s i )  g au g e  an d  s ta ti c  p r e s s u r e  o f 1 1 0 0  kP a to
1 2 7 5   kP a ( 1 6 0   p s i  to  1 8 5   p s i )  ga u g e .

5 . 1 . 1 2 . 4 . 1 0 . 4    M e d i c a l –s u r g i c a l  vac u u m  i n l e ts  s h a l l  d r aw
8 5  N l / m i n  ( 3  S C F M )  wi th o u t r e d u c i n g  th e  vac u u m  p r e s s u r e

b e l o w 3 0 0   m m  ( 1 2   i n . )  ga u g e  H g V at an y a d j ac e n t s tati o n  i n l e t.

5 . 1 . 1 2 . 4 . 1 0 . 5    O x yg e n  a n d  m e d i c a l  ai r  o u tl e ts  s e r vi n g C a te ‐
g o r y 1  s p ac e s  s h a l l  al l o w a tr an s i e n t fow r ate  o f 1 7 0  S L P M

( 6  S C F M )  fo r  3  s e c o n d s  a n d  a  p r e s s u r e  d r o p  o f n o t m o r e  th a n
7 0   kP a ( 1 0   p s i )  ga u g e .

5 . 1 . 1 2 . 4 . 1 0 . 6 *    Wh e r e  o u tl e ts  ar e  b e i n g  fe d  wi th  n o n - s tan d ar d
l i n e  p r e s s u r e ,  vo l u m e ,  o r  ga s  c o n te n t,  fo r  c l i n i c al  r e as o n s ,  th e y

s h a l l  b e  l a b e l e d  i n  a c c o r d a n c e  wi th  5 . 1 . 1 1 .

5 . 1 . 1 2 . 4 . 1 1  M e d i c al  G as  C o n c e n trati o n  Te s t.    Afte r  p u r g i n g
e a c h  s ys te m  wi th  th e  g as  o f s ys te m  d e s i gn a ti o n ,  th e  fo l l o wi n g

s h a l l  b e  p e r fo r m e d :

( 1 ) E a c h  p r e s s u r e  g as  s o u r c e  an d  o u tl e t s h al l  b e  an al yz e d  fo r
c o n c e n tr a ti o n  o f ga s ,  b y vo l u m e .

( 2 ) An a l ys i s  s h al l  b e  c o n d u c te d  wi th  i n s tr u m e n ts  d e s i gn e d  to
m e a s u r e  th e  specifc  g as  d i s p e n s e d .

( 3 ) * Al l o wab l e  c o n c e n tr ati o n s  s h al l  b e  as  i n d i c a te d  i n  Tab l e
5 . 1 . 1 2 . 4 . 1 1 .

5 . 1 . 1 2 . 4 . 1 2  M e d i c al  Ai r P u ri ty Te s t fo r C o m p re s s o r S o u rc e s .

5 . 1 . 1 2 . 4 . 1 2 . 1    T h e  m e d i c al  a i r  s o u r c e  s h a l l  b e  an a l yz e d  fo r
c o n c e n tr ati o n  o f c o n tam i n a n ts  b y vo l u m e  p r i o r  to  th e  s o u r c e

val ve  b e i n g  o p e n e d .

5 . 1 . 1 2 . 4 . 1 2 . 2    A s a m p l e ( s )  s h al l  b e  ta ke n  fo r  th e  a i r  s ys te m  te s t
a t th e  s ys te m  s am p l e  p o r t.

5 . 1 . 1 2 . 4 . 1 2 . 3    T h e  te s t r e s u l ts  s h a l l  n o t e x c e e d  th e  p ar am e te r s
i n  Ta b l e  5 . 1 . 1 2 . 4 . 1 2 . 3 .

Tab l e   5 . 1 . 1 2 . 4 . 1 1  G as  C o n c e n trati o n s

M e d i c al  G as C o n c e n trati o n

O x yg e n  U S P ≥ 9 9 %  o x yg e n
O x yg e n  9 3  U S P ≥ 9 0 %  o x yge n  ≤ 9 6 %
N i tr o u s  o x i d e  U S P ≥ 9 9 %  n i tr o u s  o x i d e
N i tr o g e n  N F ≤ 1 %  o x yg e n  o r  ≥ 9 9 %  n i tr o g e n
M e d i c al  a i r  U S P 1 9 . 5 % –2 3 . 5 %  o x yge n
O th e r  ga s e s N am e d  g as e s  b y ± 1 % ,  o r  p e r  

specifcation
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 1 . 1 2 . 4 . 1 3  L ab e l i n g.    T h e  p r e s e n c e  a n d  c o r r e c tn e s s  o f l ab e l ‐
i n g  r e q u i r e d  b y th i s  c o d e  fo r  al l  c o m p o n e n ts  ( e . g. ,  s ta ti o n
o u tl e ts / i n l e ts ,  s h u to ff val ve s ,  a n d  al a r m  p a n e l s )  s h a l l  b e  ve r i ‐
fed.

5 . 1 . 1 2 . 4 . 1 4  S o u rc e  E q ui p m e n t Verifcation.

5 . 1 . 1 2 . 4 . 1 4 . 1  G e n e ral .    S o u r c e  e q u i p m e n t verifcation  s h al l  b e
p e r fo r m e d  fo l l o wi n g  th e  i n s tal l ati o n  o f th e  i n te r c o n n e c ti n g
p i p e l i n e s ,  ac c e s s o r i e s ,  a n d  s o u r c e  e q u i p m e n t.

5 . 1 . 1 2 . 4 . 1 4 . 2  G as  S u p p l y S o u rc e s .

( A)    T h e  s ys te m  a p p a r atu s  s h a l l  b e  te s te d  fo r  p r o p e r  fu n c ti o n ,
i n c l u d i n g  th e  c h an g e o ve r  fr o m  p r i m ar y to  s e c o n d ar y s u p p l y
( wi th  i ts  c h an g e o ve r  s i gn a l )  an d  th e  o p e r ati o n  o f th e  r e s e r ve
( wi th  i ts  r e s e r ve -i n -u s e  s i g n al ) ,  b e fo r e  th e  s ys te m  i s  p u t i n to
s e r vi c e .

( B )    I f th e  s ys te m  h a s  a n  a c tu a ti n g s wi tc h  a n d  s i g n al  to  m o n i to r
th e  c o n te n ts  o f th e  r e s e r ve ,  i ts  fu n c ti o n  s h al l  b e  te s te d  b e fo r e
th e  s ys te m  i s  p u t i n to  s e r vi c e .

( C )    I f th e  s ys te m  h as  an  ac tu a ti n g s wi tc h  an d  s i gn a l  to  m o n i to r
th e  p r e s s u r e  o f th e  r e s e r ve  u n i t,  i ts  fu n c ti o n  s h a l l  b e  te s te d
b e fo r e  th e  s ys te m  i s  p u t i n to  s e r vi c e .

( D )    Te s ti n g  o f th e  b u l k s u p p l y s i g n al  a n d  th e  m as te r  s i g n al
p an e l  i n s tal l ati o n s  s h a l l  b e  ar r a n ge d  wi th  th e  o wn e r  o r  th e
o r g an i z a ti o n  r e s p o n s i b l e  fo r  th e  o p e r ati o n  an d  m a i n te n an c e  o f
th e  s u p p l y s ys te m  fo r  th e  te s ti n g  o f th e  b u l k s u p p l y s i gn a l s  to
e n s u r e  p r o p e r  identifcation  an d  ac ti vati o n  o f th e  m a s te r  s i g n al
p an e l s  s o  th at th e  fac i l i ty c a n  m o n i to r  th e  s ta tu s  o f th at s u p p l y
s ys te m .

( E )    T h e  te s ts  r e q u i r e d  i n  5 . 1 . 1 2 . 4 . 1 4 . 2 ( D )  s h a l l  al s o  b e
c o n d u c te d  wh e n  th e  s to r a ge  u n i ts  ar e  c h an g e d  o r  r e p l ac e d .

5 . 1 . 1 2 . 4 . 1 4 . 3  M e d i c al  Ai r C o m p re s s o r S ys te m s .

( A)    Te s ts  o f th e  m e d i c al  a i r  c o m p r e s s o r  s ys te m  s h a l l  i n c l u d e
th e  p u r i ty te s t fo r  ai r  q u a l i ty,  an d  th e  te s t o f th e  al ar m  s e n s o r s
afte r  c al i b r ati o n  a n d  s e tu p  p e r  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s ,
as  we l l  a s  r e s e r ve  c ap ac i ty c o n tr o l s .

( B )    Te s ts  s h a l l  b e  c o n d u c te d  at th e  s am p l e  p o r t o f th e  m e d i c al
ai r  s ys te m .

( C )    T h e  o p e r ati o n  o f th e  s ys te m  c o n tr o l  s e n s o r s ,  s u c h  as  d e w
p o i n t,  ai r  te m p e r a tu r e ,  an d  a l l  o th e r  ai r  q u a l i ty m o n i to r i n g
s e n s o r s  a n d  c o n tr o l s ,  s h a l l  b e  c h e c ke d  fo r  p r o p e r  o p e r a ti o n
an d  fu n c ti o n  b e fo r e  th e  s ys te m  i s  p u t i n to  s e r vi c e .

( D )    T h e  q u al i ty o f m e d i c al  a i r  a s  d e l i ve r e d  b y th e  c o m p r e s s o r
ai r  s u p p l y s h al l  b e  verifed  a fte r  i n s ta l l a ti o n  o f n e w c o m p o n e n ts
p r i o r  to  u s e  b y p ati e n ts .

( E )    T h e  a i r  q u al i ty te s ts  i n  5 . 1 . 1 2 . 4 . 1 4 . 3 ( D )  s h al l  b e  c o n d u c te d
afte r  th e  m e d i c al  a i r  s o u r c e  s ys te m  h as  b e e n  o p e r ati n g

Tab l e   5 . 1 . 1 2 . 4 . 1 2 . 3  C o n tam i n an t P aram e te rs  fo r M e d i c al  Ai r

P aram e te r L i m i t Val u e

P r e s s u r e  d e w p o i n t 2 ° C  ( 3 5 ° F )
C ar b o n  m o n o x i d e 1 0  p p m
C ar b o n  d i o x i d e 5 0 0  p p m
Gas e o u s  h yd r o c a r b o n s 2 5  p p m  ( a s  m e th an e )
H a l o ge n a te d  h yd r o c a r b o n s 2  p p m

n o r m a l l y b u t wi th  th e  s o u r c e  val ve  c l o s e d  u n d e r  a  s i m u l a te d
l o ad  fo r  a n  e l ap s e d  ti m e  o f at l e as t 1 2   h o u r s .

( F)    T h e  a gg r e ga te  r u n  ti m e  o n  th e  c o m p r e s s o r s  s h a l l  n o t b e
u s e d  to  d e te r m i n e  th e  e l ap s e d  ti m e .

( G )    L o a d i n g  s h a l l  b e  s i m u l ate d  b y c o n ti n u o u s l y ve n ti n g  a i r  a t
a p p r o x i m a te l y 2 5  p e r c e n t o f th e  r a te d  s ys te m  c ap a c i ty.

( H )    A d e m an d  o f ap p r o x i m a te l y 2 5  p e r c e n t o f th e  r a te d
c o m p r e s s o r  c ap a c i ty s h a l l  b e  c r e ate d  to  c au s e  th e  c o m p r e s s o r s

to  c yc l e  o n  a n d  o ff c o n ti n u o u s l y an d  th e  d r ye r s  to  o p e r a te  fo r
th e  1 2 -h o u r  p e r i o d .

5 . 1 . 1 2 . 4 . 1 4 . 4  O x yge n  C e n tral  S u p p l y S ys te m  U s i n g C o n c e n tra‐
to rs .    T h e  o x yg e n  c e n tr al  s u p p l y s ys te m  u s i n g  c o n c e n tr ato r s
s h a l l  b e  te s te d  ac c o r d i n g to  th e  fo l l o wi n g :

( 1 ) T h e  o x yg e n  c e n tr al  s u p p l y s ys te m  s h a l l  b e  te s te d  fo r
p u r i ty o f th e  o x yg e n .

( 2 ) Te s ts  o f th e  al ar m s  afte r  c al i b r ati o n  an d  s e tu p  p e r  th e
m a n u fac tu r e r ’ s  i n s tr u c ti o n s  s h a l l  b e  c o n d u c te d  as  we l l  a s
te s ts  o f th e  o p e r ati o n a l  c o n tr o l s .

( 3 ) E a c h  c o n c e n tr ato r  s u p p l y s ys te m  s h a l l  b e  o p e r ate d  wi th
th e  s u p p l y s ys te m ’ s  i s o l ati n g  val ve  c l o s e d  a n d  th e  u n i t
ve n ti n g  at a fow o f 2 5  p e r c e n t o r  m o r e  o f n a m e p l a te

c a p a c i ty fo r  a n  e l ap s e d  ti m e  o f a t l e a s t 1 2  h o u r s  p r i o r  to
th e  te s ts  i n  5 . 1 . 1 2 . 4 . 1 4 . 4 ( 4 ) .

( 4 ) T h e  o x yge n  q u al i ty fr o m  e ac h  c o n c e n tr a to r  s u p p l y s ys te m
s h a l l  b e  val i d a te d  a s  fo l l o ws :

( a) T h e  o p e r ati o n  o f al l  c o n tr o l  s e n s o r s / s wi tc h e s  an d
th e  o x yge n  m o n i to r  s h al l  b e  c h e c ke d  fo r  p r o p e r
o p e r ati o n  an d  fu n c ti o n .

( b ) T h e  q u al i ty o f th e  o x yg e n  s h a l l  b e  confrmed  to
m e e t th e  U S P  m o n o gr a p h  ap p r o p r i a te  fo r  th e  te c h ‐
n o l o g y i n  u s e .

( c ) T h e  ac c u r ac y o f th e  o x yge n  m o n i to r  s h al l  b e  va l i d a‐
te d  a ga i n s t o x yg e n  o f kn o wn  c o n c e n tr ati o n ,  a n d  th e
m o n i to r  c a l i b r a te d  i n  a c c o r d a n c e  wi th  th e  m an u fa c ‐

tu r e r ’ s  specifcations.
( 5 ) T h e  c e n tr al  s u p p l y s ys te m  s h al l  b e  te s te d  fo r  c o r r e c t o p e r ‐

ati o n  o f th e  c as c ad e  ( i . e . ,  p r i m a r y — s e c o n d a r y —
r e s e r ve ) .  I t s h al l  b e  p e r m i tte d  to  te s t s o u r c e  r o tati o n  fo r

s ys te m s  s o  c o n s tr u c te d .
( 6 ) T h e  o p e r ati o n  o f al l  al a r m s  [see 5. 1 . 9. 2. 4(1 5) and

5. 1 . 9. 5. 3(1 3)] s h al l  b e  te s te d .
( 7 ) T h e  ac c u r ac y o f th e  c e n tr a l  s ys te m  o x yge n  m o n i to r  s h a l l

b e  c al i b r ate d  i n  a c c o r d a n c e  wi th  th e  m an u fac tu r e r ’ s  s p e c ‐
ifcations.

( 8 ) Te s ts  i n  5 . 1 . 1 2 . 4 . 1 4 . 4 ( 3 )  to  5 . 1 . 1 2 . 4 . 1 4 . 4 ( 5 )  s h al l  b e
p e r fo r m e d  wh e n  a n y c o n c e n tr ato r  s u p p l y s ys te m  h a s

b e e n  o p e n e d  to  atm o s p h e r e  ( e . g. ,  d u r i n g s e r vi c e  o r
r e p l a c e m e n t) .

5 . 1 . 1 2 . 4 . 1 4 . 5  P ro p o r ti o n i n g S ys te m s  fo r M e d i c al  Ai r U S P.

( A)    T h e  s ys te m  a p p a r atu s  s h a l l  b e  te s te d  fo r  p r o p e r  fu n c ti o n ,
i n c l u d i n g  th e  c h an g e o ve r  fr o m  p r i m ar y to  s e c o n d ar y ( i f a p p l i ‐
c a b l e )  an d  o p e r a ti o n  o f th e  r e s e r ve ,  b e fo r e  th e  s ys te m  i s  p u t

i n to  s e r vi c e .

( B )    Te s ts  s h al l  i n c l u d e  th e  p u r i ty o f th e  ai r  q u a l i ty an d  te s t o f
th e  a l a r m  s e n s o r s  a fte r  c al i b r ati o n  an d  s e tu p  p e r  th e  m an u fa c ‐

tu r e r ’ s  i n s tr u c ti o n s .

( C )    Te s ts  s h al l  b e  c o n d u c te d  at th e  s am p l e  p o r t o f th e  p r o p o r ‐
ti o n i n g s ys te m .
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( D )    T h e  o p e r a ti o n  o f th e  c o n tr o l  s e n s o r s  an d  a l l  q u a l i ty m o n i ‐
to r i n g  s e n s o r s  a n d  c o n tr o l s  s h a l l  b e  c h e c ke d  fo r  p r o p e r  o p e r a‐

ti o n  a n d  fu n c ti o n  b e fo r e  th e  s ys te m  i s  p u t i n to  s e r vi c e .

5 . 1 . 1 2 . 4 . 1 4 . 6  M e d i c al –S u rgi c al  Vac u u m  S ys te m s .    T h e  p r o p e r
fu n c ti o n i n g o f th e  m e d i c al –s u r gi c al  va c u u m  s o u r c e  s ys te m ( s )
s h a l l  b e  te s te d  b e fo r e  i t i s  p u t i n to  s e r vi c e .

5 . 1 . 1 3  C ate go r y 1  M e d i c al  S u p p o r t G as e s .

5 . 1 . 1 3 . 1 *  Ap p l i c ab i l i ty.

5 . 1 . 1 3 . 1 . 1    M e d i c al  s u p p o r t g as e s  c o n s i s t o f n i tr o ge n  N F  o r
i n s tr u m e n t ai r  an d  ar e  u s e d  p r i m a r i l y fo r  p o we r i n g  e q u i p m e n t

u s e d  i n  p ati e n t c ar e  p r o c e d u r e s .  M e d i c al  s u p p o r t ga s  ap p l i c a‐
ti o n s  r e q u i r e  d e l i ve r y a t p r e s s u r e s ,  c l e a n l i n e s s ,  o r  p u r i ti e s
specifc  to  th e i r  i n te n d e d  fu n c ti o n ( s )  ( e . g . ,  to  o p e r a te  m e d i c al –

s u r gi c a l  to o l s ) .  M e d i c al  s u p p o r t g as e s  s h al l  b e  p e r m i tte d  to  b e
p i p e d  i n to  ar e a s  i n te n d e d  fo r  an y m e d i c a l  s u p p o r t p u r p o s e
an d ,  i f a p p r o p r i a te  to  th e  p r o c e d u r e s ,  to  b e  p i p e d  i n to  l ab o r a‐

to r i e s .

5 . 1 . 1 3 . 1 . 2 *    M e d i c a l  s u p p o r t g as  s o u r c e s  s h al l  b e  p e r m i tte d  to
b e  u s e d  fo r  m a n y g e n e r al  u ti l i ty u s e s .

5 . 1 . 1 3 . 1 . 3    M e d i c al  s u p p o r t ga s  s ys te m s  s h al l  n o t c o n ve y o x i d i z ‐
i n g g as e s  o th e r  th an  a i r  o r  g as e s  i n te n d e d  fo r  p ati e n t o r  s taff

r e s p i r a ti o n .

5 . 1 . 1 3 . 2  N atu re  o f H az ard s .    D e s i g n ,  i n s tal l ati o n ,  a n d  o p e r a‐
ti o n  o f m e d i c al  s u p p o r t ga s  s ys te m s  s h a l l  c o n s i d e r  a l l  h az ar d s
i n vo l ve d  wi th  an y p r e s s u r i z e d  g as  e x c e p t th o s e  as s o c i ate d  wi th

o x i d i z i n g  g as e s  an d  h a z a r d s  as s o c i ate d  wi th  th e  e l e va te d  p r e s ‐
s u r e s  typ i c a l  o f th e s e  s ys te m s .

5 . 1 . 1 3 . 3  M e d i c al  S up p o r t G as  C e n tral  S u p p l y S ys te m s .

5 . 1 . 1 3 . 3 . 1  G e n e ral .    M e d i c al  s u p p o r t ga s  c e n tr a l  s u p p l y
s ys te m s  s h al l  b e  l o c ate d  to  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 3 . 1
th r o u g h  5 . 1 . 3 . 3 . 1 . 1 0 .

5 . 1 . 1 3 . 3 . 2  D e s i gn  an d  C o n s tr uc ti o n .

5 . 1 . 1 3 . 3 . 2 . 1    L o c ati o n s  fo r  m e d i c al  s u p p o r t g as  c e n tr a l  s u p p l y
s ys te m s ,  e x c l u d i n g c r yo g e n i c  fuid  c e n tr a l  s u p p l y s ys te m s ,  an d

fo r  th e  s to r ag e  o f p o s i ti ve -p r e s s u r e  g as e s  s h al l  m e e t th e  r e q u i r e ‐
m e n ts  o f 5 . 1 . 3 . 3 . 2 .

5 . 1 . 1 3 . 3 . 2 . 2    D e s i g n  an d  c o n s tr u c ti o n  o f l o c ati o n s  fo r  c r yo ‐
ge n i c  fuid  c e n tr al  s u p p l y s ys te m s  s h al l  m e e t th e  r e q u i r e m e n ts
o f 5 . 1 . 3 . 1 0 .

5 . 1 . 1 3 . 3 . 3  Ve n ti l ati o n .    Ve n ti l ati o n  fo r  m e d i c a l  s u p p o r t ga s
c e n tr al  s u p p l y s ys te m s  s h a l l  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 3 . 3 .

5 . 1 . 1 3 . 3 . 4  S to rage .    S to r a ge  fo r  m e d i c a l  s u p p o r t ga s  c e n tr al
s u p p l y s ys te m s  s h a l l  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 3 . 4 .

5 . 1 . 1 3 . 3 . 5  C o n tro l  E q ui p m e n t.    C o n tr o l  e q u i p m e n t fo r  m e d i ‐
c a l  s u p p o r t ga s  c e n tr a l  s u p p l y s ys te m s  s h al l  m e e t th e  r e q u i r e ‐

m e n ts  o f 5 . 1 . 3 . 4 .

5 . 1 . 1 3 . 3 . 6  N i tro ge n  N F C e n tral  S u p p l y S ys te m s .    N i tr o ge n  N F
c e n tr al  s u p p l y s ys te m s  s h a l l  b e  p e r m i tte d  to  c o n s i s t o f th e

fo l l o wi n g :

( 1 ) M an i fo l d s  fo r  ga s  c yl i n d e r s  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 5 . 1 1
( 2 ) M an i fo l d s  fo r  c r yo g e n i c  l i q u i d  c o n tai n e r s  i n  a c c o r d a n c e

wi th  5 . 1 . 3 . 1 0
( 3 ) C r yo ge n i c  fuid  c e n tr al  s u p p l y s ys te m s  i n  a c c o r d an c e  wi th

5 . 1 . 3 . 1 0

5 . 1 . 1 3 . 3 . 6 . 1  G e n e ral .

( A)    N i tr o g e n  N F  c e n tr a l  s u p p l y s ys te m s  s h a l l  b e  o b tai n e d  fr o m
a  s u p p l i e r  o r  m an u fa c tu r e r  fa m i l i ar  wi th  th e i r  p r o p e r  c o n s tr u c ‐
ti o n  an d  u s e .

( B )    N i tr o ge n  N F  c e n tr al  s u p p l y s ys te m s  s h al l  b e  i n s ta l l e d  i n
a c c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s .

5 . 1 . 1 3 . 3 . 6 . 2  M e d i c al  S u p p o r t G as e s .    N i tr o g e n  N F  c e n tr al
s u p p l y s ys te m s  fo r  m e d i c al  s u p p o r t ga s e s  s h a l l  n o t b e  p i p e d  to ,

o r  u s e d  fo r,  a n y p u r p o s e  e x c e p t m e d i c a l  s u p p o r t a p p l i c ati o n .

5 . 1 . 1 3 . 3 . 6 . 3  M ate ri al s .    M ate r i a l s  u s e d  i n  n i tr o g e n  N F  c e n tr al
s u p p l y s ys te m s  s h a l l  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 5 . 4 .

5 . 1 . 1 3 . 3 . 6 . 4  C o n tro l s  fo r L i n e  P re s s ure .    C o n tr o l s  fo r  l i n e
p r e s s u r e  u s e d  fo r  n i tr o g e n  c e n tr a l  s u p p l y s ys te m s  s h al l  m e e t

th e  c r i te r i a i n  5 . 1 . 3 . 5 . 5 .

5 . 1 . 1 3 . 3 . 6 . 5  Re l i e f Val ve s .    Re l i e f Va l ve s  u s e d  fo r  n i tr o g e n
c e n tr al  s u p p l y s ys te m s  s h a l l  m e e t th e  c r i te r i a i n  5 . 1 . 3 . 5 . 6 .

5 . 1 . 1 3 . 3 . 6 . 6  M u l ti p l e  P re s s u re s .    Wh e r e  a  s i n g l e  n i tr o g e n
c e n tr al  s u p p l y s ys te m  s u p p l i e s  s e p a r ate  p i p e d  d i s tr i b u ti o n
n e two r ks ,  o p e r ati n g  at d i ffe r e n t p r e s s u r e s ,  e a c h  p i p e d  d i s tr i b u ‐

ti o n  n e two r k s h al l  m e e t th e  c r i te r i a i n  5 . 1 . 3 . 5 . 7 .

5 . 1 . 1 3 . 3 . 6 . 7  L o c al  S i gn al s .

( A)    T h e  fo l l o wi n g  n i tr o g e n  N F  c e n tr al  s u p p l y s ys te m s  s h a l l
h ave  l o c a l  s i g n al s  l o c a te d  a t th e  s o u r c e  e q u i p m e n t:

( 1 ) M an i fo l d s  fo r  g as  c yl i n d e r s  wi th o u t r e s e r ve  s u p p l y (see
5. 1 . 3. 5. 1 1 )

( 2 ) M an i fo l d s  fo r  c r yo ge n i c  l i q u i d  c o n tai n e r s  (see 5. 1 . 3. 1 0)
( 3 ) C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m s  (see 5. 1 . 3. 1 0)

( B )    L o c a l  s i g n al s  s h al l  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 5 . 8 . 2 .

5 . 1 . 1 3 . 3 . 6 . 8  H e ad e rs .    I n  n i tr o g e n  N F  c e n tr al  s u p p l y s ys te m s
u s i n g  c yl i n d e r s  c o n ta i n i n g  e i th e r  ga s  o r  l i q u i d ,  e ac h  h e ad e r
s h a l l  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 5 . 9 .

5 . 1 . 1 3 . 3 . 6 . 9  N i tro ge n  N F M an i fo l d s  fo r G as  C yl i n d e rs .    M an i ‐
fo l d s  fo r  g as  c yl i n d e r s  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 1 . 3 . 3 . 1  an d

s h a l l  m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 5 . 1 1 .

5 . 1 . 1 3 . 3 . 6 . 1 0  N i tro ge n  N F M an i fo l d s  fo r C r yo ge n i c  L i q u i d
C o n tai n e rs .    M an i fo l d s  fo r  c r yo g e n i c  l i q u i d  c o n tai n e r s  s h a l l  b e
i n  a c c o r d a n c e  wi th  5 . 1 . 3 . 3 . 1  a n d  s h a l l  m e e t th e  r e q u i r e m e n ts
o f 5 . 1 . 3 . 5 . 1 .

5 . 1 . 1 3 . 3 . 6 . 1 1  N i tro ge n  N F C r yo ge n i c  Fl u i d  C e n tral  S u p p l y
S ys te m s .    C r yo ge n i c  fuid  c e n tr al  s u p p l y s ys te m s  s h al l  b e  i n
a c c o r d an c e  wi th  5 . 1 . 3 . 3 . 1  an d  s h a l l  m e e t th e  r e q u i r e m e n ts  o f

5 . 1 . 3 . 1 0 .

5 . 1 . 1 3 . 3 . 7 *  I n s tr u m e n t Ai r S u p p l y S ys te m s .

5 . 1 . 1 3 . 3 . 7 . 1  Q u al i ty o f I n s tr u m e n t Ai r.    T h e  q u al i ty o f i n s tr u ‐
m e n t ai r  s h a l l  b e  as  fo l l o ws :

( 1 ) C o m p l i an t wi th  AN S I / I S A S -7 . 0 . 0 1 ,  Quality Standard for
Instrument Air

( 2 ) F i l te r e d  to  0 . 0 1   m i c r o n
( 3 ) F r e e  o f l i q u i d s  ( e . g . ,  wa te r,  h yd r o c a r b o n s ,  s o l ve n ts )
( 4 ) F r e e  o f h yd r o c a r b o n  vap o r s
( 5 ) D r y to  a d e w p o i n t o f − 4 0 ° C  ( − 4 0 ° F )
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5 . 1 . 1 3 . 3 . 7 . 2    I n s tr u m e n t ai r  s u p p l y s ys te m s  s h al l  b e  l o c ate d  p e r
5 . 1 . 3 . 3  a s  fo l l o ws :

( 1 ) I n d o o r s ,  i n  a  d e d i c ate d  m e c h a n i c al  e q u i p m e n t ar e a  th at
i s  a d e q u a te l y ve n ti l a te d  a n d  wi th  an y r e q u i r e d  u ti l i ti e s

( 2 ) I n  a r o o m  ve n ti l a te d  p e r  5 . 1 . 3 . 3 . 3 . 3
( 3 ) F o r  a i r-c o o l e d  e q u i p m e n t,  i n  a  r o o m  d e s i g n e d  to  m a i n ‐

tai n  th e  am b i e n t te m p e r a tu r e  r an g e  a s  r e c o m m e n d e d  b y
th e  e q u i p m e n t m an u fa c tu r e r

5 . 1 . 1 3 . 3 . 7 . 3    I n s tr u m e n t ai r  s o u r c e s  s h al l  p r o vi d e  ai r  wi th  th e
fo l l o wi n g  c h a r ac te r i s ti c s :

( 1 ) A ga u g e  p r e s s u r e  ad e q u ate  fo r  th e  i n te n d e d  l i n e  p r e s s u r e
an d  p r e s s u r e  c o n tr o l s  (see Table 5. 1 . 1 1 )

( 2 ) T h e  q u a l i ty o f i n s tr u m e n t a i r,   a s  d e s c r i b e d  i n  5 . 1 . 1 3 . 3 . 7 . 1

5 . 1 . 1 3 . 3 . 7 . 4    I n s tr u m e n t ai r  s o u r c e s  s h a l l  b e  o f e i th e r  o f th e
fo l l o wi n g  fo r m ats :

( 1 ) At l e a s t two  c o m p r e s s o r s
( 2 ) O n e  c o m p r e s s o r  a n d  a s tan d b y h e ad e r  c o m p l yi n g wi th

5 . 1 . 3 . 5 . 9

5 . 1 . 1 3 . 3 . 7 . 5    I n s tr u m e n t a i r  c o m p r e s s o r s  s h al l  b e  p e r m i tte d  to
b e  o f an y typ e  c a p ab l e  o f th e  o u tp u t p r e s s u r e  n e e d e d  fo r  th e
i n te n d e d  l i n e  p r e s s u r e  (see Table 5. 1 . 1 1 ),  an d  o f p r o vi d i n g  ai r
m e e ti n g  th e  defnition  o f i n s tr u m e n t ai r  i n  5 . 1 . 1 3 . 3 . 7 . 1 .

5 . 1 . 1 3 . 3 . 7 . 6  I n s tr um e n t Ai r S tan d b y H e ad e rs .    Wh e r e  i n s tr u ‐
m e n t a i r  s ys te m s  a r e  p r o vi d e d  wi th  a  s ta n d b y h e ad e r,  th e
h e ad e r  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) I t s h al l  c o m p l y wi th  5 . 1 . 3 . 5 . 9 ,  e x c e p t th at th e  n u m b e r  o f
a ttac h e d  c yl i n d e r s  s h al l  b e  suffcient fo r  1  h o u r  o f n o r m al
o p e r ati o n .

( 2 ) I t s h al l  u s e  c o n n e c to r s  a s  fo r  m e d i c al  a i r  i n  th e  m an d a‐
to r y r e q u i r e m e n ts  o f C GA V-1 ,  Standard for Compressed Gas
Cylinder Valve Outlet and Inlet Connections ( AN S I  B 5 7 . 1 ) .

( 3 ) I t s h al l  e n te r  th e  s ys te m  u p s tr e am  o f th e  fnal  l i n e  flters.
( 4 ) I t s h a l l  au to m ati c al l y s e r ve  th e  s ys te m  i n  th e  e ve n t o f a

fai l u r e  o f th e  c o m p r e s s o r.

5 . 1 . 1 3 . 3 . 7 . 7 *  I n tak e  Ai r.    I n ta ke  ai r  fo r  i n s tr u m e n t ai r
c o m p r e s s o r s  s h a l l  b e  p e r m i tte d  to  b e  d r awn  fr o m  o u ts i d e ,  fr o m
d u c te d  ai r,  o r  fr o m  th e  e q u i p m e n t l o c a ti o n .

Δ 5 . 1 . 1 3 . 3 . 7 . 8  I n s tr um e n t Ai r Fi l te rs .    I n s tr u m e n t ai r  s o u r c e s
s h a l l  b e  p r o vi d e d  wi th  fltration  s i z e d  fo r  1 0 0  p e r c e n t o f th e
s ys te m  p e a k c al c u l ate d  d e m a n d  at d e s i g n  c o n d i ti o n s  an d  wi th
th e  fo l l o wi n g  e l e m e n ts  a n d  c h ar ac te r i s ti c s :

( 1 ) Ac ti vate d  c a r b o n  flters  l o c a te d  u p s tr e a m  ( s o u r c e  s i d e )  o f
th e  fnal  l i n e  flters

( 2 ) L i n e  flters  l o c a te d  u p s tr e a m  ( s o u r c e  s i d e )  o f th e  fnal
l i n e  r e g u l ato r s  an d  d o wn s tr e a m  o f th e  c ar b o n  flters  r ate d
fo r  a m i n i m u m  o f 9 8   p e r c e n t effciency a t 0 . 0 1   m i c r o n

( 3 ) E q u i p p e d  wi th  a c o n ti n u o u s  vi s u al  i n d i c ato r  s h o wi n g  th e
s tatu s  o f th e  l i n e  flter  e l e m e n t l i fe

( 4 ) C o n s tr u c te d  o f m ate r i a l s  d e e m e d  s u i tab l e  b y th e  m an u ‐
fa c tu r e r

( 5 ) F i l te r s  c o m b i n i n g th e  fu n c ti o n s  i n  5 . 1 . 1 3 . 3 . 7 . 8 ( 1 )  to
5 . 1 . 1 3 . 3 . 7 . 8 ( 4 )  i n  a s i n g l e  u n i t s h al l  b e  p e r m i tte d  to  b e
u s e d

5 . 1 . 1 3 . 3 . 7 . 9  I n s tr um e n t Ai r Ac c e s s o ri e s .    Ac c e s s o r i e s  u s e d  fo r
i n s tr u m e n t a i r  s o u r c e s  s h a l l  c o m p l y wi th  th e  fo l l o wi n g  s u b p a r a‐
gr ap h s :

( 1 ) F o r  a fte r c o o l e r s ,  5 . 1 . 3 . 6 . 3 . 5
( 2 ) F o r  a i r  r e c e i ve r s ,  5 . 1 . 3 . 6 . 3 . 6

( 3 ) F o r  a i r  d r ye r s ,  5 . 1 . 3 . 6 . 3 . 7  [ e x c e p t 5 . 1 . 3 . 6 . 3 . 7 ( 1 ) ]
( 4 ) F o r  r e q u i r e d  c o m p o n e n ts ,  5 . 1 . 3 . 6 . 3 . 2

5 . 1 . 1 3 . 3 . 7 . 1 0  I n s tr u m e n t Ai r P i p i n g Ar ran ge m e n t an d  Re d un ‐
d an c i e s .    I n s tr u m e n t ai r  s o u r c e s  s h al l  c o m p l y wi th  5 . 1 . 3 . 6 . 3 . 9 ,
e x c e p t fo r  th e  fo l l o wi n g :

( 1 ) S ys te m s  e m p l o yi n g  a  s ta n d b y h e ad e r  s h a l l  b e  p e r m i tte d  to
h ave  s i m p l e x  afte r c o o l e r s  an d  d r ye r s .

( 2 ) S ys te m s  e m p l o yi n g  a s ta n d b y h e ad e r  s h a l l  n o t r e q u i r e  a
th r e e -val ve  r e c e i ve r  b yp a s s .

( 3 ) S tan d b y h e a d e r s ,  wh e r e  p r o vi d e d ,  s h al l  b e  i s o l a te d  fr o m
th e  c o m p r e s s o r  b y a c h e c k val ve  to  p r e ve n t backfow

th r o u g h  th e  c o m p r e s s o r.

5 . 1 . 1 3 . 3 . 7 . 1 1  I n s tr u m e n t Ai r M o n i to ri n g an d  Al ar m s .

( A)    I n s tr u m e n t a i r  s o u r c e s  s h a l l  i n c l u d e  th e  fo l l o wi n g  al ar m s :

( 1 ) A m a n u al -r e s e t l o c al  al a r m  th a t i n d i c ate s  wh e n  th e
c a p a c i ty o f th e  i n s tr u m e n t ai r  c e n tr al  s u p p l y s ys te m  n o t i n

u s e  i s  l e s s  th an  th e  e q u i val e n t c ap a c i ty o f o n e  c o m p r e s s o r
( 2 ) L o c al  al ar m  a n d  al a r m s  at a l l  m as te r  al ar m  p an e l s  th a t

a c ti va te  wh e n  th e  d e w p o i n t at s ys te m  p r e s s u r e  e x c e e d s
− 3 0 ° C  ( − 2 2 ° F ) ,  i n d i c ati n g  a  h i g h  d e w p o i n t

( B )    F o r  s o u r c e s  wi th  s ta n d b y h e a d e r s ,  th e  fo l l o wi n g a d d i ti o n al
c o n d i ti o n s  s h al l  ac ti va te  a l o c al  a l ar m  at th e  c o m p r e s s o r  s i te ,  a

l o c a l  s i gn a l  at th e  h e ad e r  l o c ati o n ,  an d  al a r m s  a t al l  m as te r
al a r m  p an e l s :

( 1 ) Al ar m  th a t a c ti va te s  wh e n  o r  j u s t b e fo r e  th e  r e s e r ve
b e g i n s  to  s u p p l y th e  s ys te m ,  i n d i c a ti n g r e s e r ve  i n  u s e

( 2 ) Al ar m  th a t a c ti va te s  wh e n  o r  j u s t b e fo r e  th e  r e s e r ve  fa l l s
b e l o w o n e  ave r ag e  h o u r ’ s  s u p p l y,  i n d i c ati n g  r e s e r ve  i s  l o w

5 . 1 . 1 3 . 3 . 7 . 1 2  E l e c tri c al  P o we r an d  C o n tro l .

( A)    I n s tr u m e n t a i r  s o u r c e  s ys te m s  wi th  c o m p r e s s o r s  s h al l  b e
c o n tr o l l e d  to  e n s u r e  c o n ti n u o u s  s u p p l y o f ai r  at p r e s s u r e s
c o n s i s te n t wi th  Ta b l e  5 . 1 . 1 1  u n d e r  al l  c o n d i ti o n s  o f s ys te m  u s e

as  fo l l o ws :

( 1 ) Au to m ati c  ac ti vati o n  o f c o m p r e s s o r ( s )  as  n e c e s s ar y to
s u p p l y th e  d e m an d .

( 2 ) I f p r o vi d e d  wi th  m o r e  th a n  o n e  c o m p r e s s o r,  m a n ag i n g
th e  o p e r a ti o n  to  e q u al i z e  we ar  o n  al l  c o m p r e s s o r s .  Wh e r e
th i s  e q u al i z ati o n  i s  a c h i e ve d  m an u al l y,  th e  fa c i l i ty s taff

s h a l l  a r r an g e  a s c h e d u l e  fo r  m a n u a l  al te r n a ti o n .

( B )    C o n tr o l s  s h al l  p r o vi d e  th e  fo l l o wi n g  fu n c ti o n s :

( 1 ) Wh e r e  i n s tr u m e n t a i r  s o u r c e  s ys te m s  h avi n g  two  o r  m o r e
c o m p r e s s o r s  e m p l o y an y e l e c tr i c al  c i r c u i t d e vi c e  th at

u p o n  fai l u r e  c o u l d  p r e ve n t s u p p l y o f a i r,  th e  c o n tr o l s
s h a l l  b e  p r o vi d e d  wi th  an  au to m ati c al l y a c ti va te d  a l te r n a‐
ti ve  m e th o d  fo r  e n s u r i n g  s u p p l y ( e . g . ,  r e d u n d an t c o m p o ‐

n e n t( s ) ,  a n  al te r n a te  e l e c tr i c al  s u p p l y p a th ,  o r  o th e r
e q u i val e n t m e th o d ) .

( 2 ) C o n tr o l  c i r c u i ts  s h a l l  b e  ar r a n ge d  i n  s u c h  a m an n e r  th at
i s o l ati o n  o f o n e  c o m p r e s s o r  o r  c o m p o n e n t fr o m  th e
s ys te m  ( e . g . ,  fo r  m ai n te n a n c e  o r  r e p a i r )  d o e s  n o t i n te r ‐

r u p t th e  o p e r a ti o n  o f o th e r  c o m p r e s s o r ( s )  o r  c o m p o ‐
n e n t( s ) .

( 3 ) An  a u to m a ti c  r e s tar t fu n c ti o n  s h a l l  b e  i n c l u d e d ,  s u c h  th at
th e  s u p p l y o f a i r  wi l l  r e s u m e  n o r m al l y afte r  p o we r  i n te r ‐
r u p ti o n  wi th o u t m a n u a l  i n te r ve n ti o n .
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( C )    E ac h  c o m p r e s s o r  m o to r  s h al l  b e  p r o vi d e d  wi th  e l e c tr i c al
c o m p o n e n ts  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e  fo l l o wi n g:

( 1 ) D e d i c a te d  d i s c o n n e c t s wi tc h  i n s ta l l e d  i n  th e  e l e c tr i c al
c i r c u i t ah e a d  o f e ac h  m o to r  s ta r te r

( 2 ) M o to r  s ta r ti n g d e vi c e
( 3 ) O ve r l o ad  p r o te c ti o n

Δ ( D )    I n s tr u m e n t a i r  c o m p r e s s o r  s ys te m  c o n tr o l s  s h al l  b e  p r o vi ‐
d e d  wi th  e l e c tr i c al  s ys te m s  i n c l u d i n g ,  at a  m i n i m u m ,  th e  fo l l o w‐

i n g:

( 1 ) B u i l t- i n  d i s c o n n e c t m e an s  to  al l o w ap p r o p r i a te  o p e r a ti o n
o f m u l ti p l e  c o m p r e s s o r  s ys te m s  an d  p r o te c t s e r vi c e
p e r s o n n e l  fr o m  e x p o s u r e  to  l i ve  vo l ta ge s

( 2 ) C o n tr o l  c i r c u i ts  ar r a n ge d  s o  th at fai l u r e  o f an y c o m p o ‐
n e n t o f th e  c o n tr o l  c i r c u i t,  o r  s h u td o wn  o f o n e  c o m p r e s ‐
s o r  ( e . g . ,  fo r  s e r vi c e ) ,  d o e s  n o t i n te r r u p t a u to m a ti c

o p e r ati o n  o f th e  s tan d b y c o m p r e s s o r
( 3 ) An  au to m ati c  r e s tar t fu n c ti o n  s u c h  th a t th e  c o m p r e s ‐

s o r ( s )  wi l l  r e s tar t a fte r  p o we r  i n te r r u p ti o n  wi th o u t
m a n u a l  i n te r ve n ti o n

( 4 ) Wh e r e  c o m p o n e n ts  a r e  c o m m o n  to  m o r e  th a n  o n e
c o n tr o l  c i r c u i t ( e . g . ,  a u to d r ai n s ) ,  a c o m m o n  d e vi c e  p r o vi ‐

d e d  wi th  e l e c tr i c al  p r o te c ti o n  to  p r e ve n t l o s s  o f th e
c o n tr o l  c i r c u i ts ( s )  i n  th e  e ve n t o f s h o r t c i r c u i t i n  th e
d e vi c e

( E )    E l e c tr i c al  i n s ta l l a ti o n  a n d  wi r i n g  s h al l  c o n fo r m  to  th e
r e q u i r e m e n ts  o f NFPA  70.

( F)    E m e r ge n c y e l e c tr i c a l  s e r vi c e  fo r  th e  c o m p r e s s o r s  s h a l l
c o n fo r m  to  th e  r e q u i r e m e n ts  o f th e  e s s e n ti al  e l e c tr i c al  s ys te m ,
a s  d e s c r i b e d  i n  C h a p te r   6 .

5 . 1 . 1 3 . 4  Val ve s .    Re q u i r e m e n ts  fo r  m e d i c al  s u p p o r t ga s  va l ve s
s h a l l  b e  i n  ac c o r d a n c e  wi th  5 . 1 . 4 . 1 . 1  th r o u g h  5 . 1 . 4 . 8 .

5 . 1 . 1 3 . 5  O u tl e ts .    Re q u i r e m e n ts  fo r  m e d i c a l  s u p p o r t ga s
o u tl e ts  s h al l  b e  i n  ac c o r d a n c e  wi th  5 . 1 . 5 . 1 ,  5 . 1 . 5 . 2 ,  5 . 1 . 5 . 4

th r o u g h  5 . 1 . 5 . 8 ,  5 . 1 . 5 . 1 1 ,  a n d  5 . 1 . 5 . 1 3  th r o u gh  5 . 1 . 5 . 1 5 .

5 . 1 . 1 3 . 6  M an u fac tu re d  As s e m b l i e s .    Re q u i r e m e n ts  fo r  m e d i c al
s u p p o r t ga s e s  i n  m an u fa c tu r e d  as s e m b l i e s  s h a l l  b e  i n  ac c o r d ‐

an c e  wi th  5 . 1 . 6 . 1  th r o u g h  5 . 1 . 6 . 1 2 .

5 . 1 . 1 3 . 7  P re s s u re  I n d i c ato rs .    Re q u i r e m e n ts  fo r  m e d i c al
s u p p o r t ga s  p r e s s u r e  i n d i c a to r s  s h al l  b e  i n  a c c o r d a n c e  wi th

5 . 1 . 8 . 1 . 1  th r o u g h  5 . 1 . 8 . 1 . 4 ,  5 . 1 . 8 . 1 . 6 ,  a n d  5 . 1 . 8 . 2 .

5 . 1 . 1 3 . 8  L i n e  P re s s u re  C o n tro l .    I n s tr u m e n t ai r  s ys te m s  s h a l l
b e  p r o vi d e d  wi th  m e an s  to  c o n tr o l  l i n e  p r e s s u r e  at th e  s o u r c e
wi th  a t l e as t th e  fo l l o wi n g  c h a r ac te r i s ti c s :

( 1 ) Ab l e  to  m a i n tai n  s ta b l e  p r e s s u r e s  wi th i n  th e  l i m i ts  o f
Tab l e  5 . 1 . 1 1

( 2 ) Ab l e  to  fow 1 0 0   p e r c e n t o f th e  p e ak c al c u l ate d  d e m a n d
( 3 ) Re d u n d a n t,  s u c h  th a t e ac h  c o m p o n e n t o f th e  c o n tr o l

m e c h a n i s m  c an  b e  i s o l a te d  fo r  s e r vi c e  o r  r e p l ac e m e n t
wh i l e  m a i n tai n i n g n o r m al  o p e r ati o n

( 4 ) P r o te c te d  ag ai n s t o ve r p r e s s u r e  (see 5. 1 . 3. 5. 6)
( 5 ) B e  c o n s tr u c te d  o f m a te r i al s  d e e m e d  s u i tab l e  fo r  th e  s e r v‐

i c e  b y th e  m an u fa c tu r e r

5 . 1 . 1 3 . 9  War n i n g S ys te m s .

5 . 1 . 1 3 . 9 . 1    Ge n e r al  r e q u i r e m e n ts  fo r  m e d i c al  s u p p o r t ga s
war n i n g  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 1 . 9 . 1 .

5 . 1 . 1 3 . 9 . 2    M as te r  al ar m  r e q u i r e m e n ts  fo r  m e d i c a l  s u p p o r t ga s
s h a l l  b e  i n  ac c o r d a n c e  wi th  5 . 1 . 9 . 2 .

5 . 1 . 1 3 . 9 . 3    Ar e a  al ar m  r e q u i r e m e n ts  fo r  m e d i c a l  s u p p o r t ga s
s h a l l  b e  i n  ac c o r d a n c e  wi th  5 . 1 . 9 . 4 .

5 . 1 . 1 3 . 9 . 4    L o c al  al ar m  r e q u i r e m e n ts  fo r  m e d i c al  s u p p o r t ga s
s h a l l  b e  i n  ac c o r d a n c e  wi th  5 . 1 . 9 . 5 .

5 . 1 . 1 3 . 1 0  D i s tri b uti o n .    Re q u i r e m e n ts  fo r  m e d i c al  s u p p o r t ga s
p i p i n g  d i s tr i b u ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 1 . 1 0 . 1 ,

5 . 1 . 1 0 . 3 ,  5 . 1 . 1 0 . 4 ,  5 . 1 . 1 0 . 4 . 1  th r o u gh  5 . 1 . 1 0 . 4 . 6 ,  5 . 1 . 1 0 . 1 0 ,
5 . 1 . 1 0 . 1 0 ( 1 ) ,  5 . 1 . 1 0 . 1 0 ( 2 ) ,  5 . 1 . 1 0 . 1 0 ( 3 ) ,  a n d  5 . 1 . 1 0 . 1 1 .

5 . 1 . 1 3 . 1 1  L ab e l i n g an d  Identifcation.    Re q u i r e m e n ts  fo r
m e d i c al  s u p p o r t g as  l ab e l i n g  s h al l  b e  i n  a c c o r d a n c e  wi th
5 . 1 . 1 1 . 1  th r o u g h  5 . 1 . 1 1 . 4 .

5 . 1 . 1 3 . 1 2  P e r fo r m an c e  Te s ti n g.    Re q u i r e m e n ts  fo r  m e d i c al
s u p p o r t g as  p e r fo r m an c e  te s ti n g s h al l  b e  i n  ac c o r d an c e  wi th

5 . 1 . 1 2 ,  wi th  th e  fo l l o wi n g  e x c e p ti o n s :

( 1 ) T h e  p i p i n g  p u r i ty te s t (see 5. 1 . 1 2. 4. 8) s h a l l  b e  p e r m i tte d
to  b e  o m i tte d .

( 2 ) T h e  m e d i c al  g as  c o n c e n tr ati o n  te s t (see 5. 1 . 1 2. 4. 1 1 ) s h a l l
b e  p e r m i tte d  to  b e  o m i tte d .

5 . 1 . 1 4 *  C ate go r y 1  O p e rati o n  an d  M an age m e n t.

5 . 1 . 1 4 . 1  Re s p o n s i b l e  Fac i l i ty Au th o ri ty.

5 . 1 . 1 4 . 1 . 1  G e n e ral .    E ac h  h e a l th  c ar e  fac i l i ty s h al l  d e s i g n a te
o n e  o r  m o r e  i n d i vi d u al s  to  b e  th e  r e s p o n s i b l e  fac i l i ty au th o r i ty

wi th  r e s p e c t to  th e  fa c i l i ty' s  m e d i c a l  g as  an d  vac u u m  s ys te m s .

5 . 1 . 1 4 . 1 . 2  Re s p o n s i b i l i ti e s .

5 . 1 . 1 4 . 1 . 2 . 1    T h e  r e s p o n s i b l e  fa c i l i ty au th o r i ty s h al l  h a ve
p r i m a r y r e s p o n s i b i l i ty fo r  i m p l e m e n tati o n  o f th e  p i p e d  m e d i c al

g as  a n d  vac u u m  s ys te m  r e q u i r e m e n ts  o f th i s  c o d e  fo r  th e
h e a l th  c a r e  fac i l i ty,  i n c l u d i n g al l  m e d i c al  ga s ,  s u p p o r t ga s ,

m e d i c al  va c u u m ,  an d  WAGD  s ys te m s .

5 . 1 . 1 4 . 1 . 2 . 2    T h e  r e s p o n s i b l e  fac i l i ty au th o r i ty s h al l  b e  r e s p o n ‐
s i b l e  fo r  th e  fo l l o wi n g :

( 1 ) Ad vi s i n g  o n  S e c ti o n   1 . 3  a n d  th e  r i s k as s e s s m e n t i n  ac c o r d ‐
an c e  wi th  S e c ti o n  4 . 2 ,  a s  th e s e  ap p l y to  p i p e d  m e d i c al  ga s
an d  vac u u m  s ys te m s ,  an d  th e  i n te r p r e ta ti o n s  o f S e c ti o n s
5 . 1  th r o u g h  5 . 3 ,  a s  th e y a p p l y to  th e  fa c i l i ty

( 2 ) Wr i ti n g an d  u p ke e p  o f th e  p o r ti o n s  o f th e  h e al th  c a r e
fac i l i ty' s  e m e r g e n c y p l a n  th at m i g h t affe c t o r  b e  affe c te d
b y p i p e d  m e d i c al  g as  an d  vac u u m  q u al i ty,  q u an ti ty,  an d

c o n ti n u i ty o f s u p p l y
( 3 ) E n s u r i n g th at th e  h e a l th  c ar e  fac i l i ty' s  e m e r g e n c y p l a n

specifcally a d d r e s s e s  u n u s u al  o r  e x c e p ti o n al  r e q u i r e ‐
m e n ts  n e c e s s ar y fo r  p ati e n t an d  s taff s a fe ty ar i s i n g fr o m
e l e m e n ts  o f d e s i gn  o r  c o n s tr u c ti o n  o f th e  b u i l d i n g

( 4 ) D e ve l o p i n g  a n d  e n fo r c i n g  p e r m i t-to -wo r k r u l e s  p e r ta i n ‐
i n g  to  th e  p i p e d  m e d i c a l  ga s  an d  vac u u m  s ys te m s  an d
e q u i p m e n t to  m a i n tai n  p ati e n t,  s ta ff,  an d  vi s i to r  s a fe ty
d u r i n g r e p ai r,  modifcation,  o r  c o n s tr u c ti o n  o f th o s e

s ys te m s
( 5 ) E val u ati o n  a n d  a c c e p ta n c e  o f th e  te s t r e p o r ts  r e q u i r e d  i n

a c c o r d an c e  wi th  5 . 1 . 1 2
( 6 ) M ai n te n a n c e  o f th e  fac i l i ty' s  r e c o r d s  o n  p i p e d  m e d i c al

ga s  a n d  va c u u m  s ys te m  i n s ta l l a ti o n s  a n d  o p e r ati o n s

5 . 1 . 1 4 . 1 . 3  Qualifcations.

5 . 1 . 1 4 . 1 . 3 . 1    T h e  p e r s o n ( s )  d e s i g n ate d  as  th e  r e s p o n s i b l e
fa c i l i ty au th o r i ty s h al l  b e  qualifed  to  i n te r p r e t,  i m p l e m e n t,  an d

a d vi s e  o n  th i s  C o d e .
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5 . 1 . 1 4 . 1 . 3 . 2    Ap p r o p r i ate  qualifcation  s h al l  b e  d e m o n s tr ate d
b y an y o f th e  fo l l o wi n g:

( 1 ) C o m p l e ti o n  o f an  e d u c a ti o n al  p r o g r am  ac c e p tab l e  to  th e
h e a l th  c ar e  fa c i l i ty’ s  go ve r n i n g  b o d y an d  s u b s ta n ti al l y
e q u i val e n t o r  s u p e r i o r  to  e i th e r  5 . 1 . 1 4 . 1 . 3 . 2 ( 2 )  o r

5 . 1 . 1 4 . 1 . 3 . 2 ( 3 )
( 2 ) C r e d e n ti a l i n g to  th e  r e q u i r e m e n ts  o f AS S E / I AP M O /

AN S I  6 0 1 0 ,  Professional Qualifcations Standard for Medical
Gas Systems Installers,  an d  te c h n i c al  c o m p e te n c e  o n  th e
specifc  e q u i p m e n t an d  d e s i gn  o f th at fa c i l i ty

( 3 ) C r e d e n ti a l i n g  to  th e  r e q u i r e m e n ts  o f AS S E / I AP M O /
AN S I  6 0 2 0 ,  Professional Qualifcations Standard for Medical

Gas Systems Inspectors,  a n d  te c h n i c al  c o m p e te n c e  o n  th e
specifc  e q u i p m e n t an d  d e s i g n  o f th a t fac i l i ty

( 4 ) C r e d e n ti a l i n g to  th e  r e q u i r e m e n ts  o f AS S E / I AP M O /
AN S I  6 0 3 0 ,  Professional Qualifcations Standard for Medical
Gas Systems Verifers,  an d  te c h n i c al  c o m p e te n c e  o n  th e
specifc  e q u i p m e n t an d  d e s i g n  o f th a t fac i l i ty

( 5 ) C r e d e n ti a l i n g to  th e  r e q u i r e m e n ts  o f AS S E / I AP M O /
AN S I  6 0 4 0 ,  Professional Qualifcations Standard for Medical
Gas Maintenance Personnel,  a n d  te c h n i c a l  c o m p e te n c e  o n

th e  specifc  e q u i p m e n t an d  d e s i g n  o f th a t fac i l i ty

5 . 1 . 1 4 . 2  P e r m i t- to - Wo rk S ys te m .

5 . 1 . 1 4 . 2 . 1 *    T h e  r e s p o n s i b l e  fa c i l i ty au th o r i ty o f th e  h e a l th
c a r e  fac i l i ty s h al l  d e ve l o p ,  m ai n ta i n ,  an d  m an ag e  a p e r m i t-to -
wo r k s ys te m  e n s u r i n g  u n i n te r r u p te d  q u al i ty,  q u an ti ty,  an d
c o n ti n u i ty o f s u p p l y d u r i n g  al l  p i p e d  m e d i c a l  g as  a n d  vac u u m
s ys te m  m ai n te n an c e ,  r e p a i r,  o r  c o n s tr u c ti o n  wo r k.

5 . 1 . 1 4 . 2 . 2    T h e  r e s p o n s i b l e  fac i l i ty au th o r i ty’ s  p l an  s h a l l
i n c l u d e  p r o c e s s e s  to  as s u r e  a t l e a s t th e  fo l l o wi n g :

( 1 ) T h e  affe c te d  m e d i c al  s ta ff a n d  fac i l i ty ad m i n i s tr ati o n  i s
a p p r o p r i a te l y i n  c o m m u n i c ati o n  p r i o r  to  an y wo r k o n

p i p e d  m e d i c a l  g as  an d  vac u u m  s ys te m s
( 2 ) Al te r n a ti ve  s u p p l y o r  a d j u s tm e n ts  i n  p ati e n t c a r e  ar r a n ge ‐

m e n ts  a r e  i n  p l ac e  p r i o r  to  s ys te m  i n te r r u p ti o n ,  i n c l u d i n g
m o n i to r i n g ,  as  ap p r o p r i ate ,  o f th e  wo r k b e i n g  p e r fo r m e d
a n d  th e  a l te r n ate  ar r an g e m e n ts  i n  u s e

( 3 ) Al l  wo r k o n  p i p e d  m e d i c al  g as  a n d  va c u u m  s ys te m s  i s
p e r fo r m e d  b y c o m p e te n t i n d i vi d u a l s  h o l d i n g  ap p r o p r i ate
qualifcations  fo r  th e  wo r k

( 4 ) * P r o c e d u r e s  fo r  s h u td o wn  an d  r e s to r a ti o n  o f m e d i c al
ga s e s  ar e  d e s c r i b e d ,  c o m m u n i c a te d ,  an d  o b s e r ve d  b y a l l

p e r s o n s  wo r ki n g  o n  o r  wi th  th e  s ys te m s
( 5 ) S afe ty p r o c e d u r e s  ar e  i n  p l ac e  a n d  ar e  o b s e r ve d  fo r  a l l

p e r s o n s  i n vo l ve d  i n  wo r ki n g  o n  th e  s ys te m s
( 6 ) T h i s  c o d e  i s  o b s e r ve d  i n  th e  e x e c u ti o n  o f m ai n te n a n c e ,

r e p ai r,  o r  c o n s tr u c ti o n  p r o c e d u r e s
( 7 ) T h e  affe c te d  p o r ti o n s  o f th e  s ys te m s  ar e  c o r r e c tl y te s te d

i n  ac c o r d an c e  wi th  5 . 1 . 1 2  a n d  5 . 1 . 1 3  a n d  d e m o n s tr a te d
to  b e  a c c e p ta b l e  fo r  p a ti e n t u s e

5 . 1 . 1 4 . 3  S p e c i al  P re c au ti o n s  — P ati e n t G as ,  Vac u u m ,  WAG D ,
an d  M e d i c al  S u p p o r t G as  S ys te m s .

5 . 1 . 1 4 . 3 . 1 *    P i p i n g s ys te m s  s h a l l  n o t b e  u s e d  fo r  th e  d i s tr i b u ‐
ti o n  o f fammable  a n e s th e ti c  ga s e s .

5 . 1 . 1 4 . 3 . 2    P i p i n g  s ys te m s  s h a l l  n o t b e  u s e d  a s  a  g r o u n d i n g
e l e c tr o d e .

5 . 1 . 1 4 . 3 . 3 *    L i q u i d  o r  d e b r i s  s h al l  n o t b e  i n tr o d u c e d  i n to  th e
m e d i c al –s u r g i c al  vac u u m  o r  WAGD  s ys te m s  fo r  d i s p o s a l .

5 . 1 . 1 4 . 3 . 4 *    T h e  m e d i c al –s u r gi c a l  vac u u m  an d  WAGD  s ys te m s
s h a l l  n o t b e  u s e d  fo r  n o n m e d i c a l  ap p l i c a ti o n s  ( e . g. ,  vac u u m

s te am  c o n d e n s ate  r e tu r n ) .

5 . 1 . 1 4 . 3 . 5 *    Wh e n  c l i n i c a l  s p a c e s  a r e  c o n ve r te d  to  n o n c l i n i c al
s p ac e s ,  m e d i c a l  g as  i n l e ts  an d  o u tl e ts  th a t a r e  n o t ac c e s s i b l e  fo r
m a i n te n an c e  a n d  te s ti n g  s h al l  b e  e i th e r  r e m o ve d  o r  d e c o m m i s ‐

s i o n e d .

N 5 . 1 . 1 4 . 3 . 6 *    Ac c e s s  to  an d ,  i n  c a s e  o f an  a d ve r s e  e ve n t,  p r o te c ‐
ti o n  o f c yl i n d e r  an d  c o n ta i n e r  m an i fo l d s  an d  c r yo ge n i c  fuid

c e n tr al  s u p p l y s ys te m s  s h al l  b e  c o n s i d e r e d  i n  th e  e m e r g e n c y
o p e r ati o n s  p l a n .

5 . 1 . 1 4 . 4  M ai n te n an c e  o f M e d i c al  G as ,  Vac u u m ,  WAG D ,  an d
M e d i c al  S u p p o r t G as  S ys te m s .

5 . 1 . 1 4 . 4 . 1 *  G e n e ral .    H e a l th  c ar e  fac i l i ti e s  wi th  i n s tal l e d  m e d i ‐
c a l  ga s ,  vac u u m ,  WAGD ,  o r  m e d i c al  s u p p o r t g as  s ys te m s ,  o r

c o m b i n ati o n s  th e r e o f,  s h al l  d e ve l o p  a n d  d o c u m e n t p e r i o d i c
m a i n te n an c e  p r o g r am s  fo r  th e s e  s ys te m s  an d  th e i r  s u b c o m p o ‐

n e n ts  as  ap p r o p r i ate  to  th e  e q u i p m e n t i n s tal l e d .

5 . 1 . 1 4 . 4 . 2  M ai n te n an c e  P ro gram s .

5 . 1 . 1 4 . 4 . 2 . 1  I n ve n to ri e s .    I n ve n to r i e s  o f m e d i c al  g as ,  vac u u m ,
WAG D ,  an d  m e d i c al  s u p p o r t ga s  s ys te m s  s h al l  i n c l u d e  a t l e as t

a l l  s o u r c e  s u b s ys te m s ,  c o n tr o l  va l ve s ,  al a r m s ,  m a n u fac tu r e d
a s s e m b l i e s  c o n tai n i n g p ati e n t g as e s ,  an d  o u tl e ts .

5 . 1 . 1 4 . 4 . 2 . 2 *  I n s p e c ti o n  S c h e d u l e s .    S c h e d u l e d  i n s p e c ti o n s  fo r
e q u i p m e n t an d  p r o c e d u r e s  s h a l l  b e  e s tab l i s h e d  th r o u g h  th e

r i s k as s e s s m e n t o f th e  fac i l i ty an d  d e ve l o p e d  wi th  c o n s i d e r a ti o n
o f th e  o r i g i n a l  e q u i p m e n t m an u fa c tu r e r  r e c o m m e n d ati o n s  an d
o th e r  r e c o m m e n d ati o n s  as  r e q u i r e d  b y th e  a u th o r i ty h a vi n g

j u r i s d i c ti o n .

5 . 1 . 1 4 . 4 . 2 . 3  I n s p e c ti o n  P ro c e d ure s .    T h e  fa c i l i ty s h al l  b e
p e r m i tte d  to  u s e  a n y i n s p e c ti o n  p r o c e d u r e ( s )  o r  te s ti n g m e th ‐

o d s  e s tab l i s h e d  th r o u g h  i ts  o wn  r i s k as s e s s m e n t.

5 . 1 . 1 4 . 4 . 2 . 4  M ai n te n an c e  S c h e d u l e s .    S c h e d u l e d  m ai n te n a n c e
fo r  e q u i p m e n t an d  p r o c e d u r e s  s h al l  b e  e s tab l i s h e d  th r o u g h  th e
r i s k as s e s s m e n t o f th e  fac i l i ty an d  d e ve l o p e d  wi th  c o n s i d e r a ti o n

o f th e  o r i g i n a l  e q u i p m e n t m an u fa c tu r e r  r e c o m m e n d ati o n s  an d
o th e r  r e c o m m e n d ati o n s  as  r e q u i r e d  b y th e  au th o r i ty h a vi n g
j u r i s d i c ti o n .

5 . 1 . 1 4 . 4 . 2 . 5  Qualifcations.

( A)    P e r s o n s  m a i n tai n i n g th e s e  s ys te m s  s h a l l  b e  qualifed  to
p e r fo r m  th e s e  o p e r ati o n s .

( B )    Ap p r o p r i a te  qualifcation  s h al l  b e  d e m o n s tr a te d  b y an y o f
th e  fo l l o wi n g :

( 1 ) A d o c u m e n te d  tr ai n i n g  p r o gr a m  ac c e p tab l e  to  th e  h e al th
c a r e  fac i l i ty b y wh i c h  s u c h  p e r s o n s  ar e  e m p l o ye d  o r

c o n tr ac te d  to  wo r k wi th  specifc  e q u i p m e n t as  i n s ta l l e d  i n
th a t fac i l i ty

( 2 ) C r e d e n ti a l i n g to  th e  r e q u i r e m e n ts  o f AS S E / I AP M O /
AN S I  6 0 4 0 ,  Professional Qualifcations Standard for Medical
Gas Systems Maintenance Personnel,  an d  te c h n i c a l l y c o m p e ‐
te n t o n  th e  specifc  e q u i p m e n t as  i n s ta l l e d  i n  th at fac i l i ty.

( 3 ) C r e d e n ti a l i n g  to  th e  r e q u i r e m e n ts  o f AS S E / I AP M O /
AN S I  6 0 3 0 ,  Professional Qualifcations Standard for Medical
Gas Systems Verifers,  a n d  te c h n i c al l y c o m p e te n t o n  th e
specifc  e q u i p m e n t as  i n s ta l l e d  i n  th at fac i l i ty.
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5 . 1 . 1 4 . 4 . 3 *  I n s p e c ti o n  an d  Te s ti n g O p e rati o n s .

5 . 1 . 1 4 . 4 . 3 . 1  M an u fac tu re d  As s e m b l i e s  E m p l o yi n g Fl e x i b l e
C o n n e c ti o n ( s )  B e twe e n  th e  U s e r Te r m i n al  an d  th e  P i p i n g
S ys te m .

( A)    N o n s tati o n ar y b o o m s  an d  ar ti c u l ati n g  as s e m b l i e s ,  o th e r
th a n  h e a d  wa l l s  u ti l i z i n g fexible  c o n n e c to r s ,  s h al l  b e  te s te d  fo r

l e aks ,  p e r  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s ,  e ve r y 1 8  m o n th s
o r  a t a d u r ati o n  as  d e te r m i n e d  b y a r i s k a s s e s s m e n t.

( B )    T h e  s ys te m  p r e s s u r e  to  n o n s tati o n a r y b o o m s  an d  a r ti c u l a t‐
i n g  ar m s  s h al l  b e  m ai n ta i n e d  a t o p e r ati n g  p r e s s u r e  u n ti l  e a c h
j o i n t h as  b e e n  e x a m i n e d  fo r  l e a ka ge  b y e ffe c ti ve  m e an s  o f l e ak

d e te c ti o n  th a t i s  s afe  fo r  u s e  wi th  o x yg e n .

( C )    S afe  wo r ki n g c o n d i ti o n  o f th e  fexible  as s e m b l i e s  s h al l  b e
confrmed.

( D )    D . I . S . S .  c o n n e c to r s  i n te r n al  to  th e  b o o m  an d  a s s e m b l i e s
s h a l l  b e  c h e c ke d  fo r  l e akag e .

( E )    L e aks ,  i f a n y,  s h al l  b e  r e p a i r e d  ( i f p e r m i tte d ) ,  o r  th e
c o m p o n e n ts  r e p l a c e d  ( i f r e q u i r e d ) ,  an d  th e  e q u i p m e n t r e te s ‐

te d  p r i o r  to  p l ac i n g  th e  e q u i p m e n t b a c k i n to  s e r vi c e .

( F)    Ad d i ti o n al  te s ti n g o f n o n s tati o n a r y b o o m s  o r  a r ti c u l a ti n g
ar m s  s h a l l  b e  p e r fo r m e d  at i n te r val s  defned  b y d o c u m e n te d
p e r fo r m an c e  d ata.

5 . 1 . 1 4 . 5  M e d i c al  G as  an d  Vac u u m  S ys te m s  I n fo r m ati o n  an d
War n i n g S i gn s .

5 . 1 . 1 4 . 5 . 1    T h e  g as  c o n te n t o f m e d i c al  g as  a n d  vac u u m  p i p i n g
s ys te m s  s h a l l  b e  l a b e l e d  i n  a c c o r d an c e  wi th  5 . 1 . 1 1 . 1 .

5 . 1 . 1 4 . 5 . 2    L a b e l s  fo r  s h u to ff val ve s  s h al l  b e  i n  a c c o r d a n c e  wi th
5 . 1 . 1 1 . 2  an d  u p d a te d  wh e n  modifcations  a r e  m a d e  c h a n gi n g

th e  ar e a s  s e r ve d .

5 . 1 . 1 4 . 5 . 3    S tati o n  i n l e ts  an d  o u tl e ts  s h a l l  b e  identifed  i n
ac c o r d an c e  wi th  5 . 1 . 1 1 . 3 .

5 . 1 . 1 4 . 5 . 4    Al ar m  p an e l  l a b e l i n g  s h al l  b e  i n  ac c o r d an c e  wi th
5 . 1 . 1 1 . 4  an d  u p d a te d  wh e n  modifcations  a r e  m a d e  c h an g i n g
th e  ar e a s  s e r ve d .

5 . 1 . 1 4 . 6    S o u r c e  e q u i p m e n t l ab e l i n g s h a l l  b e  i n  a c c o r d a n c e
wi th  5 . 1 . 1 1 . 5 .

5 . 1 . 1 4 . 7  M e d i c al  G as  an d  Vac uu m  S ys te m s  M ai n te n an c e  an d
Re c o rd  Ke e p i n g.

5 . 1 . 1 4 . 7 . 1    P e r m an e n t r e c o r d s  o f al l  te s ts  r e q u i r e d  b y 5 . 1 . 1 2 . 4 . 1
th r o u g h  5 . 1 . 1 2 . 4 . 1 4  s h al l  b e  m ai n ta i n e d  i n  th e  o r ga n i z ati o n ’ s
fles.

5 . 1 . 1 4 . 7 . 2    T h e  s u p p l i e r  o f th e  c r yo g e n i c  fuid  c e n tr al  s u p p l y
s ys te m  s h a l l ,  u p o n  r e q u e s t,  p r o vi d e  d o c u m e n tati o n  o f vap o r ‐
i z e r ( s )  s i z i n g c r i te r i a  to  th e  fac i l i ty.

5 . 1 . 1 4 . 7 . 3    An  a n n u a l  r e vi e w o f c r yo g e n i c  fuid  c e n tr al  s u p p l y
s ys te m  c ap ac i ty s h a l l  b e  c o n d u c te d  to  e n s u r e  th e  s o u r c e  s ys te m

h a s  suffcient c ap a c i ty.

5 . 1 . 1 4 . 7 . 4    C e n tr al  s u p p l y s ys te m s  fo r  nonfammable  m e d i c al
g as e s  s h al l  c o n fo r m  to  th e  fo l l o wi n g :

( 1 ) T h e y s h a l l  b e  i n s p e c te d  a n n u al l y.
( 2 ) T h e y s h a l l  b e  m ai n ta i n e d  b y a qualifed  r e p r e s e n tati ve  o f

th e  e q u i p m e n t o wn e r.

( 3 ) A r e c o r d  o f th e  a n n u a l  i n s p e c ti o n  s h a l l  b e  a va i l a b l e  fo r
r e vi e w b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

5 . 1 . 1 4 . 7 . 5    A p e r i o d i c  te s ti n g p r o c e d u r e  fo r  nonfammable
m e d i c al  g as  a n d  vac u u m  an d  r e l ate d  a l a r m  s ys te m s  s h a l l  b e

i m p l e m e n te d .

5 . 1 . 1 4 . 7 . 6    Wh e n e ve r  modifcations  a r e  m a d e  th a t b r e ac h  th e
p i p e l i n e ,  an y n e c e s s ar y i n s tal l e r  an d  verifcation  te s t specifed
i n  5 . 1 . 1 2  s h al l  b e  c o n d u c te d  o n  th e  d o wn s tr e am  p o r ti o n s  o f th e
m e d i c al  g as  p i p i n g s ys te m .

5 . 1 . 1 4 . 7 . 7    P r o c e d u r e s ,  as  specifed,  s h a l l  b e  e s tab l i s h e d  fo r  th e
fo l l o wi n g :

( 1 ) M ai n te n a n c e  p r o g r am  fo r  th e  m e d i c al  ai r  c o m p r e s s o r
s u p p l y s ys te m  i n  ac c o r d a n c e  wi th  th e  m a n u fac tu r e r ’ s
r e c o m m e n d a ti o n s

( 2 ) F ac i l i ty te s ti n g  an d  c al i b r ati o n  p r o c e d u r e  th at e n s u r e s
c a r b o n  m o n o x i d e  m o n i to r s  a r e  c al i b r ate d  a t l e as t a n n u ‐
a l l y o r  m o r e  o fte n  i f r e c o m m e n d e d  b y th e  m an u fa c tu r e r

( 3 ) M ai n te n a n c e  p r o g r am  fo r  b o th  th e  m e d i c al –s u r gi c al
va c u u m  p i p i n g s ys te m  an d  th e  s e c o n d a r y e q u i p m e n t
atta c h e d  to  m e d i c a l –s u r g i c a l  va c u u m  s tati o n  i n l e ts  to

e n s u r e  th e  c o n ti n u e d  g o o d  p e r fo r m a n c e  o f th e  e n ti r e
m e d i c al –s u r gi c al  vac u u m  s ys te m

( 4 ) M ai n te n a n c e  p r o g r am  fo r  th e  WAG D  s ys te m  to  e n s u r e
p e r fo r m a n c e

( 5 ) F ac i l i ty te s ti n g  an d  c al i b r ati o n  p r o c e d u r e  th at e n s u r e s
th a t o x yg e n  c o n c e n tr a ti o n  m o n i to r s  a r e  c a l i b r a te d  at l e as t
e ve r y th r e e  m o n th s ,  o r  m o r e  o fte n  i f r e c o m m e n d e d  b y
th e  m an u fa c tu r e r

( 6 ) Wh e r e  o x yg e n  s o u r c e s  i n c l u d e  c o n c e n tr ato r  u n i ts ,  m ai n ‐
te n an c e  p r o g r am s  fo r  th e  o x yge n  c o n c e n tr a to r  u n i ts  an d
a l l  e s s e n ti al  s u b c o m p o n e n ts

5 . 1 . 1 4 . 7 . 8    Au d i b l e  a n d  vi s u al  a l ar m  i n d i c ato r s  s h a l l  m e e t th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  b e  p e r i o d i c a l l y te s te d  to  d e te r m i n e  th at th e y
ar e  fu n c ti o n i n g p r o p e r l y.

( 2 ) Re c o r d s  o f th e  te s t s h al l  b e  m a i n tai n e d  u n ti l  th e  n e x t te s t
i s  p e r fo r m e d .

5 . 1 . 1 4 . 7 . 9    M e d i c al –s u r gi c a l  va c u u m  s tati o n  i n l e t te r m i n al
p e r fo r m an c e ,  a s  r e q u i r e d  i n  5 . 1 . 1 2 . 4 . 1 0 . 4 ,  s h al l  b e  te s te d  a s

fo l l o ws :

( 1 ) O n  a r e g u l ar  p r e ve n ti ve  m ai n te n an c e  s c h e d u l e  as  d e te r ‐
m i n e d  b y th e  fa c i l i ty m a i n te n an c e  s ta ff

( 2 ) B as e d  o n  fow o f fr e e  a i r  ( N l / m i n  o r  S C F M )  i n to  a  s ta ti o n
i n l e t wh i l e  s i m u l tan e o u s l y c h e c ki n g th e  va c u u m  l e ve l

5 . 1 . 1 4 . 7 . 1 0    Wh e r e  o x yge n  c e n tr al  s u p p l y s ys te m s  u s i n g
c o n c e n tr ato r s  ar e  u s e d  an d  o n e  o r  m o r e  o f th e  th r e e  s o u r c e s  i s
a c yl i n d e r  h e ad e r,  th e  fac i l i ty s h al l  e s ta b l i s h  p r o c e d u r e s  to

e n s u r e  th e  fac i l i ty i s  al ways  p r o vi d e d  wi th  o n e  a ve r a ge  d ay’ s
s u p p l y o f o x yg e n  m e e ti n g  th e  s u p p l y s ys te m  p r o d u c t p u r i ty
specifcation  i n  r e s e r ve ,  a s  fo l l o ws :

( 1 ) T h e  fac i l i ty s h al l  e s ta b l i s h  a  m i n i m u m  c yl i n d e r  p r e s s u r e
th a t wi l l  p e r m i t o n e  ave r ag e  d ay’ s  s u p p l y.  T h a t va l u e  wi l l

b e  i n c l u d e d  a s  p a r t o f th e  s tan d a r d  o p e r ati n g  p r o c e d u r e
fo r  th e  o x yg e n  s u p p l y s ys te m .

( 2 ) T h e  c yl i n d e r s  s h al l  b e  i n s p e c te d  d a i l y an d  a n y l o s s  o f p r e s ‐
s u r e  n o te d .

( 3 ) Wh e n  th e  c yl i n d e r s  a r e  fo u n d  to  h a ve  l o s t p r e s s u r e  d u e  to
u s e  o r  l e a ka ge  an d  th u s  ar e  b e l o w th e  p r e e s ta b l i s h e d
p r e s s u r e ,  th e  c yl i n d e r s  s h al l  b e  e x c h an g e d .
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5 . 1 . 1 4 . 7 . 1 1 *    Ac c e s s  to  val ve s  a n d  a l a r m s  s h a l l  b e  m ad e  p ar t o f
th e  s tan d a r d  o p e r a ti n g p r o c e d u r e s  fo r  th e  fa c i l i ty an d  s h a l l
i n c l u d e  th e  fo l l o wi n g:

( 1 ) N o  i te m s  a r e  to  b e  p l a c e d  i n  fr o n t o f o r  affxed  to  an y
al a r m  p an e l  th a t wo u l d  r e s tr i c t th e  vi e w o r  d i m i n i s h  th e
s o u n d  o f th e  a l a r m .

( 2 ) Val ve s  i n  s e c u r e d  a r e as  ar e  to  b e  specifed  a s  fo l l o ws :

( a) * T h e  val ve  i s  vi s i b l e  fr o m  th e  i n te n d e d  o p e r a to r ' s
p o s i ti o n .

( b ) T h e  va l ve  i s  o p e r a b l e  wi th  n o  m o r e  th a n  o r d i n ar y
ai d s ,  s u c h  as  a l ad d e r.

( c ) I f th e  va l ve  i s  p r o vi d e d  wi th  s e c u r i ty h a r d wa r e ,  s u c h
h a r d wa r e  i s  vi s i b l e  a n d  r e ad i l y r e m o ve a b l e  wh e n
n e e d e d .

5 . 2  C ate go r y 2  P i p e d  G as  an d  Vac u um  S ys te m s .

5 . 2 . 1 *  Ap p l i c ab i l i ty.

5 . 2 . 1 . 1 *    T h e s e  r e q u i r e m e n ts  s h al l  ap p l y to  h e al th  c ar e  fac i l i ‐
ti e s  th at r e q u i r e  C a te g o r y 2  s ys te m s  a s  r e fe r e n c e d  i n  C h a p te r   4 .

5 . 2 . 1 . 2    T h e  fo l l o wi n g s u b s e c ti o n s  o f th i s  c h a p te r  s h al l  a p p l y to
th e  o p e r a ti o n ,  m a n ag e m e n t,  a n d  m ai n te n a n c e  o f C ate go r y
2  m e d i c a l  ga s  a n d  va c u u m  s ys te m s  i n  b o th  n e w an d  e x i s ti n g
h e a l th  c a r e  fa c i l i ti e s :

( 1 ) 5 . 1 . 3 . 6 . 2
( 2 ) 5 . 1 . 1 0 . 1 1 . 7 . 1
( 3 ) 5 . 2 . 3 . 1
( 4 ) 5 . 2 . 3 . 2
( 5 ) 5 . 2 . 3 . 3
( 6 ) 5 . 2 . 3 . 5 ( 2 )
( 7 ) 5 . 2 . 3 . 7 ( 2 )
( 8 ) 5 . 2 . 3 . 8 ( 2 )
( 9 ) 5 . 2 . 1 3

( 1 0 ) 5 . 2 . 1 4

5 . 2 . 1 . 3    C ate go r y 2  s ys te m s  s h al l  b e  p e r m i tte d  to  s e r ve  s p ac e s
identifed  a s  C ate go r y 2  o r  C ate go r y 3 .

5 . 2 . 2  N atu re  o f H az ard s  o f G as  an d  Vac u u m  S ys te m s .    T h e
re q u i r e m e n t o f 5 . 1 . 2  s h a l l  ap p l y to  th e  n a tu r e  o f h a z a r d s  o f ga s
an d  vac u u m  s ys te m s .

5 . 2 . 3  S o u rc e s .

5 . 2 . 3 . 1  C e n tral  S u p p l y S ys te m  Identifcation  an d  L ab e l i n g.
C ate g o r y 2  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 1 .

5 . 2 . 3 . 2  C e n tral  S u p p l y O p e rati o n s .    C a te g o r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 2 .

5 . 2 . 3 . 3  C e n tral  S u p p l y S ys te m  L o c ati o n s .    C ate go r y 2  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 3 . 3 .

5 . 2 . 3 . 4  C e n tral  S u p p l y S ys te m s .    C a te g o r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 5 .

5 . 2 . 3 . 5  M e d i c al  Ai r S u p p l y S ys te m s .    C ate go r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 6 ,  e x c e p t as  fo l l o ws :

( 1 ) M e d i c al  ai r  c o m p r e s s o r s ,  d r ye r s ,  afte r c o o l e r s ,  flters,  an d
r e gu l ato r s  s h a l l  b e  p e r m i tte d  to  b e  s i m p l e x .

( 2 ) T h e  fac i l i ty s ta ff s h al l  d e ve l o p  th e i r  e m e r g e n c y p l an  to
d e al  wi th  th e  l o s s  o f m e d i c al  ai r.

5 . 2 . 3 . 6    O x yg e n  s u p p l y s ys te m s  u s i n g c o n c e n tr a to r s  s h al l  b e
p e r m i tte d  to  c o n s i s t o f two  s o u r c e s ,  o n e  o f wh i c h  s h a l l  b e  a

c yl i n d e r  h e a d e r  wi th  suffcient c yl i n d e r  c o n n e c ti o n s  fo r  o n e
ave r ag e  d ay’ s  s u p p l y.

5 . 2 . 3 . 7  M e d i c al –S u rgi c al  Vac u u m .    C ate go r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 7 ,  e x c e p t as  fo l l o ws :

( 1 ) M e d i c al –s u r gi c a l  va c u u m  s ys te m s  s h a l l  b e  p e r m i tte d  to  b e
s i m p l e x .

( 2 ) T h e  fac i l i ty s ta ff s h al l  d e ve l o p  th e i r  e m e r g e n c y p l an  to
d e al  wi th  th e  l o s s  o f m e d i c a l –s u r g i c al  va c u u m .

5 . 2 . 3 . 8  WAG D .    C ate go r y 2  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 8 ,
e x c e p t as  fo l l o ws :

( 1 ) M e d i c al  WAGD  p u m p s  s h al l  b e  p e r m i tte d  to  b e  s i m p l e x .
( 2 ) T h e  fac i l i ty s ta ff s h al l  d e ve l o p  th e i r  e m e r g e n c y p l an  to

d e al  wi th  th e  l o s s  o f WAG D .

5 . 2 . 3 . 9  I n s tr u m e n t Ai r S u p p l y S ys te m s .    I n s tr u m e n t ai r  o u tl e ts
i n  C ate g o r y 2  s p ac e s  s h al l  b e  s u p p l i e d  b y a n y o f th e  fo l l o wi n g :

( 1 ) An  i n s tr u m e n t ai r  c e n tr a l  s u p p l y s ys te m  i n  ac c o r d a n c e
wi th  5 . 1 . 1 3 . 3 . 7 ,  e x c l u d i n g  5 . 1 . 1 3 . 3 . 7 . 4  ( C a te g o r y 2  s ys te m s

ar e  p e r m i tte d  to  c o n s i s t o f a  s i n gl e  c o m p r e s s o r )
( 2 ) A c yl i n d e r  m a n i fo l d  i n  a c c o r d an c e  wi th  5 . 1 . 3 . 5 . 1 0
( 3 ) A c yl i n d e r  h e ad e r  i n  a c c o r d an c e  wi th  5 . 1 . 3 . 5 . 9 ,  p r o vi d e d

wi th  a m e an s  fo r  p r e s s u r e  c o n tr o l  i n  ac c o r d a n c e  wi th
5 . 1 . 3 . 5 . 5 . 1 ,  e x c l u d i n g  5 . 1 . 3 . 5 . 5 . 1 ( 3 )  ( th e  p r e s s u r e  c o n tr o l
m e a n s  fo r  C ate g o r y 2  s ys te m s  ar e  n o t r e q u i r e d  to  b e
r e d u n d an t)

5 . 2 . 4  Val ve s .    C a te g o r y 2  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 4 .

5 . 2 . 5  S tati o n  O u tl e ts  an d  I n l e ts .    C ate go r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 5 .

5 . 2 . 6  M an ufac tu re d  As s e m b l i e s .    C ate g o r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 6 .

5 . 2 . 7  S u r fac e - M o u n te d  M e d i c al  G as  Rai l s .    C a te g o r y 2  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 7 .

5 . 2 . 8  P re s s u re  an d  Vac u um  I n d i c ato rs .    C ate go r y 2  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 8 .

5 . 2 . 9  War n i n g S ys te m s .    Wa r n i n g  s ys te m s  a s s o c i a te d  wi th  C a te ‐
g o r y 2  s ys te m s  s h al l  p r o vi d e  th e  m a s te r,  a r e a,  an d  l o c al  a l a r m
fu n c ti o n s  o f a C a te g o r y 1  s ys te m  a s  r e q u i r e d  i n  5 . 1 . 9 ,  e x c e p t a s

fo l l o ws :

( 1 ) War n i n g s ys te m s  s h al l  b e  p e r m i tte d  to  b e  a  s i n gl e  al a r m
p an e l .

( 2 ) T h e  a l a r m  p a n e l  s h al l  b e  l o c ate d  i n  an  ar e a o f c o n ti n u o u s
s u r ve i l l an c e  wh i l e  th e  fac i l i ty i s  i n  o p e r ati o n .

( 3 ) P r e s s u r e  an d  va c u u m  s wi tc h e s / s e n s o r s  s h a l l  b e  m o u n te d
a t th e  s o u r c e  e q u i p m e n t wi th  a p r e s s u r e  i n d i c ato r  a t th e

m a s te r  al ar m  p a n e l .

5 . 2 . 1 0  D i s tri b u ti o n .    C a te g o r y 2  s ys te m s  s h al l  c o m p l y wi th
5 . 1 . 1 0 .

5 . 2 . 1 1  L ab e l i n g an d  Identifcation.    C a te g o r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 1 .

5 . 2 . 1 2  P e r fo r m an c e  C ri te ri a an d  Te s ti n g — G as ,  M e d i c al –
S urgi c al  Vac u u m ,  an d  WAG D .    C ate g o r y 2  s ys te m s  s h al l  c o m p l y
wi th  5 . 1 . 1 2 .

5 . 2 . 1 3  M e d i c al  S u p p o r t G as e s .    C ate go r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 3 .

5 . 2 . 1 4 *  O p e rati o n  an d  M an age m e n t.    C a te g o r y 2  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 4 .
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5 . 3  C ate go r y 3  P i p e d  G as  an d  Vac u um  S ys te m s .

5 . 3 . 1 *  Ap p l i c ab i l i ty.

5 . 3 . 1 . 1 *    T h e s e  r e q u i r e m e n ts  s h al l  a p p l y to  h e al th  c ar e  fac i l i ‐
ti e s  th at r e q u i r e  C a te g o r y 3  s ys te m s  a s  r e fe r e n c e d  i n  C h a p te r   4 .

5 . 3 . 1 . 2    T h e  fo l l o wi n g s e c ti o n s  o f th i s  c h ap te r  s h a l l  ap p l y to
th e  o p e r a ti o n ,  m a n ag e m e n t,  an d  m a i n te n an c e  o f th e  m e d i c al

ga s  a n d  va c u u m  s ys te m s  i n  b o th  n e w a n d  e x i s ti n g h e a l th  c a r e
fa c i l i ti e s :

( 1 ) 5 . 1 . 3 . 6 . 2
( 2 ) 5 . 1 . 1 0 . 1 1 . 7 . 1
( 3 ) 5 . 3 . 3 . 1  th r o u g h  5 . 3 . 3 . 3
( 4 ) 5 . 3 . 3 . 6 . 1 ( 2 )
( 5 ) 5 . 3 . 3 . 7 ( 2 )
( 6 ) 5 . 3 . 3 . 8 ( 2 )
( 7 ) 5 . 3 . 1 4

5 . 3 . 1 . 3    C ate go r y 3  s ys te m s  s h a l l  b e  p e r m i tte d  to  o n l y s e r ve
s p ac e s  identifed  as  C ate g o r y 3 .

5 . 3 . 2  N ature  o f H az ard s  o f G as  an d  Vac u u m  S ys te m s .    T h e
r e q u i r e m e n t o f 5 . 1 . 2  s h al l  ap p l y to  th e  n a tu r e  o f h a z a r d s  o f ga s

a n d  vac u u m  s ys te m s .

5 . 3 . 3  S o u rc e s .

5 . 3 . 3 . 1  C e n tral  S u p p l y S ys te m  Identifcation  an d  L ab e l i n g.
C ate g o r y 3  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 1 .

5 . 3 . 3 . 2  C e n tral  S u p p l y O p e rati o n s .

5 . 3 . 3 . 2 . 1    C a te g o r y 3  s ys te m s  s h a l l  c o m p l y wi th  th e  r e q u i r e ‐
m e n ts  o f 5 . 1 . 3 . 2  e x c e p t fo r  e m e r ge n c y e l e c tr i c a l  s e r vi c e .

Δ 5 . 3 . 3 . 2 . 2    E m e r g e n c y e l e c tr i c al  s e r vi c e  s h a l l  c o n fo r m  to  th e
r e q u i r e m e n ts  o f S e c ti o n   6 . 6  a n d  NFPA  70.

5 . 3 . 3 . 3  C e n tral  S u p p l y S ys te m  L o c ati o n s .    C ate go r y 3  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 3 . 3 .

5 . 3 . 3 . 4  C o n tro l  E q u i p m e n t.    C a te g o r y 3  s ys te m s  s h a l l  c o m p l y
wi th  5 . 1 . 3 . 4 .

5 . 3 . 3 . 5  C e n tral  S up p l y S ys te m s .    C ate go r y 3  c e n tr al  s u p p l y
s ys te m s  s h al l  b e  p e r m i tte d  to  c o n s i s t o f th e  fo l l o wi n g:

( 1 ) Gas  c yl i n d e r  o r  c r yo g e n i c  l i q u i d  c o n tai n e r  h e a d e r s  i n
ac c o r d an c e  wi th  5 . 3 . 3 . 5 . 1 0

( 2 ) O x yg e n  c o n c e n tr ato r  s u p p l y u n i ts  i n  ac c o r d a n c e  wi th
5 . 3 . 3 . 5 . 1 1

( 3 ) C yl i n d e r  m an i fo l d s  fo r  g as  c yl i n d e r s  i n  ac c o r d an c e  wi th
5 . 3 . 3 . 5 . 1 2

( 4 ) M an i fo l d s  fo r  c r yo g e n i c  l i q u i d  c o n tai n e r s  i n  ac c o r d a n c e
wi th  5 . 3 . 3 . 5 . 1 3

( 5 ) C r yo ge n i c  fuid  c e n tr al  s u p p l y s ys te m s  i n  ac c o r d a n c e
wi th  5 . 3 . 3 . 5 . 1 4

( 6 ) M e d i c al  a i r  c o m p r e s s o r  s ys te m s  i n  ac c o r d an c e  wi th
5 . 3 . 3 . 6

( 7 ) P r o p o r ti o n i n g  ai r  s ys te m s  i n  ac c o r d an c e  wi th  5 . 3 . 3 . 6 . 2
( 8 ) M e d i c al - s u r gi c al  va c u u m  s ys te m s  i n  a c c o r d an c e  wi th

5 . 3 . 3 . 7
( 9 ) Was te  a n e s th e ti c  ga s  d i s p o s al  s ys te m s  ( WAGD s )  i n

a c c o r d an c e  wi th  5 . 3 . 3 . 8
( 1 0 ) I n s tr u m e n t a i r  c o m p r e s s o r  s ys te m s  i n  ac c o r d a n c e  wi th

5 . 3 . 3 . 9

5 . 3 . 3 . 5 . 1  G e n e ral .    C ate go r y 3  s ys te m s  s h al l  c o m p l y wi th
5 . 1 . 3 . 5 . 1 .

5 . 3 . 3 . 5 . 2  P e r m i tte d  L o c ati o n s  fo r M e d i c al  G as e s .    C ate go r y 3
s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 5 . 2 .

5 . 3 . 3 . 5 . 3  S u p p o r t G as e s .    C a te g o r y 3  s ys te m s  s h al l  c o m p l y wi th
5 . 1 . 3 . 5 . 3 .

5 . 3 . 3 . 5 . 4  M ate ri al s .    C ate go r y 3  s ys te m s  s h a l l  c o m p l y wi th
5 . 1 . 3 . 5 . 4 .

5 . 3 . 3 . 5 . 5  C o n tro l s  fo r L i n e  P re s s u re .    Wi th  th e  e x c e p ti o n  o f
fnal  l i n e  c o n tr o l s ,  wh i c h  s h a l l  b e  p e r m i tte d  to  b e  s i m p l e x ,
C ate go r y 3  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 5 .

5 . 3 . 3 . 5 . 6  Re l i e f Val ve s .    C a te g o r y 3  s ys te m s  s h a l l  c o m p l y wi th
5 . 1 . 3 . 5 . 6 .

5 . 3 . 3 . 5 . 7  Au x i l i ar y S o u rc e  C o n n e c ti o n .    C ate go r y 3  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 4 . 1 0 .

5 . 3 . 3 . 5 . 8  M u l ti p l e  P re s s u re s .    Wi th  th e  e x c e p ti o n  o f e a c h
p i p e d  d i s tr i b u ti o n  n e two r k fr o m  th e  s i n g l e  c e n tr al  s u p p l y

s ys te m ,  th e  c o n tr o l  m e c h an i s m  c o m p o n e n ts  o f wh i c h  s h al l  b e
p e r m i tte d  to  b e  s i m p l e x ,  C a te g o r y 3  s ys te m s  s h a l l  c o m p l y wi th
5 . 1 . 3 . 5 . 7 .

5 . 3 . 3 . 5 . 9  L o c al  S i gn al s .    C ate go r y 3  s ys te m s  s h al l  c o m p l y wi th
5 . 1 . 3 . 5 . 8 .

5 . 3 . 3 . 5 . 1 0  G as  C yl i n d e r o r C r yo ge n i c  L i q ui d  C o n tai n e r
H e ad e r.    C ate go r y 3  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 5  an d
5 . 1 . 3 . 5 . 9 ,  e x p e c t as  fo l l o ws :

( 1 ) Gas  c yl i n d e r  o r  c r yo g e n i c  l i q u i d  c o n tai n e r  h e ad e r s  s h a l l
b e  i n  a c c o r d a n c e  wi th  5 . 1 . 3 . 5 . 9 ,  wi th  suffcient c yl i n d e r
c o n n e c ti o n s  to  p r o vi d e  fo r  at l e as t o n e  ave r ag e  d ay’ s
s u p p l y,  an d  wi th  th e  a p p r o p r i ate  n u m b e r  o f c o n n e c ti o n s

d e te r m i n e d  o n l y a fte r  c o n s i d e r ati o n  o f th e  d e l i ve r y
s c h e d u l e ,  th e  p r o x i m i ty o f th e  fa c i l i ty to  a l te r n ate

s u p p l i e s ,  an d  th e  fa c i l i ty’ s  e m e r g e n c y p l an .
( 2 ) T h e  h e a d e r ( s )  s h a l l  h a ve  a  l o c al  s i g n al  th at vi s i b l y i n d i ‐

c a te s  th e  o p e r ati n g  s ta tu s  o f th e  e q u i p m e n t a n d  c o m p l i e s
wi th  5 . 1 . 3 . 5 . 8 .

( 3 ) * T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f th e  h e a d e r s ’  m e d i c al  ga s .

Δ 5 . 3 . 3 . 5 . 1 1  O x yge n  C e n tral  S u p p l y S ys te m s  U s i n g C o n c e n tra‐
to rs .    C ate go r y 3  s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 5 ,  5 . 1 . 3 . 9 . 1 ,
a n d  5 . 1 . 3 . 9 ,  e x c e p t as  fo l l o ws :

( 1 ) O x yg e n  s u p p l y s ys te m s  u s i n g c o n c e n tr ato r s  s h a l l  b e
p e r m i tte d  to  c o n s i s t o f o n e  s o u r c e .

( 2 ) T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f o x yge n .

( 3 ) E m e r g e n c y e l e c tr i c a l  s e r vi c e  s h al l  c o n fo r m  to  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   6 . 6  an d  NFPA  70.

5 . 3 . 3 . 5 . 1 2  M an i fo l d s  fo r G as  C yl i n d e rs .    C a te g o r y 3  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 3 . 5  an d  5 . 1 . 3 . 5 . 1 0 .

5 . 3 . 3 . 5 . 1 3  M an i fo l d s  fo r C r yo ge n i c  L i q u i d  C o n tai n e rs .    C a te ‐
go r y 3  s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 5  an d  5 . 1 . 3 . 5 . 1 1 .

5 . 3 . 3 . 5 . 1 4  C r yo ge n i c  Fl u i d  C e n tral  S up p l y S ys te m s .    C ate go r y
3  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 5  a n d  5 . 1 . 3 . 1 0 .

5 . 3 . 3 . 6  M e d i c al  Ai r.

Δ 5 . 3 . 3 . 6 . 1  M e d i c al  Ai r C o m p re s s o r S ys te m s .    C ate g o r y 3
s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 5  an d  5 . 1 . 3 . 6 ,  e x c e p t as  fo l l o ws :

( 1 ) M e d i c al  ai r  c o m p r e s s o r s ,  d r ye r s ,  afte r c o o l e r s ,  flters,  an d
r e g u l ato r s  s h al l  b e  p e r m i tte d  to  b e  s i m p l e x .
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( 2 ) T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f m e d i c al  ai r.

( 3 ) E m e r ge n c y e l e c tr i c a l  s e r vi c e  s h a l l  c o n fo r m  to  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   6 . 6  a n d  NFPA  70.

5 . 3 . 3 . 6 . 2  P ro p o r ti o n i n g Ai r S ys te m s .    C ate g o r y 3  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 5 ,  5 . 1 . 3 . 6 ,  an d  5 . 1 . 3 . 6 . 3 . 1 4 .

Δ 5 . 3 . 3 . 7  M e d i c al –S u rgi c al  Vac u u m  S ys te m s .    C ate go r y 3  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 3 . 5  a n d  5 . 1 . 3 . 7 ,  e x c e p t as  fo l l o ws :

( 1 ) M e d i c a l –s u r g i c a l  va c u u m  s ys te m s  s h a l l  b e  p e r m i tte d  to  b e
s i m p l e x .

( 2 ) T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f m e d i c a l –s u r g i c al  va c u u m .

( 3 ) E m e r g e n c y e l e c tr i c a l  s e r vi c e  s h al l  c o n fo r m  to  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   6 . 6  an d  NFPA  70.

Δ 5 . 3 . 3 . 8  Was te  An e s th e ti c  G as  D i s p o s al  S ys te m s  ( WAG D s ) .
C ate go r y 3  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 5  an d  5 . 1 . 3 . 8 ,  e x c e p t
as  fo l l o ws :

( 1 ) M e d i c al  WAGD  p u m p s  s h al l  b e  p e r m i tte d  to  b e  s i m p l e x .
( 2 ) T h e  fac i l i ty s taff s h al l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al

wi th  th e  l o s s  o f WAG D .
( 3 ) E m e r ge n c y e l e c tr i c a l  s e r vi c e  s h a l l  c o n fo r m  to  th e  r e q u i r e ‐

m e n ts  o f S e c ti o n   6 . 6  a n d  NFPA  70.

Δ 5 . 3 . 3 . 9  I n s tr u m e n t Ai r C o m p re s s o r S ys te m s .    C a te g o r y 3
s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 5  an d  5 . 1 . 1 3 . 3 . 7 ,  e x c e p t a s
fo l l o ws :

( 1 ) I n s tr u m e n t ai r  c o m p r e s s o r  s ys te m s  s h a l l  b e  p e r m i tte d  to
b e  s i m p l e x  wi th  n o  s ta n d b y h e a d e r.

( 2 ) T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f i n s tr u m e n t a i r.

( 3 ) E m e r g e n c y e l e c tr i c a l  s e r vi c e  s h al l  c o n fo r m  to  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   6 . 6  an d  NFPA  70.

5 . 3 . 4  Val ve s .    C ate g o r y 3  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 4 .

5 . 3 . 5  S tati o n  O u tl e ts  an d  I n l e ts .    C a te g o r y 3  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 5 .

5 . 3 . 6  M an u fac tu re d  As s e m b l i e s .    C ate g o r y 3  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 6 .

5 . 3 . 7  S u r fac e - M o u n te d  M e d i c al  G as  Rai l s .    C a te g o r y 3  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 7 .

5 . 3 . 8  P re s s u re  an d  Vac u u m  I n d i c ato rs .    C ate go r y 3  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 8 .

5 . 3 . 9  War n i n g S ys te m s .    War n i n g s ys te m s  as s o c i ate d  wi th  C a te ‐
go r y 3  s ys te m s  s h al l  p r o vi d e  th e  m a s te r,  a r e a,  an d  l o c al  al a r m
fu n c ti o n s  o f a C a te g o r y 1  s ys te m  a s  r e q u i r e d  i n  5 . 1 . 9 ,  e x c e p t a s
fo l l o ws :

( 1 ) War n i n g  s ys te m s  s h al l  b e  p e r m i tte d  to  b e  a  s i n gl e  a l a r m
p an e l  ( i . e . ,  a  c o m b i n ati o n  m as te r / ar e a  al a r m  p an e l ) .

( 2 ) T h e  al a r m  p a n e l  s h a l l  b e  l o c ate d  i n  an  ar e a  o f c o n ti n u o u s
s u r ve i l l an c e  wh i l e  th e  fac i l i ty i s  i n  o p e r ati o n .

( 3 ) P r e s s u r e  an d  va c u u m  s wi tc h e s / s e n s o r s  s h a l l  b e  m o u n te d
at th e  s o u r c e  e q u i p m e n t wi th  a p r e s s u r e  i n d i c ato r  a t th e

m a s te r  al ar m  p an e l .
( 4 ) E l e c tr i c al  p o we r  fo r  war n i n g s ys te m s  s h al l  b e  i n  ac c o r d ‐

a n c e  wi th  S e c ti o n  6 . 6  fo r  C ate g o r y 3  a n d  C ate go r y 4
s p ac e s .

5 . 3 . 1 0  D i s tri b u ti o n .    C a te g o r y 3  s ys te m s  s h al l  c o m p l y wi th
5 . 1 . 1 0 .

5 . 3 . 1 1  L ab e l i n g an d  Identifcation.    C a te g o r y 3  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 1 .

5 . 3 . 1 2  P e r fo r m an c e  C ri te ri a an d  Te s ti n g — G as ,  M e d i c al –
S urgi c al  Vac u u m ,  an d  WAG D .    C ate g o r y 3  s ys te m s  s h a l l  c o m p l y
wi th  5 . 1 . 1 2 .

5 . 3 . 1 3  M e d i c al  S u p p o r t G as e s .    C ate go r y 3  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 3 ,  e x c e p t as  fo l l o ws :

( 1 ) I n s tr u m e n t ai r  c o m p r e s s o r  s ys te m s  s h a l l  b e  p e r m i tte d  to
b e  s i m p l e x  wi th  n o  s ta n d b y h e a d e r.

( 2 ) T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f i n s tr u m e n t a i r.

5 . 3 . 1 4  O p e rati o n  an d  M an age m e n t.    C ate g o r y 3  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 4 .

N 5 . 4  L i q u i d  Wi th d rawal  an d  P i p i n g.

N 5 . 4 . 1 *  G e n e ral .    T h i s  s e c ti o n  s h a l l  a p p l y to  h e al th  c a r e  fac i l i ‐
ti e s  th at d r a w c r yo ge n i c  l i q u i d s  fr o m  c o n ta i n e r s  fo r  u s e  i n

l i q u i d  fo r m .

N 5 . 4 . 2  C o n tai n e rs .

N 5 . 4 . 2 . 1    C o n tai n e r s  u s e d  fo r  c r yo g e n i c  l i q u i d  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 .

N 5 . 4 . 2 . 2    C o n tai n e r  s to r ag e  l o c a ti o n s  s h al l  c o m p l y wi th  5 . 1 . 3 . 1 . 8 ,
5 . 1 . 3 . 1 . 9 ,  5 . 1 . 3 . 3 . 2 ,  an d  5 . 1 . 3 . 5 . 1 2 .

N 5 . 4 . 2 . 3    C o n tai n e r  o p e r ati o n s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 1 . 6 ,
5 . 1 . 3 . 1 . 7 ,  a n d  5 . 1 . 3 . 2 .

N 5 . 4 . 3  Ve n ti l ati o n .    L o c ati o n s  h o l d i n g c o n tai n e r s  fo r  l i q u i d
wi th d r awal  s h al l  c o m p l y wi th  th e  ve n ti l a ti o n  r e q u i r e m e n ts  o f

5 . 1 . 3 . 3 . 3 . 1  o r  5 . 1 . 3 . 3 . 3 . 4 .

N 5 . 4 . 4  M ate ri al s .    M a te r i al s  u s e d  wi th  l i q u i d  wi th d r a wal  s ys te m s
s h a l l  b e  c o m p a ti b l e  wi th  th e  te m p e r atu r e s ,  p r e s s u r e s ,  an d  g as e s
to  wh i c h  th e y c o u l d  b e  e x p o s e d  u n d e r  n o r m al  u s e  a n d  u n d e r

a n y c o n d i ti o n s  th at c an  r e a s o n a b l y b e  an ti c i p ate d  i n  th e  e ve n t
o f a s i n g l e  fau l t i n  a  p r o te c ti o n  d e vi c e ( s ) .

N 5 . 4 . 5  Re l i e f Val ve s .

N 5 . 4 . 5 . 1    L i q u i d  wi th d r a wal  s ys te m s  a n d  d e vi c e s  s h al l  b e  p r o vi ‐
d e d  wi th  p r e s s u r e  r e l i e f m e c h a n i s m s  wh e r e ve r  l i q u i d  c an  b e
tr a p p e d  b e twe e n  two  val ve s  o r  c o n tr o l  d e vi c e s  a n d  wh e r e ,  d u e

to  l o w o r  i n te r m i tte n t fow,  l i q u i d  c o u l d  c o n ve r t to  g as .

N 5 . 4 . 5 . 2 *    Al l  p r e s s u r e  r e l i e f va l ve s  s h al l  m e e t th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  b e  d e s i gn e d  fo r  th e  specifc  g as  s e r vi c e .
( 2 ) T h e y s h a l l  b e  d e s i gn e d  fo r  s e r vi c e  wi th  c r yo g e n i c  l i q u i d s .
( 3 ) T h e y s h al l  h ave  a  r e l i e f p r e s s u r e  s e tti n g n o  h i g h e r  th an

th e  m ax i m u m  a l l o wa b l e  wo r ki n g  p r e s s u r e  ( M AWP )  o f th e
c o m p o n e n t wi th  th e  l o we s t wo r ki n g  p r e s s u r e  r a ti n g i n  th e
p o r ti o n  o f th e  s ys te m  b e i n g p r o te c te d .

( 4 ) T h e y s h a l l  b e  ve n te d  i n to  a s a fe  l o c ati o n  wi th  th e  u n d e r ‐
s tan d i n g  th a t th e y c o u l d  d i s c h ar g e  ga s  o r  l i q u i d  a t c r yo ‐
g e n i c  te m p e r atu r e s .
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N 5 . 4 . 6  M an i fo l d s  fo r C r yo ge n i c  L i q u i d  Wi th d rawal .

N 5 . 4 . 6 . 1    M an i fo l d s  fo r  c r yo ge n i c  l i q u i d  wi th d r a wal  s h al l  b e
l o c ate d  i n  a c c o r d a n c e  wi th  5 . 1 . 3 . 3 . 1  an d  m e e t o n e  o f th e

fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) I f l o c ate d  o u td o o r s ,  th e y s h al l  b e  i n s tal l e d  i n  an  e n c l o s u r e
u s e d  o n l y fo r  th i s  p u r p o s e  an d  s i te d  to  c o m p l y wi th  th e

m i n i m u m  d i s ta n c e  r e q u i r e m e n ts  o f Tab l e  5 . 1 . 3 . 5 . 1 1 . 1 .
( 2 ) I f l o c ate d  i n d o o r s ,  th e y s h a l l  b e  i n s ta l l e d  wi th i n  a r o o m

u s e d  o n l y fo r  th e  e n c l o s u r e  o f s u c h  m an i fo l d s .

N 5 . 4 . 6 . 2 *    M a n i fo l d  l o c ati o n s  fo r  c r yo g e n i c  l i q u i d  wi th d r a wal
s h a l l  c o m p l y wi th  th e  fo l l o wi n g :

( 1 ) T h e  l o c ati o n  s h a l l  b e  c o n s tr u c te d  i n  a c c o r d an c e  wi th
5 . 1 . 3 . 3 . 2 .

( 2 ) Ve n ti l a ti o n  s h a l l  b e  suffcient to  m ai n ta i n  m an i fo l d  r o o m
o x yge n  l e ve l s  b e twe e n  1 9 . 5  an d  2 3 . 5   p e r c e n t.

N 5 . 4 . 6 . 3    M an i fo l d s  fo r  c r yo g e n i c  l i q u i d  wi th d r a wal  s h al l  h ave
th e i r  p r i m ar y a n d  s e c o n d ar y h e a d e r s  l o c ate d  i n  th e  s a m e  e n c l o ‐
s u r e .

N 5 . 4 . 6 . 4    M an i fo l d s  fo r  c r yo ge n i c  l i q u i d  wi th d r awa l  s h al l  m e e t
th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e y s h al l  c o n s i s t o f two  o r  m o r e  e q u al  h e ad e r s ,  e a c h
h avi n g  suffcient c ap ac i ty to  m e e t th e  r e q u i r e d  p e a k fow
r ate  a n d  e x p e c te d  d u r a ti o n  o f s u p p l y.

( 2 ) T h e y s h al l  c o n s i d e r  th e  n o r m a l  e vap o r ati o n  r ate  o f th e
c o n tai n e r s  an d  p i p i n g .

N 5 . 4 . 6 . 5    M an i fo l d s  fo r  c r yo ge n i c  l i q u i d  wi th d r awa l  s h al l  i n c l u d e
an  au to m ati c  m e a n s  o f c o n tr o l l i n g  th e  two  h e a d e r s  to  ac c o m ‐

p l i s h  th e  fo l l o wi n g  d u r i n g n o r m al  o p e r ati o n :

( 1 ) * O n e  c r yo g e n i c  l i q u i d  h e a d e r  s h al l  b e  th e  p r i m ar y an d  th e
o th e r,  th e  s e c o n d a r y,  wi th  e i th e r  b e i n g  c a p a b l e  o f e i th e r

r o l e .
( 2 ) Wh e n  th e  p r i m ar y h e a d e r  i s  d e p l e te d ,  th e  s e c o n d ar y

h e ad e r  s h al l  au to m ati c a l l y b e gi n  to  s u p p l y th e  s ys te m .

N 5 . 4 . 6 . 6    M an i fo l d s  fo r  c r yo ge n i c  l i q u i d  wi th d r awa l  s h al l  i n c l u d e
a m an u al  o r  au to m ati c  m e an s  to  p l a c e  e i th e r  h e ad e r  i n to  th e

r o l e  o f p r i m ar y h e ad e r  a n d  th e  o th e r  i n to  th e  r o l e  o f s e c o n d ar y
h e ad e r.

N 5 . 4 . 6 . 7    M a n i fo l d s  fo r  c r yo ge n i c  l i q u i d  wi th d r a wal  s h a l l  h a ve  a
l o c al  s i g n al ( s )  th a t vi s i b l y i n d i c ate s  th e  o p e r ati n g  s tatu s  o f th e
c o n tai n e r  c o n te n ts  an d  th e  o p e r ati n g  h e ad e r.

N 5 . 4 . 6 . 8    Au d i b l e  an d  vi s u al  al ar m s  s h al l  b e  p r o vi d e d  to  i n d i c ate
th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) L o w c o n te n ts  o f th e  c o n ta i n e r s
( 2 ) Wh e n  o r  at a  p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  s e c o n ‐

d ar y h e ad e r  b e g i n s  to  s u p p l y th e  s ys te m ,  i n d i c ati n g
c h a n ge o ve r  h as  o c c u r r e d  o r  i s  a b o u t to  o c c u r

N 5 . 4 . 6 . 9  P i p i n g.

N 5 . 4 . 6 . 9 . 1  M ate ri al s .

N 5 . 4 . 6 . 9 . 1 . 1    P i p i n g m a te r i al s  fo r  feld-installed  c r yo g e n i c  l i q u i d
wi th d r a wal  s ys te m s  s h al l  b e  i n  a c c o r d an c e  wi th  th e  m an u fa c tu r ‐

e r ’ s  r e c o m m e n d a ti o n s .

N 5 . 4 . 6 . 9 . 1 . 2    Va l ve s  a n d  o th e r  c o n tr o l  ap p a r atu s  s h a l l  b e  s u i tab l e
fo r  c r yo g e n i c  s e r vi c e .

N 5 . 4 . 6 . 9 . 1 . 3 *    S p e c i al  p u r p o s e  d e vi c e s  s h al l  m e e t th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  c o n s tr u c te d  o f m ate r i a l s  c o m p a ti b l e  wi th
c r yo g e n i c  s e r vi c e .

( 2 ) T h e y s h al l  b e  p l a c e d  s u c h  th at th e y ar e  vi s i b l e  fo r  i n s p e c ‐
ti o n ,  te s ti n g ,  an d  s e r vi c e .

( 3 ) T h e y s h a l l  b e  p l ac e d  o r  g u a r d e d  to  p r e ve n t th e  d e ve l o p ‐
m e n t o f an y h az ar d s  wh e n  th e y o p e r a te .

N 5 . 4 . 6 . 9 . 1 . 4    E l e c tr i c al  d e vi c e s  a n d  wi r i n g p l a c e d  i n  p r o x i m i ty to
c r yo g e n i c  fuid  o r  p o te n ti al l y e x p o s e d  to  i c e  o r  c o n d e n s a te

s h a l l  b e  p r o te c te d  fo r  we t l o c ati o n s .

N 5 . 4 . 6 . 9 . 2  I n s tal l ati o n .    P i p i n g  fo r  feld-installed  c r yo ge n i c
l i q u i d  wi th d r awa l  s ys te m s  s h al l  b e  i n s tal l e d  i n  a c c o r d a n c e  wi th

th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

N 5 . 4 . 6 . 9 . 3  I n s u l ati o n  o r P ro te c ti o n .    Al l  p i p i n g fo r  feld-
installed  c r yo ge n i c  l i q u i d  wi th d r a wal  s ys te m s  s h al l  b e  i n s u l a te d
o r  p r o te c te d  to  p r e ve n t i n ad ve r te n t c o n tac t,  i c i n g,  a n d  c o n d e n ‐

s a ti o n .

N 5 . 4 . 6 . 1 0  Te s ti n g.    P i p i n g  fo r  feld-installed  c r yo ge n i c  l i q u i d
wi th d r awal  s ys te m s  s h al l  b e  te s te d  i n  ac c o r d a n c e  wi th  th e

m a n u fac tu r e r ’ s  r e c o m m e n d ati o n s  an d  i n c l u d e  th e  fo l l o wi n g:

( 1 ) E val u ati o n  o f r e l i e f val ve  l o c a ti o n s  an d  c r a c ki n g p r e s s u r e s
( 2 ) L e a k te s ts  a t th e  h i g h e r  o f 1 . 5  ti m e s  th e  e x p e c te d  n o r m al

o p e r ati n g  p r e s s u r e  o r  th e  h i g h e s t r e l i e f val ve  c r ac ki n g
p r e s s u r e  i n  th e  p i p i n g

( 3 ) I n s u l ati o n  i n te gr i ty
( 4 ) * O th e r  c r i te r i a as  d e te r m i n e d  b y th e  ap p l i c ati o n
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C h ap te r  6       E l e c tri c al  S ys te m s

6 . 1 *  Ap p l i c ab i l i ty.

6 . 1 . 1  E l e c tri c al  I n s tal l ati o n .    I n s ta l l ati o n  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  NFPA  70.

6 . 1 . 2    T h i s  c h ap te r  s h a l l  ap p l y to  n e w h e a l th  c ar e  fac i l i ti e s  a s
specifed  i n  S e c ti o n   1 . 3 .

6 . 1 . 3    T h e  fo l l o wi n g  p ar a gr a p h s  s h al l  ap p l y to  n e w an d  e x i s ti n g
h e al th  c ar e  fa c i l i ti e s :

( 1 ) 6 . 3 . 2 . 2 . 1
( 2 ) 6 . 3 . 2 . 3 . 6 ( B ) ( 2 )  a n d  6 . 3 . 2 . 3 . 6 ( B ) ( 3 )
( 3 ) 6 . 3 . 2 . 3 . 8
( 4 ) 6 . 3 . 2 . 6 . 8
( 5 ) 6 . 3 . 2 . 8 . 2
( 6 ) 6 . 3 . 3 . 2 . 5  th r o u g h  6 . 3 . 3 . 2 . 7
( 7 ) 6 . 3 . 3 . 3 . 3  an d  6 . 3 . 3 . 3 . 4
( 8 ) 6 . 3 . 4
( 9 ) 6 . 7 . 1 . 2 . 7 . 2 ( H )

( 1 0 ) 6 . 7 . 2 . 2 . 5 ( B )
( 1 1 ) 6 . 7 . 2 . 2 . 6
( 1 2 ) 6 . 7 . 4
( 1 3 ) S e c ti o n   6 . 8

6 . 1 . 4    T h e  fo l l o wi n g  p ar ag r ap h s  s h al l  ap p l y o n l y to  e x i s ti n g
h e al th  c ar e  fa c i l i ti e s :

( 1 ) 6 . 3 . 2 . 5 . 1 . 3
( 2 ) S e c ti o n   6 . 9

6 . 2  N ature  o f H az ard s .

6 . 2 . 1 *  Fi re  an d  E x p l o s i o n s .

6 . 2 . 2  S h o c k.  ( Re s e r ve d )

6 . 2 . 3  T h e r m al .  ( Re s e r ve d )

Δ 6 . 2 . 4  L o c ati o n  o f E l e c tri c al  S ys te m  C o m p o n e n ts .

6 . 2 . 4 . 1    E l e c tr i c al  s ys te m  c o m p o n e n ts  s h a l l  b e  l o c ate d  to  m i n i ‐
m i z e  i n te r r u p ti o n s  c a u s e d  b y n a tu r al  fo r c e s  c o m m o n  to  th e
ar e a o r  n atu r a l  d i s as te r s  identifed  i n  th e  fa c i l i ty' s  e m e r ge n c y

o p e r ati o n s  p l a n .

Δ 6 . 2 . 4 . 2    I n s ta l l ati o n s  o f e l e c tr i c al  s o u r c e s  s h a l l  b e  l o c a te d  to
r e d u c e  p o s s i b l e  i n te r r u p ti o n  o f e l e c tr i c al  s ys te m s  r e s u l ti n g

fr o m  n atu r al  fo r c e s  a n d  to  r e d u c e  p o s s i b l e  d i s r u p ti o n  o f e l e c tr i ‐
c a l  s ys te m s  d u e  to  i n te r n al  wi r i n g an d  e q u i p m e n t fa i l u r e s .

6 . 2 . 4 . 3    F e e d e r s  an d  as s o c i ate d  r ac e ways  s e r vi n g e s s e n ti al  e l e c ‐
tr i c a l  s ys te m  tr a n s fe r  e q u i p m e n t s h al l  b e  l o c ate d  s u c h  th at
p h ys i c al  s e p a r ati o n  i s  p r o vi d e d  b e twe e n  e a c h  o f th e  e l e c tr i c al

s ys te m  fe e d e r s  to  p r e ve n t p o s s i b l e  s i m u l tan e o u s  i n te r r u p ti o n .

6 . 3  G e n e ral .

6 . 3 . 1  S o u rc e s .    E a c h  h e a l th  c ar e  a p p l i a n c e  r e q u i r i n g  e l e c tr i ‐
c a l  p o we r  fo r  o p e r a ti o n  s h al l  b e  s u p p l i e d  b y o n e  o r  m o r e

p o we r  s o u r c e s  a s  r e q u i r e d  fo r  th e  p ar ti c u l ar  s ys te m .

6 . 3 . 1 . 1  P o we r/ U ti l i ty C o m p an y.  ( Re s e r ve d )

6 . 3 . 1 . 2  O n - S i te  G e n e rato r S e t.  ( Re s e r ve d )

6 . 3 . 2  D i s tri b uti o n .

6 . 3 . 2 . 1 *    D i s tr i b u ti o n  s ys te m  ar r an g e m e n ts  s h al l  b e  d e s i g n e d
to  m i n i m i z e  i n te rr u p ti o n s  to  th e  e l e c tr i c a l  s ys te m s  d u e  to  i n te r ‐
n al  fai l u r e s  b y th e  u s e  o f e q u i p m e n t r ate d  fo r  th e  ap p l i c ati o n .

6 . 3 . 2 . 2  Re c e p tac l e s .

6 . 3 . 2 . 2 . 1 *  Typ e s  o f Re c e p tac l e s .

( A)    E a c h  r e c e p ta c l e  s h al l  p r o vi d e  a t l e as t o n e  s e p a r ate ,
gr o u n d i n g  te r m i n al  c ap a b l e  o f m ai n tai n i n g  l o w- c o n tac t r e s i s t‐

a n c e  wi th  i ts  m ati n g  p l u g,  d e s p i te  s e ve r e  e l e c tr i c a l  an d  m e c h an ‐
i c al  u s e  o f th e  r e c e p ta c l e .  T h e  g r o u n d i n g  te r m i n a l  o f e a c h
r e c e p ta c l e  s h al l  b e  c o n n e c te d  to  th e  r e fe r e n c e  g r o u n d i n g p o i n t
b y m e an s  o f a n  i n s u l ate d  c o p p e r  e q u i p m e n t g r o u n d i n g

c o n d u c to r.

( B )    S p e c i a l  r e c e p tac l e s ,  s u c h  as  th e  fo l l o wi n g,  s h al l  b e  p e r m i t‐
te d :

( 1 ) F o u r- p o l e  u n i ts  p r o vi d i n g  an  e x tr a p o l e  fo r  r e d u n d a n t
g r o u n d i n g  o r  g r o u n d  c o n ti n u i ty m o n i to r i n g

( 2 ) L o c ki n g-typ e  r e c e p tac l e s

( C )    Al l  n o n -l o c ki n g -typ e ,  1 2 5 -vo l t,  1 5 - o r  2 0 -am p e r e  s i n gl e ,
d u p l e x ,  o r  q u ad r u p l e x  typ e  r e c e p tac l e s ,  o r  an y c o m b i n a ti o n
th e r e o f,  l o c ate d  i n  o p e r a ti n g r o o m s  an d  a t p ati e n t b e d  l o c a‐

ti o n s  i n  C ate go r y 1  a n d  C a te g o r y 2  s p a c e s  s h al l  b e  l i s te d  an d
identifed  a s  “ h o s p i ta l  g r ad e . ”

( D )    Re c e p ta c l e s  th at a r e  l o c ate d  wi th i n  p a ti e n t r o o m s ,  b a th ‐
r o o m s ,  p l a yr o o m s ,  a n d  ac ti vi ty r o o m s  o f p e d i a tr i c  u n i ts  o r
s p ac e s  wi th  s i m i l a r  r i s k as  d e te r m i n e d  b y th e  h e al th  c ar e  fac i l i ‐

ty’ s  go ve r n i n g  b o d y b y c o n d u c ti n g a r i s k as s e s s m e n t,  o th e r  th a n
i n fa n t n u r s e r i e s ,  s h al l  b e  l i s te d  an d  identifed  as  “ tam p e r  r e s i s t‐
a n t”  o r  s h al l  e m p l o y a  l i s te d  tam p e r-r e s i s tan t c o ve r.

6 . 3 . 2 . 2 . 2  M i n i m u m  N u m b e r o f Re c e p tac l e s .    T h e  n u m b e r  o f
r e c e p ta c l e s  s h a l l  b e  d e te r m i n e d  b y th e  i n te n d e d  u s e  o f th e

s p ac e s  i n  ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 2 ( A)  th r o u g h  6 . 3 . 2 . 2 . 2 ( E ) .

( A)  Re c e p tac l e s  S e r vi n g P ati e n t B e d  L o c ati o n s  i n  C ate go r y 2
S p ac e s .    E a c h  p ati e n t b e d  l o c a ti o n  s h al l  b e  p r o vi d e d  wi th  a
m i n i m u m  o f e i g h t n o n -l o c ki n g- typ e ,  1 2 5 -vo l t,  1 5 - o r  2 0 -am p e r e
r e c e p ta c l e s ,  a t l e as t fo u r  o f wh i c h  s h al l  b e  c o n n e c te d  to  e i th e r

th e  n o r m al  b r an c h  c i r c u i t o r  a  c r i ti c a l  b r an c h  c i r c u i t s u p p l i e d
b y a d i ffe r e n t tr an s fe r  s wi tc h  o th e r  th an  th e  r e c e p tac l e s  a t th e
s a m e  l o c a ti o n .  T h e s e  r e c e p tac l e s  s h al l  b e  p e r m i tte d  to  b e  o f

th e  s i n g l e ,  d u p l e x ,  o r  q u ad r u p l e x  typ e ,  o r  a n y c o m b i n a ti o n
th e r e o f.  O th e r  r e c e p ta c l e s  ( e . g. ,  p o r tab l e  x -r ay r e c e p tac l e s )
s e r vi n g s p e c i a l -p u r p o s e ,  c o r d -an d -p l u g -c o n n e c te d  e q u i p m e n t

s h a l l  b e  p e r m i tte d  to  b e  o f th e  l o c ki n g  o r  n o n -l o c ki n g -typ e .

( B )  Re c e p tac l e s  S e r vi n g P ati e n t B e d  L o c ati o n s  i n  C ate go r y 1
S p ac e s  O th e r th an  O p e rati n g Ro o m s .    E ac h  p ati e n t b e d  l o c a‐
ti o n  s h al l  b e  p r o vi d e d  wi th  a m i n i m u m  o f 1 4  n o n -l o c ki n g -typ e ,
1 2 5 -vo l t,  1 5 - o r  2 0 - am p e r e  r e c e p ta c l e s ,  a t l e as t s e ve n  o f wh i c h

s h a l l  b e  c o n n e c te d  to  e i th e r  th e  n o r m al  b r a n c h  c i r c u i t o r  a  c r i t‐
i c al  b r a n c h  c i r c u i t s u p p l i e d  b y a  d i ffe r e n t tr an s fe r  s wi tc h  o th e r
th an  th e  r e c e p tac l e s  at th e  s am e  l o c ati o n .  T h e s e  r e c e p tac l e s

s h a l l  b e  p e r m i tte d  to  b e  o f th e  s i n g l e ,  d u p l e x ,  o r  q u ad r u p l e x
typ e ,  o r  an y c o m b i n ati o n  th e r e o f.  O th e r  r e c e p tac l e s  ( e . g. ,  p o r t‐
a b l e  x -r ay r e c e p tac l e s )  s e r vi n g  s p e c i a l -p u r p o s e ,  c o r d -a n d -p l u g-

c o n n e c te d  e q u i p m e n t s h al l  b e  p e r m i tte d  to  b e  o f th e  l o c ki n g
o r  n o n -l o c ki n g -typ e .

( C )  Re c e p tac l e s  i n  O p e rati n g Ro o m s .    E a c h  o p e r ati n g  r o o m
s h a l l  b e  p r o vi d e d  wi th  a m i n i m u m  o f 3 6  1 2 5 -vo l t,  1 5 - o r  2 0 -
a m p e r e  r e c e p tac l e s ,  at l e as t 1 2  o f wh i c h  s h a l l  b e  c o n n e c te d  to

e i th e r  th e  n o r m al  b r an c h  c i r c u i t o r  a c r i ti c al  b r an c h  c i r c u i t
s u p p l i e d  b y a  d i ffe r e n t tr an s fe r  s wi tc h  o th e r  th an  th e  r e c e p ta‐
c l e s  at th e  s am e  l o c ati o n .  T h e y s h al l  b e  p e r m i tte d  to  b e  o f th e

s i n gl e ,  d u p l e x ,  o r  q u a d r u p l e x  typ e ,  o r  an y c o m b i n a ti o n  o f th e
th r e e .  O th e r  r e c e p ta c l e s  ( e . g. ,  p o r ta b l e  x -r a y r e c e p tac l e s )  s e r v‐
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i n g s p e c i a l -p u r p o s e ,  c o r d - an d - p l u g- c o n n e c te d  e q u i p m e n t s h a l l
b e  p e r m i tte d  to  b e  o f th e  l o c ki n g o r  n o n - l o c ki n g-typ e .

( D )  Re c e p tac l e s  i n  B ath ro o m s  o r To i l e t Ro o m s .    Re c e p tac l e s
s h a l l  n o t b e  r e q u i r e d  i n  b ath r o o m s  o r  to i l e t r o o m s .

( E )  Re c e p tac l e s  fo r S p e c i al  Ro o m s .    Re c e p tac l e s  s h a l l  n o t b e
r e q u i r e d  i n  r o o m s  wh e r e  m e d i c al  r e q u i r e m e n ts  m a n d ate  o th e r ‐
wi s e  ( e . g . ,  c e r ta i n  p s yc h i atr i c ,  p e d i a tr i c ,  o r  h yd r o th e r a p y

r o o m s ) .

6 . 3 . 2 . 2 . 3  P o l ari ty o f Re c e p tac l e s .    E ac h  r e c e p ta c l e  s h al l  b e
wi r e d  i n  a c c o r d an c e  wi th  NFPA  70 to  e n s u r e  c o r r e c t p o l ar i ty.

6 . 3 . 2 . 2 . 4  O th e r S e r vi c e s  Re c e p tac l e s .    Re c e p tac l e s  p r o vi d e d
fo r  o th e r  s e r vi c e s  h avi n g  d i ffe r e n t vo l tag e s ,  fr e q u e n c i e s ,  o r

typ e s  o n  th e  s a m e  p r e m i s e s  s h al l  b e  o f s u c h  d e s i g n  th at atta c h ‐
m e n t p l u g s  an d  c ap s  u s e d  i n  s u c h  r e c e p ta c l e s  c an n o t b e

c o n n e c te d  to  c i r c u i ts  o f a  d i ffe r e n t vo l tag e ,  fr e q u e n c y,  o r  typ e ,
b u t s h a l l  b e  i n te r c h a n ge a b l e  wi th i n  e ac h  classifcation  an d
r ati n g  r e q u i r e d  fo r  two -wi r e ,  1 2 5 -V,  s i n g l e -p h as e  ac  s e r vi c e .

6 . 3 . 2 . 2 . 5 *  U s e  o f I s o l ate d  G ro u n d  Re c e p tac l e s .

( A)    An  i s o l a te d  g r o u n d  r e c e p ta c l e ,  i f u s e d ,  s h a l l  n o t d e fe at th e
p u r p o s e s  o f th e  s afe ty fe atu r e s  o f th e  g r o u n d i n g s ys te m s

d e ta i l e d  i n  6 . 3 . 2 . 5 . 1 .

( B )    An  i s o l ate d  gr o u n d  r e c e p ta c l e  s h a l l  n o t b e  i n s tal l e d  wi th i n
a  p ati e n t c ar e  vi c i n i ty.

( C )    I s o l a te d  g r o u n d i n g r e c e p tac l e s  i n s tal l e d  i n  b r an c h  c i r c u i ts
fo r  p a ti e n t c ar e  s p a c e s  s h a l l  b e  c o n n e c te d  to  an  i n s u l ate d

e q u i p m e n t g r o u n d i n g c o n d u c to r  i n  ac c o r d a n c e  wi th
2 5 0 . 1 4 6 ( D )  o f NFPA 70 i n  ad d i ti o n  to  th e  two  e q u i p m e n t

g r o u n d i n g  c o n d u c to r  p a th s  r e q u i r e d  i n  6 . 3 . 2 . 5 . 1 . 4 .

( D )    T h e  e q u i p m e n t g r o u n d i n g c o n d u c to r  i n s ta l l e d  fo r  i s o l a‐
te d  g r o u n d i n g r e c e p tac l e s  i n  p ati e n t c a r e  a r e as  s h a l l  b e  c l e ar l y
identifed  u s i n g g r e e n  i n s u l a ti o n  wi th  o n e  o r  m o r e  ye l l o w
s tr i p e s  a l o n g  i ts  e n ti r e  l e n g th .

6 . 3 . 2 . 2 . 6  S p e c i al - P urp o s e  O u tl e ts .    B r a n c h  c i r c u i ts  s e r vi n g
o n l y s p e c i al - p u r p o s e  o u tl e ts  o r  r e c e p ta c l e s  ( e . g . ,  p o r ta b l e  x - r ay

r e c e p ta c l e s )  s h al l  n o t b e  r e q u i r e d  to  c o n fo r m  to  th e  r e q u i r e ‐
m e n ts  o f 6 . 4 . 3 .

6 . 3 . 2 . 2 . 7 *  C l i n i c al  L ab o rato ri e s .    O u tl e ts  wi th  two  to  fo u r
r e c e p ta c l e s ,  o r  a n  e q u i va l e n t m u l ti o u tl e t as s e m b l y,  s h a l l  b e
i n s ta l l e d  e ve r y 0 . 5  m  to  1 . 0  m  ( 1 . 6  ft to  3 . 3  ft)  i n  i n s tr u m e n t

u s ag e  a r e as ,  a n d  e i th e r  i n s tal l a ti o n  s h al l  b e  at l e as t 8 0  m m
( 3 . 1 5   i n . )  a b o ve  th e  c o u n te r to p .

6 . 3 . 2 . 3  We t P ro c e d ure  L o c ati o n s .

6 . 3 . 2 . 3 . 1 *    We t p r o c e d u r e  l o c ati o n s  s h al l  b e  p r o vi d e d  wi th
s p e c i al  p r o te c ti o n  ag ai n s t e l e c tr i c  s h o c k.

6 . 3 . 2 . 3 . 2    T h i s  s p e c i a l  p r o te c ti o n  s h al l  b e  p r o vi d e d  a s  fo l l o ws :

( 1 ) P o we r  d i s tr i b u ti o n  s ys te m  th at i n h e r e n tl y l i m i ts  th e  p o s s i ‐
b l e  gr o u n d -fau l t c u r r e n t d u e  to  a frst fa u l t to  a l o w va l u e ,
wi th o u t i n te r r u p ti n g  th e  p o we r  s u p p l y

( 2 ) P o we r  d i s tr i b u ti o n  s ys te m  i n  wh i c h  th e  p o we r  s u p p l y i s
i n te r r u p te d  i f th e  gr o u n d -fau l t c u r r e n t d o e s ,  i n  fac t,
e x c e e d  th e  tr i p  va l u e  o f a C l as s   A GF C I

6 . 3 . 2 . 3 . 3    P a ti e n t b e d s ,  to i l e ts ,  b i d e ts ,  an d  wa s h  b as i n s  s h a l l  n o t
b e  r e q u i r e d  to  b e  c o n s i d e r e d  we t p r o c e d u r e  l o c a ti o n s .

6 . 3 . 2 . 3 . 4 *    O p e r ati n g  r o o m s  s h a l l  b e  c o n s i d e r e d  to  b e  a we t
p r o c e d u r e  l o c a ti o n ,  u n l e s s  a r i s k a s s e s s m e n t c o n d u c te d  b y th e
h e al th  c ar e  go ve r n i n g  b o d y d e te r m i n e s  o th e r wi s e .

6 . 3 . 2 . 3 . 5    I f th e  r i s k a s s e s s m e n t c o n d u c te d  b y th e  h e al th  c a r e
fa c i l i ty’ s  go ve r n i n g  b o d y,  as  defned  i n  C h ap te r  3 ,  d e te r m i n e s

th at th e  o p e r ati n g  r o o m  i s  n o t a  we t p r o c e d u r e  l o c a ti o n ,  th e n
th e  s p e c i a l  p r o te c ti o n  o f 6 . 3 . 2 . 3  s h al l  n o t b e  r e q u i r e d .

6 . 3 . 2 . 3 . 6    I n  e x i s ti n g c o n s tr u c ti o n ,  th e  r e q u i r e m e n ts  o f
6 . 3 . 2 . 3 . 1  s h al l  n o t b e  r e q u i r e d  wh e n  a  wr i tte n  i n s p e c ti o n  p r o c e ‐
d u r e ,  ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n ,  i s

p e r fo r m e d  b y a d e s i g n ate d  i n d i vi d u al  at th e  h o s p i tal  to  i n d i ‐
c a te  th at e q u i p m e n t g r o u n d i n g  c o n d u c to r s  fo r  1 2 0 - V,  s i n g l e -

p h as e ,  1 5 -A an d  2 0 -A r e c e p tac l e s ;  e q u i p m e n t c o n n e c te d  b y
c o r d  an d  p l u g ;  an d  fxed  e l e c tr i c a l  e q u i p m e n t a r e  i n s tal l e d  an d
m a i n tai n e d  i n  ac c o r d an c e  wi th  NFPA 70,  th e  ap p l i c ab l e

p e r fo r m an c e  r e q u i r e m e n ts  o f th i s  c h a p te r,  a n d  C h a p te r  1 0  o f
th i s  c o d e .

( A)    T h e  p r o c e d u r e  s h al l  i n c l u d e  e l e c tr i c a l  c o n ti n u i ty te s ts  o f
a l l  r e q u i r e d  e q u i p m e n t,  g r o u n d i n g c o n d u c to r s ,  a n d  th e i r
c o n n e c ti o n s .

( B )    F i x e d  r e c e p ta c l e s ,  e q u i p m e n t c o n n e c te d  b y c o r d  an d
p l u g,  an d  fxed  e l e c tr i c a l  e q u i p m e n t s h al l  b e  te s te d  as  fo l l o ws :

( 1 ) Wh e n  frst i n s ta l l e d
( 2 ) Wh e r e  th e r e  i s  e vi d e n c e  o f d a m a ge
( 3 ) Afte r  a n y r e p a i r s

6 . 3 . 2 . 3 . 7    T h e  u s e  o f an  i s o l ate d  p o we r  s ys te m  ( I P S )  s h a l l  b e
p e r m i tte d  as  a  p r o te c ti ve  m e a n s  c ap ab l e  o f l i m i ti n g  g r o u n d -

fa u l t c u r r e n t wi th o u t p o we r  i n te r r u p ti o n  i f th e  I P S  c o m p l i e s
wi th  6 . 3 . 2 . 9 .

6 . 3 . 2 . 3 . 8 *    O p e r ati n g  r o o m s  defned  as  we t p r o c e d u r e  l o c a‐
ti o n s  s h al l  b e  p r o te c te d  b y e i th e r  i s o l ate d  p o we r  o r  g r o u n d -
fau l t c i r c u i t i n te r r u p te r s .

6 . 3 . 2 . 3 . 9    Wh e r e  G F C I  p r o te c ti o n  i s  u s e d  i n  an  o p e r a ti n g
r o o m ,  o n e  o f th e  fo l l o wi n g  s h a l l  a p p l y:

( 1 ) E ac h  r e c e p tac l e  s h al l  b e  an  i n d i vi d u al  G F C I  d e vi c e .
( 2 ) E ac h  r e c e p ta c l e  s h a l l  b e  i n d i vi d u a l l y p r o te c te d  b y a  s i n g l e

G F C I  d e vi c e .

6 . 3 . 2 . 4 *  C i rc u i ts .

6 . 3 . 2 . 4 . 1    N o r m al  b r a n c h  c i r c u i ts  s e r vi n g  a  p a ti e n t b e d  l o c a‐
ti o n  s h al l  b e  s u p p l i e d  fr o m  n o t m o r e  th a n  o n e  n o r m al  b r an c h -
c i r c u i t d i s tr i b u ti o n  p a n e l .

6 . 3 . 2 . 4 . 2    B r a n c h  c i r c u i ts  s e r vi n g  a  p a ti e n t b e d  l o c ati o n  s h a l l
b e  p e r m i tte d  to  b e  s u p p l i e d  fr o m  m o r e  th a n  o n e  c r i ti c al

b r a n c h -c i r c u i t d i s tr i b u ti o n  p an e l .

6 . 3 . 2 . 4 . 3    O n l y au th o r i z e d  p e r s o n n e l  s h al l  h a ve  a c c e s s  to  o ve r ‐
c u r r e n t p r o te c ti ve  d e vi c e s  s e r vi n g C a te g o r y 1  an d  C ate go r y 2

s p ac e s .

Δ 6 . 3 . 2 . 4 . 4    O ve r c u r r e n t p r o te c ti ve  d e vi c e s  s e r vi n g C ate g o r y 1
a n d  C ate go r y 2  s p ac e s  s h al l  n o t b e  l o c ate d  i n  p u b l i c  ac c e s s
s p ac e s .

6 . 3 . 2 . 4 . 5    I s o l ate d  p o we r  p an e l s  s h a l l  b e  p e r m i tte d  to  b e  l o c a‐
te d  i n  C ate go r y 1  s p ac e s .
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6 . 3 . 2 . 4 . 6    L o w-vo l ta ge  wi r i n g  s h al l  c o m p l y wi th  e i th e r  o f th e
fo l l o wi n g :

( 1 ) F i x e d  s ys te m s  o f 3 0  V ( d c  o r  a c  r m s )  o r  l e s s  s h al l  b e
p e r m i tte d  to  b e  u n g r o u n d e d  i f th e  i n s u l ati o n  b e twe e n
e a c h  u n g r o u n d e d  c o n d u c to r  a n d  th e  p r i m ar y c i r c u i t,

wh i c h  i s  s u p p l i e d  fr o m  a c o n ve n ti o n al l y gr o u n d e d  d i s tr i ‐
b u ti o n  s ys te m ,  i s  th e  s am e  p r o te c ti o n  as  r e q u i r e d  fo r  th e
p r i m a r y vo l tag e .

( 2 ) A gr o u n d e d  l o w-vo l ta ge  s ys te m  s h a l l  b e  p e r m i tte d  i f l o ad
c u r r e n ts  ar e  n o t c ar r i e d  o n  th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r s .

6 . 3 . 2 . 5  G ro un d i n g.

6 . 3 . 2 . 5 . 1    Gr o u n d i n g  r e q u i r e m e n ts  s h a l l  c o m p l y wi th  th e
re q u i r e m e n ts  i n  6 . 3 . 2 . 5 . 1 . 1  th r o u g h  6 . 3 . 2 . 5 . 1 . 5 .

Δ 6 . 3 . 2 . 5 . 1 . 1  E q u i p m e n t G ro u n d i n g C i rc u i tr y I n te gri ty.    E q u i p ‐
m e n t gr o u n d i n g  an d  b o n d i n g  c o n d u c to r s  a n d  p a ti e n t c ar e
vi c i n i ty g r o u n d i n g an d  b o n d i n g  c o n d u c to r s  s h a l l  b e  i n s tal l e d
s u c h  th at th e  c o n ti n u i ty o f th e  s ys te m  c a n n o t b e  i n te r r u p te d
n o r  th e  r e s i s ta n c e  r ai s e d  ab o ve  a n  ac c e p tab l e  l e ve l  b y th e  i n s ta l ‐
l ati o n ,  r e m o val ,  o r  r e p l ac e m e n t o f an y i n s tal l e d  d e vi c e  o r  e n d
u s e  e q u i p m e n t.

6 . 3 . 2 . 5 . 1 . 2  Re l i ab i l i ty o f G ro u n d i n g.    T h e  e q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r s  s h al l  c o n fo r m  to  NFPA 70.  B r an c h  c i r c u i ts  s e r v‐
i n g e l e c tr i c a l  e q u i p m e n t wi th i n  th e  p a ti e n t c ar e  vi c i n i ty s h a l l  b e
p r o vi d e d  wi th  e ffe c ti ve  gr o u n d -fau l t c u r r e n t p ath s  d u a l -fe d  b y a
wi r i n g  m e th o d  th a t qualifes  as  a n  e q u i p m e n t g r o u n d i n g
c o n d u c to r  an d  b y an  i n s u l ate d  c o p p e r  e q u i p m e n t g r o u n d i n g
c o n d u c to r.

6 . 3 . 2 . 5 . 1 . 3  S e p arate  E q u i p m e n t G ro u n d i n g C o n d u c to r.    Wh e n
e x i s ti n g  c o n s tr u c ti o n  d o e s  n o t h ave  a  s e p ar a te  e q u i p m e n t
gr o u n d i n g  c o n d u c to r,  th e  c o n ti n u e d  u s e  o f th e  s ys te m  s h a l l  b e
p e r m i tte d  i f i t m e e ts  th e  p e r fo r m an c e  r e q u i r e m e n ts  i n  6 . 3 . 3 . 1 .

6 . 3 . 2 . 5 . 1 . 4  G ro un d i n g o f Re c e p tac l e s  an d  Fi x e d  E l e c tri c al
E q u i p m e n t i n  P ati e n t C are  S p ac e s .

( A)  Wi ri n g M e th o d s .    Al l  b r an c h  c i r c u i ts  s e r vi n g  p ati e n t c a r e
s p ac e s  s h a l l  b e  p r o vi d e d  wi th  a n  e ffe c ti ve  g r o u n d -fau l t c u r r e n t
p ath  b y i n s tal l ati o n  i n  a  m e tal  r ac e way s ys te m ,  o r  a c ab l e  h a vi n g
a m e tal l i c  a r m o r  o r  s h e a th  as s e m b l y.  T h e  m e tal  r ac e wa y s ys te m ,
o r  m e ta l l i c  c a b l e  ar m o r,  o r  s h e ath  as s e m b l y s h al l  i ts e l f q u al i fy as
an  e q u i p m e n t gr o u n d i n g  c o n d u c to r.

( B )  I n s u l ate d  E q u i p m e n t G ro un d i n g C o n d uc to rs  an d  I n s u l ate d
E q u i p m e n t B o n d i n g J u m p e rs .    T h e  fo l l o wi n g  s h al l  b e  d i r e c tl y
c o n n e c te d  to  an  i n s u l ate d  c o p p e r  e q u i p m e n t g r o u n d i n g
c o n d u c to r  th a t i s  c l e ar l y identifed  a l o n g i ts  e n ti r e  l e n g th  b y
gr e e n  i n s u l a ti o n ,  wi th  n o  ye l l o w s tr i p e s ,  a n d  i n s tal l e d  wi th  th e
b r a n c h  c i r c u i t c o n d u c to r s  i n  th e  wi r i n g  m e th o d s  a s  p r o vi d e d  i n
6 . 3 . 2 . 5 . 1 . 4 ( A) :

( 1 ) T h e  gr o u n d i n g  te r m i n a l s  o f al l  r e c e p ta c l e s  o th e r  th an
i s o l ate d  g r o u n d  r e c e p tac l e s .

( 2 ) Wh e r e  r e c e p ta c l e s  ar e  m o u n te d  i n  m e ta l  r e c e p tac l e
o u tl e t b o x e s ,  m e ta l  d e vi c e  b o x e s ,  o r  m e tal  e n c l o s u r e s ,  th e
p e r fo r m an c e  o f th e  c o n n e c ti o n  b e twe e n  th e  r e c e p tac l e
gr o u n d i n g  te r m i n al  an d  th e  m e ta l  b o x  o r  e n c l o s u r e  s h a l l

b e  e q u i va l e n t to  th e  p e r fo r m a n c e  p r o vi d e d  b y c o p p e r
wi r e  s i z e d  i n  a c c o r d an c e  wi th  2 5 0 . 1 4 6  a n d  Tab l e  2 5 0 . 1 2 2

o f NFPA  70,  b u t n o  s m al l e r  th an  1 2  AWG.
( 3 ) Al l  n o n -c u r r e n t-c ar r yi n g  c o n d u c ti ve  s u r fac e s  o f fxed  e l e c ‐

tr i c a l  e q u i p m e n t l i ke l y to  b e c o m e  e n e r gi z e d  a n d  s u b j e c t
to  p e r s o n al  c o n ta c t,  o p e r ati n g  at o ve r  1 0 0   vo l ts .

( 4 ) M e ta l  fa c e p l a te s ,  wh i c h  s h al l  b e  c o n n e c te d  to  th e  e q u i p ‐
m e n t g r o u n d i n g  c o n d u c to r  b y m e an s  o f a  m e ta l  m o u n t‐

i n g  s c r e w( s )  s e c u r i n g  th e  fac e p l ate  to  a  g r o u n d e d  o u tl e t
b o x  o r  g r o u n d e d  wi r i n g d e vi c e .

( 5 ) L u m i n ai r e s  m o r e  th an  2 . 3  m  ( 7 1 ∕2  ft)  a b o ve  th e  foor  an d
s wi tc h e s  l o c ate d  o u ts i d e  o f th e  p ati e n t c ar e  vi c i n i ty,  wh i c h
s h a l l  b e  p e r m i tte d  to  b e  c o n n e c te d  to  an  e q u i p m e n t
gr o u n d i n g  r e tu r n  p a th  c o m p l yi n g wi th  6 . 3 . 2 . 5 . 1 . 4 ( A)  an d

6 . 3 . 2 . 5 . 1 . 4 ( B ) .

6 . 3 . 2 . 5 . 1 . 5 *  G ro u n d i n g I n te rc o n n e c ts .    I n  p a ti e n t c ar e  s p ac e s
s u p p l i e d  b y th e  n o r m a l  d i s tr i b u ti o n  s ys te m  a n d  a n y b r an c h  o f

th e  e s s e n ti al  e l e c tr i c a l  s ys te m ,  th e  g r o u n d i n g  s ys te m  o f th e
n o r m a l  d i s tr i b u ti o n  s ys te m  an d  th at o f th e  e s s e n ti a l  e l e c tr i c al

s ys te m  s h al l  b e  i n te r c o n n e c te d .

6 . 3 . 2 . 5 . 2  P ati e n t E q u i p m e n t G ro u n di n g P o i n t.    A p ati e n t
e q u i p m e n t g r o u n d i n g  p o i n t c o m p r i s i n g  o n e  o r  m o r e  g r o u n d ‐

i n g  te r m i n al s  o r  j ac ks  s h al l  b e  p e r m i tte d  i n  a n  a c c e s s i b l e  l o c a‐
ti o n  i n  th e  p a ti e n t c ar e  vi c i n i ty.

6 . 3 . 2 . 5 . 3 *  S p e c i al  G ro un d i n g i n  P ati e n t C are  Ro o m s .    I n  ad d i ‐
ti o n  to  th e  gr o u n d i n g  r e q u i r e d  to  m e e t th e  p e r fo r m a n c e
r e q u i r e m e n ts  o f 6 . 3 . 3 . 1 ,  ad d i ti o n a l  g r o u n d i n g s h a l l  b e  p e r m i t‐

te d  wh e r e  s p e c i al  c i r c u m s tan c e s  s o  d i c tate .

6 . 3 . 2 . 6  B atte r y- P o we re d  L i gh ti n g U n i ts .

6 . 3 . 2 . 6 . 1    O n e  o r  m o r e  b atte r y-p o we r e d  l i g h ti n g u n i ts  s h al l  b e
p r o vi d e d  wi th i n  l o c ati o n s  wh e r e  d e e p  s e d ati o n  an d  g e n e r al
an e s th e s i a i s  ad m i n i s te r e d .

6 . 3 . 2 . 6 . 2    T h e  l i g h ti n g  l e ve l  o f e a c h  u n i t s h al l  b e  suffcient to
te r m i n a te  p r o c e d u r e s  i n te n d e d  to  b e  p e r fo r m e d  wi th i n  th e
o p e r ati n g  r o o m .

6 . 3 . 2 . 6 . 3    T h e  s e n s o r  fo r  u n i ts  s h al l  b e  wi r e d  to  th e  u n s wi tc h e d
p o r ti o n  o f b r an c h  c i r c u i t( s )  s e r vi n g  g e n e r al  l i g h ti n g wi th i n  th e

r o o m .

6 . 3 . 2 . 6 . 4    T h e  L e ve l  1  o r  L e ve l  2  E P S  [ e m e r g e n c y p o we r
s u p p l y]  e q u i p m e n t l o c ati o n ( s )  s h al l  b e  p r o vi d e d  wi th  b atte r y-
p o we r e d  e m e r g e n c y l i g h ti n g .  T h i s  r e q u i r e m e n t s h a l l  n o t a p p l y

to  u n i ts  l o c ate d  o u td o o r s  i n  e n c l o s u r e s  th at d o  n o t i n c l u d e
wal k-i n  ac c e s s .  [ 1 1 0 : 7 . 3 . 1 ]

6 . 3 . 2 . 6 . 5    T h e  e m e r ge n c y l i g h ti n g  c h ar gi n g s ys te m  an d  th e
n o r m a l  s e r vi c e  r o o m  l i g h ti n g  s h a l l  b e  s u p p l i e d  fr o m  th e  l o ad
s i d e  o f th e  tr a n s fe r  s wi tc h .  [ 1 1 0 : 7 . 3 . 2 ]

6 . 3 . 2 . 6 . 6    T h e  m i n i m u m  ave r ag e  h o r i z o n ta l  i l l u m i n ati o n  p r o vi ‐
d e d  b y n o r m al  l i g h ti n g s o u r c e s  i n  th e  s e p a r ate  b u i l d i n g o r

r o o m  h o u s i n g  th e  E P S  e q u i p m e n t fo r  L e ve l  1  s h a l l  b e  3 2 . 3  l u x
( 3 . 0  ft- c a n d l e s )  m e as u r e d  a t th e  foor  l e ve l ,  u n l e s s  o th e r wi s e
specifed  b y a  r e q u i r e m e n t r e c o gn i z e d  b y th e  a u th o r i ty h avi n g

j u r i s d i c ti o n .  [ 1 1 0 : 7 . 3 . 3 ]

6 . 3 . 2 . 6 . 7    U n i ts  s h al l  b e  c a p a b l e  o f p r o vi d i n g l i g h ti n g fo r
1 1 ∕2   h o u r s .

6 . 3 . 2 . 6 . 8    U n i ts  s h al l  b e  te s te d  m o n th l y fo r  3 0  s e c o n d s ,  an d
an n u a l l y fo r  3 0   m i n u te s .

6 . 3 . 2 . 7  O th e r N o n - P ati e n t C are  Are as .  ( Re s e r ve d )

6 . 3 . 2 . 8  G ro un d - Fau l t P ro te c ti o n .

Δ 6 . 3 . 2 . 8 . 1  G ro un d - Fau l t P ro te c ti o n  o f E q u i p m e n t ( G FP E ) .

N 6 . 3 . 2 . 8 . 1 . 1  Ap p l i c ab i l i ty.    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 8 . 1  s h a l l
ap p l y to  h e al th  c a r e  fac i l i ti e s  h o u s i n g C ate go r y 1  s p ac e s  o r
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u s i n g  l i fe -s u p p o r t e q u i p m e n t a n d  b u i l d i n gs  th at p r o vi d e  e s s e n ‐
ti al  u ti l i ti e s  o r  s e r vi c e s  fo r  th e  o p e r ati o n  o f C ate go r y 1  s p ac e s  o r
e l e c tr i c al  l i fe -s u p p o r t e q u i p m e n t.

6 . 3 . 2 . 8 . 1 . 2  D i s c o n n e c ti n g M e an s .    Wh e r e  g r o u n d -fau l t p r o te c ‐
ti o n  i s  p r o vi d e d  fo r  o p e r a ti o n  o f th e  s e r vi c e  o r  fe e d e r  d i s c o n ‐
n e c ti n g  m e an s  i n  ac c o r d a n c e  wi th  5 1 7 . 1 7  o f NFPA 70,  a n

a d d i ti o n al  s te p  o f g r o u n d -fau l t p r o te c ti o n  s h a l l  b e  p r o vi d e d  a t
th e  d i s c o n n e c ti n g  m e a n s  fo r  th e  n e x t l e ve l  o f fe e d e r s  d o wn ‐
s tr e am  to war d  th e  l o ad .

6 . 3 . 2 . 8 . 1 . 3  S e l e c ti vi ty.    G F P E  fo r  o p e r ati o n  o f th e  s e r vi c e  an d
fe e d e r  d i s c o n n e c ti n g  m e an s  s h a l l  b e  fu l l y s e l e c ti ve  s u c h  th at

th e  d o wn s tr e am  d e vi c e  an d  n o t th e  u p s tr e am  d e vi c e  o p e n s  fo r
d o wn s tr e a m  g r o u n d  fau l ts .

6 . 3 . 2 . 8 . 2  G ro un d - Fau l t C i rc u i t- I n te r r u p te r ( G FC I )  P ro te c ti o n
o f P e rs o n n e l .    Gr o u n d -fau l t c i r c u i t i n te r r u p te r s  ( GF C I s )  s h a l l
b e  l i s te d .

6 . 3 . 2 . 9 *  I s o l ate d  P o we r S ys te m s .

6 . 3 . 2 . 9 . 1  I s o l ati o n  Tran s fo r m e r.    An  i s o l ate d  p o we r  s ys te m
s h a l l  n o t b e  r e q u i r e d  to  b e  i n s tal l e d  i n  an y p ati e n t c a r e  s p ac e ,

e x c e p t as  specifed  i n  6 . 3 . 2 . 3 .

6 . 3 . 2 . 9 . 1 . 1    T h e  i s o l a ti o n  tr an s fo r m e r  s h al l  b e  l i s te d  an d
a p p r o ve d  fo r  th e  p u r p o s e .

6 . 3 . 2 . 9 . 1 . 2    T h e  p r i m ar y wi n d i n g  s h al l  b e  c o n n e c te d  to  a
p o we r  s o u r c e  s o  th at i t i s  n o t e n e r gi z e d  wi th  m o r e  th an  6 0 0  V

( n o m i n al ) .

( A)    I f p r e s e n t,  th e  n e u tr a l  o f th e  p r i m ar y wi n d i n g  s h al l  b e
gr o u n d e d  i n  a n  a p p r o ve d  m an n e r.

( B )    I f a n  e l e c tr o s ta ti c  s h i e l d  i s  p r e s e n t,  i t s h a l l  b e  c o n n e c te d  to
th e  r e fe r e n c e  g r o u n d i n g p o i n t.

6 . 3 . 2 . 9 . 1 . 3    Wi r i n g o f i s o l a te d  p o we r  s ys te m s  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  5 1 7 . 1 6 0  o f NFPA  70.

6 . 3 . 2 . 9 . 2  I m p e d an c e  o f I s o l ate d  Wi ri n g.

6 . 3 . 2 . 9 . 2 . 1 *    T h e  i m p e d a n c e  ( c a p ac i ti ve  an d  r e s i s ti ve )  to
gr o u n d  o f e i th e r  c o n d u c to r  o f an  i s o l a te d  s ys te m  s h al l  e x c e e d
2 0 0 , 0 0 0  o h m s  wh e n  i n s ta l l e d .  T h e  i n s tal l a ti o n  at th i s  p o i n t

s h a l l  i n c l u d e  r e c e p tac l e s  b u t i s  n o t r e q u i r e d  to  i n c l u d e  l i g h ti n g
fxtures  o r  c o m p o n e n ts  o f fxtures.  T h i s  val u e  s h al l  b e  d e te r ‐
m i n e d  b y e n e r gi z i n g th e  s ys te m  an d  c o n n e c ti n g a l o w-

i m p e d a n c e  ac  m i l l i a m m e te r  ( 0  to  1  m A s c a l e )  b e twe e n  th e
r e fe r e n c e  g r o u n d i n g p o i n t a n d  e i th e r  c o n d u c to r  i n  s e q u e n c e .
T h i s  te s t s h al l  b e  p e r m i tte d  to  b e  p e r fo r m e d  wi th  th e  l i n e  i s o l a‐

ti o n  m o n i to r  (see 6. 3. 2. 9. 3. 1 ) c o n n e c te d ,  p r o vi d e d  th a t th e
c o n n e c ti o n  b e twe e n  th e  l i n e  i s o l ati o n  m o n i to r  a n d  th e  r e fe r ‐
e n c e  gr o u n d i n g  p o i n t i s  o p e n  at th e  ti m e  o f th e  te s t.  Afte r  th e

te s t i s  m a d e ,  th e  m i l l i a m m e te r  s h a l l  b e  r e m o ve d  an d  th e
gr o u n d i n g  c o n n e c ti o n  o f th e  l i n e  i s o l ati o n  m o n i to r  s h al l  b e
r e s to r e d .  Wh e n  th e  i n s tal l a ti o n  i s  c o m p l e te d ,  i n c l u d i n g  p e r m a‐

n e n tl y c o n n e c te d  fxtures,  th e  r e ad i n g  o f th e  m e te r  o n  th e  l i n e
i s o l ati o n  m o n i to r,  wh i c h  c o r r e s p o n d s  to  th e  u n l o a d e d  l i n e
c o n d i ti o n ,  s h a l l  b e  m ad e .  T h i s  m e te r  r e ad i n g  s h a l l  b e  r e c o r d e d

a s  a r e fe r e n c e  fo r  s u b s e q u e n t l i n e  i m p e d a n c e  e va l u a ti o n .  T h i s
te s t s h a l l  b e  c o n d u c te d  wi th  n o  p h as e  c o n d u c to r s  g r o u n d e d .

6 . 3 . 2 . 9 . 2 . 2    An  a p p r o ve d  c ap a c i tan c e  s u p p r e s s o r  s h al l  b e
p e r m i tte d  to  b e  u s e d  to  i m p r o ve  th e  i m p e d a n c e  o f th e  p e r m a‐
n e n tl y i n s tal l e d  i s o l ate d  s ys te m ;  h o we ve r,  th e  r e s i s ti ve  i m p e ‐

d an c e  to  gr o u n d  o f e ac h  i s o l a te d  c o n d u c to r  o f th e  s ys te m  s h a l l
b e  a t l e as t 1  m e g o h m  p r i o r  to  th e  c o n n e c ti o n  o f th e  s u p p r e s ‐

s i o n  e q u i p m e n t.  C a p a c i ta n c e  s u p p r e s s o r s  s h al l  b e  i n s ta l l e d  s o
a s  to  p r e ve n t i n a d ve r te n t d i s c o n n e c ti o n  d u r i n g n o r m al  u s e .

6 . 3 . 2 . 9 . 3  L i n e  I s o l ati o n  M o n i to r.

6 . 3 . 2 . 9 . 3 . 1 *    I n  a d d i ti o n  to  th e  u s u a l  c o n tr o l  an d  p r o te c ti ve
d e vi c e s ,  e ac h  i s o l ate d  p o we r  s ys te m  s h al l  b e  p r o vi d e d  wi th  an

ap p r o ve d ,  c o n ti n u a l l y o p e r ati n g  l i n e  i s o l ati o n  m o n i to r  th at
i n d i c ate s  p o s s i b l e  l e akag e  o r  fa u l t c u r r e n ts  fr o m  e i th e r  i s o l a te d

c o n d u c to r  to  g r o u n d .

6 . 3 . 2 . 9 . 3 . 2    T h e  m o n i to r  s h a l l  b e  d e s i g n e d  s u c h  th a t a  g r e e n
s i gn a l  l a m p ,  c o n s p i c u o u s l y vi s i b l e  i n  th e  a r e a wh e r e  th e  l i n e

i s o l ati o n  m o n i to r  i s  u ti l i z e d ,  r e m a i n s  l i gh te d  wh e n  th e  s ys te m  i s
ad e q u ate l y i s o l ate d  fr o m  g r o u n d ;  an d  a n  ad j a c e n t r e d  s i g n al

l am p  an d  an  au d i b l e  wa r n i n g  s i g n al  ( r e m o te  i f d e s i r e d )  s h a l l
b e  e n e r g i z e d  wh e n  th e  to tal  h a z a r d  c u r r e n t ( c o n s i s ti n g o f
p o s s i b l e  r e s i s ti ve  an d  c ap a c i ti ve  l e akag e  c u r r e n ts )  fr o m  e i th e r

i s o l ate d  c o n d u c to r  to  g r o u n d  r e ac h e s  a th r e s h o l d  val u e  o f
5 . 0  m A u n d e r  n o r m al  l i n e  vo l ta ge  c o n d i ti o n s .  T h e  l i n e  i s o l a‐
ti o n  m o n i to r  s h al l  n o t a l a r m  fo r  a fa u l t h az ar d  c u r r e n t o f l e s s

th an  3 . 7   m A.

6 . 3 . 2 . 9 . 3 . 3 *    T h e  l i n e  i s o l a ti o n  m o n i to r  s h al l  c o m p l y wi th
e i th e r  o f th e  fo l l o wi n g :

( 1 ) I t s h al l  h ave  suffcient i n te r n al  i m p e d an c e  s u c h  th at,
wh e n  p r o p e r l y c o n n e c te d  to  th e  i s o l ate d  s ys te m ,  th e
m a x i m u m  i n te r n a l  c u r r e n t th at wi l l  fow th r o u g h  th e  l i n e
i s o l ati o n  m o n i to r,  wh e n  a n y p o i n t o f th e  i s o l ate d  s ys te m  i s

g r o u n d e d ,  s h a l l  b e  1   m A.
( 2 ) I t s h al l  b e  p e r m i tte d  to  b e  o f th e  l o w-i m p e d a n c e  typ e

s u c h  th at th e  c u r r e n t th r o u g h  th e  l i n e  i s o l ati o n  m o n i to r,
wh e n  an y p o i n t o f th e  i s o l ate d  s ys te m  i s  g r o u n d e d ,  wi l l
n o t e x c e e d  twi c e  th e  al ar m  th r e s h o l d  val u e  fo r  a  p e r i o d

n o t e x c e e d i n g 5   m i l l i s e c o n d s .

6 . 3 . 2 . 9 . 3 . 4 *    An  am m e te r  c o n n e c te d  to  i n d i c ate  th e  to tal
h a z a r d  c u r r e n t o f th e  s ys te m  ( c o n tr i b u ti o n  o f th e  fa u l t h az ar d

c u r r e n t p l u s  m o n i to r  h az ar d  c u r r e n t)  s h al l  b e  m o u n te d  i n  a
p l a i n l y vi s i b l e  p l ac e  o n  th e  l i n e  i s o l ati o n  m o n i to r  wi th  th e
“ a l a r m  o n ”  z o n e  ( to ta l  h a z a r d  c u r r e n t =  5 . 0  m A)  at a p p r o x i ‐

m a te l y th e  c e n te r  o f th e  s c al e .  A l i n e  i s o l ati o n  m o n i to r  s h al l  b e
l o c a te d  i n  th e  o p e r a ti n g r o o m .

6 . 3 . 2 . 9 . 3 . 5    M e an s  s h a l l  b e  p r o vi d e d  fo r  s h u tti n g o ff th e  au d i ‐
b l e  a l ar m  wh i l e  l e avi n g  th e  r e d  wa r n i n g  l am p  ac ti vate d .  Wh e n
th e  fa u l t i s  c o r r e c te d  an d  th e  g r e e n  s i gn a l  l a m p  i s  r e a c ti va te d ,

th e  au d i b l e  al a r m -s i l e n c i n g c i r c u i t s h a l l  r e s e t a u to m a ti c al l y,  o r
a n  au d i b l e  o r  d i s ti n c ti ve  vi s u a l  s i g n al  s h al l  i n d i c ate  th at th e
a u d i b l e  al ar m  i s  s i l e n c e d .

6 . 3 . 2 . 9 . 3 . 6    A r e l i a b l e  te s t s wi tc h  s h a l l  b e  m o u n te d  o n  th e  l i n e
i s o l ati o n  m o n i to r  to  te s t i ts  c a p a b i l i ty to  o p e r ate  ( i . e . ,  c au s e  th e

al a r m s  to  o p e r ate  an d  th e  m e te r  to  i n d i c ate  i n  th e  “ al ar m  o n ”
z o n e ) .  T h i s  s wi tc h  s h a l l  tr a n s fe r  th e  gr o u n d i n g  c o n n e c ti o n  o f
th e  l i n e  i s o l ati o n  m o n i to r  fr o m  th e  r e fe r e n c e  g r o u n d i n g p o i n t

to  a  te s t i m p e d a n c e  ar r a n ge m e n t c o n n e c te d  ac r o s s  th e  i s o l a te d
l i n e ;  th e  te s t i m p e d a n c e ( s )  s h al l  b e  o f th e  a p p r o p r i a te  m ag n i ‐
tu d e  to  p r o d u c e  a m e te r  r e a d i n g c o r r e s p o n d i n g to  th e  r ate d

to tal  h az ar d  c u r r e n t at th e  n o m i n al  l i n e  vo l tag e ,  o r  to  a l e s s e r
a l a r m  h az ar d  c u r r e n t i f th e  l i n e  i s o l a ti o n  m o n i to r  i s  s o  r a te d .
T h e  o p e r a ti o n  o f th i s  s wi tc h  s h al l  b r e ak th e  gr o u n d i n g  c o n n e c ‐

ti o n  o f th e  l i n e  i s o l ati o n  m o n i to r  to  th e  r e fe r e n c e  g r o u n d i n g
p o i n t b e fo r e  tr an s fe r r i n g th i s  g r o u n d i n g c o n n e c to r  to  th e  te s t
i m p e d a n c e ( s ) ,  s o  th at m aki n g  th i s  te s t wi l l  n o t a d d  to  th e

h az ar d  o f a  s ys te m  i n  ac tu al  u s e ;  n o r  wi l l  th e  te s t i n c l u d e  th e
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e ffe c t o f th e  l i n e -to -g r o u n d  s tr a y i m p e d an c e  o f th e  s ys te m .  T h e
te s t s wi tc h  s h al l  b e  o f a s e l f-r e s to r i n g  typ e .

6 . 3 . 2 . 9 . 3 . 7    T h e  l i n e  i s o l ati o n  m o n i to r  s h al l  n o t g e n e r ate
e n e r gy o f suffcient am p l i tu d e  o r  fr e q u e n c y,  a s  m e as u r e d  b y a
p h ys i o l o gi c a l  m o n i to r  wi th  a g ai n  o f at l e a s t 1 0 4  wi th  a s o u r c e
i m p e d an c e  o f 1 0 0 0  o h m s  c o n n e c te d  to  th e  b a l an c e d  d i ffe r e n ‐
ti al  i n p u t o f th e  m o n i to r,  to  c r e a te  i n te r fe r e n c e  o r  a r ti fa c t o n
h u m an  p h ys i o l o gi c a l  s i gn a l s .  T h e  o u tp u t vo l tag e  fr o m  th e
amplifer  s h a l l  n o t e x c e e d  3 0  m V wh e n  th e  ga i n  i s  1 0 4 .  T h e
i m p e d an c e  o f 1 0 0 0  o h m s  s h al l  b e  c o n n e c te d  to  th e  e n d s  o f
typ i c a l  u n s h i e l d e d  e l e c tr o d e  l e ad s  th a t ar e  a  n o r m al  p ar t o f th e
c a b l e  as s e m b l y fu r n i s h e d  wi th  p h ys i o l o g i c al  m o n i to r s .  A 6 0  H z
n o tc h  flter  s h al l  b e  u s e d  to  r e d u c e  am b i e n t i n te r fe r e n c e ,  as  i s
typ i c a l  i n  p h ys i o l o g i c al  m o n i to r  d e s i g n .

6 . 3 . 2 . 9 . 4  Identifcation  o f C o n d u c to rs  fo r I s o l ate d  ( U n gro un ‐
d e d )  S ys te m s .    T h e  i s o l ate d  c o n d u c to r s  s h a l l  b e  identifed  i n
ac c o r d an c e  wi th  5 1 7 . 1 6 0 ( A) ( 5 )  o f NFPA  70.

6 . 3 . 3  P e r fo r m an c e  C ri te ri a an d  Te s ti n g.

6 . 3 . 3 . 1  G ro un d i n g S ys te m  i n  P ati e n t C are  S p ac e s .

6 . 3 . 3 . 1 . 1 *  G ro u n d i n g S ys te m  Te s ti n g.    T h e  e ffe c ti ve n e s s  o f th e
gr o u n d i n g  s ys te m  s h a l l  b e  d e te r m i n e d  b y vo l tag e  m e as u r e ‐
m e n ts  an d  i m p e d a n c e  m e as u r e m e n ts .

6 . 3 . 3 . 1 . 1 . 1    F o r  n e w c o n s tr u c ti o n ,  th e  e ffe c ti ve n e s s  o f th e
gr o u n d i n g  s ys te m  s h al l  b e  e val u a te d  b e fo r e  a c c e p ta n c e .

6 . 3 . 3 . 1 . 1 . 2    S m al l  wal l -m o u n te d  c o n d u c ti ve  s u r fa c e s  n o t l i ke l y
to  b e c o m e  e n e r g i z e d ,  s u c h  a s  s u r fac e -m o u n te d  to we l  a n d  s o ap
d i s p e n s e r s ,  m i r r o r s ,  a n d  s o  fo r th ,  s h al l  n o t b e  r e q u i r e d  to  b e
i n te n ti o n a l l y g r o u n d e d  o r  te s te d .

6 . 3 . 3 . 1 . 1 . 3    L ar g e  m e tal  c o n d u c ti ve  s u r fac e s  n o t l i ke l y to
b e c o m e  e n e r g i z e d ,  s u c h  as  wi n d o ws ,  d o o r  fr am e s ,  a n d  d r a i n s ,
s h a l l  n o t b e  r e q u i r e d  to  b e  i n te n ti o n al l y gr o u n d e d  o r  p e r i o d i ‐
c a l l y te s te d .

6 . 3 . 3 . 1 . 1 . 4 *    Wh e n e ve r  th e  e l e c tr i c al  s ys te m  h as  b e e n  al te r e d
o r  r e p l ac e d ,  th at p o r ti o n  o f th e  s ys te m  s h al l  b e  te s te d .

6 . 3 . 3 . 1 . 2  Re fe re n c e  P o i n t.    T h e  vo l ta ge  an d  i m p e d a n c e  m e a s ‐
u r e m e n ts  s h a l l  b e  ta ke n  wi th  r e s p e c t to  a r e fe r e n c e  p o i n t,
wh i c h  s h al l  b e  o n e  o f th e  fo l l o wi n g :

( 1 ) Re fe r e n c e  gr o u n d i n g  p o i n t (see Chapter  3)
( 2 ) Gr o u n d i n g p o i n t,  i n  o r  n e ar  th e  r o o m  u n d e r  te s t,  th at i s

e l e c tr i c a l l y r e m o te  fr o m  r e c e p tac l e s  ( e . g . ,  a n  al l -m e tal
c o l d -wa te r  p i p e )

( 3 ) G r o u n d i n g c o n ta c t o f a r e c e p ta c l e  th a t i s  p o we r e d  fr o m  a
d i ffe r e n t b r an c h  c i r c u i t fr o m  th e  r e c e p ta c l e  u n d e r  te s t.

6 . 3 . 3 . 1 . 3 *  Vo l tage  M e as u re m e n ts .

6 . 3 . 3 . 1 . 3 . 1    T h e  vo l tag e  m e as u r e m e n ts  s h al l  b e  m ad e  u n d e r
n o - fa u l t c o n d i ti o n s  b e twe e n  a  r e fe r e n c e  p o i n t an d  e x p o s e d
fxed  e l e c tr i c al  e q u i p m e n t wi th  c o n d u c ti ve  s u r fac e s  i n  a  p a ti e n t
c a r e  vi c i n i ty.

6 . 3 . 3 . 1 . 3 . 2    T h e  vo l tag e  m e as u r e m e n ts  s h a l l  b e  m ad e  wi th  an
ac c u r ac y o f ±  5   p e r c e n t.

6 . 3 . 3 . 1 . 3 . 3    Vo l ta ge  m e a s u r e m e n ts  fo r  fa c e p l a te s  o f wi r i n g  d e vi ‐
c e s  s h al l  n o t b e  r e q u i r e d .

6 . 3 . 3 . 1 . 4 *  I m p e d an c e  M e as u re m e n ts .    T h e  i m p e d a n c e  m e as ‐
u r e m e n t s h al l  b e  m a d e  wi th  an  a c c u r ac y o f ±  5   p e r c e n t.

6 . 3 . 3 . 1 . 4 . 1    F o r  n e w c o n s tr u c ti o n ,  th e  i m p e d a n c e  m e as u r e ‐
m e n t s h al l  b e  m ad e  b e twe e n  th e  r e fe r e n c e  p o i n t an d  th e
gr o u n d i n g  c o n tac t o f 1 0  p e r c e n t o f a l l  r e c e p tac l e s  wi th i n  th e

p ati e n t c a r e  vi c i n i ty.

6 . 3 . 3 . 1 . 4 . 2    T h e  i m p e d a n c e  m e a s u r e m e n t s h a l l  b e  th e  r ati o  o f
vo l tag e  d e ve l o p e d  ( e i th e r  6 0  H z  o r  d c )  b e twe e n  th e  p o i n t

u n d e r  te s t an d  th e  r e fe r e n c e  p o i n t to  th e  c u r r e n t a p p l i e d
b e twe e n  th e s e  two  p o i n ts .

6 . 3 . 3 . 1 . 5  Te s t E q ui p m e n t.    E l e c tr i c al  s a fe ty te s t i n s tr u m e n ts
s h a l l  b e  te s te d  p e r i o d i c al l y,  b u t n o t l e s s  th an  an n u al l y,  fo r

a c c e p ta b l e  p e r fo r m an c e .

6 . 3 . 3 . 1 . 5 . 1    Vo l ta ge  m e as u r e m e n ts  specifed  i n  6 . 3 . 3 . 1 . 3  s h a l l
b e  m a d e  wi th  an  i n s tr u m e n t h avi n g  an  i n p u t r e s i s tan c e  o f

1 0 0 0   o h m s  ±  1 0   p e r c e n t at fr e q u e n c i e s  o f 1 0 0 0   H z  o r  l e s s .

6 . 3 . 3 . 1 . 5 . 2    T h e  vo l tag e  a c r o s s  th e  te r m i n al s  ( o r  b e twe e n  a n y
te r m i n a l  an d  gr o u n d )  o f r e s i s tan c e -m e as u r i n g i n s tr u m e n ts
u s e d  i n  o c c u p i e d  p a ti e n t c a r e  r o o m s  s h al l  n o t e x c e e d  5 0 0  m V

r m s  o r  1 . 4  d c  o r  p e a k to  p e ak.

6 . 3 . 3 . 1 . 6  C ri te ri a fo r Ac c e p tab i l i ty fo r N e w C o n s tr u c ti o n .

6 . 3 . 3 . 1 . 6 . 1    T h e  vo l ta ge  l i m i t s h a l l  b e  2 0  m V.

6 . 3 . 3 . 1 . 6 . 2    T h e  i m p e d an c e  l i m i t s h al l  b e  0 . 2  o h m  fo r  s ys te m s
c o n tai n i n g i s o l ate d  g r o u n d  r e c e p tac l e s  an d  0 . 1  o h m  fo r  a l l

o th e r s .

6 . 3 . 3 . 2  Re c e p tac l e  Te s ti n g i n  P ati e n t C are  S p ac e s .

6 . 3 . 3 . 2 . 1    T h e  p h ys i c a l  i n te g r i ty o f e a c h  r e c e p tac l e  s h a l l  b e
confrmed  b y vi s u al  i n s p e c ti o n .

6 . 3 . 3 . 2 . 2    T h e  c o n ti n u i ty o f th e  gr o u n d i n g  c i r c u i t i n  e a c h  e l e c ‐
tr i c a l  r e c e p tac l e  s h al l  b e  verifed.

6 . 3 . 3 . 2 . 3    C o r r e c t p o l a r i ty o f th e  h o t an d  n e u tr al  c o n n e c ti o n s
i n  e ac h  e l e c tr i c al  r e c e p ta c l e  s h a l l  b e  confrmed.

6 . 3 . 3 . 2 . 4    T h e  r e te n ti o n  fo r c e  o f th e  g r o u n d i n g b l a d e  o f e a c h
e l e c tr i c al  r e c e p tac l e  ( e x c e p t l o c ki n g -typ e  r e c e p tac l e s )  s h al l  b e
n o t l e s s  th a n  1 1 5   g  ( 4   o z ) .

6 . 3 . 3 . 2 . 5    Wh e r e  h o s p i ta l -g r ad e  r e c e p tac l e s  ar e  r e q u i r e d  at
p ati e n t b e d  l o c ati o n s  a n d  i n  l o c ati o n s  wh e r e  d e e p  s e d a ti o n  o r

g e n e r al  an e s th e s i a i s  a d m i n i s te r e d ,  te s ti n g s h a l l  b e  p e r fo r m e d
afte r  i n i ti al  i n s ta l l a ti o n ,  r e p l ac e m e n t,  o r  s e r vi c i n g  o f th e  d e vi c e .

6 . 3 . 3 . 2 . 6    Ad d i ti o n al  te s ti n g  o f r e c e p ta c l e s  i n  p ati e n t c ar e
s p ac e s  s h a l l  b e  p e r fo r m e d  a t i n te r val s  defned  b y d o c u m e n te d
p e r fo r m a n c e  d ata.

6 . 3 . 3 . 2 . 7    Re c e p tac l e s  n o t l i s te d  as  h o s p i tal -gr a d e ,  at p ati e n t
b e d  l o c ati o n s  a n d  i n  l o c a ti o n s  wh e r e  d e e p  s e d a ti o n  o r  g e n e r al

a n e s th e s i a  i s  a d m i n i s te r e d ,  s h al l  b e  te s te d  at i n te r val s  n o t
e x c e e d i n g 1 2   m o n th s .

6 . 3 . 3 . 3  I s o l ate d  P o we r S ys te m s .

6 . 3 . 3 . 3 . 1  P ati e n t C are  S p ac e s .    I f i n s ta l l e d ,  th e  i s o l a te d  p o we r
s ys te m  s h al l  b e  te s te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 3 . 2 .

6 . 3 . 3 . 3 . 2  L i n e  I s o l ati o n  M o n i to r Te s ts .    T h e  l i n e  i s o l a ti o n
m o n i to r  ( L I M )  c i r c u i t s h a l l  b e  te s te d  afte r  i n s ta l l a ti o n ,  an d
p r i o r  to  b e i n g p l a c e d  i n  s e r vi c e ,  b y s u c c e s s i ve l y g r o u n d i n g e a c h

l i n e  o f th e  e n e r gi z e d  d i s tr i b u ti o n  s ys te m  th r o u gh  a r e s i s to r
wh o s e  val u e  i s  2 0 0  ×  V ( o h m s ) ,  wh e r e  V e q u al s  m e as u r e d  l i n e
vo l tag e .  T h e  vi s u al  an d  au d i b l e  al ar m s  (see 6. 3. 2. 9. 3. 2) s h a l l  b e

a c ti va te d .
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6 . 3 . 3 . 3 . 3    T h e  L I M  c i r c u i t s h al l  b e  te s te d  a t i n te r val s  o f n o t
m o r e  th an  1  m o n th  b y a c tu a ti n g th e  L I M  te s t s wi tc h  (see
6.3.2.9.3.6).  F o r  a L I M  c i r c u i t wi th  au to m ate d  s e l f-te s t an d  s e l f-
c a l i b r a ti o n  c ap ab i l i ti e s ,  th i s  te s t s h al l  b e  p e r fo r m e d  a t i n te r val s

o f n o t m o r e  th a n  1 2  m o n th s .  Ac tu a ti o n  o f th e  te s t s wi tc h  s h a l l
ac ti va te  b o th  vi s u a l  an d  au d i b l e  a l ar m  i n d i c ato r s .

6 . 3 . 3 . 3 . 4    Afte r  an y r e p ai r  o r  r e n o vati o n  to  a n  e l e c tr i c a l  d i s tr i ‐
b u ti o n  s ys te m ,  th e  L I M  c i r c u i t s h a l l  b e  te s te d  i n  a c c o r d a n c e
wi th  6 . 3 . 3 . 3 . 2 .

6 . 3 . 3 . 4  G ro un d - Fau l t P ro te c ti o n  Te s ti n g.    Wh e n  e q u i p m e n t
gr o u n d -fau l t p r o te c ti o n  i s  frst i n s tal l e d ,  e ac h  l e ve l  s h al l  b e

p e r fo r m a n c e -te s te d  to  e n s u r e  c o m p l i an c e  wi th  6 . 3 . 2 . 8 .

6 . 3 . 4  Ad m i n i s trati o n  o f E l e c tri c al  S ys te m .

6 . 3 . 4 . 1  Re c o rd  Ke e p i n g.

6 . 3 . 4 . 1 . 1 *    A r e c o r d  s h al l  b e  m a i n tai n e d  o f th e  te s ts  r e q u i r e d
b y th i s  c h ap te r  a n d  as s o c i ate d  r e p a i r s  o r  modifcation.

6 . 3 . 4 . 1 . 2    At a  m i n i m u m ,  th e  r e c o r d  s h al l  c o n tai n  th e  d a te ,  th e
r o o m s  o r  ar e as  te s te d ,  a n d  a n  i n d i c ati o n  o f wh i c h  i te m s  h a ve

m e t,  o r  h a ve  fai l e d  to  m e e t,  th e  p e r fo r m a n c e  r e q u i r e m e n ts  o f
th i s  c h ap te r.

6 . 3 . 4 . 1 . 3  I s o l ate d  P o we r S ys te m  ( Wh e re  I n s tal l e d ) .    A p e r m a‐
n e n t r e c o r d  s h al l  b e  ke p t o f th e  r e s u l ts  o f e a c h  o f th e  te s ts .

6 . 4  C ate go r y 1  S p ac e s .

6 . 4 . 1    C ate go r y 1  s p a c e s  s h al l  b e  s e r ve d  b y a n  e s s e n ti a l  e l e c tr i ‐
c a l  s ys te m  i n  ac c o r d an c e  wi th  6 . 7 . 5 .

6 . 4 . 2    C ate go r y 1  s p a c e s  s h al l  n o t b e  s e r ve d  b y an  e s s e n ti al
e l e c tr i c al  s ys te m  i n  ac c o r d an c e  wi th  6 . 7 . 6 .

6 . 4 . 3    C ate go r y 1  s p ac e s  s h al l  b e  s e r ve d  b y c i r c u i ts  fr o m  a c r i ti ‐
c a l  b r an c h  p an e l ( s )  s e r ve d  fr o m  a  s i n gl e  au to m ati c  tr an s fe r

s wi tc h  an d  a m i n i m u m  o f o n e  c i r c u i t s e r ve d  b y th e  n o r m al
p o we r  d i s tr i b u ti o n  s ys te m  o r  b y a s ys te m  o r i g i n a ti n g fr o m  a
s e c o n d  c r i ti c a l  b r an c h  au to m ati c  tr a n s fe r  s wi tc h .

6 . 4 . 4    An  e s s e n ti al  e l e c tr i c al  s ys te m  i n  ac c o r d an c e  wi th  6 . 7 . 5
s e r vi n g a C ate go r y 1  s p a c e  s h a l l  b e  p e r m i tte d  to  s e r ve  C ate g o r y

2  s p ac e s  i n  th e  s a m e  fac i l i ty.

6 . 5  C ate go r y 2  S p ac e s .

6 . 5 . 1    C ate go r y 2  s p ac e s  s h al l  b e  s e r ve d  b y a Typ e  1  o r  Typ e  2
E E S .

6 . 5 . 2    C ate go r y 2  s p ac e s  s e r ve d  b y a Typ e  1  o r  Typ e  2  E E S  s h a l l
b e  s e r ve d  b y c i r c u i ts  fr o m  a b r a n c h  p a n e l ( s )  s e r ve d  fr o m  a

s i n gl e  a u to m a ti c  tr a n s fe r  s wi tc h  an d  a m i n i m u m  o f o n e  c i r c u i t
s e r ve d  b y th e  n o r m a l  p o we r  d i s tr i b u ti o n  s ys te m  o r  b y a s ys te m

o r i gi n ati n g  fr o m  a  s e c o n d  a u to m a ti c  tr an s fe r  s wi tc h .

6 . 6  C ate go r y 3  an d  4  S p ac e s .

6 . 6 . 1    C ate go r y 3  o r  C ate g o r y 4  s p a c e s  s h a l l  n o t b e  r e q u i r e d  to
b e  s e r ve d  b y a n  E E S .

6 . 7 *  E s s e n ti al  E l e c tri c al  S ys te m s .

6 . 7 . 1  S o u rc e s .

6 . 7 . 1 . 1 *  D e s i gn  C o n s i d e rati o n s .    E s s e n ti al  e l e c tr i c al
s ys te m  l o ad s  s h al l  b e  s u p p l i e d  b y a  m i n i m u m  o f two  i n d e p e n d ‐

e n t s o u r c e s  o r  s e ts  o f s o u r c e s  a n d  s e ts  o f fe e d e r s  d e s i g n e d  to
e n s u r e  suffcient r e l i ab i l i ty to  p r o vi d e  e ffe c ti ve  fac i l i ty o p e r a‐

ti o n  c o n s i s te n t wi th  th e  fac i l i ty' s  e m e r g e n c y o p e r a ti o n s  p l an .

6 . 7 . 1 . 1 . 1    C u r r e n t-s e n s i n g d e vi c e s ,  p h as e  a n d  g r o u n d ,  s h a l l  b e
s e l e c te d  to  m i n i m i z e  th e  e x te n t o f i n te r r u p ti o n  to  th e  e l e c tr i c al

s ys te m  d u e  to  ab n o r m al  c u r r e n t c a u s e d  b y o ve r l o ad  o r  s h o r t
c i r c u i ts ,  o r  b o th .

Δ 6 . 7 . 1 . 1 . 2    T h e  e s s e n ti a l  e l e c tr i c a l  s ys te m  s h al l  h a ve  a m i n i m u m
o f two  i n d e p e n d e n t p o we r  s o u r c e s  o r  s e ts  o f p o we r  s o u r c e s .

N 6 . 7 . 1 . 1 . 2 . 1    At l e as t o n e  p o we r  s o u r c e  s h al l  b e  o n -s i te  an d  s i z e d
to  s u p p l y  th e  e n ti r e  e s s e n ti a l  e l e c tr i c al  s ys te m .

N 6 . 7 . 1 . 1 . 2 . 2    T h e  ad d i ti o n a l  p o we r  s o u r c e ( s )  s h a l l  b e  p e r m i tte d
to   b e  e i th e r  o n -s i te  o r  o ff- s i te .

6 . 7 . 1 . 2  G e n e ral .    Al te r n a te  p o we r  s o u r c e s  fo r  e s s e n ti al  e l e c tr i ‐
c a l  s ys te m s  s h al l  b e  d e s i gn e d  to  m e e t th e  r e q u i r e m e n ts  o f s u c h

s e r vi c e .

6 . 7 . 1 . 2 . 1 *  P o we r S o u rc e .    Typ e  1  an d  Typ e  2  e s s e n ti a l  e l e c tr i ‐
c a l  s ys te m  p o we r  s o u r c e s  s h a l l  b e  classifed  a s  Typ e  1 0 ,  C l as s  X ,

L e ve l  1  s o u r c e s  as  defned  i n  Ta b l e  6 . 1 1 . 1 ( a) .

6 . 7 . 1 . 2 . 2  U s e  fo r E s s e n ti al  E l e c tri c al  S ys te m .

Δ 6 . 7 . 1 . 2 . 2 . 1    T h e  p o we r  s o u r c e  s u p p l yi n g  th e  e s s e n ti a l  e l e c tr i c al
s ys te m  s h a l l  b e  e i th e r  r e s e r ve d  e x c l u s i ve l y fo r  s u c h  s e r vi c e  o r
u s e d  fo r  o th e r  p u r p o s e s  o f p e ak d e m an d  c o n tr o l ,  i n te r n a l  vo l t‐

a ge  c o n tr o l ,  l o ad  r e l i e f fo r  th e  e x te r n al  u ti l i ty,  c o g e n e r ati o n ,  o r
o th e r  ap p r o ve d  u s e s .

Δ 6 . 7 . 1 . 2 . 2 . 2 *    E a c h  i n d e p e n d e n t s o u r c e  o r  s e ts  o f s o u r ‐
c e s   s u p p l yi n g   th e   e s s e n ti al  e l e c tr i c a l  s ys te m   s h a l l  b e  d e s i g n e d  to
m e e t th e  m ax i m u m  d e m an d  l i ke l y to  b e  p r o d u c e d  b y th e
c o n n e c te d  l o a d  an d  b e  c o n s i s te n t wi th  th e  fac i l i ty' s  e m e r ge n c y

o p e r ati o n s  p l a n .

6 . 7 . 1 . 2 . 2 . 3 *

( A)    S o u r c e s  s u p p l yi n g  th e  e s s e n ti al  e l e c tr i c a l  s ys te m  s h al l  b e
p e r m i tte d  to  s u p p l y o p ti o n a l  l o a d s .

( B )    O p ti o n al  l o ad s  s h al l  b e  s e r ve d  b y th e i r  o wn  tr an s fe r
m e a n s ,  s u c h  th a t th e y wi l l  n o t b e  tr an s fe r r e d  o n to  th e  ge n e r a t‐

i n g  e q u i p m e n t i f th e  tr a n s fe r  wo u l d  o ve r l o ad  th e  e q u i p m e n t
an d  wi l l  b e  s h e d  p r i o r  to  a ge n e r a ti n g e q u i p m e n t o ve r l o ad .

6 . 7 . 1 . 2 . 2 . 4    Wh e r e  o p ti o n al  l o ad s  i n c l u d e  c o n ti g u o u s  o r  s a m e -
s i te  fa c i l i ti e s  n o t c o ve r e d  i n  th i s  c o d e ,  p r o vi s i o n s  s h al l  b e  m ad e

to  m e e t th e  r e q u i r e m e n ts  o f N F PA 101  fo r  e m e r ge n c y e g r e s s
u n d e r  l o a d -s h e d  c o n d i ti o n s .

N 6 . 7 . 1 . 2 . 2 . 5  Te m p o rar y O n - S i te  P o we r S o u rc e  fo r M ai n te n an c e
o r Re p ai r o f th e  O n - S i te  P o we r S o u rc e .

N ( A)    I f th e  e s s e n ti a l  e l e c tr i c al  s ys te m  r e l i e s  o n  a s i n g l e  o n -s i te
p o we r  s o u r c e  th a t wi l l  b e  d i s ab l e d  fo r  m ai n te n a n c e  o r  r e p ai r,  i t

s h a l l  i n c l u d e  a p e r m a n e n t s wi tc h i n g  m e an s  to  c o n n e c t a  p o r ta‐
b l e  o r  te m p o r ar y o n - s i te  p o we r  s o u r c e  th at i s  avai l a b l e  fo r  th e
d u r a ti o n  o f th e  m ai n te n an c e  o r  r e p ai r  a n d  th a t c o m p l i e s  wi th

th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e  c o n n e c ti o n  to  th e  p o r ta b l e  o r  te m p o r ar y o n - s i te
p o we r  s o u r c e  s h al l  n o t r e q u i r e  modifcation  o f th e
p e r m an e n t s ys te m  wi r i n g .

( 2 ) Tr a n s fe r  o f p o we r  to  th e  p o r ta b l e  o r  te m p o r ar y o n -
s i te   p o we r  s o u r c e  s h al l  b e  i n  ac c o r d an c e  wi th   6 . 7 . 2 . 1 . 3 .

( 3 ) T h e  c o n n e c ti o n  p o i n t fo r  th e  p o r tab l e  o r  te m p o r ar y o n -
s i te  p o we r  s o u r c e  s h al l  b e  m a r ke d  wi th  th e  p h a s e  r o ta ti o n
a n d  s ys te m  b o n d i n g r e q u i r e m e n ts .

( 4 ) M e c h an i c a l  o r  e l e c tr i c al  i n te r l o c ki n g  s h al l  p r e ve n t i n a d ‐
ve r te n t i n te r c o n n e c ti o n  o f p o we r  s o u r c e s .
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( 5 ) T h e  s wi tc h i n g  m e a n s  s h al l  i n c l u d e  a c o n tac t p o i n t th at
a n n u n c i a te s  a t a  l o c ati o n  r e m o te  fr o m  th e  g e n e r ato r  o r  a t
a n o th e r  fa c i l i ty m o n i to r i n g  s ys te m  to  i n d i c ate  th at th e  o n -

s i te  p o we r  s o u r c e  i s  d i s c o n n e c te d  fr o m  th e  e s s e n ti al  e l e c ‐
tr i c a l   s ys te m .

N ( B )    U s i n g m a n u al  s wi tc h i n g  to  s wi tc h  fr o m  th e  o n -s i te
p o we r  s o u r c e  to  th e  p o r ta b l e  o r  te m p o r ar y o n -s i te
p o we r  s o u r c e  an d  u s i n g th e  s wi tc h i n g  m e a n s  fo r  c o n n e c ti o n  o f
a l o ad  b a n k s h al l  b e  p e r m i tte d .

N ( C )    T h e  p e r m an e n t s wi tc h i n g  m e a n s  to  c o n n e c t a  p o r ta b l e  o r
te m p o r a r y o n -s i te  p o we r  s o u r c e  fo r  th e  d u r ati o n  o f m ai n te ‐
n an c e  o r  r e p a i r  s h a l l  n o t b e  r e q u i r e d  wh e r e  a n y o f th e  fo l l o w‐
i n g c o n d i ti o n s  e x i s ts :

( 1 ) Al l  p r o c e s s e s  th a t r e l y o n  th e  e s s e n ti al  e l e c tr i c al
s ys te m  s o u r c e  ar e  c ap ab l e  o f b e i n g d i s ab l e d  d u r i n g  m a i n ‐

te n a n c e  o r  r e p a i r  o f th e  o n -s i te  p o we r   s o u r c e .
( 2 ) T h e  b u i l d i n g o r  s tr u c tu r e  i s  u n o c c u p i e d  a n d  fre  p r o te c ‐

ti o n  s ys te m s  a r e  fu l l y fu n c ti o n a l  a n d  d o  n o t r e q u i r e  a n
o n -s i te   p o we r  s o u r c e .

( 3 ) O th e r  te m p o r ar y o n - s i te  p o we r  s o u r c e s  c an  b e  s u b s ti tu te d
fo r  th e  e s s e n ti al  e l e c tr i c a l  s ys te m .

6 . 7 . 1 . 2 . 3  L o c ati o n .

6 . 7 . 1 . 2 . 3 . 1  I n d o o r O n - S i te  P o we r S o u rc e  I n s tal l ati o n s .    I n d o o r
o n -s i te  p o we r  s o u r c e s  fo r  L e ve l  1  i n s ta l l a ti o n s  s h a l l  b e  i n s tal l e d
i n  a r o o m  d e d i c a te d  to  s u c h  s o u r c e s .

Δ ( A)    T h e  o n -s i te  p o we r  s o u r c e s  r o o m  s h a l l  b e  s e p a r ate d  fr o m
th e  r e s t o f th e  b u i l d i n g  b y c o n s tr u c ti o n  wi th  a m i n i m u m  2 -h o u r
fre  r e s i s tan c e  r ati n g .

Δ ( B )    T h e  o n -s i te  p o we r  s o u r c e  e q u i p m e n t s h a l l  b e  p e r m i tte d  to
b e  i n s tal l e d  i n  th e  r o o m  wi th  th e  o n -s i te  p o we r  s o u r c e s .

Δ ( C )    N o  o th e r  e q u i p m e n t,  i n c l u d i n g  a r c h i te c tu r a l  ap p u r te n an ‐
c e s ,  e x c e p t th o s e  th at s e r ve  th e  s p ac e  s h al l  b e  p e r m i tte d  i n  th e
ro o m  c o n tai n i n g  th e  o n -s i te  p o we r  s o u r c e s .

6 . 7 . 1 . 2 . 3 . 2  O u td o o r O n - S i te  P o we r S o urc e  I n s tal l ati o n s .

( A)    I f th e  o n -s i te  p o we r  s o u r c e  i s  a  ge n e r a to r,  i t s h al l  c o m p l y
wi th  e i th e r  o f th e  fo l l o wi n g :

( 1 ) T h e  ge n e r a to r  s h a l l  b e  i n s tal l e d  i n  a  s u i ta b l e  e n c l o s u r e
l o c a te d  o u ts i d e  th e  b u i l d i n g an d  c ap a b l e  o f r e s i s ti n g  th e

e n tr a n c e  o f s n o w o r  r ai n  a t a m ax i m u m  wi n d  ve l o c i ty a s
r e q u i r e d  b y l o c al  b u i l d i n g  c o d e s .

( 2 ) T h e  g e n e r ato r  s h al l  b e  c o n s tr u c te d  s u c h  th a t i t i s  c a p ab l e
o f r e s i s ti n g th e  i m p ac ts  o f s n o w o r  r ai n .

Δ ( B )    E q u i p m e n t s e r vi n g  a g e n e r ato r  s h a l l  b e  p e r m i tte d  to  b e
i n s ta l l e d  i n  th e  g e n e r ato r  e n c l o s u r e .

Δ ( C )    N o  o th e r  e q u i p m e n t,  i n c l u d i n g  a r c h i te c tu r a l  ap p u r te n an ‐
c e s ,  e x c e p t th o s e  th at s e r ve  th e  s p ac e  s h al l  b e  p e r m i tte d  i n  th e
ge n e r ato r  e n c l o s u r e .

Δ 6 . 7 . 1 . 2 . 3 . 3    O n -s i te  p o we r  s o u r c e  e q u i p m e n t fo r  L e ve l  1
s ys te m s  s h al l  n o t b e  i n s tal l e d  i n  th e  s am e  r o o m  a s  o th e r  p o we r
s o u r c e  s e r vi c e  e q u i p m e n t wh e r e  th e  s e r vi c e  e q u i p m e n t i s  r a te d
o ve r  1 5 0  vo l ts  to  g r o u n d  an d  e q u al  to  o r  gr e a te r  th an  1 0 0 0
am p e r e s .

Δ 6 . 7 . 1 . 2 . 3 . 4    T h e  r o o m s ,  e n c l o s u r e s ,  o r  s e p ar a te  b u i l d i n g s  h o u s ‐
i n g o n -s i te  p o we r  s o u r c e  e q u i p m e n t fo r  L e ve l  1  o r  L e ve l  2
s ys te m s  s h a l l  b e  d e s i gn e d  a n d  l o c a te d  to  m i n i m i z e  d a m ag e
fr o m  fooding,  i n c l u d i n g th at c a u s e d  b y th e  fo l l o wi n g :

( 1 ) Firefghting
( 2 ) S e we r  wa te r  b ac ku p
( 3 ) O th e r  d i s as te r s  o r  o c c u r r e n c e s

Δ 6 . 7 . 1 . 2 . 3 . 5    M i n i m i z i n g th e  p o s s i b i l i ty o f d am ag e  r e s u l ti n g
fr o m  i n te r r u p ti o n s  o f th e  o n -s i te  p o we r   s o u r c e  s h al l  b e  a  d e s i g n
c o n s i d e r ati o n  fo r  th a t e q u i p m e n t.

Δ 6 . 7 . 1 . 2 . 3 . 6    D e s i gn  c o n s i d e r ati o n s  s h al l  m i n i m i z e  th e  e ffe c t o f
th e  fai l u r e  o f o n e  o n -s i te  p o we r  s o u r c e   o n  th e  c o n ti n u e d  o p e r a ‐
ti o n  o f o th e r  u n i ts .

Δ 6 . 7 . 1 . 2 . 4 *  C ap ac i ty an d  Rati n g.    T h e  e s s e n ti a l  e l e c tr i c al
s ys te m  s o u r c e  o r  s e ts  o f s o u r c e s  s h al l  h ave  th e  c a p ac i ty an d

r a ti n g to  m e e t th e  m a x i m u m  d e m an d  l i ke l y to  b e  p r o d u c e d  b y
th e  c o n n e c te d  l o ad  an d  b e  c o n s i s te n t wi th  th e  fa c i l i ty' s  e m e r ‐
ge n c y o p e r ati o n s  p l a n .

Δ 6 . 7 . 1 . 2 . 5  L o ad  P i c k up .    T h e  s o u r c e  o r  s e t o f s o u r c e s  s h al l  h ave
th e  r e q u i r e d  c ap ac i ty an d  r e s p o n s e  to  p i c k u p  an d  c ar r y th e

l o ad  wi th i n  th e  ti m e  specifed  i n  Tab l e  6 . 1 1 . 1 ( b )  u p o n  fai l u r e
o f th e  o th e r  s o u r c e  o r  s e t o f s o u r c e s .

6 . 7 . 1 . 2 . 6  H e ati n g,  C o o l i n g,  an d  Ve n ti l ati n g.    D e s i g n  o f th e
h e ati n g ,  c o o l i n g ,  a n d  ve n ti l ati o n  s ys te m  fo r  th e  o n -s i te  p o we r
s o u r c e s  r o o m  s h a l l  p r o vi d e  fo r  fac to r s  i n c l u d i n g ,  b u t n o t l i m i ‐

te d  to ,  th e  fo l l o wi n g :

( 1 ) H e at
( 2 ) C o l d
( 3 ) D u s t
( 4 ) H u m i d i ty
( 5 ) S n o w an d  i c e  a c c u m u l a ti o n s  a r o u n d  h o u s i n g s
( 6 ) L o u ve r s
( 7 ) Re m o te  r a d i a to r  fan s ,  a s  a p p l i c a b l e
( 8 ) P r e va i l i n g  wi n d s  b l o wi n g a ga i n s t r a d i ato r  fan  d i s c h a r ge

a i r

6 . 7 . 1 . 2 . 7  Al ar m  An n u n c i ato r.

6 . 7 . 1 . 2 . 7 . 1    A r e m o te  a n n u n c i a to r  th at i s  s to r ag e  b atte r y–
p o we r e d  s h al l  b e  p r o vi d e d  to  o p e r a te  o u ts i d e  o f th e  ge n e r a ti n g
r o o m  i n  a l o c a ti o n  r e a d i l y o b s e r ve d  b y o p e r ati n g  p e r s o n n e l  a t a

r e gu l ar  wo r k s tati o n .

6 . 7 . 1 . 2 . 7 . 2    T h e  a n n u n c i a to r  s h al l  b e  h ar d -wi r e d  to  i n d i c a te
al a r m  c o n d i ti o n s  o f th e  o n -s i te  p o we r  s o u r c e  as  i n d i c a te d  i n

6 . 7 . 1 . 2 . 7 . 2 ( A)  th r o u gh  6 . 7 . 1 . 2 . 7 . 2 ( H ) .

( A)    I n d i vi d u al  vi s u al  s i gn a l s  s h a l l  i n d i c a te  th e  fo l l o wi n g :

( 1 ) Wh e n  th e  o n -s i te  p o we r  s o u r c e  i s  o p e r a ti n g to  s u p p l y
p o we r  to  l o a d

( 2 ) Wh e n  th e  b atte r y c h ar g e r  i s  m al fu n c ti o n i n g  ( i f p r o vi d e d )

( B ) *    A r e m o te ,  c o m m o n  au d i b l e  al ar m  s h a l l  b e  p r o vi d e d  a s
specifed  i n  6 . 7 . 1 . 2 . 7 . 2 ( G) .  [ 1 1 0 : 5 . 6 . 6 ]

( C )    L o c al  an n u n c i ati o n  a n d  e i th e r  fac i l i ty o r  n e two r k r e m o te
an n u n c i ati o n  s h al l  b e  p r o vi d e d  fo r  a L e ve l  1  o n -s i te  p o we r

s o u r c e .

( D )    F o r  th e  p u r p o s e s  o f defning  th e  typ e s  o f an n u n c i ati o n  i n
6 . 7 . 1 . 2 . 7 . 2 ( C ) ,  th e  fo l l o wi n g  s h al l  ap p l y:

( 1 ) L o c al  an n u n c i ati o n  i s  l o c ate d  o n  th e  e q u i p m e n t i ts e l f o r
wi th i n  th e  s a m e  e q u i p m e n t r o o m .

( 2 ) F ac i l i ty r e m o te  an n u n c i ati o n  i s  l o c a te d  o n  s i te  b u t n o t
wi th i n  th e  r o o m  wh e r e  th e  e q u i p m e n t i s  l o c a te d .

( 3 ) N e two r k r e m o te  a n n u n c i a ti o n  i s  l o c a te d  o ff s i te .
[ 1 1 0 : 5 . 6 . 6 . 3 ]
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( E )    An  al a r m -s i l e n c i n g m e an s  s h al l  b e  p r o vi d e d ,  an d  th e  p a n e l
s h a l l  i n c l u d e  r e p e ti ti ve  al ar m  c i r c u i tr y s o  th at,  afte r  th e  au d i b l e

al a r m  h as  b e e n  s i l e n c e d ,  i t r e ac ti vate s  afte r  th e  fa u l t c o n d i ti o n
h as  b e e n  c l e ar e d  an d  h as  to  b e  r e s to r e d  to  i ts  n o r m al  p o s i ti o n

to  b e  s i l e n c e d  ag ai n .  [ 1 1 0 : 5 . 6 . 6 . 4 ]

Δ ( F)    I n  l i e u  o f th e  r e q u i r e m e n t i n  6 . 7 . 1 . 2 . 7 . 2 ( E ) ,  a m an u al
a l a r m - s i l e n c i n g  m e an s  s h a l l  b e  p e r m i tte d  th at s i l e n c e s  th e  au d i ‐

b l e  al a r m  a fte r  th e  o c c u r r e n c e  o f th e  al ar m  c o n d i ti o n ,  p r o vi ‐
d e d  s u c h  m e an s  d o  n o t i n h i b i t a n y s u b s e q u e n t al a r m s  fr o m

s o u n d i n g  th e  au d i b l e  al a r m  a ga i n  wi th o u t fu r th e r  m an u al
ac ti o n .  [ 1 1 0 : 5 . 6 . 6 . 5 ]

Δ ( G )    I n d i vi d u al  al ar m  i n d i c a ti o n  to  an n u n c i ate  a n y o f th e
c o n d i ti o n s  l i s te d  i n  Tab l e  6 . 7 . 1 . 3 . 8 . 2  s h al l  h ave  th e  fo l l o wi n g
c h a r ac te r i s ti c s :

( 1 ) B e  b a tte r y p o we r e d
( 2 ) B e  vi s u al l y i n d i c a te d
( 3 ) H ave  a d d i ti o n al  c o n ta c ts  o r  c i r c u i ts  fo r  a c o m m o n  au d i ‐

b l e  al ar m  th a t s i gn a l s  l o c al l y an d  r e m o te l y wh e n  an y o f
th e  i te m i z e d  c o n d i ti o n s  o c c u r s

( 4 ) H ave  s wi tc h e s  to  te s t th e  o p e r ati o n  o f al l  vi s u al   a l ar m  i n d i ‐
c a to r s

( H ) *    T h e  fo l l o wi n g  s h a l l  ap p l y to  c e n tr al i z e d  c o m p u te r
s ys te m s :

( 1 ) T h e y s h al l  n o t b e  u s e d  a s  a  s u b s ti tu te  fo r  th e  al a r m
an n u n c i ato r  i n  6 . 7 . 1 . 2 . 7 .

( 2 ) T h e y s h al l  b e  p e r m i tte d  to  s u p p l e m e n t th e  a l a r m  an n u n ‐
c i ato r  i n  6 . 7 . 1 . 2 . 7 .

( I )    Wi r e l e s s  tr a n s m i s s i o n  o f th e  E P S  d ata r e q u i r e d  b y
6 . 7 . 1 . 3 . 8 . 2  an d  6 . 7 . 1 . 3 . 8 . 3  s h al l  b e  p e r m i tte d .

6 . 7 . 1 . 3  G e n e rato r S e t.

6 . 7 . 1 . 3 . 1  G e n e ral .    A s i n g l e  g e n e r ato r  s e t th at o p e r ate s  th e
e s s e n ti a l  e l e c tr i c a l  s ys te m  s h al l  b e  p e r m i tte d  to  b e  p a r t o f th e
s ys te m  s u p p l yi n g th e  o th e r  p u r p o s e s  as  specifed  i n  6 . 7 . 1 . 2 . 2 . 1 ,

p r o vi d e d  th at an y s u c h  u s e  wi l l  n o t d e c r e as e  th e  m e a n  p e r i o d
b e twe e n  s e r vi c e  o ve rh a u l s  to  l e s s  th an  3  ye ar s .

Δ 6 . 7 . 1 . 3 . 2  L o c ati o n .    T h e  ge n e r a to r  e q u i p m e n t s h al l  b e  i n s ta l ‐
l e d  i n  a  l o c ati o n  th at p e r m i ts  r e a d y ac c e s s i b i l i ty a n d  a  m i n i ‐
m u m  o f 0 . 9  m  ( 3 6  i n . )  fr o m  th e  s ki d  r ai l s ’  o u te r m o s t p o i n t i n

th e  d i r e c ti o n  o f ac c e s s  fo r  i n s p e c ti o n ,  r e p ai r,  m ai n te n a n c e ,
c l e an i n g,  o r  r e p l a c e m e n t.  T h i s  r e q u i r e m e n t s h al l  n o t ap p l y to
u n i ts  i n  o u td o o r  h o u s i n gs .

Δ 6 . 7 . 1 . 3 . 3  M ai n te n an c e  o f Te m p e rature .    T h e  ge n e r a to r  s h a l l
b e  h e ate d  as  n e c e s s a r y to  m ai n tai n  th e  wate r  j a c ke t a n d  b atte r y

te m p e r a tu r e  d e te r m i n e d  b y th e  g e n e r ato r  m a n u fac tu r e r  fo r
c o l d  s ta r t an d  l o ad  a c c e p ta n c e  fo r  th e  typ e  o f s ys te m .

Δ 6 . 7 . 1 . 3 . 4 *  H e ati n g,  C o o l i n g,  an d  Ve n ti l ati n g.    Wi th  th e  g e n e r a‐
to r  r u n n i n g at r ate d  l o ad ,  ve n ti l a ti o n  airfow s h a l l  b e  p r o vi d e d
to  l i m i t th e  m ax i m u m  ai r  te m p e r atu r e  i n  th e  ge n e r a to r  r o o m

o r  th e  e n c l o s u r e  h o u s i n g  th e  u n i t to  th e  m ax i m u m  a m b i e n t ai r
te m p e r a tu r e  p e r m i tte d  b y th e  g e n e r ato r  m a n u fac tu r e r.

Δ 6 . 7 . 1 . 3 . 4 . 1    C o n s i d e r ati o n  s h a l l  b e  g i ve n  to  a l l  th e  h e a t e m i tte d
to  th e  ge n e r a to r  e q u i p m e n t r o o m  b y th e  e n e r g y c o n ve r te r,
u n i n s u l ate d  o r  i n s u l a te d  e x h au s t p i p e s ,  an d  o th e r  h e a t-

p r o d u c i n g e q u i p m e n t.

6 . 7 . 1 . 3 . 4 . 2 *    I f r e q u i r e d  b y th e  m an u fa c tu r e r,  ve n ti l ati o n  s h a l l
b e  s u p p l i e d  to  th e  ge n e r a to r  e q u i p m e n t.

Δ ( A)    F o r  g e n e r ato r s  s u p p l yi n g  L e ve l  1  E P S S ,  ve n ti l a ti o n  ai r
s h a l l  b e  s u p p l i e d  d i r e c tl y fr o m  a s o u r c e  o u ts i d e  th e  b u i l d i n g b y

a n  e x te r i o r  wal l  o p e n i n g o r  fr o m  a s o u r c e  o u ts i d e  th e  b u i l d i n g
b y a 2 -h o u r  fre-rated  a i r  tr a n s fe r  s ys te m .

Δ ( B )    F o r  g e n e r ato r s  s u p p l yi n g  L e ve l  1  E P S S ,  d i s c h ar g e  a i r  s h a l l
b e  d i r e c te d  o u ts i d e  th e  b u i l d i n g b y an  e x te r i o r  wa l l  o p e n i n g  o r
to  a n  e x te r i o r  o p e n i n g  b y a 2 - h o u r  fre-rated  ai r  tr an s fe r

s ys te m .

Δ ( C )    F i r e  d a m p e r s ,  s h u tte r s ,  o r  o th e r  s e l f-c l o s i n g  d e vi c e s  s h a l l
n o t b e  p e r m i tte d  i n  ve n ti l a ti o n  o p e n i n gs  o r  d u c two r k fo r

s u p p l y o r  r e tu r n / d i s c h a r ge  a i r  to  g e n e r ato r  e q u i p m e n t fo r
L e ve l  1  E P S S .

6 . 7 . 1 . 3 . 4 . 3    Ve n ti l ati o n  a i r  s u p p l y s h al l  b e  fr o m  o u td o o r s  o r
fr o m  a s o u r c e  o u ts i d e  th e  b u i l d i n g  b y an  e x te r i o r  wa l l  o p e n i n g

o r  fr o m  a s o u r c e  o u ts i d e  th e  b u i l d i n g  b y a  2 -h o u r  fre-rated  ai r
tr a n s fe r  s ys te m .  [ 1 1 0 : 7 . 7 . 3 ]

Δ 6 . 7 . 1 . 3 . 4 . 4    Ve n ti l ati o n  ai r  s h al l  b e  p r o vi d e d  to  s u p p l y an d
d i s c h ar g e  c o o l i n g  ai r  fo r  r a d i a to r  c o o l i n g  o f th e  g e n e r ato r
wh e n  r u n n i n g  at r ate d  l o ad .

Δ ( A)    Ve n ti l a ti o n  ai r  s u p p l y a n d  d i s c h ar g e  fo r  a  r ad i ato r-c o o l e d
ge n e r a to r  s h al l  h ave  a m a x i m u m  s tati c  r e s tr i c ti o n  o f 1 2 5  P a

( 0 . 5  i n .  o f wa te r  c o l u m n )  i n  th e  d i s c h ar g e  d u c t a t th e  r a d i ato r
o u tl e t.

( B )    Rad i ato r  ai r  d i s c h a r ge  s h a l l  b e  d u c te d  o u td o o r s  o r  to  an
e x te r i o r  o p e n i n g  b y a 2 - h o u r  r a te d  ai r  tr an s fe r  s ys te m .
[ 1 1 0 : 7 . 7 . 4 . 2 ]

Δ 6 . 7 . 1 . 3 . 4 . 5    M o to r- o p e r ate d  d a m p e r s ,  wh e n  u s e d ,  s h al l  b e
s p r i n g  o p e r ate d  to  o p e n  an d  m o to r  c l o s e d .  F i r e  d am p e r s ,  s h u t‐

te r s ,  o r  o th e r  s e l f-c l o s i n g  d e vi c e s  s h a l l  n o t b e  p e r m i tte d  i n
ve n ti l ati o n  o p e n i n g s  o r  d u c two r k fo r  s u p p l y o r  r e tu r n /
d i s c h ar g e  ai r  to  ge n e r a to r  e q u i p m e n t fo r  L e ve l  1  s ys te m s .

Δ 6 . 7 . 1 . 3 . 4 . 6    T h e  a m b i e n t a i r  te m p e r a tu r e  i n  th e  g e n e r ato r
e q u i p m e n t r o o m  o r  o u td o o r  h o u s i n g c o n tai n i n g L e ve l  1  r o ta t‐

i n g e q u i p m e n t s h al l  s ta b i l i z e  at n o t l e s s  th an  4 . 5 ° C  ( 4 0 ° F )  wh e n
th e  e q u i p m e n t i s  n o t o p e r ati n g .

6 . 7 . 1 . 3 . 5 *  E n e rgy C o n ve r te rs .    I n te r n al  c o m b u s ti o n  e n g i n e
e n e r gy c o n ve r te r s  a n d  as s o c i ate d  c r an ki n g  b atte r i e s  s h al l  b e  i n
ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f N F PA  1 1 0 .

6 . 7 . 1 . 3 . 6  C o m p re s s e d  Ai r S tar ti n g D e vi c e s .    O th e r  typ e s  o f
s to r e d  e n e r g y s ta r ti n g s ys te m s  ( e x c e p t p yr o te c h n i c )  s h a l l  b e

p e r m i tte d  to  b e  u s e d  wh e r e  r e c o m m e n d e d  b y th e  m an u fac ‐
tu r e r  o f th e  p r i m e  m o ve r  an d  s u b j e c t to  a p p r o val  o f th e  a u th o r ‐
i ty h avi n g  j u r i s d i c ti o n ,  u n d e r  th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) Wh e r e  two  c o m p l e te  p e r i o d s  o f c r an ki n g  c yc l e s  a r e
c o m p l e te d  wi th o u t r e p l a c e m e n t o f th e  s to r e d  e n e r gy

( 2 ) Wh e r e  a m e an s  fo r  au to m ati c  r e s to r a ti o n  fr o m  th e  e m e r ‐
ge n c y s o u r c e  o f th e  s to r e d  e n e r g y i s  p r o vi d e d

( 3 ) Wh e r e  th e  s to r e d  e n e r gy s ys te m  h as  th e  c r a n ki n g c ap ac i ty
specifed  i n  5 . 6 . 4 . 2 . 1  o f N F PA  1 1 0

( 4 ) Wh e r e  th e  s to r e d  e n e r gy s ys te m  h as  a “ b l ac k s tar t”  c ap a‐
b i l i ty i n  ad d i ti o n  to  n o r m al  d i s c h ar g e  c a p ab i l i ty

[ 1 1 0 : 5 . 6 . 4 . 1 . 2 ]

6 . 7 . 1 . 3 . 7  Fu e l  S u p p l y.    T h e  fu e l  s u p p l y fo r  th e  ge n e r a to r  s e t
s h a l l  c o m p l y wi th  S e c ti o n s  5 . 5  a n d  7 . 9  o f N F PA  1 1 0 .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 7 . 1 . 3 . 8  Re q u i re m e n ts  fo r S afe ty D e vi c e s .

6 . 7 . 1 . 3 . 8 . 1  I n te r n al  C o m b us ti o n  E n gi n e s .    I n te r n a l  c o m b u s ‐
ti o n  e n g i n e s  s e r vi n g  ge n e r a to r  s e ts  s h al l  b e  e q u i p p e d  wi th  th e
fo l l o wi n g :

( 1 ) S e n s o r  d e vi c e  p l u s  vi s u a l  wa r n i n g  d e vi c e  to  i n d i c a te  a
wate r- j a c ke t te m p e r a tu r e  b e l o w th a t r e q u i r e d  i n  6 . 7 . 1 . 3 . 3

( 2 ) S e n s o r  d e vi c e s  p l u s  vi s u al  p r e a l a r m  war n i n g d e vi c e  to
i n d i c ate  th e  fo l l o wi n g :

( a) H i gh  e n g i n e  te m p e r a tu r e  ( ab o ve  m a n u fac tu r e r ’ s
r e c o m m e n d e d  s a fe  o p e r a ti n g te m p e r atu r e  r an g e )

( b ) L o w l u b r i c a ti n g o i l  p r e s s u r e  ( b e l o w m a n u fac tu r e r ’ s
r e c o m m e n d e d  s a fe  o p e r a ti n g r an g e )

( c ) L o w wa te r  c o o l an t l e ve l
( 3 ) Au to m ati c  e n gi n e  s h u td o wn  d e vi c e  p l u s  vi s u al  d e vi c e  to

i n d i c ate  th at a s h u td o wn  to o k p l a c e  d u e  to  th e  fo l l o wi n g :

( a) O ve r c r an k ( fa i l e d  to  s ta r t)
( b ) O ve r s p e e d
( c ) L o w l u b r i c ati n g  o i l  p r e s s u r e
( d ) E x c e s s i ve  e n g i n e  te m p e r atu r e

( 4 ) C o m m o n  au d i b l e  al a r m  d e vi c e  to  war n  th at o n e  o r  m o r e
o f th e  p r e al a r m  o r  al ar m  c o n d i ti o n s  e x i s t

6 . 7 . 1 . 3 . 8 . 2  S afe ty I n d i c ati o n s  an d  S h utd o wn s .    S afe ty i n d i c a‐
ti o n s  a n d  s h u td o wn s  s h al l  b e  i n  ac c o r d an c e  wi th  Tab l e
6 . 7 . 1 . 3 . 8 . 2 .

6 . 7 . 1 . 3 . 8 . 3    I n d i vi d u al  vi s u a l  s i gn a l s  p l u s  a  c o m m o n  au d i b l e
s i gn a l  to  wa r n  o f an  e n gi n e -ge n e r a to r  al a r m  c o n d i ti o n  s h a l l
i n d i c a te  th e  fo l l o wi n g :

( 1 ) L o w l u b r i c ati n g  o i l  p r e s s u r e
( 2 ) L o w wate r  te m p e r atu r e  ( b e l o w th at r e q u i r e d  i n  6 . 7 . 1 . 3 . 3 )
( 3 ) E x c e s s i ve  wate r  te m p e r atu r e
( 4 ) L o w fu e l  wh e n  th e  m a i n  fu e l  s to r ag e  tan k c o n tai n s  l e s s

th a n  a  4 -h o u r  o p e r ati n g  s u p p l y
( 5 ) O ve r c r an k ( fa i l e d  to  s ta r t)
( 6 ) O ve r s p e e d

6 . 7 . 1 . 4  H e al th  C are  M i c ro gri d .    A h e a l th  c ar e  m i c r o g r i d  i n
ac c o r d an c e  wi th  S e c ti o n  6 . 1 0  s h al l  b e  p e r m i tte d  to  s e r ve  as  th e
E P S  fo r  al l  o r  p ar t o f an  e s s e n ti al  e l e c tr i c a l  s ys te m .

6 . 7 . 2 *  D i s tri b u ti o n .

6 . 7 . 2 . 1  G e n e ral  Re q ui re m e n ts .

6 . 7 . 2 . 1 . 1 *  C o o rd i n ati o n .

6 . 7 . 2 . 1 . 1 . 1    O ve r c u r r e n t p r o te c ti ve  d e vi c e s  s e r vi n g th e  e s s e n ti al
e l e c tr i c a l  s ys te m  s h a l l  b e  c o o r d i n a te d  fo r  th e  p e r i o d  o f ti m e
th a t a fau l t’ s  d u r ati o n  e x te n d s  b e yo n d  0 . 1   s e c o n d .

6 . 7 . 2 . 1 . 1 . 2    C o o r d i n ati o n  s h al l  n o t b e  r e q u i r e d  a s  fo l l o ws :

( 1 ) B e twe e n  tr a n s fo r m e r  p r i m ar y an d  s e c o n d a r y o ve r c u r r e n t
p r o te c ti ve  d e vi c e s ,  wh e r e  o n l y o n e  o ve r c u r r e n t p r o te c ti ve
d e vi c e  o r  s e t o f o ve r c u r r e n t p r o te c ti ve  d e vi c e s  e x i s ts  o n

th e  tr an s fo r m e r  s e c o n d ar y
( 2 ) B e twe e n  o ve r c u r r e n t p r o te c ti ve  d e vi c e s  o f th e  s a m e  s i z e

( am p e r e  r a ti n g)  i n  s e r i e s

N 6 . 7 . 2 . 1 . 2  G ro un d - Fau l t P ro te c ti o n  o f E q u i p m e n t,  E s s e n ti al
E l e c tri c al  S ys te m .

N 6 . 7 . 2 . 1 . 2 . 1    Gr o u n d -fau l t p r o te c ti o n  o f e q u i p m e n t wi th  a u to ‐
m a ti c  d i s c o n n e c ti n g m e an s  s h a l l  n o t b e  r e q u i r e d  o n  al te r ‐
n ate  p o we r  s u p p l y s o u r c e s ,  b e twe e n  al te r n a te  p o we r  s u p p l y

s o u r c e s  a n d  a n y e s s e n ti al  e l e c tr i c al  s ys te m  tr a n s fe r  s wi tc h ,  o r  o n
th e  l o ad  s i d e  o f a n y e s s e n ti al  e l e c tr i c a l  s ys te m  tr an s fe r  s wi tc h .   

N 6 . 7 . 2 . 1 . 2 . 2    Gr o u n d -fau l t i n d i c ati o n  wi th o u t au to m ati c  d i s c o n ‐
n e c ti o n  s h al l  b e  p r o vi d e d  at an y  o n - s i te  p o we r  s o u r c e .

6 . 7 . 2 . 1 . 3  Au to m ati c  Tran s fe r S wi tc h  Fe atu re s .

6 . 7 . 2 . 1 . 3 . 1  S o u rc e  M o n i to ri n g.

Δ ( A) *    U n d e r vo l tag e -s e n s i n g  d e vi c e s  s h al l  b e  p r o vi d e d  to  m o n i ‐
to r  al l  u n gr o u n d e d  l i n e s  o f th e  p r i m ar y p o we r  s o u r c e  a s

fo l l o ws :

( 1 ) Wh e n  th e  vo l ta ge  o n  an y p h as e  fal l s  b e l o w th e  m i n i m u m
o p e r ati n g  vo l tag e  o f an y l o ad  to  b e  s e r ve d ,  th e  tr an s fe r

Δ Tab l e   6 . 7 . 1 . 3 . 8 . 2  S afe ty I n d i c ati o n s  an d  S h u td o wn s

  L e ve l  1

I n di c ato r Fun c ti o n
( at B atte r y Vo l tage ) C V S RA

( a )  O ve r c r an k X X X
( b )  L o w wate r  te m p e r a tu r e X — X
( c )  H i g h  e n g i n e  te m p e r a tu r e

p r e a l a r m
X — X

( d )  H i g h  e n g i n e  te m p e r atu r e X X X
( e )  L o w l u b e  o i l  p r e s s u r e  p r e a l a r m X — X
( f)  L o w l u b e  o i l  p r e s s u r e X X X
( g )  O ve r s p e e d X X X
( h )  L o w fu e l  m ai n  ta n k X — X
( i )  L o w c o o l a n t l e ve l X O X
( j )  E P S  s u p p l yi n g  l o a d X — —
( k)  C o n tr o l  s wi tc h  n o t i n  au to m ati c  

p o s i ti o n
X — X

( l )  H i g h  b a tte r y vo l ta g e X — —
( m )  L o w c r a n ki n g  vo l ta g e X — X
( n )  L o w vo l ta g e  i n  b a tte r y X — —
( o )  B a tte r y c h ar g e r  a c  fa i l u r e X — —
( p )  L a m p  te s t X — —
( q )  C o n ta c ts  fo r  l o c a l  a n d  r e m o te  

c o m m o n  a l ar m
X — X

( r )  Au d i b l e  a l a r m -s i l e n c i n g  s wi tc h — — X
( s )  L o w s ta r ti n g  ai r  p r e s s u r e X — —
( t)  L o w s tar ti n g  h yd r a u l i c  p r e s s u r e X — —
( u )  Ai r  s h u td o wn  d a m p e r  wh e n  u s e d X X X
( v)  Re m o te  e m e r g e n c y s to p — X —

C V:  C o n tr o l  p a n e l –m o u n te d  vi s u a l .  S :  S h u td o wn  o f E P S  i n d i c a ti o n .  RA:
Re m o te  a u d i b l e .  X :  Re q u i r e d .  O :  O p ti o n a l .
N o te s :
( 1 )  I te m  ( p )  i s  to  b e  p r o vi d e d ,  b u t a  s e p a r a te  r e m o te  au d i b l e  s i g n a l  i s
n o t r e q u i r e d  wh e n  th e  r e g u l a r  wo rk  s i te  i n  5 . 6 . 6  o f N F PA  1 1 0  i s  s ta ffe d
2 4  h o u r s  a  d a y.
( 2 )  I te m  ( b )  i s  n o t r e q u i r e d  fo r  c o m b u s ti o n  tu rb i n e s .
( 3 )  I te m  ( r)  o r  ( s )  i s  r e q u i r e d  o n l y wh e r e  u s e d  a s  a  s tar ti n g  m e th o d .
( 4 )  I te m  ( j ) :  E P S  a c  a m m e te r  i s  p e r m i tte d  fo r  th i s  fu n c ti o n .
( 5 )  Al l  r e q u i r e d  C V fu n c ti o n s  ar e  to  b e  vi s u a l l y a n n u n c i a te d  b y a
r e m o te ,  c o m m o n  vi s u a l  i n d i c a to r.
( 6 )  Al l  r e q u i r e d  fu n c ti o n s  i n d i c a te d  i n  th e  RA c o l u m n  a r e  to  b e
an n u n c i a te d  b y a  r e m o te ,  c o m m o n  a u d i b l e  a l a r m  a s  r e q u i r e d  i n
5 . 6 . 5 . 2 ( 4 )  o f N F PA  1 1 0 .
( 7 )  I te m  ( i )  r e q u i re s  a  l o w g a s  p r e s s u r e  a l a r m  o n  g a s e o u s  s ys te m s .
( 8 )  I te m  ( b )  m u s t b e  s e t a t 1 1 ° C  ( 2 0 ° F )  b e l o w th e  r e g u l a te d
te m p e r a tu r e  d e te r m i n e d  b y th e  E P S  m a n u fa c tu r e r,  a s  r e q u i r e d  i n  5 . 3 . 1
o f N F PA  1 1 0 .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

s wi tc h  s h a l l  au to m ati c al l y i n i ti ate  e n g i n e  s tar t an d  th e
p r o c e s s  o f tr an s fe r  to  th e  o th e r  p o we r  s o u r c e .

( 2 ) * Wh e n  th e  vo l ta ge  o n  al l  p h a s e s  o f th e  p r i m a r y s o u r c e
r e tu r n s  to  wi th i n  specifed  l i m i ts  fo r  a d e s i gn a te d  p e r i o d
o f ti m e ,  th e  p r o c e s s  o f tr a n s fe r  b ac k to  th e  p r i m a r y p o we r
s o u r c e  s h al l  b e  i n i ti a te d .

Δ ( B )    B o th  vo l ta ge -s e n s i n g  a n d  fr e q u e n c y-s e n s i n g  e q u i p m e n t
s h a l l  b e  p r o vi d e d  to  m o n i to r  o n e  u n gr o u n d e d  l i n e  o f th e

p o we r s o u r c e s .

Δ ( C )    Tr an s fe r  to  a p o we r  s o u r c e  s h al l  b e  i n h i b i te d  u n ti l  th e
vo l tage  a n d  fr e q u e n c y a r e  wi th i n  a specifed  r an g e  to  h a n d l e

l o ad s  to  b e  s e r ve d .

( D )    S e n s i n g  e q u i p m e n t s h al l  n o t b e  r e q u i r e d  i n  th e  tr an s fe r
s wi tc h ,  p r o vi d e d  i t i s  i n c l u d e d  wi th  th e  e n gi n e  c o n tr o l  p an e l .
[ 1 1 0 : 6 . 2 . 2 . 3 . 1 ]

Δ ( E )    Fr e q u e n c y-s e n s i n g  e q u i p m e n t s h al l  n o t b e  r e q u i r e d  fo r
m o n i to r i n g  th e  o ff-s i te  p o we r   s o u r c e .

Δ 6 . 7 . 2 . 1 . 3 . 2  I n te rl o c k i n g.    M e c h a n i c al  i n te r l o c ki n g o r  a n
ap p r o ve d  al te r n a te  m e th o d  s h al l  p r e ve n t th e  i n a d ve r te n t i n te r ‐

c o n n e c ti o n  o f an y two  s e p ar a te  p o we r  s o u r c e s .

6 . 7 . 2 . 1 . 3 . 3 *  M an u al  O p e rati o n .    I n s tr u c ti o n  an d  e q u i p m e n t
s h a l l  b e  p r o vi d e d  fo r  s a fe  m an u al  n o n e l e c tr i c  tr an s fe r  i n  th e

e ve n t th e  tr an s fe r  s wi tc h  m al fu n c ti o n s .  [ 1 1 0 : 6 . 2 . 4 ]

Δ 6 . 7 . 2 . 1 . 3 . 4 *  T i m e  D e l ay o n  S tar ti n g o f P o we r S o urc e s .

N ( A)    A ti m e -d e l ay d e vi c e  s h al l  b e  p r o vi d e d  to  d e l a y s ta r ti n g o f
th e  o n -s i te  p o we r  s o u r c e .

N ( B )    T h e  ti m e - d e l a y d e vi c e  s h al l  p r e ve n t n u i s an c e  s ta r ti n g o f
th e  p o we r  s o u r c e  a n d  p o s s i b l e  s u b s e q u e n t l o a d  tr an s fe r  i n  th e
e ve n t o f h ar m l e s s  m o m e n ta r y p o we r  d i p s  an d  i n te r r u p ti o n s  o f

th e  p ri m a r y p o we r  s o u r c e .

6 . 7 . 2 . 1 . 3 . 5  T i m e  D e l ay at E n gi n e  C o n tro l  P an e l .    T i m e  d e l ays
s h a l l  b e  p e r m i tte d  to  b e  l o c ate d  a t th e  e n g i n e  c o n tr o l  p a n e l  i n

l i e u  o f i n  th e  tr an s fe r  s wi tc h e s .  [ 1 1 0 : 6 . 2 . 6 ]

Δ 6 . 7 . 2 . 1 . 3 . 6  T i m e  D e l ay o n  Tran s fe r.    An  ad j u s ta b l e  ti m e - d e l a y
d e vi c e  s h al l  b e  p r o vi d e d  to  d e l a y tr an s fe r  an d  s e q u e n c e  l o ad
tr a n s fe r  to  th e  p o we r  s o u r c e  to  a vo i d  e x c e s s i ve  vo l tag e  d r o p

wh e n  th e  tr a n s fe r  s wi tc h  i s  i n s ta l l e d  fo r  L e ve l  1  u s e .

Δ ( A)  T i m e  D e l ay C o m m e n c e m e n t.    T h e  ti m e  d e l ay s h a l l
c o m m e n c e  wh e n  p r o p e r  vo l tag e  an d  fr e q u e n c y a r e  ac h i e ve d .

( B )  T i m e  D e l ay at E n gi n e  C o n tro l  P an e l .    T i m e  d e l ays  s h a l l  b e
p e r m i tte d  to  b e  l o c ate d  at th e  e n g i n e  c o n tr o l  p an e l  i n  l i e u  o f

i n  th e  tr an s fe r  s wi tc h e s .  [ 1 1 0 : 6 . 2 . 7 . 2 ]

Δ 6 . 7 . 2 . 1 . 3 . 7 *  T i m e  D e l ay o n  Re tran s fe r to  P ri m ar y P o we r
S o urc e .    An  a d j u s tab l e  ti m e - d e l a y d e vi c e  wi th  a u to m a ti c  b yp as s
s h a l l  b e  p r o vi d e d  to  d e l a y r e tr a n s fe r  fr o m  o n e  p o we r  s o u r c e  to

th e  o th e r  p o we r  s o u r c e ,  a n d  a l l o w th e  p o we r  s o u r c e  to  s tab i l i z e
b e fo r e  r e tr an s fe r  o f th e  l o a d .

Δ 6 . 7 . 2 . 1 . 3 . 8  T i m e  D e l ay B yp as s  I f a P o we r S o urc e  Fai l s .    T h e
ti m e  d e l ay s h al l  b e  au to m ati c a l l y b yp a s s e d  i f a p o we r  s o u r c e

fa i l s .

Δ ( A)    T h e  tr an s fe r  s wi tc h  s h al l  b e  p e r m i tte d  to  b e  p r o g r am m e d
fo r  a m a n u a l l y i n i ti ate d  r e tr an s fe r  to  th e  o n -s i te  p o we r  s o u r c e
to  p r o vi d e  fo r  a  p l a n n e d  m o m e n tar y i n te r r u p ti o n  o f th e  l o ad .

Δ ( B )    I f u s e d ,  th e  a r r an g e m e n t i n  6 . 7 . 2 . 1 . 3 . 8 ( A)  s h a l l  b e  p r o vi ‐
d e d  wi th  a b yp a s s  fe atu r e  to  al l o w a u to m a ti c  r e tr a n s fe r  i n  th e

e ve n t th at th e  o n -s i te  p o we r  s o u r c e  fai l s  a n d  th e  o th e r  p o we r
s o u r c e  i s  a va i l a b l e .

Δ 6 . 7 . 2 . 1 . 3 . 9  T i m e  D e l ay o n  E n gi n e  S h u td o wn .    A m i n i m u m
ti m e  d e l ay o f 5  m i n u te s  s h al l  b e  p r o vi d e d  fo r  u n l o a d e d
r u n n i n g  o f a ge n e r a to r  p r i o r  to  s h u td o wn  to  a l l o w fo r  e n gi n e

c o o l d o wn .

( A)    T h e  m i n i m u m  5 -m i n u te  d e l ay s h al l  n o t b e  r e q u i r e d  o n
s m al l  ( 1 5  kW o r  l e s s )  a i r-c o o l e d  p r i m e  m o ve r s .  [ 1 1 0 : 6 . 2 . 1 0 . 1 ]

Δ ( B )    A ti m e -d e l a y d e vi c e  s h al l  n o t b e  r e q u i r e d  i f i t i s  i n c l u d e d
wi th  th e  e n g i n e  c o n tr o l  p an e l  o r  i f a u ti l i ty fe e d e r  i s  u s e d  as  a

p o we r  s o u r c e .

Δ 6 . 7 . 2 . 1 . 3 . 1 0  Te s t S wi tc h .    A te s t m e a n s  s h al l  b e  p r o vi d e d  o n
e ac h  au to m ati c  tr an s fe r  s wi tc h  ( AT S )  th at s i m u l ate s  fa i l u r e  o f
o n e   p o we r  s o u r c e  an d  th e n  tr a n s fe r s  th e  l o ad  to  an o th e r  p o we r
s o u r c e ( s ) .

6 . 7 . 2 . 1 . 3 . 1 1 *  I n d i c ati o n  o f Tran s fe r S wi tc h  P o s i ti o n .    Two
p i l o t l i g h ts  wi th  identifcation  n am e p l ate s  o r  o th e r  ap p r o ve d
p o s i ti o n  i n d i c a to r s  s h a l l  b e  p r o vi d e d  to  i n d i c ate  th e  tr an s fe r

s wi tc h  p o s i ti o n .  [ 1 1 0 : 6 . 2 . 1 3 ]

Δ 6 . 7 . 2 . 1 . 3 . 1 2  M o to r L o ad  Tran s fe r.    P r o vi s i o n s  s h a l l  b e  i n c l u ‐
d e d  to  r e d u c e  c u r r e n ts  r e s u l ti n g fr o m  m o to r  l o a d  tr a n s fe r  i f

s u c h  c u r r e n ts  c o u l d  d am ag e  p o we r  s o u r c e  e q u i p m e n t o r  c au s e
n u i s a n c e  tr i p p i n g  o f p o we r  s o u r c e  o ve r c u r r e n t p r o te c ti ve  d e vi ‐

c e s .

Δ 6 . 7 . 2 . 1 . 3 . 1 3 *  I s o l ati o n  o f N e u tral  C o n d u c to rs .    P r o vi s i o n s
s h a l l  b e  i n c l u d e d  fo r  e n s u r i n g  c o n ti n u i ty,  tr a n s fe r,  a n d  i s o l a ti o n
o f th e  p o we r  s o u r c e  n e u tr a l  c o n d u c to r s  wh e r e ve r  th e y a r e  s e p a‐
r a te l y g r o u n d e d  to  ac h i e ve  gr o u n d -fau l t s e n s i n g .

6 . 7 . 2 . 1 . 3 . 1 4  Re tran s fe r.    I f a p o we r  s o u r c e  o r  s e t o f p o we r
s o u r c e s  fai l s  d u r i n g a  te s t,  p r o vi s i o n s  s h a l l  b e  m a d e  to  i m m e d i ‐
a te l y r e tr a n s fe r  to  th e  o th e r  p o we r  s o u r c e  o r  s e t o f p o we r  s o u r ‐

c e s .

6 . 7 . 2 . 1 . 3 . 1 5  S wi tc h  Rati n g.    T h e  r a ti n g o f th e  tr a n s fe r  s wi tc h e s
s h a l l  b e  ad e q u ate  fo r  s wi tc h i n g  al l  c l as s e s  o f l o ad s  to  b e  s e r ve d

a n d  fo r  wi th s ta n d i n g th e  e ffe c ts  o f avai l ab l e  fau l t c u r r e n ts  wi th ‐
o u t c o n ta c t we l d i n g .

Δ 6 . 7 . 2 . 1 . 3 . 1 6 *  Au to m ati c  Tran s fe r S wi tc h .

N ( A)    Tr an s fe r  o f a l l  l o a d s  s h a l l  b e  ac c o m p l i s h e d  u s i n g an  au to ‐
m a ti c  tr an s fe r  s wi tc h ( e s ) .

N ( B )    E ac h  au to m ati c  tr an s fe r  s wi tc h  o f 6 0 0  V o r  l e s s  s h a l l  b e
l i s te d  fo r  th e  p u r p o s e  an d  m a r ke d  fo r  e m e r ge n c y u s e .

6 . 7 . 2 . 1 . 3 . 1 7 *  N o n auto m ati c  Tran s fe r S wi tc h  Fe atu re s .    S wi tc h ‐
i n g d e vi c e s  s h al l  b e  m e c h a n i c al l y h e l d  a n d  s h al l  b e  o p e r ate d  b y

d i r e c t m an u a l  o r  e l e c tr i c al  r e m o te  m an u al  c o n tr o l .
[ 1 1 0 : 6 . 2 . 1 6 ]

Δ ( A)  I n te rl o c k i n g.    Re l i a b l e  m e c h an i c a l  i n te r l o c ki n g o r  a n
a p p r o ve d  al te r n a te  m e th o d  s h al l  p r e ve n t th e  i n a d ve r te n t i n te r ‐
c o n n e c ti o n  o f th e  [ p r i m a r y]  p o we r  s o u r c e  an d  th e  E P S .

[ 1 1 0 : 6 . 2 . 1 6 . 1 ]

Δ ( B )  I n d i c ati o n  o f Tran s fe r S wi tc h  P o s i ti o n .    Two  p i l o t l i g h ts
wi th  identifcation  n am e p l ate s  o r  o th e r  ap p r o ve d  p o s i ti o n  i n d i ‐

c a to r s  s h al l  b e  p r o vi d e d  to  i n d i c ate  th e  s wi tc h  p o s i ti o n .
[ 1 1 0 : 6 . 2 . 1 6 . 2 ]
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6 . 7 . 2 . 1 . 4  N o n auto m ati c  Tran s fe r D e vi c e  Classifcation.
N o n au to m a ti c  tr an s fe r  d e vi c e s  o f 6 0 0  V o r  l e s s  s h al l  b e  l i s te d
fo r  th e  p u r p o s e  an d  a p p r o ve d .

6 . 7 . 2 . 1 . 5  N o n au to m ati c  Tran s fe r D e vi c e  Fe atu re s .

6 . 7 . 2 . 1 . 5 . 1  G e n e ral .    S wi tc h i n g  d e vi c e s  s h al l  b e  m e c h a n i c al l y
h e l d  a n d  s h al l  b e  o p e r ate d  b y d i r e c t m a n u a l  o r  e l e c tr i c al
r e m o te  m a n u a l  c o n tr o l .  [ 1 1 0 : 6 . 2 . 1 6 ]

Δ 6 . 7 . 2 . 1 . 5 . 2  I n te rl o c k i n g.    Re l i ab l e  m e c h a n i c al  i n te r l o c ki n g  o r
an  ap p r o ve d  a l te r n ate  m e th o d  s h a l l  p r e ve n t th e  i n ad ve r te n t
i n te r c o n n e c ti o n  o f two  p o we r  s o u r c e s .

6 . 7 . 2 . 1 . 5 . 3  I n d i c ati o n  o f S wi tc h  P o s i ti o n .    Two  p i l o t l i g h ts  wi th
identifcation  n am e p l ate s ,  o r  o th e r  ap p r o ve d  p o s i ti o n  i n d i c a‐
to r s ,  s h al l  b e  p r o vi d e d  to  i n d i c a te  th e  s wi tc h  p o s i ti o n .
[ 1 1 0 : 6 . 2 . 1 6 . 2 ]

6 . 7 . 2 . 1 . 6  B yp as s  an d  I s o l ati n g Tran s fe r S wi tc h e s .    B yp a s s -
i s o l ati o n  s wi tc h e s  s h al l  b e  p e r m i tte d  fo r  b yp a s s i n g an d  i s o l ati n g
th e  tr a n s fe r  s wi tc h  an d  i n s tal l e d  i n  a c c o r d an c e  wi th  6 . 4 . 2 ,  6 . 4 . 3 ,
an d  6 . 4 . 4  o f N F PA  1 1 0 .  [ 1 1 0 : 6 . 4 . 1 ]

6 . 7 . 2 . 1 . 6 . 1  B yp as s - I s o l ati o n  S wi tc h  Rati n g.    T h e  b yp a s s -
i s o l ati o n  s wi tc h  s h al l  h a ve  a  c o n ti n u o u s  c u r r e n t r ati n g  a n d  a
c u r r e n t r ati n g  c o m p ati b l e  wi th  th a t o f th e  a s s o c i a te d  tr an s fe r
s wi tc h .  [ 1 1 0 : 6 . 4 . 2 ]

6 . 7 . 2 . 1 . 6 . 2  B yp as s - I s o l ati o n  S wi tc h  Classifcation.    E ac h  b yp a s s -
i s o l ati o n  s wi tc h  s h al l  b e  l i s te d  fo r  e m e r g e n c y e l e c tr i c al  s e r vi c e
as  a c o m p l e te l y fac to r y-as s e m b l e d  an d  fa c to r y-te s te d  ap p ar a tu s .
[ 1 1 0 : 6 . 4 . 3 ]

6 . 7 . 2 . 1 . 6 . 3 *  O p e rati o n .    Wi th  th e  tr an s fe r  s wi tc h  i s o l ate d  o r
d i s c o n n e c te d ,  th e  b yp as s -i s o l a ti o n  s wi tc h  s h al l  b e  d e s i g n e d  s o  i t
c a n  fu n c ti o n  as  a n  i n d e p e n d e n t n o n au to m ati c  tr a n s fe r  s wi tc h
an d  al l o w th e  l o a d  to  b e  c o n n e c te d  to  e i th e r  p o we r  s o u r c e .
[ 1 1 0 : 6 . 4 . 4 ]

6 . 7 . 2 . 1 . 6 . 4  Re c o n n e c ti o n  o f Tran s fe r S wi tc h .    Re c o n n e c ti o n  o f
th e  tr an s fe r  s wi tc h  s h a l l  b e  p o s s i b l e  wi th o u t a l o ad  i n te r r u p ti o n
gr e ate r  th an  th e  m a x i m u m  ti m e ,  i n  s e c o n d s ,  specifed  b y th e
typ e  o f s ys te m .  [ 1 1 0 : 6 . 4 . 5 ]

6 . 7 . 2 . 2  B ran c h e s .

6 . 7 . 2 . 2 . 1    T h e  d i vi s i o n  b e twe e n  th e  b r an c h e s  s h al l  o c c u r  a t
tr a n s fe r  s wi tc h e s  wh e r e  m o r e  th an  o n e  tr an s fe r  s wi tc h  i s
r e q u i r e d .

6 . 7 . 2 . 2 . 2    E ac h  b r a n c h  s h al l  b e  a r r an g e d  fo r  c o n n e c ti o n ,
wi th i n  th e  ti m e  l i m i ts  specifed  i n  th i s  c h ap te r,  to  an o th e r
p o we r  s o u r c e  fo l l o wi n g a  l o s s  o f a  p o we r  s o u r c e  o r  s e t o f s o u r ‐
c e s .

6 . 7 . 2 . 2 . 3    T h e  n u m b e r  o f tr an s fe r  s wi tc h e s  to  b e  u s e d  s h al l  b e
b a s e d  u p o n  r e l i ab i l i ty,  d e s i g n ,  an d  l o a d  c o n s i d e r a ti o n s .

6 . 7 . 2 . 2 . 3 . 1    E ac h  b r a n c h  o f th e  e s s e n ti a l  e l e c tr i c al  s ys te m  s h a l l
h ave  o n e  o r  m o r e  tr an s fe r  s wi tc h e s .

6 . 7 . 2 . 2 . 3 . 2    O n e  tr a n s fe r  s wi tc h  s h a l l  b e  p e r m i tte d  to  s e r ve  o n e
o r  m o r e  b r an c h e s  i n  a  fac i l i ty wi th  a  c o n ti n u o u s  l o a d  o n  th e
s wi tc h  o f 1 5 0  kVA ( 1 2 0   kW)  o r  l e s s .

Δ 6 . 7 . 2 . 2 . 3 . 3

N ( A)    Wh e r e  a s i n g l e  tr an s fe r  s wi tc h  i s  u s e d  as  p e r m i tte d  i n
6 . 7 . 2 . 2 . 3 . 2 ,  th e  fo l l o wi n g r e q u i r e m e n ts  s h al l  ap p l y:

( 1 ) T h e  s i n g l e  tr an s fe r  s wi tc h  s h al l  i n c l u d e  a b yp as s -i s o l a ti o n
s wi tc h  to  fa c i l i ta te  m a i n te n an c e  o f th e  tr an s fe r  s wi tc h

wi th o u t j e o p a r d i z i n g c o n ti n u i ty o f p o we r  to  th e  c o n n e c ‐
te d  l o a d .

( 2 ) D i vi s i o n  i n to  s e p ar ate  b r an c h e s  s h a l l  n o t b e  r e q u i r e d .

N ( B )    A b yp a s s -i s o l ati o n  s wi tc h  i n  a c c o r d an c e  wi th  6 . 7 . 2 . 2 . 3 . 3 ( A)
s h a l l  n o t b e  r e q u i r e d  wh e r e  an y o f th e  fo l l o wi n g  c o n d i ti o n s

e x i s t:

( 1 ) Al l  p r o c e s s e s  th a t r e l y o n  th e  e s s e n ti al  e l e c tr i c al  s ys te m
a r e  c ap ab l e  o f b e i n g d i s a b l e d  d u r i n g  m ai n te n a n c e  o r

r e p ai r  ac ti vi ti e s .
( 2 ) T h e  b u i l d i n g o r  s tr u c tu r e  i s  u n o c c u p i e d  a n d  fre  p r o te c ‐

ti o n  s ys te m s  a r e  fu l l y fu n c ti o n a l  a n d  d o  n o t r e q u i r e  a n
a l te r n ate  p o we r  s o u r c e .

( 3 ) O th e r  te m p o r ar y m e an s  ar e  p e r m i tte d  to  b e  s u b s ti tu te d
fo r  th e  e s s e n ti al  e l e c tr i c a l  s ys te m .

6 . 7 . 2 . 2 . 4  Fe e d e rs  fro m  O n - S i te  P o we r S o u rc e .

6 . 7 . 2 . 2 . 4 . 1    A s i n g l e  fe e d e r  s u p p l i e d  b y th e  o n -s i te  p o we r
s o u r c e  s h al l  b e  p e r m i tte d  to  s u p p l y th e  e s s e n ti al  e l e c tr i c al

s ys te m  to  th e  p o i n t a t wh i c h  th e  l i fe  s afe ty,  c r i ti c al ,  an d  e q u i p ‐
m e n t b r an c h e s  a r e  s e p ar a te d .

6 . 7 . 2 . 2 . 4 . 2    I n s ta l l ati o n  o f th e  tr an s fe r  e q u i p m e n t s h a l l  b e
p e r m i tte d  a t l o c a ti o n s  o th e r  th an  th a t o f th e  o n - s i te  p o we r

s o u r c e .

6 . 7 . 2 . 2 . 5  Re c e p tac l e s .    T h e  r e q u i r e m e n ts  fo r  r e c e p tac l e s  s h a l l
c o m p l y wi th  6 . 7 . 2 . 2 . 5 ( A)  a n d  6 . 7 . 2 . 2 . 5 ( B ) .

( A)    B r an c h -c i r c u i t o ve r c u r r e n t d e vi c e s  s h a l l  b e  r e ad i l y a c c e s s i ‐
b l e  to  au th o r i z e d  p e r s o n n e l .

( B ) *    T h e  e l e c tr i c a l  r e c e p ta c l e s  o r  th e  c o ve r  p l ate s  fo r  th e  e l e c ‐
tr i c a l  r e c e p ta c l e s  s u p p l i e d  fr o m  th e  l i fe  s afe ty a n d  c r i ti c al

b r a n c h e s  s h al l  h a ve  a d i s ti n c ti ve  c o l o r  o r  m ar ki n g  s o  a s  to  b e
r e ad i l y identifable.

6 . 7 . 2 . 2 . 6  S wi tc h e s .    S wi tc h e s  o f al l  typ e s  s h al l  b e  p e r m i tte d  i n
th e  l i g h ti n g c i r c u i ts  c o n n e c te d  to  th e  e s s e n ti al  e l e c tr i c al  s ys te m

i n  ac c o r d an c e  wi th  N F PA  101.

6 . 7 . 2 . 2 . 7    S e c o n d ar y c i r c u i ts  o f tr an s fo r m e r-p o we r e d  c o m m u ‐
n i c ati o n  o r  s i gn a l i n g s ys te m s  s h a l l  n o t b e  r e q u i r e d  to  b e

e n c l o s e d  i n  r ac e wa ys  u n l e s s  o th e r wi s e  specifed  b y C h ap te r s  7
o r  8  o f NFPA  70.

6 . 7 . 3  P e r fo r m an c e  C ri te ri a an d  Te s ti n g.

Δ 6 . 7 . 3 . 1  Tran s fe r S wi tc h e s .    Al l  a c -p o we r e d  s u p p o r t a n d  ac c e s ‐
s o r y e q u i p m e n t n e c e s s ar y fo r  th e  o p e r ati o n  o f th e  o n -s i te

p o we r  s o u r c e  s h a l l  b e  s u p p l i e d  fr o m  th e  l o ad  s i d e  o f th e  au to ‐
m a ti c  tr an s fe r  s wi tc h ( e s ) ,  o r  th e  o u tp u t te r m i n a l s  o f th e  o n -s i te
p o we r  s o u r c e ,  a h e ad  o f th e  m ai n  o ve r c u r r e n t p r o te c ti o n  to

e n s u r e  c o n ti n u i ty o f o p e r a ti o n  a n d  p e r fo r m an c e .

6 . 7 . 3 . 2    T h e  e s s e n ti al  e l e c tr i c a l  s ys te m  s h al l  b e  s e r ve d  b y th e
n o r m al  p o we r  s o u r c e ,  e x c e p t wh e n  th e  n o r m al  p o we r  s o u r c e  i s

i n te r r u p te d  o r  d r o p s  b e l o w a p r e d e te r m i n e d  vo l tag e  l e ve l .
S e tti n gs  o f th e  s e n s o r s  s h a l l  b e  d e te r m i n e d  b y c ar e fu l  s tu d y o f

th e  vo l ta ge  r e q u i r e m e n ts  o f th e  l o a d .

Δ 6 . 7 . 3 . 3    F a i l u r e  o f th e  n o r m a l  s o u r c e  s h al l  au to m ati c al l y s tar t
th e  o th e r  p o we r  s o u r c e  a fte r  a  s h o r t d e l ay,  as  d e s c r i b e d  i n

6 . 7 . 2 . 1 . 3 . 4 .

N 6 . 7 . 3 . 3 . 1    Wh e n  th e  o th e r  p o we r  s o u r c e  h as  a ttai n e d  a  vo l ta ge
an d  fr e q u e n c y th a t satisfes  th e  m i n i m u m  o p e r a ti n g r e q u i r e ‐
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m e n ts  o f th e  e s s e n ti al  e l e c tr i c a l  s ys te m ,  th e  l o ad  s h al l  b e
c o n n e c te d  au to m ati c al l y to  th e  th at s o u r c e .

N 6 . 7 . 3 . 4  G e n e rato r C o n tro l  Wi ri n g.    C o n tr o l  c o n d u c to r s  i n s ta l ‐
l e d  b e twe e n  th e  tr an s fe r  s wi tc h  a n d  th e  e m e r g e n c y g e n e r a‐
to r ( s )  s h al l  b e  ke p t e n ti r e l y i n d e p e n d e n t o f al l  o th e r  wi r i n g .  

N 6 . 7 . 3 . 4 . 1    T h e  i n te g r i ty o f th e  ge n e r a to r  r e m o te  s tar t c i r c u i t
s h a l l  b e  m o n i to r e d  fo r  b r o ke n ,  d i s c o n n e c te d ,  o r  s h o r t-c i r c u i te d

wi r e s .

N 6 . 7 . 3 . 4 . 2    L o s s  o f i n te g r i ty s h al l  s ta r t th e  ge n e r a to r ( s ) .

Δ 6 . 7 . 3 . 5    U p o n  c o n n e c ti o n  o f a  p o we r  s o u r c e ,  th e  l o ad s
c o m p r i s i n g th e  l i fe  s afe ty a n d  c r i ti c al  b r a n c h e s  s h a l l  b e  au to ‐

m a ti c al l y r e -e n e r g i z e d .

N 6 . 7 . 3 . 5 . 1    T h e  l o a d  c o m p r i s i n g  th e  e q u i p m e n t b r a n c h  s h a l l  b e
c o n n e c te d  e i th e r  a u to m a ti c al l y afte r  a  ti m e  d e l ay,  as  d e s c r i b e d
i n  6 . 7 . 2 . 1 . 3 . 6 ,  o r  n o n au to m ati c a l l y an d  i n  a  s e q u e n ti al  m a n n e r

th at wi l l  n o t o ve r l o ad  th e  o th e r  p o we r  s o u r c e .

Δ 6 . 7 . 3 . 6    Wh e n  th e  frst p o we r  s o u r c e  i s  r e s to r e d ,  a n d  a fte r  a
ti m e  d e l ay as  d e s c r i b e d  i n  6 . 7 . 2 . 1 . 3 . 7 ,  th e  au to m ati c  tr an s fe r

s wi tc h e s  s h al l  d i s c o n n e c t th e  o th e r  p o we r  s o u r c e  an d  c o n n e c t
th e  l o a d s  to  th e  frst p o we r  s o u r c e .

N 6 . 7 . 3 . 6 . 1    T h e  o th e r  p o we r  s o u r c e  s h a l l  c o n ti n u e  to  r u n  u n l o a‐
d e d  fo r  a  p r e s e t ti m e  d e l ay,  as  d e s c r i b e d  i n  6 . 7 . 2 . 1 . 3 . 9 .

6 . 7 . 3 . 7    I f a p o we r  s o u r c e  fa i l s  an d  th e  o th e r  p o we r  s o u r c e  h a s
b e e n  r e s to r e d ,  r e tr an s fe r  to  th e  o th e r  p o we r  s o u r c e  s h a l l  b e

i m m e d i a te ,  b yp as s i n g  th e  r e tr a n s fe r  d e l ay ti m e r.

Δ 6 . 7 . 3 . 8    N o n au to m ati c  tr an s fe r  s wi tc h i n g  d e vi c e s  s h a l l  b e
r e s to r e d  as  s o o n  as  p o s s i b l e  o r  at th e  d i s c r e ti o n  o f th e  o p e r ato r.

6 . 7 . 4  Ad m i n i s trati o n .

6 . 7 . 4 . 1  M ai n te n an c e  an d  Te s ti n g o f E s s e n ti al  E l e c tri c al  S ys te m .

6 . 7 . 4 . 1 . 1  M ai n te n an c e  an d  Te s ti n g o f O n - S i te  P o we r S o u rc e ,
Tran s fe r S wi tc h e s ,  an d  As s o c i ate d  E q ui p m e n t.

6 . 7 . 4 . 1 . 1 . 1  M ai n te n an c e  o f O n - S i te  P o we r S o u rc e .    T h e  o n -s i te
p o we r  s o u r c e  a n d  a s s o c i a te d  e q u i p m e n t,  i n c l u d i n g  al l  a p p u r te ‐

n a n c e  p a r ts ,  s h al l  b e  m ai n tai n e d  s u c h  th a t i t i s  c a p a b l e  o f
s u p p l yi n g  s e r vi c e  wi th i n  th e  s h o r te s t ti m e  p r a c ti c a b l e  an d
wi th i n  th e  1 0 - s e c o n d  i n te r val  specifed  i n  6 . 7 . 1 . 2 . 5  an d

6 . 7 . 5 . 3 . 1 .

Δ 6 . 7 . 4 . 1 . 1 . 2

N ( A)    T h e  1 0 - s e c o n d  c r i te r i o n  s h al l  n o t a p p l y d u r i n g  th e
m o n th l y te s ti n g o f a n  e s s e n ti a l  e l e c tr i c al  s ys te m .

N ( B )    I f th e  1 0 -s e c o n d  c r i te r i o n  i s  n o t m e t d u r i n g  th e  m o n th l y
te s t,  a  p r o c e s s  s h a l l  b e  p r o vi d e d  to  a n n u al l y confrm  th e  c ap a‐

b i l i ty o f th e  l i fe  s afe ty an d  c r i ti c al  b r an c h e s  to  c o m p l y wi th
6 . 7 . 5 . 3 . 1 .

Δ 6 . 7 . 4 . 1 . 1 . 3    M ai n te n an c e  s h al l  b e  p e r fo r m e d  i n  a c c o r d a n c e
wi th  S e c ti o n   6 . 9 .

6 . 7 . 4 . 1 . 1 . 4    M ai n te n an c e  o f th e  e l e c tr i c al  e q u i p m e n t fo r  th e
l i fe  s afe ty b r an c h ,  c r i ti c al  b r a n c h ,  a n d  e q u i p m e n t b r a n c h  s h a l l

b e  m ai n tai n e d  i n  ac c o r d an c e  wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ‐
ti o n s  an d  p r e ve n ta ti ve  m ai n te n a n c e  p r o g r am s .

6 . 7 . 4 . 1 . 1 . 5  I n s p e c ti o n  an d  Te s ti n g.    C r i te r i a,  c o n d i ti o n s ,  an d
p e r s o n n e l  r e q u i r e m e n ts  s h al l  b e  i n  ac c o r d a n c e  wi th
6 . 7 . 4 . 1 . 1 . 5 ( A)  th r o u g h  6 . 7 . 4 . 1 . 1 . 5 ( C ) .

( A) *  Te s t C ri te ri a.    Te s ti n g  c r i te r i a s h al l  b e  a s  fo l l o ws :

( 1 ) Ge n e r ato r  s e ts  s h al l  b e  te s te d  1 2  ti m e s  a ye ar,  wi th  te s ti n g
i n te r val s  o f n o t l e s s  th an  2 0  d a ys  n o r  m o r e  th an  4 0  d a ys .

( 2 ) Ge n e r ato r  s e ts  s e r vi n g  e s s e n ti al  e l e c tr i c al  s ys te m s  s h al l  b e
te s te d  i n  ac c o r d an c e  wi th  C h a p te r  8  o f N F PA  1 1 0 .

( B )  Te s t C o n d i ti o n s .    T h e  s c h e d u l e d  te s t u n d e r  l o a d  c o n d i ‐
ti o n s  s h a l l  i n c l u d e  a c o m p l e te  s i m u l ate d  c o l d  s ta r t an d  a p p r o ‐

p r i a te  a u to m a ti c  a n d  m an u al  tr a n s fe r  o f a l l  e s s e n ti al  e l e c tr i c al
s ys te m  l o ad s .

( C )  Te s t P e rs o n n e l .    T h e  s c h e d u l e d  te s ts  s h al l  b e  c o n d u c te d
b y qualifed  p e r s o n n e l  to  ke e p  th e  m ac h i n e s  r e ad y to  fu n c ti o n
a n d ,  i n  a d d i ti o n ,  s e r ve  to  d e te c t c au s e s  o f m al fu n c ti o n  a n d  to

tr a i n  p e r s o n n e l  i n  o p e r a ti n g p r o c e d u r e s .

N 6 . 7 . 4 . 1 . 1 . 6    Wh e n  a  tr an s fe r  s wi tc h  i s  b yp as s e d  to  fa c i l i ta te
m a i n te n an c e ,  o n e  o f th e  fo l l o wi n g  c o n d i ti o n s  s h a l l  a p p l y:

( 1 ) T h e  b yp as s  s wi tc h  a u to m a ti c al l y tr a n s fe r s  th e  l o ad
b e twe e n  p o we r  s o u r c e s  u p o n  l o s s  o f th e  c o n n e c te d  p o we r

s o u r c e .  
( 2 ) T h e  b yp a s s  s wi tc h  r e m ai n s  ac ti ve l y s u p e r vi s e d  b y a  q u al i ‐

fed  p e r s o n  wh o  c an  m an u al l y i n i ti a te  a tr an s fe r  o f th e
l o ad  b e twe e n  p o we r  s o u r c e s .

N 6 . 7 . 4 . 1 . 1 . 7    Wh e r e  b yp as s  i s o l ati o n  s wi tc h e s  ar e  u s e d ,  i n ad ve r ‐
te n t p ar a l l e l  o p e r ati o n  s h al l  b e  a vo i d e d .

6 . 7 . 4 . 1 . 2  M ai n te n an c e  an d  Te s ti n g o f C i rc u i tr y.

6 . 7 . 4 . 1 . 2 . 1  I n s u l ati o n  Re s i s tan c e .    T h e  r e s i s ta n c e  r e ad i n gs  o f
m a i n  fe e d e r  i n s u l a ti o n  s h al l  b e  ta ke n  p r i o r  to  ac c e p tan c e  an d

wh e n e ve r  d a m ag e  i s  s u s p e c te d .

6 . 7 . 4 . 1 . 2 . 2  M ai n te n an c e  o f B atte ri e s .    B atte r i e s  fo r  o n - s i te
g e n e r ato r s  s h a l l  b e  m ai n tai n e d  i n  a c c o r d a n c e  wi th  N F PA  1 1 0 .

6 . 7 . 4 . 2  Re c o rd  Ke e p i n g.    A wr i tte n  r e c o r d  o f i n s p e c ti o n ,
p e r fo r m a n c e ,  e x e r c i s i n g p e r i o d ,  a n d  r e p ai r s  s h al l  b e  r e gu l ar l y

m a i n tai n e d  a n d  a va i l a b l e  fo r  i n s p e c ti o n  b y th e  au th o r i ty h avi n g
j u r i s d i c ti o n .

6 . 7 . 5 *  Typ e  1  E s s e n ti al  E l e c tri c al  S ys te m  Re q u i re m e n ts .

6 . 7 . 5 . 1 *  B ran c h e s .

6 . 7 . 5 . 1 . 1    T h e  e s s e n ti al  e l e c tr i c al  s ys te m  s h al l  b e  d i vi d e d  i n to
th e  fo l l o wi n g th r e e  b r a n c h e s :

( 1 ) L i fe  s afe ty
( 2 ) C r i ti c a l
( 3 ) E q u i p m e n t

6 . 7 . 5 . 1 . 2  L i fe  S afe ty B ran c h .

6 . 7 . 5 . 1 . 2 . 1    T h e  l i fe  s a fe ty b r a n c h  s h al l  b e  l i m i te d  to  c i r c u i ts
e s s e n ti a l  to  l i fe  s afe ty.

6 . 7 . 5 . 1 . 2 . 2    T h e  l i fe  s afe ty b r an c h  s h a l l  s u p p l y p o we r  a s  fo l l o ws :

( 1 ) I l l u m i n ati o n  o f m e an s  o f e g r e s s  i n  a c c o r d a n c e  wi th
N F PA  101

( 2 ) E x i t s i g n s  an d  e x i t d i r e c ti o n a l  s i g n s  i n  ac c o r d an c e  wi th
N F PA  101

( 3 ) * C o m m u n i c ati o n s  s ys te m s ,  wh e r e  u s e d  fo r  i s s u i n g  i n s tr u c ‐
ti o n  d u r i n g  e m e r ge n c y c o n d i ti o n s

( 4 ) Ge n e r ato r  s e t l o c ati o n  as  fo l l o ws :

( a) Ta s k i l l u m i n ati o n
( b ) B atte r y c h ar g e r  fo r  e m e r g e n c y b atte r y-p o we r e d

l i g h ti n g  u n i t( s )
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( c ) S e l e c t r e c e p ta c l e s  at th e  ge n e r a to r  s e t l o c ati o n  an d
e s s e n ti a l  e l e c tr i c al  s ys te m  tr a n s fe r  s wi tc h  l o c ati o n s

( 5 ) E l e va to r  c ab  l i gh ti n g ,  c o n tr o l ,  c o m m u n i c ati o n s ,  an d
s i gn a l  s ys te m s

( 6 ) E l e c tr i c a l l y p o we r e d  d o o r s  u s e d  fo r  b u i l d i n g  e gr e s s
( 7 ) F i r e  al a r m s  an d  a u x i l i ar y fu n c ti o n s  o f fre  al ar m  c o m b i n a‐

ti o n  s ys te m s  c o m p l yi n g  wi th  NFPA  72

6 . 7 . 5 . 1 . 2 . 3    Al a r m  an d  al e r ti n g s ys te m s  ( o th e r  th a n  fre  a l a r m
s ys te m s )  s h a l l  b e  c o n n e c te d  to  th e  l i fe  s afe ty b r an c h  o r  c r i ti c al

b r a n c h .

6 . 7 . 5 . 1 . 2 . 4    L o a d s  d e d i c ate d  to  a specifc  g e n e r ato r,  i n c l u d i n g
th e  fu e l  tr an s fe r  p u m p ( s ) ,  ve n ti l a ti o n  fan s ,  e l e c tr i c al l y o p e r a te d
l o u ve rs ,  c o n tr o l s ,  c o o l i n g  s ys te m ,  a n d  o th e r  g e n e r ato r  ac c e s s o ‐

r i e s  e s s e n ti a l  fo r  ge n e r a to r  o p e r ati o n ,  s h al l  b e  c o n n e c te d  to  th e
l i fe  s afe ty b r a n c h  o r  th e  o u tp u t te r m i n al s  o f th e  g e n e r ato r  wi th

o ve r c u r r e n t p r o te c ti ve  d e vi c e s .

6 . 7 . 5 . 1 . 2 . 5    N o  fu n c ti o n s  o th e r  th an  th o s e  i n  6 . 7 . 5 . 1 . 2 . 2 ,
6 . 7 . 5 . 1 . 2 . 3 ,  an d  6 . 7 . 5 . 1 . 2 . 4  s h a l l  b e  c o n n e c te d  to  th e  l i fe  s a fe ty

b r a n c h ,  e x c e p t a s  specifcally p e r m i tte d  i n  6 . 7 . 5 . 1 . 2 .

N 6 . 7 . 5 . 1 . 2 . 6  B ran c h  C i rc u i ts  fo r L i fe  S afe ty L i gh ti n g.    B r a n c h
c i r c u i ts  s u p p l yi n g l i fe  s afe ty l i g h ti n g  s h al l  b e  s e r ve d  fr o m  a
s o u r c e  i n  c o m p l i a n c e  wi th  6 . 7 . 1  wh e n  th e  n o r m a l  s u p p l y fo r

l i g h ti n g  i s  i n te r r u p te d  o r  wh e r e  s i n g l e  c i r c u i ts  s u p p l y l u m i n ‐
a i r e s  c o n tai n i n g  s e c o n d a r y b atte r i e s .

N 6 . 7 . 5 . 1 . 2 . 7  L i fe  S afe ty L i gh ti n g C i rc ui t S wi tc h e s .    L i fe  s a fe ty
l i g h ti n g c i r c u i t s wi tc h e s   s h al l  m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e  s wi tc h ( e s )  fo r  th e  l i fe  s afe ty l i g h ti n g  c i r c u i ts  s h al l  b e
ar r an g e d  s o  th at o n l y a u th o r i z e d  p e r s o n s  h ave  c o n tr o l  o f
th e  l i fe  s a fe ty l i g h ti n g  s wi tc h ( e s )  u n l e s s  o n e  o f th e  fo l l o w‐
i n g c o n d i ti o n s  ar e  m e t:

( a) Wh e r e  two  o r  m o r e  s i n g l e -th r o w s wi tc h e s  ar e
c o n n e c te d  i n  p ar a l l e l  to  c o n tr o l  a  s i n g l e  c i r c u i t,  at
l e as t o n e  o f th e s e  s wi tc h e s  i s  ac c e s s i b l e  o n l y to

a u th o r i z e d  p e r s o n s .
( b ) Ad d i ti o n a l  s wi tc h e s  ar e  i n c l u d e d  th a t ac t o n l y to  p u t

l i fe  s afe ty l i g h ts  i n to  o p e r ati o n ,  b u t n o t to  d i s c o n ‐
n e c t  th e m .

( 2 ) S wi tc h e s  c o n n e c te d  i n  s e r i e s  o r  3 -  a n d  4 -way s wi tc h e s  s h a l l
n o t b e  u s e d .

( 3 ) Al l  m an u a l  s wi tc h e s  fo r  c o n tr o l l i n g  l i fe  s a fe ty l i g h ti n g
s h a l l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( a) T h e  m a n u al  s wi tc h e s  s h a l l  b e  i n  l o c ati o n s  c o n ve n ‐
i e n t to  a u th o r i z e d  p e r s o n s  r e s p o n s i b l e  fo r  th e i r

ac tu ati o n  u n l e s s  th e r e  a r e  m u l ti p l e  s wi tc h e s  p r o vi ‐
d e d .

( b ) O n e  o f th e  s wi tc h e s  s h al l  b e  p e r m i tte d  to  b e  l o c a te d
s o  th at i t c a n  o n l y e n e r g i z e ,  b u t n o t d e - e n e r gi z e ,  th e

c i r c u i t.

N 6 . 7 . 5 . 1 . 2 . 8  L i fe  S afe ty L i gh ti n g D i m m e r an d  Re l ay S ys te m s .    A
d i m m e r  o r  r e l a y s ys te m  c o n ta i n i n g m o r e  th an  o n e  d i m m e r  o r
r e l ay an d  l i s te d  fo r  e m e r g e n c y u s e  s h a l l  b e  p e r m i tte d  to  b e

u s e d  as  a  c o n tr o l  d e vi c e  fo r  e n e r g i z i n g  l i fe  s afe ty l i g h ti n g
c i r c u i ts .

N ( A)    U p o n  fai l u r e  o f n o r m a l  p o we r,  th e  d i m m e r  o r  r e l ay s ys te m
s h a l l  b e  p e r m i tte d  to  s e l e c ti ve l y e n e r gi z e  o n l y th o s e  b r a n c h

c i r c u i ts  n e c e s s a r y to  p r o vi d e  th e  m i n i m u m  r e q u i r e d  i l l u m i n a‐
ti o n   u s i n g a  c o n tr o l  b yp a s s  fu n c ti o n .

N ( B )    Wh e r e  th e  d i m m e r  o r  r e l ay s ys te m  i s  s u p p l i e d  b y an
u p s tr e am  tr an s fe r  s wi tc h ,  n o r m a l  p o we r  s e n s i n g  fo r  th i s  fu n c ‐

ti o n  s h a l l  b e  p e r m i tte d  to  b e  fr o m  a n o r m al -o n l y p o we r  s o u r c e
u p s tr e am  o f th e  tr an s fe r  s wi tc h .

N 6 . 7 . 5 . 1 . 2 . 9  D i re c tl y C o n tro l l e d  L i fe  S afe ty L um i n ai re s .    Wh e r e
l i fe  s a fe ty i l l u m i n ati o n  i s  p r o vi d e d  b y a d i r e c tl y c o n tr o l l e d  l i fe

s a fe ty l u m i n a i r e ( s )  th at r e s p o n d s  to  an  e x te r n a l  c o n tr o l  i n p u t,
o r  l o s s  th e r e o f,  to  b yp as s  n o r m al  c o n tr o l  u p o n  l o s s  o f n o r m al

p o we r,  th e  l u m i n ai r e ( s )  a n d  e x te r n a l  b yp as s  c o n tr o l ( s )  s h al l  b e
i n d i vi d u al l y l i s te d  fo r  e m e r ge n c y u s e .

N 6 . 7 . 5 . 1 . 2 . 1 0  L i fe  S afe ty L i gh ti n g Au to m ati c  L o ad  C o n tro l
Re l ay.

N ( A)    I f a l i fe  s afe ty l i g h ti n g  l o a d  i s  au to m ati c al l y e n e r gi z e d
u p o n  l o s s  o f th e  n o r m al  s u p p l y,  a l i s te d  a u to m a ti c  l o a d  c o n tr o l

r e l ay s h a l l  b e  p e r m i tte d  to  e n e r g i z e  th e  l o a d .

N ( B )    T h e  l o ad  c o n tr o l  r e l ay s h a l l  n o t b e  u s e d  a s  tr an s fe r  e q u i p ‐
m e n t.

6 . 7 . 5 . 1 . 3 *  C ri ti c al  B ran c h .

6 . 7 . 5 . 1 . 3 . 1    T h e  c r i ti c al  b r a n c h  s h a l l  b e  p e r m i tte d  to  b e  s u b d i ‐
vi d e d  i n to  two  o r  m o r e  b r an c h e s .

6 . 7 . 5 . 1 . 3 . 2    T h e  c r i ti c a l  b r a n c h  s h al l  s u p p l y p o we r  fo r  tas k i l l u ‐
m i n ati o n ,  fxed  e q u i p m e n t,  s e l e c t r e c e p ta c l e s ,  an d  s e l e c t p o we r
c i r c u i ts  s e r vi n g th e  fo l l o wi n g s p a c e s  an d  fu n c ti o n s  r e l ate d  to
p ati e n t c a r e :

( 1 ) C ate go r y 1  s p ac e s  wh e r e  d e e p  s e d a ti o n  o r  g e n e r al  an e s ‐
th e s i a  i s  a d m i n i s te r e d ,  tas k i l l u m i n a ti o n ,  s e l e c t r e c e p ta‐
c l e s ,  a n d  fxed  e q u i p m e n t

( 2 ) Ta s k i l l u m i n ati o n  an d  s e l e c t r e c e p ta c l e s  i n  th e  fo l l o wi n g:

( a) P ati e n t c ar e  s p ac e s ,  i n c l u d i n g  i n fa n t n u r s e r i e s ,
s e l e c te d  ac u te  n u r s i n g a r e as ,  p s yc h i atr i c  b e d  ar e a s
( o m i t r e c e p tac l e s ) ,  an d  war d  tr e atm e n t r o o m s

( b ) M e d i c a ti o n  p r e p a r ati o n  s p ac e s
( c ) P h ar m ac y d i s p e n s i n g s p a c e s
( d ) N u r s e s ’  s ta ti o n s  — u n l e s s  a d e q u a te l y l i gh te d  b y

c o r r i d o r  l u m i n ai r e s
( 3 ) Ad d i ti o n a l  s p e c i al i z e d  p ati e n t c ar e  ta s k i l l u m i n a ti o n  an d

r e c e p ta c l e s ,  wh e r e  n e e d e d
( 4 ) N u r s e  c al l  s ys te m s
( 5 ) B l o o d ,  b o n e ,  an d  ti s s u e  b an ks
( 6 ) * Te l e c o m m u n i c a ti o n s  e n tr an c e  fa c i l i ty,  te l e c o m m u n i c a‐

ti o n s  e q u i p m e n t r o o m s ,  an d  te l e c o m m u n i c ati o n  r o o m s
a n d  e q u i p m e n t i n  th e s e  r o o m s .

( 7 ) Tas k i l l u m i n ati o n ,  s e l e c t r e c e p tac l e s ,  a n d  s e l e c t p o we r
c i r c u i ts  fo r  th e  fo l l o wi n g a r e as :

( a) C ate g o r y 1  o r  2  s p ac e s  wi th  at l e a s t o n e  d u p l e x
r e c e p ta c l e  p e r  p a ti e n t b e d  l o c a ti o n ,  an d  ta s k i l l u ‐
m i n ati o n  as  r e q u i r e d  b y th e  go ve r n i n g  b o d y o f th e

h e al th  c ar e  fa c i l i ty
( b ) An g i o g r ap h i c  l ab s
( c ) C ar d i a c  c ath e te r i z ati o n  l ab s
( d ) C o r o n ar y c ar e  u n i ts
( e ) H e m o d i al ys i s  r o o m s  o r  a r e as
( f) E m e r g e n c y r o o m  tr e atm e n t ar e a s  ( s e l e c t)
( g) H u m a n  p h ys i o l o gy l a b s
( h ) I n te n s i ve  c a r e  u n i ts
( i ) P o s to p e r a ti ve  r e c o ve r y r o o m s  ( s e l e c t)

( 8 ) C l i n i c al  I T-n e two r k e q u i p m e n t
( 9 ) Wi r e l e s s  p h o n e  an d  p ag i n g  e q u i p m e n t fo r  c l i n i c a l  s taff

c o m m u n i c a ti o n s
( 1 0 ) Ad d i ti o n a l  tas k i l l u m i n a ti o n ,  r e c e p tac l e s ,  a n d  s e l e c t

p o we r  c i r c u i ts  n e e d e d  fo r  e ffe c ti ve  fa c i l i ty o p e r a ti o n ,
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i n c l u d i n g  s i n g l e - p h as e  fr a c ti o n a l  h o r s e p o we r  m o to r s ,
wh i c h  ar e  p e r m i tte d  to  b e  c o n n e c te d  to  th e  c r i ti c al

b r a n c h

6 . 7 . 5 . 1 . 4  E q ui p m e n t B ran c h .

6 . 7 . 5 . 1 . 4 . 1  G e n e ral .    T h e  e q u i p m e n t b r an c h  s h a l l  b e  c o n n e c ‐
te d  to  e q u i p m e n t d e s c r i b e d  i n  6 . 7 . 5 . 1 . 4 . 3  th r o u gh  6 . 7 . 5 . 1 . 4 . 4 .

6 . 7 . 5 . 1 . 4 . 2  C o n n e c ti o n  to  O n - S i te  P o we r S o u rc e .

Δ ( A)    T h e  e q u i p m e n t b r an c h  s h al l  b e  i n s tal l e d  a n d  c o n n e c te d
to  th e  o n -s i te  p o we r  s o u r c e  s u c h  th a t e q u i p m e n t d e s c r i b e d  i n
6 . 7 . 5 . 1 . 4 . 3  i s  au to m ati c al l y r e s to r e d  to  o p e r a ti o n  at ap p r o p r i ate

ti m e -l ag  i n te r val s  fo l l o wi n g  th e  e n e r g i z i n g  o f th e  l i fe  s a fe ty an d
c r i ti c al  b r an c h e s .

( B )    T h e  ar r a n ge m e n t o f th e  c o n n e c ti o n  to  th e  o n -s i te  p o we r
s o u r c e  s h a l l  al s o  p r o vi d e  fo r  th e  s u b s e q u e n t c o n n e c ti o n  o f
e q u i p m e n t d e s c r i b e d  i n  6 . 7 . 5 . 1 . 4 . 4 .

6 . 7 . 5 . 1 . 4 . 3 *  E q u i p m e n t fo r D e l aye d - Au to m ati c  C o n n e c ti o n .

( A)    T h e  fo l l o wi n g  e q u i p m e n t s h a l l  b e  p e r m i tte d  to  b e
ar r an g e d  fo r  d e l aye d - au to m ati c  c o n n e c ti o n  to  th e  o n -s i te

p o we r  s o u r c e :

( 1 ) C e n tr a l  s u c ti o n  s ys te m s  s e r vi n g  m e d i c al  a n d  s u r g i c al  fu n c ‐
ti o n s ,  i n c l u d i n g  c o n tr o l s ,  wi th  s u c h  s u c ti o n  s ys te m s

p e r m i tte d  to  b e  p l a c e d  o n  th e  c r i ti c al  b r an c h
( 2 ) S u m p  p u m p s  an d  o th e r  e q u i p m e n t r e q u i r e d  to  o p e r ate

fo r  th e  s afe ty o f m a j o r  ap p a r atu s ,  i n c l u d i n g  a s s o c i a te d
c o n tr o l  s ys te m s  an d  a l a r m s

( 3 ) C o m p r e s s e d  ai r  s ys te m s  s e r vi n g m e d i c al  an d  s u r gi c al
fu n c ti o n s ,  i n c l u d i n g  c o n tr o l s ,  wi th  s u c h  ai r  s ys te m s

p e r m i tte d  to  b e  p l a c e d  o n  th e  c r i ti c al  b r an c h
( 4 ) S m o ke  c o n tr o l  a n d  s ta i r  p r e s s u r i z a ti o n  s ys te m s
( 5 ) Ki tc h e n  h o o d  s u p p l y o r  e x h au s t s ys te m s ,  o r  b o th ,  i f

r e q u i r e d  to  o p e r ate  d u r i n g a  fre  i n  o r  u n d e r  th e  h o o d
( 6 ) S u p p l y,  r e tu r n ,  a n d  e x h a u s t ve n ti l ati n g  s ys te m s  fo r  th e

fo l l o wi n g :

( a) Ai r b o r n e  i n fe c ti o u s / i s o l ati o n  r o o m s
( b ) P r o te c ti ve  e n vi r o n m e n t r o o m s
( c ) E x h au s t fa n s  fo r  l ab o r ato r y fu m e  h o o d s
( d ) N u c l e ar  m e d i c i n e  ar e a s  wh e r e  r a d i o a c ti ve  m a te r i al

i s  u s e d
( e ) E th yl e n e  o x i d e  e va c u ati o n
( f) An e s th e ti c  e vac u ati o n

( B )    Wh e r e  d e l a ye d -au to m ati c  c o n n e c ti o n  i s  n o t ap p r o p r i ate ,
th e  ve n ti l a ti o n  s ys te m s  specifed  i n  6 . 7 . 5 . 1 . 4 . 3 ( A) ( 6 )  s h al l  b e

p e r m i tte d  to  b e  p l ac e d  o n  th e  c r i ti c a l  b r an c h .

Δ 6 . 7 . 5 . 1 . 4 . 4 *  E q u i p m e n t fo r D e l aye d - Au to m ati c  o r M an u al
C o n n e c ti o n .    T h e  fo l l o wi n g  e q u i p m e n t s h al l  b e  p e r m i tte d  to
b e  a r r an g e d  fo r  e i th e r  d e l aye d - au to m ati c  o r  m a n u al  c o n n e c ‐

ti o n  to  th e  o n -s i te  p o we r  s o u r c e  (also see A. 6. 7. 5. 1 . 4. 3):

( 1 ) H e a ti n g e q u i p m e n t u s e d  to  p r o vi d e  h e a ti n g fo r  o p e r a t‐
i n g ,  d e l i ve r y,  l ab o r,  r e c o ve r y,  i n te n s i ve  c ar e ,  an d  c o r o n ar y

c a r e  s p ac e s ;  n u r s e r i e s ;  i n fe c ti o n / i s o l ati o n  r o o m s ;  e m e r ‐
ge n c y tr e a tm e n t s p ac e s ;  an d  g e n e r al  p ati e n t r o o m s  an d

p r e s s u r e  m a i n te n an c e  ( i . e . ,  j o c ke y o r  m ake -u p )  p u m p s
fo r  wate r-b as e d  fre  p r o te c ti o n  s ys te m s

( 2 ) * H e a ti n g o f g e n e r al  p a ti e n t r o o m s  d u r i n g  d i s r u p ti o n  o f
th e  n o r m al  s o u r c e  s h al l  n o t b e  r e q u i r e d  u n d e r  an y o f th e
fo l l o wi n g  c o n d i ti o n s :

( a) O u ts i d e  d e s i gn  te m p e r atu r e  i s  h i gh e r  th an  − 6 . 7 ° C
( + 2 0 ° F )

( b ) O u ts i d e  d e s i g n  te m p e r atu r e  i s  l o we r  th an  − 6 . 7 ° C
( + 2 0 ° F ) ,  wh e r e  a  s e l e c te d  r o o m ( s )  i s  p r o vi d e d  fo r
th e  n e e d s  o f a l l  confned  p ati e n ts  [ th e n  o n l y s u c h

r o o m ( s )  n e e d  b e  h e ate d ]
( 3 ) E l e vato r ( s )  s e l e c te d  to  p r o vi d e  s e r vi c e  to  p ati e n t,  s u r g i c al ,

o b s te tr i c a l ,  a n d  gr o u n d  foors  d u r i n g  i n te r r u p ti o n  o f
n o r m a l  p o we r

( 4 ) S u p p l y,  r e tu r n ,  a n d  e x h a u s t ve n ti l a ti n g s ys te m s  fo r  s u r g i ‐
c a l  a n d  o b s te tr i c al  d e l i ve r y s u i te s ;  i n te n s i ve  c a r e  an d  c o r o ‐
n a r y c ar e  s p ac e s ;  n u r s e r i e s ;  an d  e m e r g e n c y tr e atm e n t
s p ac e s

( 5 ) H yp e r b ar i c  fac i l i ti e s
( 6 ) H yp o b ar i c  fac i l i ti e s
( 7 ) Au to c l a vi n g e q u i p m e n t,  wh i c h  i s  p e r m i tte d  to  b e

ar r an g e d  fo r  e i th e r  au to m ati c  o r  m an u al  c o n n e c ti o n  to
th e  al te r n a te  s o u r c e

( 8 ) C o n tr o l s  fo r  e q u i p m e n t l i s te d  i n  6 . 7 . 5 . 1 . 3
( 9 ) * O th e r  s e l e c te d  e q u i p m e n t

6 . 7 . 5 . 1 . 5    Ge n e r a to r  l o ad -s h e d  c i r c u i ts  d e s i g n e d  fo r  th e
p u r p o s e  o f l o a d  r e d u c ti o n  o r  fo r  l o a d  p r i o r i ty s ys te m s  s h al l  n o t
s h e d  l i fe  s a fe ty b r an c h  l o ad s ,  c r i ti c al  b r a n c h  l o a d s  s e r vi n g C a te ‐

g o r y 1  s p ac e s ,  m e d i c al  ai r  c o m p r e s s o r s ,  m e d i c al –s u r gi c al
va c u u m  p u m p s ,  fre  p u m p s ,  th e  p r e s s u r e  m a i n te n an c e  ( i . e . ,
j o c ke y)  p u m p ( s )  fo r  wa te r-b as e d  fre  p r o te c ti o n  s ys te m s ,  ge n e r ‐

a to r  fu e l  p u m p s ,  o r  o th e r  g e n e r ato r  ac c e s s o r i e s .

6 . 7 . 5 . 2  Wi ri n g Re q u i re m e n ts .

6 . 7 . 5 . 2 . 1 *  S e p arati o n  fro m  O th e r C i rc u i ts .    T h e  l i fe  s a fe ty
b r a n c h  an d  c r i ti c al  b r a n c h  s h a l l  b e  ke p t i n d e p e n d e n t o f a l l

o th e r  wi r i n g a n d  e q u i p m e n t.

6 . 7 . 5 . 2 . 2  M e c h an i c al  P ro te c ti o n  o f th e  L i fe  S afe ty an d  C ri ti c al
B ran c h e s .    T h e  wi r i n g  o f th e  l i fe  s a fe ty a n d  c r i ti c a l  b r an c h e s
s h a l l  b e  m e c h a n i c al l y p r o te c te d  b y r ac e wa ys ,  as  defned  i n

NFPA  70.

6 . 7 . 5 . 2 . 3    F l e x i b l e  p o we r  c o r d s  o f ap p l i an c e s  o r  o th e r  u ti l i z a‐
ti o n  e q u i p m e n t c o n n e c te d  to  th e  l i fe  s afe ty a n d  c r i ti c al

b r a n c h e s  s h al l  n o t b e  r e q u i r e d  to  b e  e n c l o s e d  i n  r ac e ways .

6 . 7 . 5 . 3  P e r fo r m an c e  C ri te ri a an d  Te s ti n g.

Δ 6 . 7 . 5 . 3 . 1  S o u rc e .    T h e  l i fe  s a fe ty an d  c r i ti c a l  b r an c h e s  s h al l  b e
i n s ta l l e d  an d  c o n n e c te d  to  th e  o n - s i te  p o we r  s o u r c e  specifed
i n  6 . 7 . 1 . 1 . 2  s o  th at a l l  fu n c ti o n s  specifed  h e r e i n  fo r  th e  l i fe

s a fe ty an d  c r i ti c a l  b r a n c h e s  ar e  au to m ati c a l l y r e s to r e d  to  o p e r a‐
ti o n  wi th i n  1 0   s e c o n d s  afte r  i n te r r u p ti o n  o f p o we r .

6 . 7 . 6 *  Typ e  2  E s s e n ti al  E l e c tri c al  S ys te m  Re q u i re m e n ts .

6 . 7 . 6 . 1  S o u rc e s .    T h e  r e q u i r e m e n ts  fo r  s o u r c e s  fo r  Typ e  2
e s s e n ti a l  e l e c tr i c al  s ys te m s  s h al l  c o n fo r m  to  th o s e  l i s te d  i n
6 . 7 . 1 .

6 . 7 . 6 . 2  D i s tri b uti o n .

6 . 7 . 6 . 2 . 1 *  B ran c h e s .

6 . 7 . 6 . 2 . 1 . 1    T h e  n u m b e r  o f tr a n s fe r  s wi tc h e s  to  b e  u s e d  s h a l l
b e  b as e d  u p o n  r e l i ab i l i ty,  d e s i g n ,  a n d  l o ad  c o n s i d e r ati o n s .

6 . 7 . 6 . 2 . 1 . 2    T h e  e s s e n ti al  e l e c tr i c a l  s ys te m  s h al l  b e  d i vi d e d  i n to
th e  fo l l o wi n g two  b r a n c h e s :

( 1 ) L i fe  s afe ty b r an c h
( 2 ) E q u i p m e n t b r a n c h

6 . 7 . 6 . 2 . 1 . 3    E ac h  b r a n c h  o f th e  e s s e n ti a l  e l e c tr i c al  s ys te m  s h a l l
h ave  o n e  o r  m o r e  tr an s fe r  s wi tc h e s .
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6 . 7 . 6 . 2 . 1 . 4    O n e  tr a n s fe r  s wi tc h  s h a l l  b e  p e r m i tte d  to  s e r ve  o n e
o r  m o r e  b r an c h e s  i n  a  fac i l i ty wi th  a  c o n ti n u o u s  l o a d  o n  th e
s wi tc h  o f 1 5 0  kVA ( 1 2 0   kW)  o r  l e s s .

6 . 7 . 6 . 2 . 1 . 5  L i fe  S afe ty B ran c h .

( A)  Re q u i re d  to  b e  C o n n e c te d .    T h e  l i fe  s a fe ty b r an c h  s h a l l
s u p p l y p o we r  to  th e  fo l l o wi n g:

( 1 ) I l l u m i n ati o n  o f m e a n s  o f e gr e s s  i n  a c c o r d an c e  wi th
N F PA  1 01

( 2 ) E x i t s i g n s  an d  e x i t d i r e c ti o n a l  s i g n s  i n  ac c o r d an c e  wi th
N F PA  1 01

( 3 ) Al ar m  an d  a l e r ti n g  s ys te m s ,  i n c l u d i n g  th e  fo l l o wi n g:

( a) F i r e  al ar m s
( b ) Al ar m s  r e q u i r e d  fo r  s ys te m s  u s e d  fo r  th e  p i p i n g  o f

nonfammable  m e d i c al  g as e s  as  specifed  i n  C h ap ‐
te r   5

( 4 ) * C o m m u n i c ati o n s  s ys te m s ,  wh e r e  u s e d  fo r  i s s u i n g  i n s tr u c ‐
ti o n s  d u r i n g  e m e r g e n c y c o n d i ti o n s

( 5 ) Ta s k i l l u m i n a ti o n  an d  s e l e c t r e c e p ta c l e s  a t th e  g e n e r ato r
s e t l o c ati o n

( 6 ) E l e va to r  c ab  l i gh ti n g ,  c o n tr o l ,  c o m m u n i c ati o n s ,  an d
s i gn a l  s ys te m s

Δ ( B )  P ro h i b i te d  to  b e  C o n n e c te d .    N o  fu n c ti o n s  o th e r  th a n
th o s e  l i s te d  i n  6 . 7 . 6 . 2 . 1 . 5 ( A) ( 1 )  th r o u gh  6 . 7 . 6 . 2 . 1 . 5 ( A) ( 6 )  s h a l l
b e  c o n n e c te d  to  th e  l i fe  s afe ty b r an c h .

N ( C )  B ran c h  C i rc u i ts  fo r L i fe  S afe ty L i gh ti n g.    B r an c h  c i r c u i ts
th at s u p p l y l i fe  s afe ty l i g h ti n g  s h al l  b e  s e r ve d  fr o m  a s o u r c e  i n
ac c o r d an c e  wi th  6 . 7 . 1  wh e n  th e  n o r m al  s u p p l y fo r  l i g h ti n g i s
i n te r r u p te d  o r  wh e r e  s i n g l e  c i r c u i ts  s u p p l y l u m i n ar i e s  c o n tai n ‐
i n g s e c o n d ar y b a tte r i e s .

N ( D )  L i fe  S afe ty L i gh ti n g C i rc ui t S wi tc h e s .    L i fe  s a fe ty l i g h ti n g
c i r c u i t s wi tc h e s   s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e  s wi tc h ( e s )  fo r  th e  l i fe  s afe ty l i g h ti n g  c i r c u i ts  s h al l  b e
a r r an g e d  s o  th a t o n l y a u th o r i z e d  p e r s o n s  h ave  c o n tr o l  o f

th e  l i fe  s a fe ty l i g h ti n g  s wi tc h ( e s )  u n l e s s  o n e  o f th e  fo l l o w‐
i n g  c o n d i ti o n s  a r e  m e t:

( a) Wh e r e  two  o r  m o r e  s i n g l e -th r o w s wi tc h e s  a r e
c o n n e c te d  i n  p ar a l l e l  to  c o n tr o l  a  s i n g l e  c i r c u i t,  at

l e as t o n e  o f th e s e  s wi tc h e s  i s  ac c e s s i b l e  o n l y to
a u th o r i z e d  p e r s o n s .

( b ) Ad d i ti o n a l  s wi tc h e s  ar e  i n c l u d e d  th a t ac t o n l y to  p u t
l i fe  s a fe ty l i g h ts  i n to  o p e r a ti o n ,  b u t n o t to  d i s c o n ‐
n e c t th e m .

( 2 ) S wi tc h e s  c o n n e c te d  i n  s e r i e s  o r  3 -  a n d  4 -way s wi tc h e s  s h a l l
n o t b e  u s e d .

( 3 ) Al l  m an u al  s wi tc h e s  fo r  c o n tr o l l i n g  l i fe  s afe ty l i g h ti n g
s h a l l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( a) T h e  m a n u al  s wi tc h e s  s h a l l  b e  i n  l o c ati o n s  c o n ve n ‐
i e n t to  a u th o r i z e d  p e r s o n s  r e s p o n s i b l e  fo r  th e i r
ac tu ati o n  u n l e s s  th e r e  a r e  m u l ti p l e  s wi tc h e s  p r o vi ‐
d e d .

( b ) O n e  o f th e  s wi tc h e s  s h al l  b e  p e r m i tte d  to  b e  l o c a te d
s o  th at i t c a n  o n l y e n e r g i z e ,  b u t n o t d e - e n e r gi z e ,  th e
c i r c u i t.

N ( E )  L i fe  S afe ty L i gh ti n g D i m m e r an d  Re l ay S ys te m s .    A
d i m m e r  o r  r e l a y s ys te m  c o n ta i n i n g m o r e  th an  o n e  d i m m e r  o r
re l ay an d  l i s te d  fo r  e m e r g e n c y u s e  s h a l l  b e  p e r m i tte d  to  b e
u s e d  as  a  c o n tr o l  d e vi c e  fo r  e n e r g i z i n g  l i fe  s afe ty l i g h ti n g
c i r c u i ts .  U p o n  fai l u r e  o f n o r m a l  p o we r,  th e  d i m m e r  o r  r e l a y
s ys te m  s h a l l  b e  p e r m i tte d  to  s e l e c ti ve l y e n e r g i z e  o n l y th o s e

b r a n c h  c i r c u i ts  n e c e s s ar y to  p r o vi d e  m i n i m u m  r e q u i r e d  i l l u m i ‐
n ati o n  u s i n g a c o n tr o l  b yp as s  fu n c ti o n .  Wh e r e  th e  d i m m e r  o r

r e l ay s ys te m  i s  s u p p l i e d  b y an  u p s tr e am  tr an s fe r  s wi tc h ,  n o r m al
p o we r  s e n s i n g  fo r  th i s  fu n c ti o n  s h al l  b e  p e r m i tte d  to  b e  fr o m  a
n o r m a l -o n l y p o we r  s o u r c e  u p s tr e am  o f th e  tr an s fe r  s wi tc h .

N ( F)  L i fe  S afe ty L i gh ti n g Au to m ati c  L o ad  C o n tro l  Re l ay.    I f a
l i fe  s a fe ty l i g h ti n g l o a d  i s  au to m ati c al l y e n e r gi z e d  u p o n  l o s s  o f

th e  n o r m al  s u p p l y,  a l i s te d  au to m ati c  l o a d  c o n tr o l  r e l ay s h a l l  b e
p e r m i tte d  to  e n e r g i z e  th e  l o a d .  T h e  l o ad  c o n tr o l  r e l a y s h al l  n o t
b e  u s e d  as  tr a n s fe r  e q u i p m e n t.

6 . 7 . 6 . 2 . 1 . 6  E q ui p m e n t B ran c h .

( A)  E q u i p m e n t Auto m ati c al l y Re s to re d  to  O p e rati o n .    T h e
e q u i p m e n t b r an c h  s h al l  b e  i n s tal l e d  an d  c o n n e c te d  to  th e  o n -

s i te  p o we r  s o u r c e  s u c h  th a t e q u i p m e n t l i s te d  i n  6 . 7 . 6 . 2 . 1 . 6 ( C )  i s
a u to m a ti c al l y r e s to r e d  to  o p e r ati o n  a t ap p r o p r i ate  ti m e -l a g

i n te r val s  fo l l o wi n g th e  r e s to r a ti o n  o f th e  l i fe  s afe ty b r an c h  to
o p e r ati o n .

Δ ( B )  C o n n e c ti o n  o f Ad d i ti o n al  E q ui p m e n t.    T h e  e q u i p m e n t
b r a n c h  a r r an g e m e n t s h al l  p r o vi d e  fo r  th e  ad d i ti o n a l  c o n n e c ‐

ti o n  o f e q u i p m e n t l i s te d  i n  6 . 7 . 6 . 2 . 1 . 6 ( D ) .

( C )  AC  E q u i p m e n t fo r N o n d e l aye d - Au to m ati c  C o n n e c ti o n .
Ge n e r ato r  a c c e s s o r i e s  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e  tr a n s ‐
fe r  fu e l  p u m p ,  e l e c tr i c al l y o p e r a te d  l o u ve r s ,  a n d  o th e r  g e n e r a‐

to r  ac c e s s o r i e s  e s s e n ti al  fo r  g e n e r ato r  o p e r ati o n  s h al l  b e
ar r an g e d  fo r  a u to m a ti c  c o n n e c ti o n  to  th e  o n -s i te  p o we r  s o u r c e .

( D )  D e l aye d - Auto m ati c  C o n n e c ti o n s  to  E q u i p m e n t B ran c h .
T h e  fo l l o wi n g  e q u i p m e n t s h a l l  b e  p e r m i tte d  to  b e  c o n n e c te d

to  th e  e q u i p m e n t b r a n c h  an d  s h a l l  b e  ar r a n ge d  fo r  d e l aye d -
au to m ati c  c o n n e c ti o n  to  th e  o n -s i te  p o we r  s o u r c e :

( 1 ) Ta s k i l l u m i n ati o n  an d  s e l e c t r e c e p ta c l e s  i n  th e  fo l l o wi n g:

( a) P ati e n t c ar e  s p ac e s
( b ) M e d i c ati o n  p r e p a r ati o n  s p ac e s
( c ) P h ar m a c y d i s p e n s i n g  s p ac e s
( d ) N u r s e s ’  s tati o n s  — u n l e s s  ad e q u ate l y l i gh te d  b y

c o r r i d o r  l u m i n ai r e s
( 2 ) S u p p l y,  r e tu r n ,  an d  e x h a u s t ve n ti l ati n g  s ys te m s  fo r

ai r b o r n e  i n fe c ti o u s  i s o l ati o n  r o o m s
( 3 ) S u m p  p u m p s  an d  o th e r  e q u i p m e n t r e q u i r e d  to  o p e r ate

fo r  th e  s a fe ty o f m aj o r  ap p ar a tu s  an d  as s o c i ate d  c o n tr o l
s ys te m s  an d  a l ar m s

( 4 ) S m o ke  c o n tr o l  a n d  s ta i r  p r e s s u r i z a ti o n  s ys te m s
( 5 ) Ki tc h e n  h o o d  s u p p l y o r  e x h au s t s ys te m s ,  o r  b o th ,  i f

r e q u i r e d  to  o p e r ate  d u r i n g a  fre  i n  o r  u n d e r  th e  h o o d
( 6 ) N u r s e  c a l l  s ys te m s
( 7 ) H VAC  s ys te m s  s e r vi n g  th e  E F,  T E R,  an d  T R

Δ ( E ) *  D e l aye d - Auto m ati c  o r M an u al  C o n n e c ti o n s  to  E q u i p m e n t
B ran c h .    T h e  fo l l o wi n g  e q u i p m e n t s h al l  b e  p e r m i tte d  to  b e
c o n n e c te d  to  th e  e q u i p m e n t b r an c h  an d  s h a l l  b e  a r r an g e d  fo r

e i th e r  d e l aye d - au to m ati c  o r  m an u a l  c o n n e c ti o n  to  th e  al te r ‐
n ate  p o we r  s o u r c e :

( 1 ) Heating Equipment to Provide Heating for General Patient
Rooms.  H e ati n g  o f ge n e r a l  p ati e n t r o o m s  d u r i n g d i s r u p ‐
ti o n  o f th e  n o r m a l  s o u r c e  s h a l l  n o t b e  r e q u i r e d  u n d e r  an y
o f th e  fo l l o wi n g c o n d i ti o n s :

( a) * T h e  o u ts i d e  d e s i g n  te m p e r a tu r e  i s  h i g h e r  th a n
− 6 . 7 ° C  ( + 2 0 ° F ) .

( b ) T h e  o u ts i d e  d e s i gn  te m p e r a tu r e  i s  l o we r  th a n
− 6 . 7 ° C  ( + 2 0 ° F )  an d ,  wh e r e  a s e l e c te d  r o o m ( s )  i s
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p r o vi d e d  fo r  th e  n e e d s  o f al l  confned  p ati e n ts ,  th e n
o n l y s u c h  r o o m ( s )  n e e d  b e  h e ate d .

( c ) T h e  fac i l i ty i s  s e r ve d  b y a d u al  s o u r c e  o f n o r m al
p o we r.  (See A. 6. 7. 1 . 1  for more information. )

( 2 ) * Elevator Service.  I n  i n s ta n c e s  wh e r e  i n te r r u p ti o n s  o f p o we r
wo u l d  r e s u l t i n  e l e va to r s  s to p p i n g b e twe e n  foors,  th r o w-

o ve r  fac i l i ti e s  s h al l  b e  p r o vi d e d  to  a l l o w th e  te m p o r ar y
o p e r ati o n  o f an y e l e vato r  fo r  th e  r e l e a s e  o f p as s e n g e r s .

( 3 ) Optional Connections to the Equipment Branch.  Ad d i ti o n al
i l l u m i n a ti o n ,  r e c e p tac l e s ,  a n d  e q u i p m e n t s h a l l  b e  p e r m i t‐

te d  to  b e  c o n n e c te d  o n l y to  th e  e q u i p m e n t b r a n c h .
( 4 ) Multiple Systems.  Wh e r e  o n e  s wi tc h  s e r ve s  m u l ti p l e  s ys te m s

a s  p e r m i tte d  i n  6 . 7 . 6 . 2 ,  tr a n s fe r  fo r  a l l  l o a d s  s h al l  b e
n o n d e l a ye d  a u to m a ti c .

6 . 7 . 6 . 3  Wi ri n g Re q u i re m e n ts .

6 . 7 . 6 . 3 . 1 *  S e p arati o n  fro m  O th e r C i rc u i ts .    T h e  l i fe  s afe ty an d
e q u i p m e n t b r a n c h e s  s h a l l  b e  ke p t e n ti r e l y i n d e p e n d e n t o f a l l

o th e r  wi r i n g an d  e q u i p m e n t.

6 . 7 . 6 . 3 . 2 *  Re c e p tac l e s .    T h e  e l e c tr i c a l  r e c e p ta c l e s  o r  th e  c o ve r
p l a te s  fo r  th e  e l e c tr i c al  r e c e p tac l e s  s u p p l i e d  fr o m  th e  l i fe  s a fe ty

an d  e q u i p m e n t b r a n c h e s  s h a l l  h ave  a  d i s ti n c ti ve  c o l o r  o r  m a r k‐
i n g  s o  as  to  b e  r e ad i l y identifable.

6 . 7 . 6 . 4  P e rfo r m an c e  C ri te ri a an d  Te s ti n g.

Δ 6 . 7 . 6 . 4 . 1  S o u rc e .    T h e  l i fe  s a fe ty an d  e q u i p m e n t b r an c h e s
s h a l l  b e  i n s tal l e d  an d  c o n n e c te d  to  th e  o n -s i te  p o we r  s o u r c e
specifed  i n  6 . 7 . 1 . 1 . 2  s o  th at al l  fu n c ti o n s  specifed  h e r e i n  fo r

th e  l i fe  s afe ty an d  e q u i p m e n t b r an c h e s  ar e  au to m ati c al l y
r e s to r e d  to  o p e r a ti o n  wi th i n  1 0  s e c o n d s  afte r  i n te r r u p ti o n  o f

p o we r .

6 . 8  S i te  Ac c e p tan c e  Te s ti n g.

6 . 8 . 1 *    S i te  a c c e p ta n c e  te s ti n g  s h al l  b e  p e r fo r m e d  o n  th e  e l e c ‐
tr i c a l  s ys te m  an d  al l  e l e c tr i c a l  c o m p o n e n ts  s e r vi n g  C ate go r y 1

an d  C ate go r y 2  s p ac e s .

6 . 8 . 1 . 1    Ac c e p ta n c e  te s ti n g  i s  r e q u i r e d  afte r  i n i ti a l  i n s tal l a ti o n
o r  m aj o r  r e n o vati o n  p r i o r  to  th e  s ys te m  b e i n g  p l ac e d  i n to  s e r v‐
i c e .

6 . 8 . 2 *    S i te  ac c e p tan c e  te s ti n g  p r o c e d u r e s  s h a l l  b e  i n  a c c o r d ‐
an c e  wi th  i n d u s tr y- r e c o g n i z e d  s ta n d a r d s  an d  p r ac ti c e s  fo r

e q u i p m e n t te s ti n g  a n d  s ys te m  c o m m i s s i o n i n g .

6 . 8 . 3  S i te  Ac c e p tan c e  Te s ti n g Re c o rd s .

6 . 8 . 3 . 1    A r e c o r d  o f a l l  s i te  a c c e p ta n c e  te s ti n g p r o c e d u r e s
r e q u i r e d  i n  6 . 8 . 1  an d  te s ti n g r e s u l ts  s h al l  b e  m ai n ta i n e d .

6 . 8 . 3 . 2    S i te  ac c e p tan c e  te s ti n g  r e c o r d s  s h a l l  b e  r e tai n e d  fo r  5
ye ar s .

6 . 8 . 3 . 3  Re c o rd  M e d i u m .

6 . 8 . 3 . 3 . 1    T h e  r e c o r d s  s h a l l  b e  o n  a m e d i u m  th a t wi l l  s u r vi ve
th e  r e te n ti o n  p e r i o d .

6 . 8 . 3 . 3 . 2    P ap e r  o r  e l e c tr o n i c  m e d i a s h al l  b e  p e r m i tte d .

6 . 8 . 3 . 4  Re c o rd  Re p o r ti n g an d  Arc h i vi n g.

6 . 8 . 3 . 4 . 1    T h e  r e c o r d  s h al l  b e  avai l ab l e  fo r  e x a m i n ati o n  a n d ,  i f
r e q u i r e d ,  r e p o r te d  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

6 . 8 . 3 . 4 . 2    Ar c h i vi n g  o f r e c o r d s  b y an y m e an s  s h al l  b e  p e r m i tte d
i f h ar d  c o p i e s  o f th e  r e c o r d s  c an  b e  p r o vi d e d  p r o m p tl y wh e n

r e q u e s te d .

Δ 6 . 9  E l e c tri c al  M ai n te n an c e  P ro gram  ( E M P ) .

6 . 9 . 1  E M P  P ro gram .

Δ 6 . 9 . 1 . 1 *    Al l  e l e c tr i c al  c o m p o n e n ts  wh i c h  ar e  p ar t o f a n  e l e c tr i ‐
c a l  s ys te m  s e r vi n g  a C ate go r y 1  a n d  C ate go r y 2  s p a c e  s h a l l  b e

p ar t o f an  e l e c tr i c al  m a i n te n an c e  p r o g r am  ( E M P ) .

6 . 9 . 1 . 2    T h e  E M P  s h al l  i n c l u d e  th e  fo l l o wi n g  e l e m e n ts :

( 1 ) L i s ti n g  o f al l  e q u i p m e n t a n d  s ys te m s  i n c l u d e d  as  p a r t o f
th e  p r o g r am

( 2 ) S c h e d u l e  o f i n s p e c ti o n ,  te s ti n g ,  an d  s e r vi c i n g  ( m ai n te ‐
n an c e )  o f e q u i p m e n t

( 3 ) S u r ve y an d  an al ys i s  o f e l e c tr i c a l  e q u i p m e n t a n d  s ys te m s  to
d e te r m i n e  m a i n te n an c e  r e q u i r e m e n ts  a n d  p r i o r i ti e s

( 4 ) S c h e d u l e d  r o u ti n e  i n s p e c ti o n s  a n d  te s ts
( 5 ) Re vi e w o f i n s p e c ti o n  a n d  te s t r e p o r ts  s o  th at p r o p e r

c o r r e c ti ve  m e a s u r e s  c a n  b e  p r e s c r i b e d
( 6 ) P e r fo r m an c e  o f n e c e s s a r y wo r k
( 7 ) C o m p l e te  r e c o r d s

6 . 9 . 2  E M P  Re c o rd s .

6 . 9 . 2 . 1    A r e c o r d  o f al l  te s ti n g  an d  m ai n te n an c e  d e s c r i b e d  i n
6 . 9 . 4  s h al l  b e  m ai n ta i n e d .

6 . 9 . 2 . 2    E M P  i n s p e c ti o n ,  te s ti n g ,  an d  m ai n te n a n c e  r e c o r d s
s h a l l  b e  r e tai n e d  fo r  5  ye ar s .

6 . 9 . 2 . 3  E M P  Re c o rd  M e d i u m .

6 . 9 . 2 . 3 . 1    T h e  r e c o r d s  s h al l  b e  o n  a m e d i u m  th a t wi l l  s u r vi ve
th e  r e te n ti o n  p e r i o d .

6 . 9 . 2 . 3 . 2    P a p e r  o r  e l e c tr o n i c  m e d i a s h al l  b e  p e r m i tte d .

6 . 9 . 2 . 4  E M P  Re c o rd  Re p o r ti n g an d  Arc h i vi n g.

6 . 9 . 2 . 4 . 1    T h e  r e c o r d  s h al l  b e  a va i l ab l e  fo r  e x a m i n ati o n  a n d ,  i f
r e q u i r e d ,  r e p o r te d  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

6 . 9 . 2 . 4 . 2    Ar c h i vi n g  o f r e c o r d s  b y an y m e an s  s h al l  b e  p e r m i tte d
i f h a r d  c o p i e s  o f th e  r e c o r d s  c an  b e  p r o vi d e d  p r o m p tl y wh e n
r e q u e s te d .

6 . 9 . 3  C o r re c ti ve  M e as u re s .

6 . 9 . 3 . 1 *  An al ys i s  o f I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e
Re p o r ts .    An al ys i s  o f i n s p e c ti o n ,  te s ti n g,  an d  m ai n te n a n c e
r e p o r ts  s h al l  b e  fo l l o we d  b y th e  i m p l e m e n ta ti o n  o f ap p r o p r i a te

c o r r e c ti ve  m e a s u r e s .

6 . 9 . 3 . 2    Al l  c o r r e c ti ve  m e as u r e s  s h a l l  b e  d o c u m e n te d  i n
ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f 6 . 9 . 2 .

6 . 9 . 4  E M P  I n te r val s .

6 . 9 . 4 . 1 *    E M P  i n te r val s  s h a l l  b e  i n  ac c o r d an c e  wi th  Tab l e
6 . 9 . 4 . 1 .

6 . 9 . 4 . 2 *  Al te r n ati ve  E q u i p m e n t M ai n te n an c e  ( AE M )  P ro gram .

6 . 9 . 4 . 2 . 1    E M P  i n te r val s  s h al l  b e  p e r m i tte d  to  b e  d e ve l o p e d  a s
p ar t o f a n  al te r n a ti ve  e q u i p m e n t m a i n te n an c e  ( AE M )
p r o gr a m .

6 . 9 . 4 . 2 . 2    T h e  AE M  s h a l l  i n c l u d e  th e  fo l l o wi n g  e l e m e n ts :

( 1 ) * T h e  AE M  p r o gr a m  s h a l l  b e  b a s e d  o n  a c c e p te d  s ta n d ar d s
o f p r a c ti c e  fo r  e l e c tr i c a l  e q u i p m e n t m ai n te n a n c e .

( 2 ) T h e  AE M  p r o g r am  r e q u i r e m e n ts  ( i n c l u d i n g  E M P  s c h e d ‐
u l e s )  s h a l l  b e  c l e ar l y d o c u m e n te d  a n d  a va i l ab l e  fo r

i n s p e c ti o n  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 3 ) T h e  AE M  p r o g r am  s h al l  b e  d e ve l o p e d  a n d  a d m i n i s te r e d
b y qualifed  p e r s o n n e l ,  r e g ar d l e s s  o f wh e th e r  th e y ar e
h e a l th  c a r e  fa c i l i ty e m p l o ye e s  o r  c o n tr ac to r s .

( 4 ) * T h e  AE M  p r o g r am  s h al l  c o n s i d e r  th e  typ i c al  h e al th  an d
s a fe ty r i s ks  as s o c i ate d  wi th  th e  e q u i p m e n t’ s  u s e ,  i n c l u d i n g
“ c r i ti c al  e q u i p m e n t”  fo r  wh i c h  th e r e  e x i s ts  a r i s k o f s e r i ‐
o u s  i n j u r y o r  d e ath  to  a  p ati e n t o r  s ta ff p e r s o n  i f th e

e q u i p m e n t fa i l s .

6 . 1 0  H e al th  C are  M i c ro gri d s .

6 . 1 0 . 1  G e n e ral  Re q u i re m e n ts .

6 . 1 0 . 1 . 1  Ap p l i c ab i l i ty.  ( Re s e r ve d )

6 . 1 0 . 1 . 2 *  P u rp o s e .    T h e  p u r p o s e  o f S e c ti o n  6 . 1 0  s h a l l  b e  to
d e s c r i b e  r e q u i r e m e n ts  fo r  m u l ti p l e -s o u r c e  h e al th  c a r e  m i c r o ‐
gr i d  s ys te m s ,  a c  o r  d c ,  u ti l i z e d  as  al l  o r  a  p o r ti o n  o f E P S S s  fo r
h e a l th  c a r e  fa c i l i ti e s .

6 . 1 0 . 1 . 3 *  C am p u s e s .    H e a l th  c a r e  m i c r o gr i d s  s h al l  b e  p e r m i t‐
te d  to  s e r ve  i n d i vi d u a l  b u i l d i n g s  o r  c a m p u s e s  c o n s i s ti n g  o f
s e ve r al  b u i l d i n g s .

6 . 1 0 . 1 . 4  N o n –H e al th  C are  B u i l d i n gs .    H e al th  c ar e  m i c r o g r i d s
s h a l l  b e  p e r m i tte d  to  s e r ve  b u i l d i n gs  th a t fal l  i n to  m u l ti p l e  u s e
c a te g o r i e s  as  d e s c r i b e d  i n  C h ap te r   4 .

6 . 1 0 . 2  S o u rc e s .

6 . 1 0 . 2 . 1    Al l  s o u r c e s  s h al l  m e e t th e  i n s tal l ati o n  an d  m ai n te ‐
n an c e  r e q u i r e m e n ts  o f th e  ap p l i c ab l e  N F PA c o d e .

Δ 6 . 1 0 . 2 . 2    An y c o m b i n ati o n  o f g e n e r ati o n ,  s to r ag e ,  o r  tr an s fo r ‐
m a ti o n  as s e ts  s h a l l  b e  p e r m i tte d  to  s e r ve  as  th e  o n -s i te  p o we r
s o u r c e  fo r  a l l  o r  a p o r ti o n  o f h e a l th  c a r e  m i c r o g r i d s .

N 6 . 1 0 . 2 . 2 . 1    T h e  c o m b i n ati o n  o f s o u r c e s  s h a l l  p r o vi d e  p e r fo r m ‐
an c e  e q u i val e n t to  th at o f th e  r e q u i r e m e n ts  o f 6 . 7 . 1 . 2 . 1 .

6 . 1 0 . 3  Re l i ab i l i ty.

6 . 1 0 . 3 . 1    H e a l th  c a r e  m i c r o g r i d  s ys te m s  s h al l  b e  d e s i gn e d  wi th
suffcient r e l i ab i l i ty to  p r o vi d e  e ffe c ti ve  fac i l i ty o p e r a ti o n

c o n s i s te n t wi th  th e  fac i l i ty’ s  e m e r ge n c y o p e r ati o n s  p l a n .

6 . 1 0 . 3 . 2 *    H e al th  c ar e  m i c r o g r i d  s ys te m  c o m p o n e n ts  s h a l l  n o t
b e  c o m p r o m i s e d  b y fai l u r e  o f th e  n o r m a l  s o u r c e .

6 . 1 0 . 4  I n te rc o n n e c ti o n  to  an  E l e c tri c al  U ti l i ty.    H e a l th  c a r e
m i c r o g r i d s  th a t ar e  i n te r c o n n e c te d  to  an  e x te r n al  e l e c tr i c al

u ti l i ty s h al l  c o m p l y wi th  r e g u l a ti o n s  r e l e van t to  th e  s e r vi n g  u ti l ‐
i ty.

Δ Tab l e   6 . 9 . 4 . 1  E l e c tri c al  M ai n te n an c e  P ro gram  ( E M P )  I n te r val s

I te m I n s p e c ti o n  P e ri o d Te s ti n g P e ri o d M ai n te n an c e  P e ri o d

M e d i u m -vo l tag e  s wi tc h g e ar E ve r y 3   m o n th s E ve r y 3  ye ar s E ve r y 3  ye ar s

P o we r  d i s tr i b u ti o n  tr an s fo r m e r s
( ≥  7 5 0  kVA)

M o n th l y E ve r y 3  ye ar s E ve r y 3  ye ar s

Ge n e r ato r  ( al te r n ate  s o u r c e ) (See Chapter 8 of NFPA  1 1 0. ) (See Chapter 8 of NFPA  1 1 0. ) (See Chapter 8 of NFPA  1 1 0. )

Ge n e r ato r  p ar a l l e l i n g  s wi tc h g e ar M o n th l y An n u al l y E ve r y 3  ye ar s

L o w-vo l tag e  s wi tc h g e ar / s wi tc h b o a r d s E ve r y 3  ye a r s E ve r y 3  ye ar s E ve r y 3  ye ar s

Overcurrent Protective Devices

F u s e s  ( ≥  4 0 0   A) E ve r y 3  ye a r s E ve r y 3  ye ar s E ve r y 3  ye ar s

L o w-vo l tag e  p o we r  c i r c u i t b r e ake r s
( ≥  4 0 0   A)

E ve r y 3  ye a r s E ve r y 3  ye ar s E ve r y 3  ye ar s

L o w-vo l tag e  m o l d e d - c a s e  c i r c u i t b r e a ke r s  
( ≥  4 0 0   A)

E ve r y 3  ye a r s E ve r y 3  ye ar s E ve r y 3  ye ar s

M e d i u m -vo l tag e  c i r c u i t b r e a ke r s E ve r y 3  ye a r s E ve r y 3  ye ar s E ve r y 3  ye ar s

Re l ays  ( i n c l u d i n g  p o l yp h a s e  g r o u n d -fa u l t 
e q u i p m e n t p r o te c ti o n )

E ve r y 3  ye a r s E ve r y 3  ye ar s E ve r y 3  ye ar s

Tr a n s fe r  e q u i p m e n t M o n th l y E ve r y 3  ye ar s E ve r y 3  ye ar s

B u s  d u c t E ve r y 3  ye a r s E ve r y 3  ye ar s E ve r y 3  ye ar s

U n i n te r r u p ti b l e  p o we r  s u p p l i e s  ( ≥  1 0 0   kW) E ve r y 3   m o n th s E ve r y 6   m o n th s E ve r y 6   m o n th s

I s o l a te d  p o we r  p a n e l s (See 6. 3. 3. 3. 3. ) (See 6. 3. 3. 3. 3. ) (See 6. 3. 3. 3. 3. )

M o to r  c o n tr o l  e q u i p m e n t An n u a l l y E ve r y 3  ye ar s E ve r y 3  ye ar s

B r an c h -c i r c u i t p an e l b o a r d s An n u a l l y E ve r y 3  ye ar s N / A

Wi r i n g  d e vi c e s (See 6. 3. 3. 2. ) (See 6. 3. 3. 2. ) (See 6. 3. 3. 2. )

B atte r y-p o we r e d  l i g h ti n g u n i ts (See 6. 3. 2. 6. 8. ) (See 6. 3. 2. 6. 8. ) (See 6. 3. 2. 6. 8. )

N / A:  n o t a p p l i c a b l e .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

6 . 1 0 . 5  D i s tri b u ti o n  S ys te m .  ( Re s e r ve d )

6 . 1 0 . 6 *  C o n tro l  S ys te m .    H e al th  c ar e  m i c r o g r i d  c o n tr o l
s ys te m s  s h a l l  c o m p l y wi th  th e  r e q u i r e m e n ts  o f th i s  s u b s e c ti o n .

6 . 1 0 . 6 . 1 *  N e two rk S e gre gati o n .

6 . 1 0 . 6 . 1 . 1    H e a l th  c a r e  m i c r o g r i d  c o n tr o l  s ys te m  n e two r ks  s h al l
b e  s e gr e g ate d  fr o m  o th e r  n e two r ks .

6 . 1 0 . 6 . 1 . 2    I n te l l i g e n c e  an d  m e m o r y o f h e a l th  c ar e  m i c r o g r i d
c o n tr o l  s ys te m s  s h al l  n o t b e  d e p e n d e n t o n  o ff-s i te  r e s o u r c e s .

6 . 1 0 . 6 . 2  S o urc e  M o n i to ri n g.  ( Re s e r ve d )

6 . 1 0 . 6 . 3  D e s i gn .    T h e  d e s i g n  o f h e a l th  c ar e  m i c r o g r i d  c o n tr o l
s ys te m s  s h al l  i n c l u d e  a s e q u e n c e  o f o p e r a ti o n s  fo r  m an u al

c o n tr o l l i n g o f s o u r c e s  i n  th e  e ve n t o f s ys te m  fai l u r e .

6 . 1 0 . 6 . 4  C o n tro l l e r B ac ku p  P o we r.    H e a l th  c a r e  m i c r o g r i d
c o n tr o l l e r s  s h al l  h ave  a d e d i c ate d  b atte r y b a c ku p  h avi n g  a  m i n i ‐
m u m  9 0 -m i n u te  c ap a c i ty.

6 . 1 0 . 6 . 5  An n un c i ati o n .

6 . 1 0 . 6 . 5 . 1    H e a l th  c a r e  m i c r o g r i d  c o n tr o l  s ys te m s  s h al l  b e  c ap a‐
b l e  o f p r o vi d i n g  r e a d o u ts  th a t i n d i c a te s  wh i c h  s o u r c e s  ar e  o p e r ‐
ati n g .

6 . 1 0 . 6 . 5 . 2    T h e  am o u n t o f p o we r  p r o vi d e d  to  th e  h e al th  c a r e
m i c r o g r i d  b y e ac h  s o u r c e  s h a l l  b e  vi s i b l e  at al l  ti m e s .

6 . 1 0 . 6 . 6  S e c u ri ty.  ( Re s e r ve d )

6 . 1 0 . 7  C o m m i s s i o n i n g.    H e al th  c ar e  m i c r o gr i d  s ys te m s  s h al l  b e
c o m m i s s i o n e d  i n  ac c o r d an c e  wi th  th e i r  s e q u e n c e  o f o p e r a‐

ti o n s .

6 . 1 0 . 7 . 1  Verifcation  o f M e an s  an d  M e th o d s .    H e a l th  c a r e
m i c r o g r i d  s ys te m  i n s tal l e r s  o r  c o m m i s s i o n i n g a ge n ts  s h a l l

p r e p a r e  a wr i tte n  c o m m i s s i o n i n g p l an  th at p r o vi d e s  a  d e s c r i p ‐
ti o n  o f th e  m e a n s  an d  m e th o d s  n e c e s s ar y to  d o c u m e n t an d

ve r i fy th at th e  s ys te m  an d  i ts  as s o c i ate d  c o n tr o l s  a n d  s a fe ty
s ys te m s  ar e  i n  p r o p e r  wo r ki n g c o n d i ti o n .

6 . 1 0 . 7 . 2  C o m m i s s i o n i n g P l an .    C o m m i s s i o n i n g  p l a n s  s h a l l
i n c l u d e  th e  fo l l o wi n g:

( 1 ) An  o ve r vi e w o f th e  c o m m i s s i o n i n g  p r o c e s s  d e ve l o p e d
specifcally fo r  th e  h e al th  c ar e  m i c r o g r i d  a n d  i ts  c o n tr o l ‐
l e r  to  b e  i n s tal l e d  an d  a  n ar r ati ve  d e s c r i p ti o n  o f th e  ac ti vi ‐

ti e s  to  b e  c o n d u c te d
( 2 ) * Ro l e s  an d  r e s p o n s i b i l i ti e s  fo r  al l  th o s e  i n vo l ve d  i n  th e

p l a n n i n g ,  d e s i g n ,  c o n s tr u c ti o n ,  i n s tal l ati o n ,  an d  o p e r a‐
ti o n  o f th e  h e al th  c ar e  m i c r o gr i d

( 3 ) M e an s  a n d  m e th o d s  wh e r e b y th e  c o m m i s s i o n i n g  p l a n  wi l l
b e  m a d e  avai l a b l e  d u r i n g  th e  i m p l e m e n tati o n  o f th e

h e al th  c ar e  m i c r o gr i d  p r o j e c t
( 4 ) P l a n s  a n d  specifcations  n e c e s s ar y to  u n d e r s ta n d  th e

i n s ta l l ati o n  an d  o p e r a ti o n  o f th e  h e al th  c a r e  m i c r o g r i d
an d  al l  as s o c i ate d  c o m p o n e n ts ,  o p e r ati o n al  c o n tr o l s ,  an d

s a fe ty s ys te m s
( 5 ) A d e ta i l e d  d e s c r i p ti o n  o f e ac h  ac ti vi ty to  b e  c o n d u c te d

d u r i n g th e  c o m m i s s i o n i n g  p r o c e s s ,  wh o  wi l l  p e r fo r m
e ac h  ac ti vi ty,  an d  at wh at p o i n t i n  ti m e  e ac h  a c ti vi ty i s  to
b e  c o n d u c te d

( 6 ) P r o c e d u r e s  to  b e  u s e d  i n  d o c u m e n ti n g th e  p r o p e r  o p e r a‐
ti o n  o f th e  h e al th  c a r e  m i c r o gr i d  an d  al l  as s o c i ate d
c o m p o n e n ts ,  o p e r a ti o n a l  c o n tr o l s ,  an d  s a fe ty s ys te m s

( 7 ) G u i d e l i n e s  an d  fo r m at fo r  a c o m m i s s i o n i n g  c h e c kl i s t,
r e l e van t o p e r ati o n a l  te s ti n g fo r m s ,  an d  n e c e s s ar y c o m m i s ‐
s i o n i n g

( 8 ) M e an s  a n d  m e th o d s  wh e r e b y fac i l i ty o p e r ati o n  an d  m ai n ‐
te n a n c e  s taff wi l l  b e  tr a i n e d  o n  th e  s ys te m

( 9 ) Identifcation  o f p e r s o n n e l  qualifed  to  s e r vi c e ,  m ai n tai n ,
a n d  r e s p o n d  to  i n c i d e n ts  i n vo l vi n g th e  s ys te m

6 . 1 0 . 7 . 3  C o m m i s s i o n i n g Re p o r t.    A c o m m i s s i o n i n g r e p o r t
d o c u m e n ti n g th e  c o m m i s s i o n i n g p r o c e s s  a n d  th e  r e s u l ts  s h a l l

b e  p r o vi d e d .

6 . 1 0 . 7 . 3 . 1    T h e  c o m m i s s i o n i n g r e p o r t s h al l  b e  p r e p ar e d  b y th e
h e al th  c ar e  m i c r o gr i d  s ys te m  c o m m i s s i o n i n g  a ge n t an d  s u m m a ‐
r i z e  th e  c o m m i s s i o n i n g p r o c e s s ,  th e  o p e r a ti o n  o f th e  s ys te m ,
th e  as s o c i ate d  o p e r a ti o n al  c o n tr o l s ,  an d  th e  s afe ty s ys te m s .

6 . 1 0 . 7 . 3 . 2    T h e  c o m m i s s i o n i n g  r e p o r t s h al l  i n c l u d e  th e  fnal
c o m m i s s i o n i n g  p l an  an d  th e  r e s u l ts  o f th e  c o m m i s s i o n i n g  p r o c ‐

e s s ,  a s  we l l  as  a c o p y o f th e  p l an s  an d  specifcations  as s o c i ate d
wi th  th e  as -b u i l t h e a l th  c ar e  m i c r o g r i d  s ys te m  d e s i gn  an d  i n s tal ‐
l ati o n .

6 . 1 0 . 7 . 3 . 3    T h e  c o m m i s s i o n i n g r e p o r t s h a l l  i n c l u d e  a n y i s s u e s
identifed  d u r i n g  c o m m i s s i o n i n g a n d  th e  m e as u r e s  take n  to

r e s o l ve  th e m .

6 . 1 0 . 8  I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e .

6 . 1 0 . 8 . 1    T h e  h e al th  c a r e  m i c r o gr i d  s ys te m  s h al l  b e  i n s p e c te d ,
te s te d ,  a n d  m ai n ta i n e d  b y qualifed  p e r s o n n e l .

6 . 1 0 . 8 . 2    Al l  h e al th  c ar e  m i c r o gr i d  c o m p o n e n ts  s h al l  b e
i n s p e c te d  an d  m ai n ta i n e d  i n  a c c o r d a n c e  wi th  m an u fa c tu r e r s ’

i n s tr u c ti o n s  o r  an n u a l l y,  wh i c h e ve r  o c c u r s  frst.

6 . 1 0 . 8 . 3    H e a l th  c a r e  m i c r o gr i d  s ys te m  c o m p o n e n ts  s h a l l  b e
te s te d  i n  ac c o r d a n c e  wi th  th e  m a n u fac tu r e r s ’  r e q u i r e m e n ts .

6 . 1 0 . 8 . 4    H e a l th  c ar e  m i c r o gr i d  s ys te m s  s h al l  b e  r e c o m m i s ‐
s i o n e d  fo r  o p e r ati o n  wh e n  th e  s ys te m  confguration  c h a n ge s  o r
e ve r y fve  ye a r s ,  wh i c h e ve r  o c c u r s  frst.

6 . 1 1  Classifcation  o f E m e rge n c y P o we r S up p l y S ys te m s
( E P S S s ) .

Δ 6 . 1 1 . 1  G e n e ral .    T h e  E P S S  s h al l  p r o vi d e  a s o u r c e  o f e l e c tr i c al
p o we r  o f r e q u i r e d  c a p a c i ty,  r e l i a b i l i ty,  an d  q u al i ty to  l o ad s  fo r  a

l e n gth  o f ti m e  as  specifed  i n  Tab l e  6 . 1 1 . 1 ( a )  an d  wi th i n  a
specifed  ti m e  fo l l o wi n g l o s s  o r  fa i l u r e  o f p o we r  a s  specifed  i n
Ta b l e  6 . 1 1 . 1 ( b ) .

Tab l e   6 . 1 1 . 1 ( a)  Classifcation  o f E P S S s

C l as s M i n i m u m  T i m e

C l a s s   0 . 0 8 3 0 . 0 8 3  h r  ( 5   m i n )
C l a s s   0 . 2 5 0 . 2 5  h r  ( 1 5   m i n )
C l a s s   2 2  h r
C l a s s   6 6  h r
C l a s s   4 8 4 8  h r
C l a s s   X O th e r  ti m e ,  i n  h o u r s ,  as  r e q u i r e d  b y 

th e  ap p l i c ati o n ,  c o d e ,  o r  u s e r

[ 1 1 0 : Ta b l e  4 . 1 ( a ) ]
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

6 . 1 1 . 2  C l as s .    T h e  c l a s s  defnes  th e  m i n i m u m  ti m e ,  i n  h o u r s ,
fo r  wh i c h  th e  E P S S  i s  d e s i g n e d  to  o p e r ate  a t i ts  r a te d  l o a d  wi th ‐
o u t b e i n g  r e fu e l e d  o r  r e c h ar g e d .  [See Table 6. 1 1 . 1 (a). ] [ 1 1 0 : 4 . 2 ]

6 . 1 1 . 3  Typ e .    T h e  typ e  defnes  th e  m ax i m u m  ti m e ,  i n  s e c o n d s ,
th a t th e  E P S S  wi l l  p e r m i t th e  l o a d  te r m i n al s  o f th e  tr an s fe r
s wi tc h  to  b e  wi th o u t a c c e p ta b l e  e l e c tr i c al  p o we r.  Tab l e
6 . 1 1 . 1 ( b )  p r o vi d e s  th e  typ e s  defned  b y th i s  s ta n d ar d .  [ 1 1 0 : 4 . 3 ]

6 . 1 1 . 4  L e ve l .    T h i s  s ta n d a r d  r e c o gn i z e s  two  l e ve l s  o f e q u i p ‐
m e n t i n s tal l ati o n ,  p e r fo r m an c e ,  a n d  m ai n te n a n c e .  [ 1 1 0 : 4 . 4 ]

6 . 1 1 . 4 . 1    L e ve l  1  s ys te m s  s h a l l  b e  i n s tal l e d  wh e r e  fai l u r e  o f th e
e q u i p m e n t to  p e r fo r m  c o u l d  r e s u l t i n  l o s s  o f h u m an  l i fe  o r  s e r i ‐
o u s  i n j u r i e s .  [ 1 1 0 : 4 . 4 . 1 ]

6 . 1 1 . 4 . 2    L e ve l  2  s ys te m s  s h a l l  b e  i n s tal l e d  wh e r e  fai l u r e  o f th e
E P S S  to  p e r fo r m  i s  l e s s  c r i ti c a l  to  h u m a n  l i fe  an d  s afe ty.
[ 1 1 0 : 4 . 4 . 2 ]

6 . 1 1 . 4 . 3    Al l  e q u i p m e n t s h al l  b e  p e r m a n e n tl y i n s ta l l e d .
[ 1 1 0 : 4 . 4 . 3 ]

Δ 6 . 1 1 . 4 . 4    L e ve l  1  a n d  L e ve l  2  s ys te m s  s h al l  e n s u r e  th a t al l  l o ad s
s e r ve d  b y th e  E P S S  ar e  s u p p l i e d  b y an  o n -s i te  p o we r  s o u r c e  th a t
m e e ts  a l l  th e  fo l l o wi n g  c r i te r i a:

( 1 ) I t i s  o f a q u a l i ty wi th i n  th e  o p e r a ti n g l i m i ts  o f th e  l o a d .
( 2 ) I t o p e r ate s  fo r  a d u r ati o n  specifed  fo r  th e  c l a s s  a s

defned  i n  Tab l e  6 . 1 1 . 1 ( a) .
( 3 ) I t o p e r ate s  wi th i n  th e  ti m e  specifed  fo r  th e  typ e  a s

defned  i n  Tab l e  6 . 1 1 . 1 ( b ) .

C h ap te r 7    I n fo r m ati o n  Te c h n o l o gy an d  C o m m un i c ati o n s
S ys te m s

7 . 1 *  Ap p l i c ab i l i ty.    T h i s  c h a p te r  s h al l  a p p l y to  n e w h e al th  c ar e
fa c i l i ti e s  a s  specifed  i n  S e c ti o n   1 . 3 .

7 . 2  Re s e r ve d .

7 . 3  C ate go r y 1  S ys te m s .

7 . 3 . 1  I n fo r m ati o n  Te c h n o l o gy an d  C o m m u n i c ati o n s  S ys te m s
I n fras tr u c tu re .

7 . 3 . 1 . 1  P re m i s e s  D i s tri b u ti o n  S ys te m  ( Fi b e r an d  C o p p e r) .

7 . 3 . 1 . 1 . 1    C ab l e s  an d  i n s tal l ati o n  s h al l  b e  i n  c o m p l i an c e  wi th
NFPA 70 an d  T I A/ E I A 5 6 8 -B ,  Commercial Building Telecommuni‐
cations Cabling Standard.

7 . 3 . 1 . 1 . 2    D i s tr i b u ti o n  s ys te m  c a b l e  l ab e l i n g ,  r e c o r d  ke e p i n g ,
an d  al p h an u m e r i c  s c h e m e s  s h al l  b e  i n  a c c o r d a n c e  wi th

Tab l e   6 . 1 1 . 1 ( b )   Typ e s  o f E P S S s

D e s i gn ati o n P o we r Re s to rati o n

Typ e  U B as i c a l l y u n i n te r r u p ti b l e  ( U P S  
s ys te m s )

Typ e  1 0 1 0   s e c
Typ e  6 0 6 0   s e c
Typ e  1 2 0 1 2 0   s e c
Typ e  M M an u al  s tati o n ar y o r  n o n au to m ati c  

— n o  ti m e  l i m i t

[ 1 1 0 : Tab l e  4 . 1 ( b ) ]

T I A/ E I A 6 0 6 - B ,  Administration Standard for Commercial Telecom‐
munications Infrastructure.

7 . 3 . 1 . 2 *  Te l e c o m m u n i c ati o n s  S ys te m s ’  S p ac e s  an d  P ath ways .

7 . 3 . 1 . 2 . 1  E n tran c e  Fac i l i ty ( E F) .

7 . 3 . 1 . 2 . 1 . 1  G e n e ral .    T h e  E F  l o c a ti o n  s h al l  b e  p e r m i tte d  to  b e
c o m b i n e d  wi th  th e  te l e c o m m u n i c ati o n s  e q u i p m e n t r o o m

( T E R) .

7 . 3 . 1 . 2 . 1 . 2    N o t l e s s  th an  two  p h ys i c al l y s e p ar a te d  s e r vi c e
e n tr a n c e  p ath ways  i n to  th i s  l o c ati o n  s h a l l  b e  r e q u i r e d .

7 . 3 . 1 . 2 . 1 . 3  Re m o te  P ri m ar y D ata C e n te r.    I n  a fac i l i ty wh e r e
th e  p r i m ar y d ata c e n te r  i s  l o c ate d  r e m o te l y,  two  E F s  an d  r e d u n ‐

d an t te l e c o m m u n i c a ti o n s  s e r vi c e  e n tr an c e s  s h a l l  b e  p r o vi d e d .

7 . 3 . 1 . 2 . 1 . 4  L o c ati o n  Re q u i re m e n ts  an d  Re s tri c ti o n s .

( A)    T h e  E F  s h al l  b e  p e r m i tte d  to  b e  l o c ate d  wi th  th e  T E R.

( B )    Wh e r e  th e  E F  i s  c o m b i n e d  wi th  th e  T E R,  th e  s p ac e  an d
e l e c tr i c a l  p o we r  an d  c ab l i n g s h a l l  b e  ad d e d  to  th e  T E R to
a c c o m m o d ate  th e  te l e c o m m u n i c ati o n s  s e r vi c e  p r o vi d e r ’ s  s p a c e

an d  a c c e s s  r e q u i r e m e n ts .

( C ) *    T h e  E F  s h a l l  b e  d e d i c a te d  to  l o w- vo l tag e  c o m m u n i c a ti o n
s ys te m s .

( D )    E l e c tr i c al  e q u i p m e n t o r  fxtures  ( e . g. ,  tr a n s fo r m e r s ,  p a n e l ‐
b o a r d s ,  c o n d u i t,  wi r i n g )  th a t ar e  n o t d i r e c tl y r e l ate d  to  th e

s u p p o r t o f th e  E F  s h al l  n o t b e  i n s ta l l e d  i n  o r  p as s  th r o u g h  th e
E F.

( E )    M e c h an i c al  e q u i p m e n t an d  fxtures  ( e . g. ,  wa te r  o r  d r a i n ‐
a ge  p i p i n g o f an y ki n d ,  d u c two r k,  p n e u m ati c  tu b i n g)  th a t ar e

n o t d i r e c tl y r e l ate d  to  th e  s u p p o r t o f th e  E F  s h al l  n o t b e
i n s ta l l e d  i n ,  p as s  th r o u gh ,  o r  e n te r  th e  E F.

( F)    T h e  E F  s h a l l  b e  l o c ate d  i n  a n  a r e a n o t s u b j e c t to  fooding.

( G )    T h e  E F  s h al l  b e  as  c l o s e  a s  p r ac ti c ab l e  to  th e  b u i l d i n g
c o m m u n i c a ti o n s  s e r vi c e  e n tr an c e  p o i n t.

7 . 3 . 1 . 2 . 1 . 5  Wo rk i n g S p ac e .  ( Re s e r ve d )

7 . 3 . 1 . 2 . 1 . 6  S e c u ri ty.    Ac c e s s  to  th e  E F  s h a l l  b e  d e te r m i n e d
b a s e d  o n  a  s e c u r i ty vu l n e r a b i l i ty as s e s s m e n t.

7 . 3 . 1 . 2 . 1 . 7  P o we r Re q u i re m e n ts .

( A)    C i r c u i ts  s e r vi n g th e  E F  s h a l l  b e  d e d i c ate d  to  s e r vi n g  th e
E F.

( B )    C i r c u i ts  s e r vi n g e q u i p m e n t i n  th e  E F  s h al l  b e  c o n n e c te d
to  th e  c r i ti c al  b r a n c h  o f th e  e s s e n ti al  e l e c tr i c a l  s ys te m .

( C )    A m i n i m u m  o f o n e  d u p l e x  r e c e p ta c l e  s e r ve d  fr o m  n o r m al
p o we r  s h a l l  b e  p r o vi d e d  o n  o n e  wal l  o f th e  E F  fo r  s e r vi c e  an d
m a i n te n an c e .

7 . 3 . 1 . 2 . 1 . 8  E n vi ro n m e n tal  Re q ui re m e n ts .

( A)    Te m p e r a tu r e  a n d  h u m i d i ty i n  th e  E F  s h a l l  b e  c o n tr o l l e d
i n  ac c o r d a n c e  wi th  th e  m an u fac tu r e r ’ s  e q u i p m e n t r e q u i r e ‐

m e n ts .

( B ) *    H VAC  s ys te m s  s e r vi n g  th e  E F  s h al l  b e  c o n n e c te d  to  th e
e q u i p m e n t b r an c h  o f th e  e s s e n ti al  e l e c tr i c a l  s ys te m .

( C ) *    A p o s i ti ve -p r e s s u r e  d i ffe r e n ti al  wi th  r e s p e c t to  s u r r o u n d ‐
i n g  a r e as  s h al l  b e  p r o vi d e d .
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( D )    S p r i n kl e r s  s h al l  b e  p r o vi d e d  wi th  wi r e  c a ge s  o r  s h al l  b e
r e c e s s e d  to  p r e ve n t ac c i d e n tal  o p e r ati o n .

7 . 3 . 1 . 2 . 1 . 9  O th e r Re q u i re m e n ts .  ( Re s e r ve d )

7 . 3 . 1 . 2 . 2  Te l e c o m m u n i c ati o n s  E q u i p m e n t Ro o m  ( T E R) .    E a c h
fac i l i ty s h al l  h ave  a t l e as t o n e  T E R s p a c e  th a t m e e ts  th e  m i n i ‐

m u m  r e q u i r e m e n ts  o f th i s  c h ap te r.

7 . 3 . 1 . 2 . 2 . 1  G e n e ral .

( A)    T h e  T E R h o u s e s  th e  m ai n  n e two r ki n g  e q u i p m e n t an d
s h a l l  b e  p e r m i tte d  to  al s o  h o u s e  ap p l i c ati o n  s e r ve r s  an d  d a ta
s to r ag e  d e vi c e s  th at s e r ve  th e  h e al th  c ar e  fac i l i ty.

( B )    C e n tr a l  e q u i p m e n t fo r  o th e r  c o m m u n i c ati o n s  s ys te m s
s h a l l  b e  p e r m i tte d  to  b e  h o u s e d  i n  th e  T E R.

7 . 3 . 1 . 2 . 2 . 2 *    T h e  E F  s h a l l  b e  p e r m i tte d  to  b e  c o m b i n e d  wi th
th e  T E R s p a c e .

7 . 3 . 1 . 2 . 2 . 3  Re s e r ve d .

7 . 3 . 1 . 2 . 2 . 4  L o c ati o n  Re q u i re m e n ts  an d  Re s tri c ti o n s .

( A)    E l e c tr i c a l  e q u i p m e n t o r  fxtures  ( e . g. ,  tr a n s fo r m e r s ,  p an e l ‐
b o a r d s ,  c o n d u i t,  wi r i n g )  th a t ar e  n o t d i r e c tl y r e l ate d  to  th e

s u p p o r t o f th e  T E R s h al l  n o t b e  i n s ta l l e d  i n ,  p as s  th r o u g h ,  o r
e n te r  th e  T E R.

( B )    An y m e c h an i c al  e q u i p m e n t o r  fxtures  ( e . g . ,  wate r  o r
d r ai n ag e  p i p i n g  o f a n y ki n d ,  d u c two r k,  p n e u m ati c  tu b i n g)  n o t
d i r e c tl y r e l ate d  to  th e  s u p p o r t o f th e  T E R s h a l l  n o t b e  i n s tal l e d

i n ,  p as s  th r o u g h ,  o r  e n te r  th e  T E R.

( C )    T h e  T E R s h al l  b e  l o c ate d  i n  a n o n s te r i l e  ar e a  o f th e
fac i l i ty.

( D )    I n  g e o gr a p h i c  ar e as  p r o n e  to  h u r r i c an e s  o r  to r n ad o e s ,  th e
T E R s h al l  b e  l o c ate d  a way fr o m  e x te r i o r  c u r tai n  wal l s  to

p r e ve n t wi n d  an d  wate r  d am ag e .

( E )    T h e  T E R s h al l  b e  l o c ate d  o r  d e s i g n e d  to  avo i d  vi b r a ti o n
fr o m  m e c h a n i c al  e q u i p m e n t o r  o th e r  s o u r c e s .

7 . 3 . 1 . 2 . 2 . 5  Wo rk i n g S p ac e .    Wo r ki n g s p ac e  ab o u t c o m m u n i c a‐
ti o n s  c a b i n e ts ,  r ac ks ,  o r  o th e r  e q u i p m e n t s h a l l  b e  i n  a c c o r d ‐
an c e  wi th  1 1 0 . 2 6 ( A)  o f NFPA  70.

7 . 3 . 1 . 2 . 2 . 6  S e c u ri ty.    Ac c e s s  to  th e  T E R s h al l  b e  d e te r m i n e d
b a s e d  o n  a  s e c u r i ty vu l n e r a b i l i ty as s e s s m e n t.

7 . 3 . 1 . 2 . 2 . 7  P o we r Re q u i re m e n ts .

( A)    C i r c u i ts  s e r vi n g  th e  T E R an d  th e  e q u i p m e n t wi th i n  th e
T E R s h a l l  b e  d e d i c ate d  to  s e r vi n g th e  T E R.

( B )    C i r c u i ts  s e r vi n g  o th e r  c o m m u n i c ati o n s  e q u i p m e n t i n  th e
T E R s h a l l  b e  c o n n e c te d  to  th e  e s s e n ti a l  e l e c tr i c al  s ys te m .

( C )    A m i n i m u m  o f o n e  d u p l e x  o u tl e t s h al l  b e  p r o vi d e d  o n
e ac h  wa l l  an d  s h al l  b e  c o n n e c te d  to  n o r m al  p o we r  fo r  s e r vi c e

a n d  m ai n te n a n c e .

7 . 3 . 1 . 2 . 2 . 8  E n vi ro n m e n tal  Re q ui re m e n ts .

( A)    Te m p e r atu r e  an d  h u m i d i ty i n  th e  T E R s h a l l  b e  c o n tr o l l e d
i n  ac c o r d a n c e  wi th  th e  m an u fac tu r e r ’ s  e q u i p m e n t r e q u i r e ‐

m e n ts .

( B )    H VAC  s ys te m s  s e r vi n g  th e  T E R s h a l l  b e  c o n n e c te d  to  th e
e q u i p m e n t b r an c h  o f th e  e s s e n ti al  e l e c tr i c a l  s ys te m .

( C )    A p o s i ti ve -p r e s s u r e  d i ffe r e n ti a l  wi th  r e s p e c t to  s u r r o u n d ‐
i n g  a r e as  s h al l  b e  p r o vi d e d .

7 . 3 . 1 . 2 . 2 . 9  O th e r Re q u i re m e n ts .  ( Re s e r ve d )

7 . 3 . 1 . 2 . 3  Te l e c o m m u n i c ati o n s  Ro o m  ( T R) .

7 . 3 . 1 . 2 . 3 . 1  G e n e ral .    A T R h o u s e s  te l e c o m m u n i c ati o n s  e q u i p ‐
m e n t,  c a b l e  te r m i n ati o n s ,  a n d  c r o s s -c o n n e c t c ab l i n g.

7 . 3 . 1 . 2 . 3 . 2    Suffcient T Rs  s h al l  b e  p r o vi d e d  s o  th at th e  h o r i ‐
z o n tal  c a b l e  to  an y d a ta  o r  c o m m u n i c a ti o n s  o u tl e t i n  th e  b u i l d ‐
i n g  c an  b e  r e ac h e d  wi th o u t e x c e e d i n g  9 0  m  ( 2 9 5  ft)  m a x i m u m

c a b l e  l e n g th  as  te s te d  e l e c tr i c al l y fr o m  th e  te r m i n a ti o n  p o i n t i n
th e  T R to  th e  o u tl e t.

7 . 3 . 1 . 2 . 3 . 3  Re s e r ve d .

7 . 3 . 1 . 2 . 3 . 4  L o c ati o n  Re q u i re m e n ts  an d  Re s tri c ti o n s .

( A)    S wi tc h b o ar d s ,  p a n e l b o ar d s ,  tr an s fo r m e r s ,  a n d  s i m i l ar  e l e c ‐
tr i c a l  e q u i p m e n t th a t a r e  n o t d i r e c tl y r e l ate d  to  th e  s u p p o r t o f
th e  T R s h a l l  n o t b e  i n s tal l e d  i n  th e  T R.

( B )    An y m e c h a n i c al  e q u i p m e n t o r  fxtures  ( e . g . ,  wate r  o r
d r ai n ag e  p i p i n g  o f a n y ki n d ,  d u c two r k,  p n e u m ati c  tu b i n g)  n o t

d i r e c tl y r e l ate d  to  th e  s u p p o r t o f th e  T R s h al l  n o t b e  i n s tal l e d
i n ,  p as s  th r o u gh ,  o r  e n te r  th e  T R.

( C )    I n  ge o g r ap h i c  a r e as  p r o n e  to  h u r r i c an e s  o r  to r n a d o e s ,
T Rs  s h a l l  b e  l o c a te d  away fr o m  e x te r i o r  c u r ta i n  wal l s  to  p r e ve n t
wi n d  a n d  wa te r  d a m ag e .

( D )    A m i n i m u m  o f o n e  T R s h al l  b e  o n  e ac h  foor  o f th e
fa c i l i ty.

( E )    A T R s h al l  o n l y s e r ve  th e  foor  wh e r e  i t i s  l o c ate d  an d  s h a l l
b e  l o c a te d  s o  as  to  n o t e x c e e d  th e  m a x i m u m  c ab l e  l e n gth  i n

7 . 3 . 1 . 2 . 3 . 2 .

7 . 3 . 1 . 2 . 3 . 5  Wo rk i n g S p ac e .    Wo r ki n g  s p ac e  ab o u t c o m m u n i c a‐
ti o n s  c ab i n e ts ,  r ac ks ,  o r  o th e r  e q u i p m e n t s h a l l  b e  i n  ac c o r d ‐

an c e  wi th  1 1 0 . 2 6 ( A)  o f NFPA  70.

7 . 3 . 1 . 2 . 3 . 6  S e c u ri ty.    Ac c e s s  to  T Rs  s h al l  b e  d e te r m i n e d  b as e d
o n  a  s e c u r i ty vu l n e r a b i l i ty as s e s s m e n t.

7 . 3 . 1 . 2 . 3 . 7  P o we r Re q u i re m e n ts .

( A)    C i r c u i ts  s e r vi n g  th e  T R a n d  th e  e q u i p m e n t wi th i n  th e  T R
s h a l l  b e  d e d i c ate d  to  s e r vi n g th e  T R.

( B )    C i r c u i ts  s e r vi n g th e  T R s h al l  b e  c o n n e c te d  to  th e  c r i ti c al
b r a n c h  o f th e  e s s e n ti al  e l e c tr i c a l  s ys te m .

( C )    A m i n i m u m  o f o n e  d u p l e x  r e c e p tac l e  s h a l l  b e  p r o vi d e d  i n
e a c h  T R an d  s h al l  b e  c o n n e c te d  to  n o r m a l  p o we r  fo r  s e r vi c e

an d  m ai n te n a n c e .

7 . 3 . 1 . 2 . 3 . 8  E n vi ro n m e n tal  Re q ui re m e n ts .

( A)    Te m p e r a tu r e  an d  h u m i d i ty i n  th e  T R s h a l l  b e  c o n tr o l l e d
i n  a c c o r d a n c e  wi th  th e  m an u fa c tu r e r ’ s  e q u i p m e n t r e q u i r e ‐

m e n ts .

( B )    S p r i n kl e r s  s h al l  b e  p r o vi d e d  wi th  wi r e  c a ge s  o r  s h al l  b e
r e c e s s e d  to  p r e ve n t ac c i d e n tal  d i s c h ar g e .

7 . 3 . 1 . 2 . 3 . 9  O th e r Re q u i re m e n ts .    S u s p e n d e d  c e i l i n g s  s h al l  n o t
b e  r e q u i r e d  i n  th e  E F,  T E R,  a n d  T R.
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7 . 3 . 1 . 2 . 4  C ab l i n g P ath ways  an d  Rac e way Re q u i re m e n ts .

7 . 3 . 1 . 2 . 4 . 1  B ac k b o n e  D i s tri b u ti o n .    Re d u n d an t p ath ways  s h a l l
b e  p r o vi d e d  b e twe e n  th e  E F  a n d  T E R.

7 . 3 . 1 . 2 . 4 . 2    C o n d u i ts  s h al l  b e  p r o vi d e d  fo r  c ab l i n g i n  i n a c c e s s i ‐
b l e  c e i l i n g s p a c e s .

7 . 3 . 1 . 2 . 5  O u ts i d e  P l an t ( O S P )  I n fras tr u c tu re .

7 . 3 . 1 . 2 . 5 . 1  G e n e ral .    O S P  i n fr as tr u c tu r e  s h al l  c o n s i s t o f th e
c o n d u i ts ,  vau l ts ,  a n d  o th e r  p ath ways  a n d  c a b l i n g  u s e d  to
c o n n e c t b u i l d i n gs  o n  a  c am p u s  an d  to  p r o vi d e  s e r vi c e s  fr o m
o ff- c a m p u s  s e r vi c e  p r o vi d e r s .

7 . 3 . 1 . 2 . 5 . 2  P ath ways .

( A)    D u a l  te l e c o m m u n i c a ti o n s  s e r vi c e  e n tr an c e  p ath wa ys  s h a l l
b e  p r o vi d e d  to  th e  E F.

( B )    S e r vi c e  e n tr a n c e  p ath ways  s h a l l  b e  a m i n i m u m  o f 6 . 1  m
( 2 0   ft)  ap ar t.

( C )    U n d e r g r o u n d  c o n d u i ts  fo r  te c h n o l o gy s ys te m s  s h a l l  b e  a
m i n i m u m  o f 0 . 6 1  m  ( 2  ft)  fr o m  u n d e r gr o u n d  s te am  an d  wa te r
p i p i n g  i f c r o s s i n g p e r p e n d i c u l ar l y,  an d  a m i n i m u m  o f 1 . 8 3  m
( 6   ft)  i f p ar al l e l .

( D )    U n d e r g r o u n d  c o n d u i ts  fo r  te c h n o l o g y s ys te m s  s h a l l  b e  a
m i n i m u m  o f 0 . 6 1   m  ( 2   ft)  b e l o w g r ad e .

7 . 3 . 1 . 3  An te n n as .  ( Re s e r ve d )

7 . 3 . 2  Vo i c e ,  D ata,  C o m m u n i c ati o n s ,  an d  C ab l e  Te l e vi s i o n
S ys te m s .

7 . 3 . 2 . 1  Vo i c e / Te l e c o m m u n i c ati o n s .  ( Re s e r ve d )

7 . 3 . 2 . 2  L o c al  Are a N e two rk s  ( L AN s ) .  ( Re s e r ve d )

7 . 3 . 2 . 3  Wi re l e s s  L o c al  Are a N e two rk ( L AN )  S ys te m s  an d  P u b l i c
Wi Fi  H o t S p o ts .  ( Re s e r ve d )

7 . 3 . 2 . 4  Wi re l e s s  Vo i c e  S ys te m s  an d  I n - B u i l d i n g C e l l u l ar
N e two rk s .  ( Re s e r ve d )

7 . 3 . 2 . 5  U H F,  VH F,  8 0 0  M H z ,  an d  9 0 0  M H z  Rad i o  C o m m u n i c a‐
ti o n  S ys te m s .  ( Re s e r ve d )

7 . 3 . 2 . 6  C ab l e  Te l e vi s i o n .  ( Re s e r ve d )

7 . 3 . 3  O th e r C o m m u n i c ati o n s  S ys te m s .

7 . 3 . 3 . 1  N urs e  C al l  S ys te m s .

7 . 3 . 3 . 1 . 1 *  G e n e ral .    T h e  n u r s e  c al l  s ys te m s  s h a l l  c o m m u n i c ate
p ati e n t an d  s ta ff c al l s  fo r  as s i s ta n c e  an d  i n fo r m a ti o n  i n  h e a l th
c a r e  fac i l i ti e s .

7 . 3 . 3 . 1 . 1 . 1    T h e  n u r s e  c a l l  s ys te m s  s h a l l  b e  th e  a u d i o vi s u al  typ e
o r  to n e  vi s u a l  typ e  a n d  l i s te d  fo r  th e  p u r p o s e .

Δ 7 . 3 . 3 . 1 . 1 . 2    T h e  r e c o gn i z e d  s tan d a r d  fo r  a  l i s te d  n u r s e  c a l l
s ys te m  s h a l l  b e  U L  1 0 6 9 ,  Hospital Signaling and Nurse Call Equip‐
ment.

7 . 3 . 3 . 1 . 1 . 3 *    T h e  n u r s e  c al l  s ys te m  s h a l l  p r o vi d e  e ve n t notifca‐
tions  fo r  o n e  o r  m o r e  o f th e  fo l l o wi n g :  m e d i c al  d e vi c e  al ar m s ,
s taff e m e r g e n c y c al l s ,  c o d e  c al l s ,  a n d  s ta ff o r  p a ti e n t r e q u e s ts
fo r  h e l p  o r  as s i s tan c e .

7 . 3 . 3 . 1 . 1 . 4    P r i m ar y notifcation  o f n u r s e  c al l  e ve n ts  s h al l  b e
p r o vi d e d  b y a l i s te d  n u r s e  c al l  s ys te m  i n  a c c o r d an c e  wi th
7 . 3 . 3 . 1 . 8 .

7 . 3 . 3 . 1 . 1 . 5 *    S u p p l e m e n ta l  fe atu r e s  s h al l  b e  p e r m i tte d  to
i n c l u d e  c al l  notifcation  to  a l p h a n u m e r i c  p ag e r s  a n d  o th e r
wi r e l e s s  d e vi c e s  c ar r i e d  b y h e al th  c ar e  fac i l i ty s ta ff.

7 . 3 . 3 . 1 . 2  P ati e n t Are a C al l  S tati o n s .    T h e  l o c ati o n s  o f c a l l
s tati o n s  an d  c a l l i n g  d e vi c e s  s h a l l  b e  i n  a c c o r d an c e  wi th  th e

r e q u i r e m e n ts  s e t fo r th  b y fe d e r a l ,  s tate ,  an d  l o c a l  c o d e s .

7 . 3 . 3 . 1 . 2 . 1 *    E a c h  p ati e n t b e d  l o c ati o n  s h al l  b e  p r o vi d e d  wi th  a
c a l l  s tati o n .

7 . 3 . 3 . 1 . 2 . 2 *    A s i n g l e  c a l l  s ta ti o n  th a t p r o vi d e s  two -way vo i c e
c o m m u n i c a ti o n s  s h al l  n o t s e r ve  m o r e  th an  two  ad j ac e n t b e d s

wi th  c a l l i n g  d e vi c e s .

7 . 3 . 3 . 1 . 2 . 3 *    C al l  s ta ti o n s  at p ati e n t b e d  l o c a ti o n s  s h al l  b e
p e r m i tte d  to  p r o vi d e  s u p p l e m e n ta l  s i gn a l i n g  o f m e d i c a l  d e vi c e
al a r m s .

7 . 3 . 3 . 1 . 2 . 4    Wh e n  p r o vi d e d ,  s u p p l e m e n ta l  s i g n al i n g  o f a m e d i ‐
c a l  d e vi c e  al ar m  s h al l  b e  i n  a c c o r d an c e  wi th  7 . 3 . 3 . 1 . 8 .

7 . 3 . 3 . 1 . 2 . 5    B a th  s tati o n s  s h a l l  b e  p r o vi d e d  at e ac h  i n p ati e n t
to i l e t,  b ath ,  s h o we r,  o r  s i tz  b ath  an d  s h al l  b e  ac c e s s i b l e  to  a

p ati e n t l yi n g  o n  th e  foor.

7 . 3 . 3 . 1 . 2 . 6    A p u l l  c o r d  s h a l l  b e  p e r m i tte d  to  e n ab l e  a c c e s s  b y a
p ati e n t l yi n g  o n  th e  foor.

7 . 3 . 3 . 1 . 3  S taff E m e rge n c y C al l .    T h e  l o c a ti o n s  o f s taff e m e r ‐
g e n c y c al l  s ta ti o n s  s h al l  b e  i n  ac c o r d an c e  wi th  th e  r e q u i r e m e n ts
s e t fo r th  b y fe d e r al ,  s ta te ,  an d  l o c al  c o d e s .

7 . 3 . 3 . 1 . 3 . 1 *    A s taff e m e r g e n c y c al l  s h a l l  b e  tu r n e d  o ff o n l y at
th e  s ta ti o n ,  r o o m ,  o r  s p ac e  fr o m  wh e r e  i t o r i gi n ate s .

7 . 3 . 3 . 1 . 4 *  C o d e  C al l .    T h e  n u r s e  c a l l  s ys te m  s h al l  i n c l u d e
p r o vi s i o n s  to  s u m m o n  as s i s tan c e  fr o m  m e d i c al  e m e r g e n c y

r e s u s c i ta ti o n  te am s  i n  l o c ati o n s  s e t fo r th  b y fe d e r al ,  s ta te ,  an d
l o c al  c o d e s .

7 . 3 . 3 . 1 . 4 . 1 *    A c o d e  c al l  s h al l  b e  tu r n e d  o ff o n l y at th e  s tati o n ,
r o o m ,  o r  s p a c e  fr o m  wh e r e  i t o r i g i n a te s .

7 . 3 . 3 . 1 . 5    C al l  s ta ti o n s  l o c ate d  i n  ar e as  wh e r e  p a ti e n ts  a r e
u n d e r  c o n s ta n t vi s u al  s u r ve i l l an c e ,  s u c h  as  p r e - o p ,  r e c o ve r y,

a n d  e m e r ge n c y u n i ts  s h al l  b e  p e r m i tte d  to  b e  l i m i te d  to  th e
s taff e m e r ge n c y c al l  a n d  th e  c o d e  c al l ,  an d  two -way c o m m u n i ‐
c a ti o n  wi th  th e  p a ti e n t b e d  l o c ati o n  s h al l  n o t b e  r e q u i r e d .

7 . 3 . 3 . 1 . 6    N u r s e  c al l  s ys te m  p r o vi s i o n s  s h al l  b e  p r o vi d e d  fo r
ge r i atr i c ,  Al z h e i m e r ’ s ,  an d  o th e r  d e m e n ti a u n i ts  wh e r e :

( 1 ) Al l  c al l  s ta ti o n s  s h al l  h ave  ta m p e r- r e s i s ta n t fas te n e r s .
( 2 ) P r o vi s i o n s  s h al l  b e  m ad e  fo r  th e  r e m o val  o r  c o ve r i n g  o f

c a l l  b u tto n s  a n d  o u tl e ts .
( 3 ) C al l  c o r d s  o r  p u l l  s tr i n gs  i n  e x c e s s  o f 1 5 2  m m  ( 6  i n . )  s h a l l

n o t b e  p e r m i tte d .

7 . 3 . 3 . 1 . 7    N u r s e  c a l l  s ys te m  p r o vi s i o n s  s h al l  n o t b e  r e q u i r e d  i n
p s yc h i atr i c  u n i ts ,  e x c e p t fo r  p s yc h i a tr i c  s e c l u s i o n  a n te / e x a m
r o o m s  wh e r e  s taff e m e r g e n c y c al l  s ta ti o n s  s h al l  b e  p r o vi d e d :

( 1 ) C al l  s ta ti o n s  s h al l  h ave  ta m p e r-r e s i s ta n t fas te n e r s .
( 2 ) P r o vi s i o n s  s h al l  b e  m ad e  fo r  th e  r e m o val  o r  c o ve r i n g  o f

c a l l  b u tto n s  a n d  o u tl e ts .
( 3 ) C al l  c o r d s  o r  p u l l  s tr i n g s  s h a l l  n o t b e  p e r m i tte d .
( 4 ) C o n tr o l  to  l i m i t u n a u th o r i z e d  u s e  s h al l  b e  p e r m i tte d .

7 . 3 . 3 . 1 . 8  Notifcation  S i gn al s .    T h e  n u r s e  c al l  s ys te m  s h a l l
an n u n c i ate  e ac h  c a l l  vi s i b l y an d  au d i b l y to  a l l  ar e a s  to  wh e r e
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c a l l s  n e e d  to  b e  d i r e c te d  an d  as  r e q u i r e d  b y s ta te  an d  l o c al
c o d e s .

7 . 3 . 3 . 1 . 8 . 1    Notifcation  s i g n al s  fo r  a  c o d e  c al l  a n d  s ta ff e m e r ‐
ge n c y c al l  s h a l l  b e  i n d i vi d u al l y identifable  an d  d i s ti n c t fr o m  a l l
o th e r  n u r s e  c al l  s i gn a l s .

7 . 3 . 3 . 1 . 8 . 2    Ac ti va ti o n  o f a c al l  s tati o n  i n c l u d i n g p ati e n t
s tati o n ,  b ath  s tati o n ,  s taff e m e r g e n c y s ta ti o n ,  a n d  c o d e  c a l l

s tati o n  s h al l  ac ti va te  th e  fo l l o wi n g  notifcation  s i g n al s :

( 1 ) Vi s u a l  s i gn a l  i n  th e  c o r r i d o r  at th e  p ati e n t r o o m  d o o r  o r
c a r e  s p ac e

( 2 ) Vi s u a l  s i gn a l s  at c o r r i d o r  i n te r s e c ti o n s  wh e r e  i n d i vi d u al
p ati e n t r o o m  d o o r  o r  c a r e  s p ac e  s i g n al s  a r e  n o t d i r e c tl y
vi s i b l e  fr o m  th e  a s s o c i a te d  n u r s i n g  s tati o n

( 3 ) Vi s i b l e  a n d  au d i b l e  s i gn a l s  at th e  n u r s e  m as te r  s tati o n  an d
as s o c i ate d  d u ty s tati o n s

( 4 ) Vi s i b l e  s i g n al s  a t th e  c a l l i n g  s ta ti o n  fr o m  wh i c h  th e  c a l l
o r i gi n ate s

( 5 ) A vi s u a l  o r  a u r al  s i g n al  i n d i c a ti o n  at e ac h  au d i o  c a l l i n g
s tati o n  to  i n d i c ate  vo i c e  c i r c u i t o p e r ati o n

7 . 3 . 3 . 2  P ati e n t Trac ki n g.  ( Re s e r ve d )

7 . 3 . 3 . 3  E q u i p m e n t an d  As s e t Trac ki n g.  ( Re s e r ve d )

7 . 3 . 3 . 4  S taff an d  Vi s i to r Trac k i n g.  ( Re s e r ve d )

7 . 3 . 3 . 5  Wi re l e s s  P h o n e  an d  P agi n g I n te grati o n .

7 . 3 . 3 . 5 . 1    Wi r e l e s s  p h o n e  an d  p a gi n g s ys te m s  th at ar e  u s e d  fo r
e n h a n c e d  c l i n i c al  s ta ff c o m m u n i c ati o n s  an d  th a t c an  b e  i n te ‐
g r ate d  wi th  th e  n u r s e  c al l  s ys te m  o r  wi th  a s h a r e d  i n te r o p e r ab l e

c l i n i c a l  I T  n e two r k s h a l l  p r o vi d e  l i s te d  e l e c tr i c a l  s a fe ty a n d  F C C
certifcations  th a t a r e  a p p r o p r i a te  fo r  th e  i n te n d e d  u s e .

7 . 3 . 3 . 5 . 2 *    Wi r e l e s s  p h o n e  an d  p a gi n g s ys te m s  th at ar e  u s e d
fo r  e n h an c e d  c l i n i c al  s taff c o m m u n i c ati o n s  an d  notifcation  o f
n u r s e  c al l  e ve n ts  o r  i n te r o p e r ab l e  c l i n i c al  al ar m  e ve n ts  s h al l  b e

m a n ag e d  an d  c o n tr o l l e d  as  d e s c r i b e d  i n  7 . 3 . 3 . 7 . 1 .

7 . 3 . 3 . 6  P ati e n t an d  E q u i p m e n t M o n i to ri n g S ys te m s .
( Re s e r ve d )

7 . 3 . 3 . 7  C l i n i c al  I n fo r m ati o n  S ys te m s .

7 . 3 . 3 . 7 . 1 *    T h e  c l i n i c al  I T  n e two r k s h al l  b e  m an a ge d  an d
c o n tr o l l e d  i n  ac c o r d an c e  wi th  th e  fo l l o wi n g:

( 1 ) T h e  o ve r al l  r e s p o n s i b i l i ty fo r  r i s k m an a ge m e n t o f th e
c l i n i c a l  I T  n e two r k s h al l  b e  th at o f th e  r e s p o n s i b l e  o r g an i ‐
z a ti o n .

( 2 ) T h e  r e s p o n s i b l e  o r ga n i z ati o n  s h a l l  e s tab l i s h ,  m ai n tai n ,
a n d  b e  ac c o u n tab l e  fo r  th e  c l i n i c a l  I T  n e two r k r i s k
m a n ag e m e n t fle.

( 3 ) T h e  h e al th  c ar e  fac i l i ty’ s  go ve r n i n g  b o d y s h al l  b e  a c c o u n t‐
a b l e  fo r  al l  p o l i c i e s ,  r e s o u r c e s ,  a n d  r i s k m an ag e m e n t

p r o c e s s e s .
( 4 ) T h e  h e a l th  c ar e  fac i l i ty’ s  g o ve r n i n g b o d y s h al l  ap p o i n t a

c l i n i c a l  I T  n e two r k r i s k m an a ge r.
( 5 ) T h e  c l i n i c al  I T  n e two r k r i s k m an a ge r  s h al l  b e  r e s p o n s i b l e

fo r  al l  d u ti e s .
( 6 ) M an u fa c tu r e r s  fo r  e ac h  d e vi c e  p l a c e d  o n  th e  c l i n i c a l  I T

n e two r k s h a l l  p r o vi d e  al l  r e q u i r e d  d o c u m e n ta ti o n .
( 7 ) T h e  h e al th  c ar e  fac i l i ty’ s  go ve r n i n g  b o d y s h al l  b e  a c c o u n t‐

a b l e  fo r  d o c u m e n t c o n tr o l  an d  p r o c e d u r e s .

Δ 7 . 3 . 3 . 7 . 2 *    I t s h al l  b e  p e r m i tte d  fo r  th e  n u r s e  c al l  s ys te m  to
u ti l i z e  th e  i n te r o p e r ab l e  c l i n i c al  I T  n e two r k p r o vi d e d  th a t th e
n u r s e  c al l  s ys te m  i s  l i s te d  to  U L  1 0 6 9 ,  Hospital Signaling and

Nurse Call Equipment,  a n d  identifed  fo r  u s e  i n  a s h ar e d  n e two r k
e n vi r o n m e n t.

7 . 3 . 3 . 7 . 3 *    T h e  c l i n i c a l  I T  n e two r k s h a l l  p r o vi d e  at l e a s t two
i n d e p e n d e n t p a th wa ys  wh e r e  th e  o p e r a ti o n al  c a p a b i l i ty o f e a c h

p ath way to  e ac h  d e vi c e  s h al l  b e  verifed  th r o u gh  e n d -to -e n d
c o m m u n i c a ti o n .

7 . 3 . 3 . 7 . 3 . 1    Wh e r e  o n e  s i n g l e  a d d r e s s ab l e  d e vi c e  i s  s e r ve d
( e . g. ,  an  e n d - p o i n t te r m i n al  d e vi c e  wi th  a s i n g l e  c o n n e c ti o n  to
th e  c l i n i c al  I T  n e two r k,  wh i c h  i s  n o t p ar t o f th e  n e two r k i n fr a‐

s tr u c tu r e  tr an s p o r ti n g  c l i n i c al  i n fo r m ati o n  b e twe e n  e n d
p o i n ts ) ,  o n l y o n e  p ath wa y s h al l  b e  r e q u i r e d .

7 . 3 . 3 . 7 . 4    C o n d i ti o n s  th at affe c t th e  o p e r ati o n  o f th e  n o r m al
an d  r e d u n d an t c l i n i c a l  I T  n e two r k p a th ways  s h al l  b e  a n n u n c i ‐
ate d  as  a  tr o u b l e  s i gn a l  wh e n  m i n i m al  o p e r ati o n al  r e q u i r e ‐

m e n ts  c a n n o t b e  m e t.

7 . 3 . 3 . 7 . 5 *    Re q u i r e m e n ts  fo r  u ti l i z i n g  th e  i n d e p e n d e n t r e d u n ‐
d an t n e two r k p ath s  an d  m o n i to r i n g th e  o p e r a ti o n al  i n te gr i ty o f

th e  c l i n i c a l  I T  n e two r k s h a l l  b e  e s ta b l i s h e d  i n  th e  c l i n i c al  I T
n e two r k r i s k m a n ag e m e n t p l a n  m ai n ta i n e d  b y th e  h e al th  c a r e

fac i l i ty’ s  g o ve r n i n g  b o d y.

7 . 3 . 3 . 7 . 6    An  e ve n t m a n ag e m e n t p r o c e s s  fo r  th e  c l i n i c a l  I T
n e two r k s h al l  b e  d o c u m e n te d  b y th e  h e al th  c ar e  fa c i l i ty’ s

go ve r n i n g  b o d y an d  i n c l u d e  at l e as t th e  fo l l o wi n g :

( 1 ) S wi tc h o ve r  fr o m  o n e  p ath way to  th e  o th e r  wh e n  d e e m e d
n e c e s s ar y

( 2 ) Re c o r d  al l  n e g ati ve  e ve n ts  a n d  r e m e d i a ti o n  a c ti o n s
( 3 ) Re p o r t o f e ve n ts ,  a c ti o n s ,  an d  fndings  b y th e  c l i n i c al  I T

n e two r k r i s k m an a ge r
( 4 ) E val u ate  e ve n ts ,  r e as s e s s  r i s ks ,  a n d  p r o p o s e  ap p r o p r i a te

c h a n ge s  th r o u gh  c h an g e -r e l e a s e  m an a ge m e n t p r o c e s s e s
an d ,  tr ac k a l l  c o r r e c ti ve  an d  p r e ve n ti ve  ac ti o n s

7 . 3 . 3 . 8  P h ar m ac y.  ( Re s e r ve d )

7 . 3 . 3 . 9  M ate ri al  M an age m e n t I n fo r m ati o n  S ys te m s .  ( Re s e r ve d )

7 . 3 . 3 . 1 0  E l e c tro n i c  M e d i c al  Re c o rd s  an d  D i c tati o n  S ys te m s .
( Re s e r ve d )

7 . 3 . 3 . 1 1  M e d i c al  I m agi n g S ys te m s .  ( Re s e r ve d )

7 . 3 . 3 . 1 2  Arc h i vi n g S ys te m s .  ( Re s e r ve d )

7 . 3 . 4  S e c u ri ty S ys te m s .

7 . 3 . 4 . 1  I n te r n e t P ro to c o l  ( I P )  S e c u ri ty C am e ras  S ys te m s .
( Re s e r ve d )

7 . 3 . 4 . 2  D i gi tal  Vi d e o  Re c o rd i n g.  ( Re s e r ve d )

7 . 3 . 4 . 3  I n tr u s i o n  D e te c ti o n  S ys te m s .  ( Re s e r ve d )

7 . 3 . 4 . 4  S i te wi d e  M o n i to ri n g.  ( Re s e r ve d )

7 . 3 . 4 . 5  Ac c e s s  C o n tro l  S ys te m s .  ( Re s e r ve d )

7 . 3 . 4 . 6  I D  B ad gi n g S ys te m s  I n te grate d  wi th  P o i n t o f S al e s
S ys te m s .  ( Re s e r ve d )

7 . 3 . 4 . 7  T h re at P ro te c ti o n  S ys te m s .  ( Re s e r ve d )

7 . 3 . 4 . 8  P ark i n g Ac c e s s  S ys te m s .  ( Re s e r ve d )
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7 . 4  C ate go r y 2  S ys te m s .

7 . 4 . 1  I n fo r m ati o n  Te c h n o l o gy an d  C o m m u n i c ati o n s  S ys te m s
I n fras tr u c tu re .

7 . 4 . 1 . 1    Re q u i r e m e n ts  fo r  i n fo r m a ti o n  te c h n o l o gy an d
c o m m u n i c a ti o n s  s ys te m s  i n fr a s tr u c tu r e  s h a l l  b e  i n  a c c o r d a n c e
wi th  7 . 3 . 1 ,  e x c e p t as  specifed  i n  7 . 4 . 1 . 1 . 1 .

7 . 4 . 1 . 1 . 1    Re d u n d a n t p a th wa ys  an d  c ab l i n g  fo r  th e  b a c kb o n e
d i s tr i b u ti o n  s ys te m  s h al l  n o t b e  r e q u i r e d .

7 . 4 . 2  Vo i c e ,  D ata,  C o m m u n i c ati o n s ,  an d  C ab l e  Te l e vi s i o n
S ys te m s .

7 . 4 . 2 . 1  Vo i c e / Te l e c o m m u n i c ati o n s .  ( Re s e r ve d )

7 . 4 . 2 . 2  L o c al  Are a N e two rk s  ( L AN s ) .  ( Re s e r ve d )

7 . 4 . 2 . 3  Wi re l e s s  L o c al  Are a N e two rk ( L AN )  S ys te m s  an d  P u b l i c
Wi Fi  H o t S p o ts .  ( Re s e r ve d )

7 . 4 . 2 . 4  Wi re l e s s  Vo i c e  S ys te m s  an d  I n - B u i l d i n g C e l l u l ar
N e two rk s .  ( Re s e r ve d )

7 . 4 . 2 . 5  C ab l e  Te l e vi s i o n .  ( Re s e r ve d )

7 . 4 . 3  O th e r C o m m u n i c ati o n s  S ys te m s .

7 . 4 . 3 . 1  N urs e  C al l  S ys te m s .

7 . 4 . 3 . 1 . 1  G e n e ral .    T h e  n u r s e  c al l  s ys te m  s h a l l  b e  i n  a c c o r d ‐
an c e  wi th  th e  r e q u i r e m e n ts  i n  7 . 3 . 3 . 1 .

7 . 4 . 3 . 1 . 2    P r o vi s i o n s  fo r  m e d i c al  d e vi c e  al ar m s  an d  c o d e  c al l s
s h a l l  n o t b e  r e q u i r e d .  (See 7. 3. 3. 1 . 1 . 3. )

7 . 4 . 3 . 2  P ati e n t Trac ki n g.  ( Re s e r ve d )

7 . 4 . 3 . 3  E q ui p m e n t an d  As s e t Trac ki n g.  ( Re s e r ve d )

7 . 4 . 3 . 4  S taff an d  Vi s i to r Trac k i n g.  ( Re s e r ve d )

7 . 4 . 3 . 5  Wi re l e s s  P h o n e  an d  P agi n g I n te grati o n .    Wi r e l e s s
p h o n e  a n d  p a gi n g i n te gr a ti o n  s ys te m s  s h al l  b e  i n  a c c o r d a n c e
wi th  7 . 3 . 3 . 5 .

7 . 4 . 3 . 6  P ati e n t an d  E q u i p m e n t M o n i to ri n g S ys te m s .
( Re s e r ve d )

7 . 4 . 3 . 7  C l i n i c al  I n fo r m ati o n  S ys te m s .    C l i n i c al  i n fo r m a ti o n
s ys te m s  s h al l  b e  i n  a c c o r d an c e  wi th  7 . 3 . 3 . 7 .

7 . 4 . 3 . 8  E l e c tro n i c  M e d i c al  Re c o rd s  an d  D i c tati o n  S ys te m s .
( Re s e r ve d )

7 . 4 . 3 . 9  M e d i c al  I m agi n g S ys te m s .  ( Re s e r ve d )

7 . 4 . 3 . 1 0  Arc h i vi n g S ys te m s .  ( Re s e r ve d )

7 . 4 . 4  S e c u ri ty S ys te m s .

7 . 4 . 4 . 1  I n te r n e t P ro to c o l  ( I P )  S e c u ri ty C am e ras  S ys te m s .
( Re s e r ve d )

7 . 4 . 4 . 2  D i gi tal  Vi d e o  Re c o rd i n g.  ( Re s e r ve d )

7 . 4 . 4 . 3  I n tr u s i o n  D e te c ti o n  S ys te m s .  ( Re s e r ve d )

7 . 4 . 4 . 4  S i te wi d e  M o n i to ri n g.  ( Re s e r ve d )

7 . 4 . 4 . 5  Ac c e s s  C o n tro l  S ys te m s .  ( Re s e r ve d )

7 . 4 . 4 . 6  I D  B ad gi n g S ys te m s  I n te grate d  wi th  P o i n t o f S al e s
S ys te m s .  ( Re s e r ve d )

7 . 4 . 4 . 7  T h re at P ro te c ti o n  S ys te m s .  ( Re s e r ve d )

7 . 4 . 4 . 8  P ark i n g Ac c e s s  S ys te m s .  ( Re s e r ve d )

7 . 5  C ate go r y 3  S ys te m s .

7 . 5 . 1  I n fo r m ati o n  Te c h n o l o gy an d  C o m m u n i c ati o n s  S ys te m s
I n fras tr u c tu re .

7 . 5 . 1 . 1    Re q u i r e m e n ts  fo r  i n fo r m a ti o n  te c h n o l o gy an d
c o m m u n i c a ti o n s  s ys te m s  i n fr a s tr u c tu r e  s h a l l  b e  i n  a c c o r d a n c e

wi th  7 . 3 . 1 ,  wi th  e x c e p ti o n s  a s  n o te d  i n  7 . 5 . 1 . 1 . 1  th r o u gh
7 . 5 . 1 . 1 . 4 .

7 . 5 . 1 . 1 . 1    D u al  s e r vi c e  e n tr an c e  p ath ways  i n to  th e  E F  a r e  n o t
r e q u i r e d .

7 . 5 . 1 . 1 . 2    P o we r  c i r c u i ts  s e r vi n g  e q u i p m e n t i n  th e  E F,  th e  T E R,
an d  T Rs  s h al l  n o t b e  r e q u i r e d  to  b e  c o n n e c te d  to  th e  e s s e n ti al
e l e c tr i c al  s ys te m .

7 . 5 . 1 . 1 . 3    H VAC  s ys te m s  s e r vi n g  th e  E F,  th e  E R,  an d  T Rs  s h a l l
n o t b e  r e q u i r e d  to  b e  c o n n e c te d  to  th e  e s s e n ti al  e l e c tr i c al

s ys te m .

7 . 5 . 1 . 1 . 4    Re d u n d a n t p a th wa ys  an d  c ab l i n g  fo r  th e  b a c kb o n e
d i s tr i b u ti o n  s ys te m  s h al l  n o t b e  r e q u i r e d .

7 . 5 . 2  Vo i c e ,  D ata,  C o m m u n i c ati o n s ,  an d  C ab l e  Te l e vi s i o n
S ys te m s .

7 . 5 . 2 . 1  Vo i c e / Te l e c o m m u n i c ati o n s .  ( Re s e r ve d )

7 . 5 . 2 . 2  L o c al  Are a N e two rk s  ( L AN s ) .  ( Re s e r ve d )

7 . 5 . 2 . 3  C ab l e  Te l e vi s i o n .  ( Re s e r ve d )

7 . 5 . 3  O th e r C o m m u n i c ati o n s  S ys te m s .

7 . 5 . 3 . 1  N urs e  C al l  S ys te m s .  ( Re s e r ve d )

7 . 5 . 3 . 2  E l e c tro n i c  M e d i c al  Re c o rd s  an d  D i c tati o n  S ys te m s .
( Re s e r ve d )

7 . 5 . 3 . 3  M e d i c al  I m agi n g S ys te m s .  ( Re s e r ve d )

7 . 5 . 3 . 4  Arc h i vi n g S ys te m s .  ( Re s e r ve d )

7 . 5 . 4  S e c u ri ty S ys te m s .

7 . 5 . 4 . 1  I n te r n e t P ro to c o l  ( I P )  S e c u ri ty C am e ras  S ys te m s .
( Re s e r ve d )

7 . 5 . 4 . 2  D i gi tal  Vi d e o  Re c o rd i n g.  ( Re s e r ve d )

7 . 5 . 4 . 3  I n tr u s i o n  D e te c ti o n  S ys te m s .  ( Re s e r ve d )

7 . 5 . 4 . 4  Ac c e s s  C o n tro l  S ys te m s .  ( Re s e r ve d )
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C h ap te r  8       P l um b i n g

8 . 1  Ap p l i c ab i l i ty.

8 . 1 . 1    T h i s  c h ap te r  s h al l  a p p l y to  c o n s tr u c ti o n  o f n e w h e a l th
c a r e  fac i l i ti e s ,  e x c e p t as  n o te d  i n  8 . 1 . 2  an d  8 . 1 . 3 .

8 . 1 . 2    T h i s  c h ap te r  s h al l  al s o  ap p l y to  th e  al te r e d ,  r e n o va te d ,
o r  m o d e r n i z e d  p o rti o n s  o f e x i s ti n g s ys te m s  o r  i n d i vi d u al

c o m p o n e n ts .

8 . 1 . 3    An  e x i s ti n g s ys te m  th at i s  n o t i n  s tr i c t c o m p l i an c e  wi th
th e  p r o vi s i o n s  o f th i s  c o d e  s h al l  b e  p e r m i tte d  to  b e  c o n ti n u e d
i n  u s e ,  u n l e s s  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  h as  d e te r m i n e d

th at s u c h  u s e  c o n s ti tu te s  a  d i s ti n c t h a z a r d  to  l i fe .

8 . 2  S ys te m  C ate go r y C ri te ri a.    T h e  h e al th  c ar e  fa c i l i ty’ s
g o ve r n i n g b o d y th at h a s  th e  r e s p o n s i b i l i ty fo r  th e  b u i l d i n g

s ys te m  c o m p o n e n ts  as  identifed  i n  th i s  c h ap te r  s h a l l  d e s i g n ate ,
i n  a c c o r d a n c e  wi th  th e  fu n c ti o n  o f e a c h  s p ac e ,  b u i l d i n g  s ys te m

c a te g o r i e s  i n  ac c o r d an c e  wi th  S e c ti o n s  4 . 1  an d  4 . 2 .

8 . 2 . 1 *    T h e  c ate g o r y o f r i s k a p p l i e d  to  e a c h  p l u m b i n g s ys te m
s e r vi n g a s p ac e  s h a l l  b e  i n d e p e n d e n t o f th e  c ate go r y o f r i s k

ap p l i e d  to  o th e r  s ys te m s  s e r vi n g th at s a m e  s p a c e .

8 . 3  G e n e ral  Re q u i re m e n ts .

8 . 3 . 1  P o tab l e  Wate r.    P o ta b l e  wa te r  s ys te m s  s h al l  c o m p l y wi th
ap p l i c a b l e  p l u m b i n g c o d e s  an d  th e  a p p l i c a b l e  vo l u m e  o f F GI
gu i d e l i n e s .

8 . 3 . 2  N o n p o tab l e  Wate r.    N o n p o ta b l e  wate r  s ys te m s  s h a l l
c o m p l y wi th  a p p l i c ab l e  p l u m b i n g  c o d e s  an d  th e  a p p l i c ab l e

vo l u m e  o f F GI  g u i d e l i n e s .

8 . 3 . 3  Wate r H e ati n g.    M ax i m u m  h o t wa te r  te m p e r atu r e s  s h a l l
c o m p l y wi th  a p p l i c ab l e  p l u m b i n g  c o d e s  an d  th e  ap p l i c ab l e

vo l u m e  o f F GI  gu i d e l i n e s .

8 . 3 . 4  Wate r C o n d i ti o n i n g.    Wate r  s h al l  b e  tr e a te d  o r  h e a te d  to
c o n tr o l  p a th o g e n s  i n  th e  wate r.

8 . 3 . 5  N o n m e d i c al  C o m p re s s e d  Ai r.

8 . 3 . 5 . 1    N o n m e d i c al  a i r  c o m p r e s s o r s  s h a l l  b e  l i s te d  o r
ap p r o ve d .

8 . 3 . 5 . 2    N o n m e d i c al  c o m p r e s s e d  ai r  s h a l l  n o t b e  u s e d  fo r
p o we r i n g  m e d i c a l  i n s tr u m e n ts  o r  fo r  h u m an  r e s p i r ati o n .

8 . 3 . 5 . 3    N o n m e d i c al  c o m p r e s s e d  ai r  s h al l  m e e t th e  q u al i ty an d
p r e s s u r e  r e q u i r e m e n ts  o f th e  e q u i p m e n t c o n n e c te d  to  th e
s ys te m .

8 . 3 . 6  S p e c i al  U s e  Wate r S ys te m s .    Wh e n  s p e c i a l  u s e  wate r
s ys te m s  a r e  r e q u i r e d ,  th e  ap p l i c ab l e  vo l u m e  o f F GI  g u i d e l i n e s

o r  th e  a p p l i c a b l e  AN S I -r e vi e we d  s tan d a r d  s h al l  b e  fo l l o we d .

8 . 3 . 7  G re as e  I n te rc e p to rs .

8 . 3 . 7 . 1    S i z i n g  fo r  g r e as e  i n te r c e p to r s  s h al l  b e  p e r m i tte d  i n
a c c o r d an c e  wi th  l o c al  p l u m b i n g  c o d e s  o r  an  e n gi n e e r e d  c a l c u ‐

l ati o n  fac to r i n g m e al s  s e r ve d  p e r  d ay.

8 . 3 . 8  Fi x tu re s .    P l u m b i n g fxtures  s h al l  b e  i n  a c c o r d an c e  wi th
th e  ap p l i c ab l e  vo l u m e  o f F G I  g u i d e l i n e s .

8 . 3 . 9  B l ac k Was te  Wate r.    B l a c k was te  wa te r  s h al l  b e
d i s c h ar g e d  to  a  s a n i tar y s e we r  o r  p r i vate  o n -s i te  was te  tr e a tm e n t
s ys te m  as  p e r m i tte d  b y a p p l i c ab l e  p l u m b i n g c o d e s .

8 . 3 . 1 0  G ray Was te  Wate r.

8 . 3 . 1 0 . 1    Gr ay was te  wate r  s h a l l  b e  p e r m i tte d  to  b e  s to r e d  o n -
s i te  an d  u s e d  fo r  n o n p o tab l e  wa te r  s ys te m s  as  p e r m i tte d  b y

a p p l i c a b l e  p l u m b i n g c o d e s .

8 . 3 . 1 0 . 2    Gr ay wa s te  wate r  s h al l  n o t b e  u s e d  fo r  an y s ys te m  th at
a e r o s o l i z e s  th e  wa te r  i n  a b r e ath i n g  z o n e  o r  h as  d i r e c t c o n tac t

wi th  h u m an s .

8 . 3 . 1 0 . 3    E x c e s s  g r ay was te  wa te r  s h al l  b e  d i s c h ar g e d  to  a  s a n i ‐
ta r y s e we r  o r  p r i va te  o n -s i te  was te  tr e atm e n t s ys te m  a s  p e r m i t‐
te d  b y ap p l i c a b l e  p l u m b i n g  c o d e s .

8 . 3 . 1 1  C l e ar Was te  Wate r.

8 . 3 . 1 1 . 1    C l e ar  was te  wate r  s h a l l  b e  p e r m i tte d  to  b e  s to r e d  o n -
s i te  an d  u s e d  fo r  n o n p o tab l e  wa te r  s ys te m s  as  p e r m i tte d  b y

a p p l i c a b l e  p l u m b i n g c o d e s .

8 . 3 . 1 1 . 2    C l e ar  was te  wate r  th at h as  b e e n  tr e ate d  to  p o tab l e
wate r  s tan d a r d s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  as  n o n p o tab l e

wate r.

8 . 3 . 1 1 . 3    C l e a r  wa s te  wate r  th at h a s  n o t b e e n  tr e a te d  to  p o tab l e
wate r  s tan d a r d s  s h al l  n o t b e  u s e d  fo r  an y s ys te m  th at a e r o s o l ‐
i z e s  th e  wate r  i n  a b r e ath i n g  z o n e  o r  h as  d i r e c t c o n ta c t wi th

h u m an s .

8 . 3 . 1 1 . 4    E x c e s s  c l e a r  was te  wa te r  s h al l  b e  d i s c h ar g e d  to  a
s to r m  s e we r,  h e l d  i n  d e te n ti o n  p o n d s ,  o r  r e c h ar g e d  i n to  th e

wate r  ta b l e  as  p e r m i tte d  b y ap p l i c ab l e  p l u m b i n g  c o d e s .

8 . 3 . 1 2  D rai n age  S ys te m s .    D r ai n ag e  s ys te m s  s h al l  c o m p l y wi th
ap p l i c a b l e  p l u m b i n g c o d e s  an d  th e  a p p l i c a b l e  vo l u m e  o f F GI
gu i d e l i n e s .

8 . 4  C ate go r y 1 .  ( Re s e r ve d )

8 . 5  C ate go r y 2 .  ( Re s e r ve d )

8 . 6  C ate go r y 3 .  ( Re s e r ve d )
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C h ap te r 9    H e ati n g,  Ve n ti l ati o n ,  an d  Ai r C o n d i ti o n i n g ( H VAC )

9 . 1  Ap p l i c ab i l i ty.

9 . 1 . 1    T h i s  c h ap te r  s h al l  ap p l y to  c o n s tr u c ti o n  o f n e w h e al th
c a r e  fa c i l i ti e s ,  e x c e p t a s  n o te d  i n  9 . 1 . 2  a n d  9 . 1 . 3 .

9 . 1 . 2    T h i s  c h ap te r  s h al l  al s o  ap p l y to  th e  a l te r e d ,  r e n o va te d ,
o r  m o d e r n i z e d  p o r ti o n s  o f e x i s ti n g s ys te m s  o r  i n d i vi d u al
c o m p o n e n ts .

9 . 1 . 3    An  e x i s ti n g  s ys te m  th a t i s  n o t i n  s tr i c t c o m p l i an c e  wi th
th e  p r o vi s i o n s  o f th i s  c o d e  s h al l  b e  p e r m i tte d  to  b e  c o n ti n u e d

i n  u s e ,  u n l e s s  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  h as  d e te r m i n e d
th a t s u c h  u s e  c o n s ti tu te s  a  d i s ti n c t h a z a r d  to  l i fe .

9 . 2  S ys te m  C ate go r y C ri te ri a.    T h e  h e al th  c a r e  fa c i l i ty’ s
go ve r n i n g  b o d y th at h a s  th e  r e s p o n s i b i l i ty fo r  th e  b u i l d i n g
s ys te m  c o m p o n e n ts  as  identifed  i n  th i s  c h ap te r  s h a l l  d e s i g n ate ,

i n  a c c o r d a n c e  wi th  th e  fu n c ti o n  o f e ac h  s p ac e ,  b u i l d i n g  s ys te m
c a te g o r i e s  i n  ac c o r d a n c e  wi th  S e c ti o n s  4 . 1  an d  4 . 2 .

9 . 2 . 1 *    T h e  c a te g o r y o f r i s k a p p l i e d  to  e a c h  H VAC  s ys te m  s e r v‐
i n g  a s p ac e  s h al l  b e  i n d e p e n d e n t o f th e  c ate go r y o f r i s k a p p l i e d
to  o th e r  s ys te m s  s e r vi n g  th a t s am e  s p a c e .

9 . 3  G e n e ral .

9 . 3 . 1  H e ati n g,  C o o l i n g,  Ve n ti l ati n g,  an d  P ro c e s s  S ys te m s .

9 . 3 . 1 . 1    H e ati n g ,  c o o l i n g ,  ve n ti l ati n g ,  a n d  p r o c e s s  s ys te m s  s e r v‐
i n g  s p a c e s  o r  p r o vi d i n g h e al th  c ar e  fu n c ti o n s  c o ve r e d  b y th i s

c o d e  o r  l i s te d  wi th i n  AS H RAE  1 7 0 ,  Ventilation of Health Care
Facilities,  s h al l  b e  p r o vi d e d  i n  ac c o r d an c e  wi th  AS H RAE  1 7 0 .

9 . 3 . 1 . 2    L ab o r ato r i e s  s h a l l  c o m p l y wi th  N F PA  4 5 .

9 . 3 . 1 . 3 *  An e s th e ti z i n g L o c ati o n s .    An e s th e ti z i n g  l o c a ti o n s
s h a l l  n o t b e  r e q u i r e d  to  h a ve  a s m o ke  p u r ge  s ys te m .

9 . 3 . 2  E n e rgy C o n s e r vati o n .    H e ati n g ,  c o o l i n g ,  a n d  ve n ti l a ti n g
s ys te m s  s e r vi n g s p ac e s  o r  p r o vi d i n g h e al th  c a r e  fu n c ti o n s
c o ve r e d  b y th i s  c o d e  s h al l  c o m p l y wi th  AS H RAE  9 0 . 1 ,  Energy

Standard for Buildings Except Low-Rise Residential Buildings,  o r
an o th e r  l o c a l l y ad o p te d  e n e r gy c o d e .

9 . 3 . 3  C o m m i s s i o n i n g.

9 . 3 . 3 . 1    H e ati n g ,  c o o l i n g ,  ve n ti l ati n g ,  a n d  p r o c e s s  s ys te m s  s e r v‐
i n g  s p a c e s  o r  p r o vi d i n g h e al th  c ar e  fu n c ti o n s  c o ve r e d  b y th i s
c o d e  s h a l l  b e  c o m m i s s i o n e d  i n  ac c o r d an c e  wi th  AS H RAE  9 0 . 1 ,

Energy Standard for Buildings Except Low-Rise Residential Buildings.

9 . 3 . 3 . 2 *    C o m m i s s i o n i n g  s h al l  fo l l o w an y p u b l i c l y r e vi e we d
d o c u m e n t ac c e p tab l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

9 . 3 . 4  P i p i n g.    H e ati n g ,  c o o l i n g ,  ve n ti l ati n g ,  an d  p r o c e s s
s ys te m s  s e r vi n g s p ac e s  o r  p r o vi d i n g h e al th  c a r e  fu n c ti o n s

c o ve r e d  b y th i s  c o d e  s h a l l  u ti l i z e  p i p i n g  s ys te m s  c o m p l yi n g  wi th
ap p l i c a b l e  m e c h a n i c al  c o d e s .

9 . 3 . 5  D u c two rk .    H e ati n g ,  c o o l i n g ,  ve n ti l ati n g ,  an d  p r o c e s s
s ys te m s  s e r vi n g s p ac e s  o r  p r o vi d i n g h e al th  c a r e  fu n c ti o n s

c o ve r e d  b y th i s  c o d e  s h a l l  u ti l i z e  d u c two r k s ys te m s  c o m p l yi n g
wi th  N F PA  9 0 A o r  ap p l i c a b l e  m e c h a n i c al  c o d e s .

9 . 3 . 6  M e d i c al  G as  S to rage  o r Transflling.

9 . 3 . 6 . 1    Al l  ga s e s ,  o th e r  th an  m e d i c al  g as e s ,  s h al l  b e  p r o vi d e d
wi th  ve n ti l ati o n  p e r  N F PA  5 5 .

9 . 3 . 6 . 2    O u td o o r  s to r ag e / i n s tal l a ti o n s  fo r  m e d i c a l  g as e s  an d
c r yo g e n i c  fuids  s h al l  b e  p r o vi d e d  wi th  ve n ti l ati o n  p e r
N F PA  5 5 .

9 . 3 . 6 . 3 *    M e d i c al  g as e s  a n d  c r yo ge n i c  fuids  th at a r e  i n  u s e  p e r
C h ap te r   1 1  s h al l  n o t r e q u i r e  s p e c i al  ve n ti l ati o n .

9 . 3 . 6 . 4    Transflling  ar e a s h al l  b e  p r o vi d e d  wi th  ve n ti l a ti o n  i n
ac c o r d an c e  wi th  N F PA  5 5 .

9 . 3 . 6 . 5    I n d o o r  s to r ag e  o r  m a n i fo l d  ar e as  an d  s to r ag e  o r  m an i ‐
fo l d  b u i l d i n g s  fo r  m e d i c al  g as e s  an d  c r yo g e n i c  fuids  s h al l  b e

p r o vi d e d  wi th  n atu r al  ve n ti l a ti o n  o r  m e c h an i c a l  e x h au s t ve n ti ‐
l ati o n  i n  a c c o r d a n c e  wi th  9 . 3 . 6 . 5 . 1  th r o u g h  9 . 3 . 6 . 8 .

9 . 3 . 6 . 5 . 1 *    F o r  th e  p u r p o s e s  o f th i s  s e c ti o n  th e  vo l u m e  o f fuid
( ga s  an d  l i q u i d )  to  b e  u s e d  i n  d e te r m i n i n g th e  ve n ti l a ti o n
r e q u i r e m e n ts  s h a l l  b e  th e  vo l u m e  o f th e  s to r e d  fuid  wh e n

e x p a n d e d  to  s tan d ar d  te m p e r a tu r e  a n d  p r e s s u r e  ( S T P )  o f
e i th e r  th e  l ar g e s t s i n gl e  ve s s e l  i n  th e  e n c l o s e d  s p ac e  o r  o f th e
e n ti r e  vo l u m e  o f th e  c o n n e c te d  ve s s e l s  th a t a r e  o n  a c o m m o n

m a n i fo l d  i n  th e  e n c l o s e d  s p ac e ,  wh i c h e ve r  i s  l ar g e r.

9 . 3 . 6 . 5 . 2  N atu ral  Ve n ti l ati o n .

Δ 9 . 3 . 6 . 5 . 2 . 1 *    N atu r al  ve n ti l ati o n  s h a l l  c o n s i s t o f two  n o n c l o s a‐
b l e  l o u ve r e d  o p e n i n g s ,  e a c h  h avi n g  an  a gg r e ga te  fr e e  o p e n i n g

ar e a o f a t l e a s t 1 5 5  c m 2  ( 2 4  i n . 2 )  fo r  e ac h  2 8 . 3  m 3  ( 1 0 0 0  ft3 )  o f
th e  g as  d e s i gn e d  to  b e  s to r e d  i n  th e  s p ac e  a n d  i n  n o  c a s e  l e s s
th a n  4 6 5   c m 2  ( 7 2   i n . 2 ) .

9 . 3 . 6 . 5 . 2 . 2    O n e  o p e n i n g s h a l l  b e  l o c ate d  wi th i n  3 0  c m  ( 1  ft)
o f th e  foor,  a n d  o n e  s h a l l  b e  l o c a te d  wi th i n  3 0  c m  ( 1  ft)  o f th e

c e i l i n g .

9 . 3 . 6 . 5 . 2 . 3    T h e  o p e n i n g s  s h al l  b e  l o c a te d  to  e n s u r e  c r o s s
ve n ti l a ti o n .

9 . 3 . 6 . 5 . 2 . 4    N atu r a l  ve n ti l ati o n  o p e n i n gs  s h al l  b e  d i r e c tl y to  th e
o u ts i d e  atm o s p h e r e  wi th o u t d u c two r k.

9 . 3 . 6 . 5 . 2 . 5    M e c h a n i c al  ve n ti l a ti o n  s h al l  b e  p r o vi d e d  i f n a tu r al
ve n ti l a ti o n  r e q u i r e m e n ts  c an n o t b e  m e t.

9 . 3 . 6 . 5 . 3  M e c h an i c al  Ve n ti l ati o n .

9 . 3 . 6 . 5 . 3 . 1    M e c h a n i c al  e x h au s t to  m a i n tai n  a n e g ati ve  p r e s ‐
s u r e  i n  th e  s p a c e  s h a l l  b e  p r o vi d e d  c o n ti n u o u s l y,  u n l e s s  an

al te r n ati ve  d e s i gn  i s  ap p r o ve d  b y th e  a u th o r i ty h a vi n g j u r i s d i c ‐
ti o n .

9 . 3 . 6 . 5 . 3 . 2    M e c h a n i c al  e x h a u s t s h a l l  b e  at a r ate  o f 1  L / s e c  o f
airfow fo r  e ac h  3 0 0  L  ( 1  c fm  p e r  5  ft3  o f fuid)  d e s i g n e d  to  b e

s to r e d  i n  th e  s p ac e  a n d  n o t l e s s  th an  2 4  L / s e c  ( 5 0  c fm )  n o r
m o r e  th an  2 3 5   L / s e c  ( 5 0 0   c fm ) .

9 . 3 . 6 . 5 . 3 . 3    M e c h a n i c al  e x h a u s t i n l e ts  s h al l  b e  u n o b s tr u c te d
an d  s h al l  d r a w ai r  fr o m  wi th i n  3 0 0  m m  ( 1  ft)  o f th e  foor  an d
ad j a c e n t to  th e  c yl i n d e r  o r  c o n tai n e r s .

9 . 3 . 6 . 5 . 3 . 4    M e c h a n i c al  e x h a u s t ai r  fa n s  s h al l  b e  s u p p l i e d  wi th
e l e c tr i c al  p o we r  fr o m  th e  e s s e n ti a l  e l e c tr i c a l  s ys te m .  Wh e r e  a n

e s s e n ti al  e l e c tr i c al  s ys te m  i s  n o t p r o vi d e d ,  a r i s k a s s e s s m e n t
s h a l l  b e  c o n d u c te d  to  d e te r m i n e  i f c o n ti n u o u s  ve n ti l a ti o n  s h a l l
b e  p r o vi d e d  b y a l te r n ate  m e a n s .

9 . 3 . 6 . 5 . 3 . 5    D e d i c ate d  e x h au s t s ys te m s  s h a l l  n o t b e  r e q u i r e d ,
p r o vi d e d  th at th e  s ys te m  d o e s  n o t c o n n e c t to  s p a c e s  th at

c o n tai n  c o m b u s ti b l e  o r  fammable  m ate r i a l s .
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9 . 3 . 6 . 5 . 3 . 6    T h e  e x h au s t d u c t m ate r i a l  s h a l l  b e  n o n c o m b u s ti ‐
b l e .

Δ 9 . 3 . 6 . 5 . 3 . 7    A m e an s  o f m a ke -u p  a i r  s h al l  b e  p r o vi d e d  a c c o r d ‐
i n g to  o n e  o f th e  fo l l o wi n g :

( 1 ) Ai r  s h a l l  b e  p e r m i tte d  to  b e  tr a n s fe r r e d  th r o u g h  n o n c o m ‐
b u s ti b l e  d u c two r k fr o m  s p ac e s ,  i n s i d e  o r  o u ts i d e  th e
b u i l d i n g ,  th a t d o  n o t c o n ta i n  c o m b u s ti b l e  o r  fammable

m a te r i al s .
( 2 ) Ai r  s h al l  b e  p e r m i tte d  to  b e  tr a n s fe r r e d  fr o m  a  c o r r i d o r

u n d e r  th e  d o o r  u p  to  th e  gr e a te r  o f 2 4  L / s e c  ( 5 0  c fm )  o r
1 5  p e r c e n t o f th e  r o o m  e x h a u s t i n  ac c o r d an c e  wi th
N F PA  9 0 A.

( 3 ) S u p p l y ai r  s h al l  b e  p e r m i tte d  fr o m  an y b u i l d i n g  ve n ti l a‐
ti o n  s ys te m  th at d o e s  n o t c o n ta i n  fammable  o r  c o m b u s ti ‐
b l e  vap o r s .

9 . 3 . 6 . 6    D i s c h a r ge  fr o m  th e  n atu r a l  a n d  m e c h an i c a l  ve n ti l a ti o n
s ys te m s  s h a l l  b e  s i te d  b y a m i n i m u m  s e p ar ati o n  d i s ta n c e  i n

ac c o r d an c e  wi th  N F PA  5 5 .

9 . 3 . 6 . 7    A s to r ag e  r o o m  s h a l l  m a i n tai n  a te m p e r atu r e  n o t
gr e a te r  th an  5 2 ° C  ( 1 2 5 ° F ) .

9 . 3 . 6 . 8    A tr an s fe r  o r  m an i fo l d  r o o m  s h al l  m a i n tai n  a  te m p e r a‐
tu r e  n o t g r e ate r  th an  5 2 ° C  ( 1 2 5 ° F )  a n d  n o t l e s s  th a n  − 7 ° C
( 2 0 ° F ) .

9 . 3 . 7  Was te  G as .

Δ 9 . 3 . 7 . 1 *    Re m o val  o f e x c e s s  an e s th e ti c  g as e s  fr o m  th e  an e s th e ‐
s i a c i r c u i t s h al l  b e  ac c o m p l i s h e d  b y an  ac ti ve  s ys te m ,  o r  b y a

s e m i - ac ti ve  o r  p a s s i ve  s c ave n gi n g ve n ti l ati o n  s ys te m .

9 . 3 . 7 . 1 . 1  S e m i - Ac ti ve  S ys te m s .    A d e d i c ate d  e x h au s t s ys te m
wi th  a n  e x h au s t fan  s h al l  b e  p r o vi d e d  to  i n te r c o n n e c t a l l  o f th e

an e s th e s i a ga s  c i r c u i ts  to  p r o vi d e  suffcient airfow an d  n e g ati ve
p r e s s u r e  i n  th e  g as  d i s p o s al  tu b i n g s o  th at c r o s s  c o n tam i n a ti o n

d o e s  n o t o c c u r  i n  th e  o th e r  c i r c u i ts  c o n n e c te d  to  th e  s ys te m .

9 . 3 . 7 . 1 . 2  P as s i ve  S ys te m s .

9 . 3 . 7 . 1 . 2 . 1    A d e d i c ate d  e x h au s t s ys te m  wi th  a n  e x h a u s t fan
s h a l l  b e  p r o vi d e d  to  e x h au s t s n o r ke l s  a t al l  o f th e  an e s th e s i a ga s

c i r c u i ts  to  p r o vi d e  suffcient airfow to  c a p tu r e  th e  g as e s ,
vap o r s ,  an d  p ar ti c l e s  e x p e l l e d  fr o m  th e  ga s  d i s p o s al  tu b i n g.

9 . 3 . 7 . 1 . 2 . 2    T h e  s n o r ke l  s h al l  i n c l u d e  a m i n i m u m  2 5 . 4  m m
( 1   i n . )  d i am e te r  tu b i n g c o n n e c te d  to  th e  e x h au s t s ys te m .

9 . 3 . 7 . 2    Al l  th e  e x h a u s te d  ai r  s h al l  b e  ve n te d  to  th e  e x te r n al
a tm o s p h e r e .

9 . 3 . 7 . 3    T h e  e x c e s s  an e s th e ti c  g as e s  s h al l  b e  d e p o s i te d  i n to  th e
e x h au s t s tr e am  e i th e r  at th e  e x h au s t gr i l l e  o r  fu r th e r  d o wn ‐

s tr e am  i n  th e  e x h a u s t d u c t.

9 . 3 . 8 *  M e d i c al  P l u m e  ( S urgi c al  S m o ke )  E vac u ati o n  an d  Fi l tra‐
ti o n .

9 . 3 . 8 . 1 *    Al l  m e d i c al  p l u m e s  ( i . e . ,  s u r g i c a l  s m o ke )  ge n e r a te d
b y th e  u s e  o f e n e r g y d e vi c e s  ( e . g . ,  e l e c tr o s u r gi c a l  u n i ts ,  l a s e r s )
d u r i n g m e d i c al  a n d  s u r g i c a l  p r o c e d u r e s  s h a l l  b e  c ap tu r e d  a s

c l o s e  as  p o s s i b l e  to  th e  p o i n t o f g e n e r ati o n  ( i . e . ,  p o i n t wh e r e
th e  e n e r g y d e vi c e  c o n ta c ts  th e  ti s s u e )  b y o n e  o r  a  c o m b i n a ti o n
o f th e  fo l l o wi n g m e th o d s :

( 1 ) * D e d i c a te d  l o c al  e x h au s t ve n ti l ati o n  s ys te m  th at d i s c h ar g e s
i n  ac c o r d an c e  wi th  9 . 3 . 8 . 2

( 2 ) C o n n e c ti o n  to  r e tu r n  o r  e x h a u s t d u c t afte r  ai r  c l e a n i n g
th r o u g h  U L PA an d  g as  p h as e  fltration  ( e . g. ,  a c ti va te d
c a r b o n )

( 3 ) P o i n t o f u s e  s u r g i c al  s m o ke  e vac u a to r  wi th  U L PA an d  ga s
p h as e  fltration  ( e . g. ,  a c ti vate d  c ar b o n )  fo r  ai r  c l e an i n g
a n d  r e tu r n  to  th e  s p ac e

( 4 ) M e d i c a l -s u r gi c a l  vac u u m  s ys te m  wi th  a n  i n -l i n e  flter  wi th
U L PA a n d  g as  p h a s e  fltration  ( e . g. ,  ac ti vate d  c ar b o n )  fo r
s m a l l  a m o u n ts  o f p l u m e  i n  ac c o r d a n c e  wi th  5 . 1 . 3 . 7 . 4

9 . 3 . 8 . 2    T h e  e x h au s t d i s c h ar g e  fo r  a  d e d i c a te d  e x h a u s t s ys te m
i n  ac c o r d an c e  wi th  9 . 3 . 8 . 1 ( 1 )  s h a l l  b e  l o c ate d  a s  fo l l o ws :

( 1 ) O u td o o r s
( 2 ) At l e as t 7 . 5  m  ( 2 5  ft)  fr o m  an y d o o r s ,  wi n d o ws ,  ai r

i n ta ke s ,  o r  o th e r  o p e n i n g s  i n  b u i l d i n gs  o r  p l ac e s  o f p u b l i c
a s s e m b l y

( 3 ) At an  e l e vati o n  d i ffe r e n t fr o m  a i r  i n take s
( 4 ) Wh e r e  p r e va i l i n g wi n d s ,  a d j ac e n t b u i l d i n g s ,  to p o g r ap h y,

o r  o th e r  infuences  wi l l  n o t d i ve r t th e  e x h a u s t i n to  o c c u ‐
p i e d  ar e as  o r  p r e ve n t d i s p e r s i o n  o f th e  e x h au s t

N 9 . 3 . 8 . 3 *    P l u m e  e va c u ati o n  e x h au s ts  s h al l  b e  p e r m i tte d  to  b e
s h a r e d  wi th  wa s te  ga s  a s  d e s c r i b e d  i n  9 . 3 . 7 .

9 . 3 . 9  E m e rge n c y P o we r S ys te m  Ro o m .    H e ati n g ,  c o o l i n g ,  an d
ve n ti l a ti n g o f th e  e m e r ge n c y p o we r  s ys te m  s h al l  b e  i n  a c c o r d ‐

a n c e  wi th  6 . 7 . 1 . 3 . 4 .

9 . 3 . 1 0  Ve n ti l ati o n  D uri n g C o n s tr u c ti o n .    Ve n ti l ati o n  d u r i n g
c o n s tr u c ti o n  s h al l  c o m p l y wi th  th e  ap p l i c ab l e  vo l u m e  o f F G I

gu i d e l i n e s .

9 . 4  C ate go r y 1 .  ( Re s e r ve d )

9 . 5  C ate go r y 2 .  ( Re s e r ve d )

9 . 6  C ate go r y 3 .  ( Re s e r ve d )
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C h ap te r  1 0       E l e c tri c al  E q u i p m e n t

1 0 . 1 *  Ap p l i c ab i l i ty.

1 0 . 1 . 1    T h i s  c h a p te r  s h al l  ap p l y to  th e  p e r fo r m a n c e ,  m ai n te ‐
n an c e ,  an d  te s ti n g o f e l e c tr i c al  e q u i p m e n t i n  n e w an d  e x i s ti n g
h e al th  c ar e  fa c i l i ti e s .

1 0 . 1 . 2    E x p e r i m e n ta l  o r  r e s e ar c h  ap p a r atu s  b u i l t to  o r d e r  o r
u n d e r  d e ve l o p m e n t s h a l l  b e  u s e d  u n d e r  qualifed  s u p e r vi s i o n

a n d  s h a l l  h ave  a  d e g r e e  o f s afe ty th a t i s  e q u i va l e n t to  th a t
d e s c r i b e d  h e r e i n  o r  th at h as  b e e n  d e e m e d  ac c e p tab l e  b y th e
fa c i l i ty.

1 0 . 1 . 3 *  Re s e r ve d .

1 0 . 2  P e r fo r m an c e  C ri te ri a fo r P ati e n t C are –Re l ate d  E l e c tri c al
Ap p l i an c e s  an d  E q u i p m e n t.

1 0 . 2 . 1  P e r m an e n tl y C o n n e c te d  — Fi x e d  E q u i p m e n t.    P a ti e n t-
c o n n e c te d  e l e c tr i c  ap p l i an c e s  s h a l l  b e  g r o u n d e d  to  th e  e q u i p ‐

m e n t gr o u n d i n g  b u s  i n  th e  d i s tr i b u ti o n  p an e l  b y an  i n s u l a te d
gr o u n d i n g  c o n d u c to r  r u n  wi th  th e  p o we r  c o n d u c to r s .

1 0 . 2 . 2  C o rd -  and  P l ug- C o n n e c te d  — P o r tab l e  E q u i p m e n t.

1 0 . 2 . 2 . 1  G ro u n d i n g o f Ap p l i an c e s .

1 0 . 2 . 2 . 1 . 1    Al l  c o r d - c o n n e c te d  e l e c tr i c al l y p o we r e d  ap p l i an c e s
th a t ar e  n o t d o u b l e  i n s u l a te d  a n d  ar e  u s e d  i n  th e  p ati e n t c a r e

vi c i n i ty s h a l l  b e  p r o vi d e d  wi th  a th r e e -wi r e  p o we r  c o r d  an d  a
th r e e -p i n  g r o u n d i n g-typ e  p l u g .

1 0 . 2 . 2 . 1 . 2    D o u b l e -i n s u l a te d  ap p l i an c e s  s h a l l  b e  p e r m i tte d  to
h ave  two  c o n d u c to r  c o r d s  an d  s h a l l  b e  r ate d  as  C l as s   I I  d e vi c e s .

1 0 . 2 . 2 . 2  Attac h m e n t P l u gs .    Attac h m e n t p l u gs  l i s te d  fo r  th e
p u r p o s e  s h al l  b e  u s e d  o n  al l  c o r d -c o n n e c te d  ap p l i an c e s .

1 0 . 2 . 2 . 3  C o n s tr u c ti o n  an d  U s e .    T h e  attac h m e n t p l u g  s h al l  b e
a two - p o l e ,  th r e e - wi r e  g r o u n d i n g typ e .

1 0 . 2 . 2 . 3 . 1    Ap p l i an c e s  s u p p l i e d  b y o th e r  th an  1 2 0 -V s i n g l e -
p h as e  s ys te m s  s h al l  u s e  th e  g r o u n d i n g- typ e  p l u g  ( c a p )  a p p r o ‐
p r i a te  fo r  th e  p a r ti c u l a r  p o we r  s ys te m .

1 0 . 2 . 2 . 3 . 2    T h e  g r o u n d i n g p r o n g  o f th e  p l u g s h al l  b e  th e  frst
to  b e  c o n n e c te d  to ,  a n d  th e  l as t to  b e  d i s c o n n e c te d  fr o m ,  th e

r e c e p ta c l e .

1 0 . 2 . 2 . 3 . 3    I f s c r e w te r m i n al s  ar e  u s e d ,  th e  s tr a n d e d  c o n d u c to r
s h a l l  b e  twi s te d  to  p r e ve n t s tr a y s tr a n d s ,  b u t th e  b u n d l e  s h a l l

n o t b e  ti n n e d  afte r  twi s ti n g .

1 0 . 2 . 2 . 3 . 4    I f th e  c o n d u c to r  i s  n o t twi s te d ,  i t s h al l  b e  a ttac h e d
b y an  ap p r o ve d  te r m i n al  l u g .

1 0 . 2 . 2 . 3 . 5    T h e  p o we r  c o r d  c o n d u c to r s  s h al l  b e  ar r an g e d  s o
th a t th e  c o n d u c to r s  ar e  n o t u n d e r  te n s i o n  i n  th e  p l u g.

1 0 . 2 . 2 . 3 . 6    T h e  g r o u n d i n g c o n d u c to r  s h a l l  b e  th e  l as t o n e  to
d i s c o n n e c t wh e n  a  fa i l u r e  o f th e  p l u g ’ s  s tr ai n  r e l i e f al l o ws  th e
e n e r gi z e d  c o n d u c to r s  to  b e  d i s r u p te d .

1 0 . 2 . 2 . 3 . 7  S trai n  Re l i e f.    S tr a i n  r e l i e f s h al l  b e  p r o vi d e d .

1 0 . 2 . 2 . 3 . 7 . 1    T h e  s tr ai n  r e l i e f s h al l  n o t c a u s e  th i n n i n g  o f th e
c o n d u c to r  i n s u l ati o n .

1 0 . 2 . 2 . 3 . 7 . 2    T h e  s tr a i n  r e l i e f o f r e p l ac e a b l e  p l u gs  s h a l l  b e
c a p a b l e  o f b e i n g  d i s as s e m b l e d .

1 0 . 2 . 2 . 3 . 7 . 3    P l u g s  s h a l l  b e  p e r m i tte d  to  b e  i n te g r al l y m o l d e d
o n to  th e  c o r d  j ac ke t i f th e  d e s i gn  i s  l i s te d  fo r  th e  p u r p o s e .

1 0 . 2 . 2 . 3 . 8  Te s ti n g.    T h e  wi r i n g  o f e a c h  c o r d  as s e m b l y s h al l  b e
te s te d  fo r  c o n ti n u i ty a n d  p o l ar i ty at th e  ti m e  o f m a n u fac tu r e ,

wh e n  a s s e m b l e d  i n to  a n  a p p l i a n c e ,  a n d  wh e n  r e p a i r e d .

1 0 . 2 . 3  P o we r C o rd s .

1 0 . 2 . 3 . 1  M ate ri al  an d  G au ge .

1 0 . 2 . 3 . 1 . 1    T h e  fexible  c o r d ,  i n c l u d i n g  th e  g r o u n d i n g c o n d u c ‐
to r,  s h a l l  b e  o f a  typ e  s u i tab l e  fo r  th e  p a r ti c u l a r  ap p l i c ati o n ;

s h a l l  b e  l i s te d  fo r  u s e  at a  vo l ta ge  e q u al  to  o r  gr e a te r  th a n  th e
r ate d  p o we r  l i n e  vo l tag e  o f th e  ap p l i an c e ;  a n d  s h al l  h a ve  a n
am p a c i ty,  a s  g i ve n  i n  Tab l e  4 0 0 . 5 ( A)  o f NFPA 70,  e q u al  to  o r

g r e ate r  th a n  th e  c u r r e n t r ati n g  o f th e  d e vi c e .

1 0 . 2 . 3 . 1 . 2    “ H a r d  S e r vi c e ”  ( S O ,  S T,  o r  S T O ) ,  “ J u n i o r  H ar d
S e r vi c e ”  ( S J O ,  S J T,  o r  S J T O ) ,  o r  e q u i val e n t l i s te d  fexible  c o r d

s h a l l  b e  u s e d ,  e x c e p t wh e r e  a n  ap p l i an c e  wi th  a  c o r d  o f
an o th e r  d e s i gn a ti o n  h a s  b e e n  l i s te d  fo r  th e  p u r p o s e .

1 0 . 2 . 3 . 2  G ro u n d i n g C o n d u c to r.

1 0 . 2 . 3 . 2 . 1    E a c h  e l e c tr i c  ap p l i an c e  s h a l l  b e  p r o vi d e d  wi th  a
gr o u n d i n g  c o n d u c to r  i n  i ts  p o we r  c o r d .

1 0 . 2 . 3 . 2 . 2    T h e  g r o u n d i n g c o n d u c to r  s h al l  b e  n o t s m al l e r  th a n
1 8  AWG.

1 0 . 2 . 3 . 2 . 3    T h e  gr o u n d i n g  c o n d u c to r  o f c o r d s  l o n ge r  th a n
4 . 6  m  ( 1 5  ft)  s h a l l  b e  n o t s m al l e r  th a n  1 6  AWG.

1 0 . 2 . 3 . 2 . 4 *    A g r o u n d i n g c o n d u c to r  i n  th e  p o we r  c o r d  s h a l l
n o t b e  r e q u i r e d  fo r  d o u b l e -i n s u l a te d  a p p l i a n c e s ,  b u t a  fu n c ‐

ti o n a l  g r o u n d  c o n d u c to r  ( fu n c ti o n a l  e a r th  c o n d u c to r )  s h a l l  b e
p e r m i tte d .

1 0 . 2 . 3 . 3  D e tac h ab l e  P o we r C o rd s .

1 0 . 2 . 3 . 3 . 1    A d e tac h ab l e  p o we r  c o r d  s h al l  b e  p e r m i tte d  i f an
ac c i d e n tal  d i s c o n n e c ti o n  wo u l d  n o t p r e s e n t an  u n ac c e p tab l e
h az ar d  o r  i f a m e c h a n i s m  th at r e l i ab l y p r e ve n ts  i n ad ve r te n t

d i s c o n n e c ti o n  i s  u s e d .

1 0 . 2 . 3 . 3 . 2    D e tac h ab l e  p o we r  c o r d s  s h al l  b e  d e s i g n e d  s o  th at
th e  g r o u n d i n g  c o n d u c to r  i s  th e  frst to  b e  c o n n e c te d  an d  th e

l as t to  b e  d i s c o n n e c te d .

1 0 . 2 . 3 . 3 . 3    T h e  c o r d  s e t to  th e  ap p l i an c e  s h al l  b e  l i s te d  fo r  th e
p u r p o s e .

1 0 . 2 . 3 . 4  C o n n e c ti o n  to  C i rc u i t an d  C o l o r C o d e s .

1 0 . 2 . 3 . 4 . 1    P o we r  c o r d s ,  r e g ar d l e s s  o f wh e th e r  i n te n d e d  fo r  u s e
o n  gr o u n d e d  o r  i s o l ate d  p o we r  s ys te m s ,  s h a l l  b e  c o n n e c te d  i n
ac c o r d an c e  wi th  th e  c o n ve n ti o n s  o f a g r o u n d e d  s ys te m .

1 0 . 2 . 3 . 4 . 2    T h e  c i r c u i t c o n d u c to r s  i n  th e  c o r d  s h a l l  b e  c o n n e c ‐
te d  to  th e  p l u g an d  th e  wi r i n g i n  th e  a p p l i a n c e  s o  th a t an y o f

th e  fo l l o wi n g  d e vi c e s ,  wh e n  u s e d  i n  th e  p r i m a r y c i r c u i t,  ar e
c o n n e c te d  to  th e  u n gr o u n d e d  c o n d u c to r :

( 1 ) C e n te r  c o n tac t o f a n  E d i s o n  b a s e  l am p h o l d e r
( 2 ) S o l i ta r y fu s e h o l d e r
( 3 ) S i n gl e -p o l e ,  o ve r c u r r e n t p r o te c ti ve  d e vi c e
( 4 ) An y o th e r  s i n g l e -p o l e ,  c u r r e n t- i n te r r u p ti n g  d e vi c e

1 0 . 2 . 3 . 4 . 3    A s e c o n d  fu s e h o l d e r  o r  o th e r  o ve r c u r r e n t p r o te c ‐
ti ve  d e vi c e  p r o vi d e d  i n  th e  ap p l i an c e  s h al l  b e  p e r m i tte d  to  b e
p l a c e d  i n  th e  g r o u n d e d  s i d e  o f th e  l i n e .
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1 0 . 2 . 3 . 5  C o rd  S trai n  Re l i e f.

1 0 . 2 . 3 . 5 . 1    C o r d  s tr ai n  r e l i e f s h a l l  b e  p r o vi d e d  a t th e  atta c h ‐
m e n t o f th e  p o we r  c o r d  to  th e  ap p l i an c e  s o  th a t m e c h an i c al

s tr e s s ,  e i th e r  p u l l ,  twi s t,  o r  b e n d ,  i s  n o t tr an s m i tte d  to  i n te r n al
c o n n e c ti o n s .

1 0 . 2 . 3 . 5 . 2    A s tr a i n  r e l i e f m o l d e d  o n to  th e  c o r d  s h al l  b e
b o n d e d  to  th e  j a c ke t a n d  s h al l  b e  o f c o m p a ti b l e  m ate r i al .

1 0 . 2 . 3 . 6 *  Re l o c atab l e  P o we r Tap s  ( RP Ts ) .    Re l o c a ta b l e  p o we r
ta p s  ( RP Ts )  s h a l l  b e  p e r m i tte d  to  b e  u s e d  to  s u p p l y p o we r  to

p l u g-c o n n e c te d  c o m p o n e n ts  o f a  m o vab l e  e q u i p m e n t as s e m b l y
th a t i s  p o l e - ,  r ac k-,  ta b l e -,  p e d e s ta l -,  o r  c a r t- m o u n te d ,  p r o vi d e d
th a t al l  o f th e  fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

( 1 ) * T h e  RP T  i s  s e c u r e l y atta c h e d .
( 2 ) * T h e  s u m  o f th e  a m p ac i ty o f a l l  ap p l i an c e s  c o n n e c te d  to

th e  o u tl e ts  d o e s  n o t e x c e e d  7 5  p e r c e n t o f th e  am p a c i ty o f
th e  fexible  c o r d  s u p p l yi n g th e  RP T.

( 3 ) T h e  am p a c i ty o f th e  fexible  c o r d  i s  i n  a c c o r d a n c e  wi th
NFPA  70.

( 4 ) T h e  RP T  atta c h m e n t p l u g  m u s t n o t b e  c o n n e c te d  to
an o th e r  RP T  o r  e x te n s i o n  c o r d .

( 5 ) T h e  e l e c tr i c al  an d  m e c h a n i c al  i n te g r i ty o f th e  as s e m b l y
an d  i ts  s e c u r e m e n t m e th o d  ar e  r e gu l a r l y verifed  an d
d o c u m e n te d .

1 0 . 2 . 4  Ad ap te rs  an d  E x te n s i o n  C o rd s .

1 0 . 2 . 4 . 1    T h r e e - p r o n g to  two -p r o n g  ad ap te r s  s h a l l  n o t b e
p e r m i tte d .

1 0 . 2 . 4 . 2    Ad ap te r s  an d  e x te n s i o n  c o r d s  m e e ti n g th e  r e q u i r e ‐
m e n ts  o f 1 0 . 2 . 4 . 2 . 1  th r o u g h  1 0 . 2 . 4 . 2 . 3  s h al l  b e  p e r m i tte d .

1 0 . 2 . 4 . 2 . 1    Al l  ad ap te r s  s h al l  b e  l i s te d  fo r  th e  p u r p o s e .

1 0 . 2 . 4 . 2 . 2    Attac h m e n t p l u g s  a n d  fttings  s h al l  b e  l i s te d  fo r  th e
p u r p o s e .

1 0 . 2 . 4 . 2 . 3    T h e  c ab l i n g  s h a l l  c o m p l y wi th  1 0 . 2 . 3 .

1 0 . 2 . 4 . 3    O ve rh e ad  p o we r  r e c e p tac l e s  s h al l  b e  p e r m i tte d  to  b e
s u p p l i e d  b y a  fexible  c o r d  wi th  s tr ai n  r e l i e f ( c e i l i n g  d r o p )  th at
i s  c o n n e c te d  a t a  c e i l i n g -m o u n te d  j u n c ti o n  b o x  i n  e i th e r  o f th e

fo l l o wi n g  ways :

( 1 ) P e r m an e n tl y
( 2 ) * U ti l i z i n g a  l o c ki n g- typ e  a ttac h m e n t p l u g c a p  a n d  r e c e p ta‐

c l e  c o m b i n a ti o n ,  o r  o th e r  m e th o d  o f r e te n ti o n

1 0 . 3  Te s ti n g Re q ui re m e n ts  — P ati e n t C are –Re l ate d  E l e c tri c al
Ap p l i an c e s  an d  E q u i p m e n t.

1 0 . 3 . 1 *  P h ys i c al  I n te gri ty.    T h e  p h ys i c al  i n te gr i ty o f th e  p o we r
c o r d  as s e m b l y c o m p o s e d  o f th e  p o we r  c o r d ,  a ttac h m e n t p l u g ,

an d  c o r d -s tr ai n  r e l i e f s h a l l  b e  confrmed  b y vi s u al  i n s p e c ti o n .

1 0 . 3 . 2 *  Re s i s tan c e .

1 0 . 3 . 2 . 1    F o r  a p p l i a n c e s  th at ar e  u s e d  i n  th e  p a ti e n t c ar e  vi c i n ‐
i ty,  th e  r e s i s ta n c e  b e twe e n  th e  ap p l i an c e  c h a s s i s ,  o r  an y
e x p o s e d  c o n d u c ti ve  s u r fac e  o f th e  a p p l i a n c e ,  an d  th e  g r o u n d

p i n  o f th e  attac h m e n t p l u g  s h al l  b e  l e s s  th a n  0 . 5 0  o h m  u n d e r
th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) T h e  c o r d  s h a l l  b e  fexed  a t i ts  c o n n e c ti o n  to  th e  atta c h ‐
m e n t p l u g o r  c o n n e c to r.

( 2 ) T h e  c o r d  s h al l  b e  fexed  a t i ts  c o n n e c ti o n  to  th e  s tr ai n
r e l i e f o n  th e  c h a s s i s .

1 0 . 3 . 2 . 2    T h e  r e q u i r e m e n t o f 1 0 . 3 . 2 . 1  s h a l l  n o t a p p l y to  ac c e s s i ‐
b l e  m e ta l  p ar ts  th at a c h i e ve  s e p ar a ti o n  fr o m  m a i n  p ar ts  b y i n s u ‐

l ati o n  o r  m e tal l i c  s c r e e n i n g o r  th a t ar e  u n l i ke l y to  b e c o m e
e n e r gi z e d  ( e . g . ,  e s c u tc h e o n s  o r  n am e p l ate s ,  s m al l  s c r e ws ) .

1 0 . 3 . 3 *  L e ak age  C u r re n t Te s ts .

1 0 . 3 . 3 . 1  G e n e ral .

1 0 . 3 . 3 . 1 . 1    T h e  r e q u i r e m e n ts  i n  1 0 . 3 . 3 . 2  th r o u g h  1 0 . 3 . 3 . 4  s h a l l
ap p l y to  al l  te s ts .

1 0 . 3 . 3 . 1 . 2    Te s ts  s h al l  b e  p e r fo r m e d  wi th  th e  p o we r  s wi tc h  O N
an d  O F F.

1 0 . 3 . 3 . 2  Re s i s tan c e  Te s t.    T h e  r e s i s tan c e  te s ts  o f 1 0 . 3 . 2  s h a l l  b e
c o n d u c te d  b e fo r e  u n d e r ta ki n g an y l e a ka ge  c u r r e n t m e as u r e ‐

m e n ts .

1 0 . 3 . 3 . 3 *  Te c h n i q ue s  o f M e as u re m e n t.    T h e  te s t s h al l  n o t b e
m a d e  o n  th e  l o a d  s i d e  o f a n  i s o l a te d  p o we r  s ys te m  o r  s e p a r ab l e

i s o l ati o n  tr an s fo r m e r.

1 0 . 3 . 3 . 4  L e akage  an d  To u c h  C u r re n t L i m i ts .    T h e  l e akag e  an d
to u c h  c u r r e n t l i m i ts  i n  1 0 . 3 . 4 . 2  a n d  1 0 . 3 . 5 . 4  s h al l  b e  fo l l o we d .

1 0 . 3 . 4  L e akage  C ur re n t — Fi x e d  E q ui p m e n t.

1 0 . 3 . 4 . 1    P e r m an e n tl y wi r e d  ap p l i an c e s  i n  th e  p a ti e n t c ar e
vi c i n i ty s h al l  b e  te s te d  p r i o r  to  i n s tal l ati o n  wh i l e  th e  e q u i p m e n t
i s  te m p o r a r i l y i n s u l ate d  fr o m  g r o u n d .

1 0 . 3 . 4 . 2    T h e  l e akag e  c u r r e n t fowing  th r o u g h  th e  g r o u n d
c o n d u c to r  o f th e  p o we r  s u p p l y c o n n e c ti o n  to  gr o u n d  o f p e r m a ‐
n e n tl y wi r e d  ap p l i an c e s  i n s ta l l e d  i n  C ate g o r y 1  o r  C ate go r y 2

s p ac e s  s h a l l  n o t e x c e e d  1 0 . 0  m A ( a c  o r  d c )  wi th  al l  g r o u n d s
l i fte d .

1 0 . 3 . 5  To u c h  C u r re n t — P o r tab l e  E q u i p m e n t.

1 0 . 3 . 5 . 1  S i n gl e  P o we r C o rd  S u p p l yi n g P o we r.    I f m u l ti p l e  d e vi ‐
c e s  ar e  c o n n e c te d  to ge th e r  an d  o n e  p o we r  c o r d  s u p p l i e s
p o we r,  th e  to u c h  c u r r e n t s h al l  b e  m e as u r e d  as  an  as s e m b l y.

1 0 . 3 . 5 . 2  M u l ti p l e  P o we r C o rd s  S u p p l yi n g P o we r.    Wh e n  m u l ti ‐
p l e  d e vi c e s  ar e  c o n n e c te d  to g e th e r  a n d  m o r e  th an  o n e  p o we r

c o r d  s u p p l i e s  p o we r,  th e  d e vi c e s  s h al l  b e  s e p ar a te d  i n to  g r o u p s
ac c o r d i n g  to  th e i r  p o we r  s u p p l y c o r d ,  an d  th e  to u c h  c u r r e n t
s h a l l  b e  m e a s u r e d  i n d e p e n d e n tl y fo r  e a c h  g r o u p  as  an  as s e m ‐

b l y.

1 0 . 3 . 5 . 3  To u c h  L e ak age  Te s t P ro c e d ure .    M e as u r e m e n ts  s h a l l
b e  m a d e  u s i n g  th e  c i r c u i t,  s u c h  a s  th e  o n e  i l l u s tr a te d  i n  F i g u r e

1 0 . 3 . 5 . 3 ,  wi th  th e  ap p l i an c e  g r o u n d  b r o ke n  i n  two  m o d e s  o f
ap p l i an c e  o p e r ati o n  as  fo l l o ws :

( 1 ) P o we r  p l u g  c o n n e c te d  n o r m a l l y wi th  th e  a p p l i a n c e  o n
( 2 ) P o we r  p l u g c o n n e c te d  n o r m al l y wi th  th e  ap p l i an c e  o ff ( i f

e q u i p p e d  wi th  a n  o n / o ff s wi tc h )

1 0 . 3 . 5 . 3 . 1    I f th e  ap p l i an c e  h as  fxed  r e d u n d a n t g r o u n d i n g
( e . g. ,  p e r m an e n tl y fa s te n e d  to  th e  gr o u n d i n g  s ys te m ) ,  th e
to u c h  l e a ka ge  c u r r e n t te s t s h al l  b e  c o n d u c te d  wi th  th e  r e d u n ‐

d an t gr o u n d i n g  i n tac t.

1 0 . 3 . 5 . 4 *  To uc h  C u r re n t — P o r tab l e  E q u i p m e n t.    T h e  to u c h
c u r r e n t fo r  c o r d  c o n n e c te d  e q u i p m e n t s h al l  n o t e x c e e d  5 0 0  µ A

wi th  n o r m al  p o l a r i ty an d  th e  gr o u n d  wi r e  d i s c o n n e c te d  ( i f a
gr o u n d  wi r e  i s  p r o vi d e d ) .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 0 . 3 . 6 *  L e ad  L e ak age  C ur re n t Te s ts  an d  L i m i ts  — P o r tab l e
E q u i p m e n t.

1 0 . 3 . 6 . 1    T h e  l e akag e  c u r r e n t b e twe e n  al l  p ati e n t l e ad s
c o n n e c te d  to g e th e r  an d  gr o u n d  s h a l l  b e  te s te d  wi th  th e  p o we r
p l u g c o n n e c te d  n o r m al l y a n d  th e  d e vi c e  p o we r e d  o n .

1 0 . 3 . 6 . 2    T h e  l e akag e  c u r r e n t b e twe e n  al l  p ati e n t l e ad s
c o n n e c te d  to ge th e r  a n d  gr o u n d  s h al l  b e  m e as u r e d  wi th  th e
gr o u n d  s wi tc h  o p e n  a n d  wi th  th e  g r o u n d  s wi tc h  c l o s e d .

1 0 . 3 . 6 . 3    An  a c c e p ta b l e  te s t confguration  s h a l l  b e  as  i l l u s tr ate d
i n  F i g u r e  1 0 . 3 . 6 . 3 .

1 0 . 3 . 6 . 4    T h e  l e akag e  c u r r e n t s h al l  n o t e x c e e d  1 0 0  µ A fo r
gr o u n d  wi r e  c l o s e d  an d  5 0 0  µ A a c  fo r  g r o u n d  wi r e  o p e n .

1 0 . 4  N o n p ati e n t E l e c tri c al  Ap p l i an c e s  an d  E q u i p m e n t.

1 0 . 4 . 1  P e r m an e n tl y C o n n e c te d  — Fi x e d .  ( Re s e r ve d )

1 0 . 4 . 2  C o rd -  an d  P l ug- C o n n e c te d  — P o r tab l e  E q u i p m e n t i n
P ati e n t C are  Vi c i n i ty.

1 0 . 4 . 2 . 1    N o n p ati e n t c a r e –r e l a te d  e l e c tr i c a l  e q u i p m e n t,  i n c l u d ‐
i n g  fa c i l i ty- o r  p ati e n t-o wn e d  a p p l i a n c e s  th at a r e  u s e d  i n  th e
p ati e n t c a r e  vi c i n i ty a n d  wi l l ,  i n  n o r m al  u s e ,  c o n ta c t p ati e n ts ,
s h a l l  b e  vi s u a l l y i n s p e c te d  b y th e  p ati e n t’ s  c ar e  s taff o r  o th e r
p e r s o n n e l .

1 0 . 4 . 2 . 2    An y e q u i p m e n t th a t a p p e ar s  n o t to  b e  i n  p r o p e r
wo r ki n g o r d e r  o r  i n  a  wo r n  c o n d i ti o n  s h al l  b e  r e m o ve d  fr o m
s e r vi c e  o r  r e p o r te d  to  th e  ap p r o p r i a te  m ai n te n a n c e  s taff.

T h i s  c o n n e c t i o n  i s  a t
t h e  s e r v i c e  e n t ra n c e
o r o n  t h e  s u p p l y  s i d e
o f  a  s e p a ra t e l y  d e r i ve d
s y s t e m .

A p p l i a n c e  p o w e r s w i t c h
( u s e  b o t h  “ o f f ” a n d  “ o n ”  p o s i t i o n s )

A p p l i a n c e

C u r r e n t
m e t e r

B u i l d i n g
g r o u n d

I n p u t  l i n e
vo l t a g e

G r o u n d i n g  c o n t a c t  s w i t c h
( u s e  i n  “ o p e n ” p o s i t i o n )

H  ( b l a c k)

N  ( w h i t e )

G  ( g r e e n )

H

N

G

I n s u l a t i n g  s u r fa c e

In
te

rn
a

l
c

ir
c

u
it

ry

H  =  H o t
N  =  N e u t ra l  ( g r o u n d e d )
G  =  G r o u n d i n g  c o n d u c t o r

FI G U RE  1 0 . 3 . 5 . 3   E x am p l e  Te s t C i rc u i t fo r M e as u ri n g To u c h
L e ak age  C u r re n t.

T h i s  c o n n e c t i o n  i s  a t
t h e  s e r v i c e  e n t ra n c e
o r o n  t h e  s u p p l y  s i d e
o f  a  s e p a ra t e l y  d e r i ve d
s y s t e m .

P a t i e n t  l e a d  s e l e c t o r  
s w i t c h  ( i f  a n y )
( a c t i va t e d  a s  r e q u i r e d )

A p p l i a n c e

C u r re n t
m e t e r

B u i l d i n g
g r o u n d

I n p u t  l i n e
vo l t a g e

G ro u n d i n g  c o n t a c t  s w i t c h
( u s e  i n  b o t h  “ o p e n ” a n d  
“ c l o s e d ” p o s i t i o n s )

H  ( b l a c k)

N  ( w h i t e )

G  ( g r e e n )

H

N
G

I n s u l a t i n g  s u r fa c e

In
te

rn
a

l
c

ir
c

u
it

ry

H  =  H o t
N  =  N e u t ra l  ( g r o u n d e d )
G  =  G r o u n d i n g  c o n d u c t o r

A p p l i a n c e  p o we r  s w i t c h
( “ c l o s e d ” )

P a t i e n t -
c o n n e c t e d
l e a d s

FI G U RE  1 0 . 3 . 6 . 3   Te s t C i rc u i t fo r M e as u ri n g L e akage
C u r re n t B e twe e n  P ati e n t L e ad s  an d  G ro u n d  — N o n i s o l ate d .

1 0 . 4 . 2 . 3    H o u s e h o l d  o r  offce  a p p l i a n c e s  n o t c o m m o n l y
e q u i p p e d  wi th  g r o u n d i n g c o n d u c to r s  i n  th e i r  p o we r  c o r d s  s h a l l

b e  p e r m i tte d ,  p r o vi d e d  th at th e y ar e  n o t l o c a te d  wi th i n  th e
p ati e n t c ar e  vi c i n i ty.  D o u b l e -i n s u l ate d  ap p l i an c e s  s h al l  b e
p e r m i tte d  i n  th e  p ati e n t c a r e  vi c i n i ty.

1 0 . 5  Ad m i n i s trati o n .

1 0 . 5 . 1  Re s p o n s i b i l i ti e s  o f th e  H e al th  C are  Fac i l i ty’ s  G o ve r n i n g
B o d y.  ( Re s e r ve d )

1 0 . 5 . 2  P o l i c i e s .

1 0 . 5 . 2 . 1  Te s ti n g I n te r val s .

1 0 . 5 . 2 . 1 . 1    T h e  fac i l i ty s h al l  e s ta b l i s h  p o l i c i e s  a n d  p r o to c o l s  to
i d e n ti fy wh a t p ati e n t c a r e –r e l a te d  e l e c tr i c a l  e q u i p m e n t

r e q u i r e s  p e r i o d i c  i n s p e c ti o n  a n d ,  wh e r e  ap p l i c ab l e ,  th e  typ e  o f
te s t a n d  i n te r val s  o f te s ti n g .

1 0 . 5 . 2 . 1 . 2    Al l  p ati e n t c ar e –r e l ate d  e l e c tr i c a l  e q u i p m e n t u s e d
i n  th e  p ati e n t c a r e  vi c i n i ty s h al l  b e  te s te d  i n  ac c o r d a n c e  wi th

1 0 . 3 . 5 . 3  o r  1 0 . 3 . 6  b e fo r e  b e i n g  p u t i n to  s e r vi c e  fo r  th e  frst ti m e
a n d  a fte r  an y r e p ai r  o r  modifcation  th a t m i gh t h ave  c o m p r o ‐

m i s e d  e l e c tr i c al  s a fe ty.

1 0 . 5 . 2 . 2 *  P ro te c ti o n  o f P ati e n ts  wi th  D i re c t E l e c tri c al  P ath ways
to  th e  H e ar t.    O n l y e q u i p m e n t th a t i s  specifcally d e s i g n e d  fo r
th e  p u r p o s e  [ i . e . ,  p r o vi d e d  wi th  s u i tab l e  i s o l a te d  p a ti e n t l e ad s

o r  c o n n e c ti o n s  ( c ar d i a c  foating,  a l s o  kn o wn  as  C F,  a c c o r d i n g
to  AN S I / AAM I  E S 6 0 6 0 1 -1 ,  Medical electrical equipment — Part 1 :
General requirements for basic safety and essential performance) ]  s h a l l

b e  c o n n e c te d  d i r e c tl y to  e l e c tr i c a l l y c o n d u c ti ve  p ath ways  to  a
p ati e n t’ s  h e a r t.

1 0 . 5 . 2 . 3  Ad ap te rs  an d  E x te n s i o n  C o rd s .

1 0 . 5 . 2 . 3 . 1    Ad ap te r s  an d  e x te n s i o n  c o r d s  m e e ti n g th e  r e q u i r e ‐
m e n ts  o f 1 0 . 2 . 4  s h a l l  b e  p e r m i tte d  to  b e  u s e d .

1 0 . 5 . 2 . 3 . 2    T h r e e -  to  two -p r o n g  a d ap te r s  s h a l l  n o t b e  p e r m i t‐
te d .

1 0 . 5 . 2 . 3 . 3    T h e  wi r i n g  s h a l l  b e  te s te d  fo r  a l l  o f th e  fo l l o wi n g:

( 1 ) P h ys i c al  i n te g r i ty
( 2 ) P o l a r i ty
( 3 ) C o n ti n u i ty o f g r o u n d i n g at th e  ti m e  o f a s s e m b l y a n d  p e r i ‐

o d i c al l y th e r e afte r

1 0 . 5 . 2 . 4  D e vi c e s  L i ke l y to  B e  U s e d  D u ri n g Defbrillation.
D e vi c e s  th a t ar e  c r i ti c al  to  p ati e n t s afe ty an d  th at a r e  l i ke l y to

b e  a ttac h e d  to  th e  p a ti e n t wh e n  a  defbrillator  i s  u s e d  ( s u c h  a s
E C G  m o n i to r s )  s h a l l  b e  m ar ke d  a s  “defbrillation  p r o o f, ”  a s
defned  i n  AN S I / AAM I  E S 6 0 6 0 1 -1 ,  Medical electrical equipment

— Part 1 : General requirements for basic safety and essential perform‐
ance.

1 0 . 5 . 2 . 5 *  S ys te m  D e m o n s trati o n .    An y s ys te m  c o n s i s ti n g o f
s e ve r al  e l e c tr i c  a p p l i a n c e s  s h al l  b e  d e m o n s tr a te d  to  c o m p l y

wi th  th i s  c o d e  as  a c o m p l e te  s ys te m .

1 0 . 5 . 2 . 6  Ap p l i an c e s  N o t P ro vi d e d  b y th e  Fac i l i ty.    P o l i c i e s  s h al l
b e  e s ta b l i s h e d  fo r  th e  c o n tr o l  o f ap p l i an c e s  n o t s u p p l i e d  b y th e

fac i l i ty.

1 0 . 5 . 3  S e r vi c i n g an d  M ai n te n an c e  o f E q ui p m e n t.

1 0 . 5 . 3 . 1    T h e  m an u fac tu r e r  o f th e  ap p l i an c e  s h al l  fu r n i s h
d o c u m e n ts  c o n ta i n i n g  at l e a s t a  te c h n i c a l  d e s c r i p ti o n ,  i n s tr u c ‐
ti o n s  fo r  u s e ,  an d  a  m e a n s  o f c o n tac ti n g  th e  m an u fac tu r e r.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

1 0 . 5 . 3 . 2    T h e  d o c u m e n ts  specifed  i n  1 0 . 5 . 3 . 1  s h a l l  i n c l u d e  th e
fo l l o wi n g ,  wh e r e  a p p l i c ab l e :

( 1 ) I l l u s tr ati o n s  th a t s h o w th e  l o c ati o n  o f c o n tr o l s
( 2 ) E x p l a n ati o n  o f th e  fu n c ti o n  o f e ac h  c o n tr o l
( 3 ) I l l u s tr ati o n s  o f p r o p e r  c o n n e c ti o n  to  th e  p ati e n t o r

o th e r  e q u i p m e n t,  o r  b o th
( 4 ) S te p -b y-s te p  p r o c e d u r e s  fo r  te s ti n g  a n d  p r o p e r  u s e  o f th e

ap p l i an c e
( 5 ) S a fe ty c o n s i d e r ati o n s  i n  u s e  a n d  s e r vi c i n g  o f th e  a p p l i ‐

an c e
( 6 ) P r e c au ti o n s  to  b e  take n  i f th e  a p p l i a n c e  i s  u s e d  o n  a

p ati e n t s i m u l tan e o u s l y wi th  o th e r  e l e c tr i c  a p p l i a n c e s
( 7 ) S c h e m ati c s ,  wi r i n g d i a gr a m s ,  m e c h an i c a l  l ayo u ts ,  p ar ts

l i s ts ,  an d  o th e r  p e r ti n e n t d ata fo r  th e  ap p l i an c e
( 8 ) I n s tr u c ti o n s  fo r  c l e an i n g ,  d i s i n fe c ti o n ,  o r  s te r i l i z a ti o n
( 9 ) U ti l i ty s u p p l y r e q u i r e m e n ts  ( e l e c tr i c al ,  ga s ,  ve n ti l a ti o n ,

h e ati n g ,  c o o l i n g ,  an d  s o  fo r th )
( 1 0 ) E x p l an ati o n  o f fgures,  s ym b o l s ,  a n d  a b b r e vi a ti o n s  o n

th e  ap p l i an c e
( 1 1 ) Te c h n i c a l  p e r fo r m an c e  specifcations
( 1 2 ) I n s tr u c ti o n s  fo r  u n p a c ki n g,  i n s p e c ti o n ,  i n s ta l l ati o n ,

ad j u s tm e n t,  an d  al i gn m e n t
( 1 3 ) P r e ve n ti ve  a n d  c o r r e c ti ve  m ai n te n an c e ,  i n s p e c ti o n ,  an d

r e p ai r  p r o c e d u r e s

1 0 . 5 . 4  Ad m i n i s trati o n  o f O x yge n  T h e rap y.

1 0 . 5 . 4 . 1  E l e c tri c al  E q u i p m e n t i n  O x yge n - E n ri c h e d  Atm o s ‐
p h e re s .    Ap p l i an c e s ,  o r  a p ar t( s )  o f an  ap p l i an c e  o r  a s ys te m
( e . g. ,  p i l l o w s p e ake r,  r e m o te  c o n tr o l ,  p u l s e  o x i m e te r  p r o b e ) ,  to
b e  u s e d  i n  th e  s i te  o f i n te n ti o n al  e x p u l s i o n  s h a l l  c o m p l y wi th

o n e  o f th e  fo l l o wi n g :

( 1 ) T h e y s h al l  b e  l i s te d  fo r  u s e  i n  o x yg e n -e n r i c h e d  atm o s ‐
p h e r e s .

( 2 ) T h e y s h al l  b e  s e a l e d  s o  as  to  p r e ve n t a n  o x yg e n -e n r i c h e d
atm o s p h e r e  fr o m  r e a c h i n g  e l e c tr i c al  c o m p o n e n ts ,  wi th
s e a l i n g m ate r i a l  o f th e  typ e  th at wi l l  s ti l l  s e al  e ve n  afte r

r e p e ate d  e x p o s u r e  to  wa te r,  o x yg e n ,  m e c h a n i c al  vi b r a‐
ti o n ,  an d  h e a ti n g fr o m  th e  e x te r n al  c i r c u i tr y.

( 3 ) T h e y s h a l l  b e  ve n ti l a te d  s o  as  to  l i m i t th e  o x yge n  c o n c e n ‐
tr a ti o n  s u r r o u n d i n g  e l e c tr i c al  c o m p o n e n ts  to  b e l o w
2 3 . 5   p e r c e n t b y vo l u m e .

( 4 ) T h e y s h al l  h ave  b o th  o f th e  fo l l o wi n g c h ar a c te r i s ti c s :

( a) N o  h o t s u r fac e s  o ve r  3 0 0 ° C  ( 5 7 3 ° F ) ,  e x c e p t fo r
s m a l l  ( l e s s  th an  2  W)  h e r m e ti c al l y s e a l e d  h e ati n g

e l e m e n ts ,  s u c h  a s  l i g h t b u l b s
( b ) N o  e x p o s e d  s wi tc h i n g o r  s p ar ki n g  p o i n ts  o f e l e c tr i ‐

c a l  e n e r g y th at fal l  to  th e  r i gh t o f th e  c u r ve  fo r  th e
ap p r o p r i a te  typ e  o f c i r c u i t i l l u s tr ate d  i n  F i gu r e
1 0 . 5 . 4 . 1 ( a )  th r o u g h  F i gu r e  1 0 . 5 . 4 . 1 ( f) ,  wi th  th e  d c
( o r  p e ak a c )  o p e n -c i r c u i t vo l ta ge  a n d  s h o r t-c i r c u i t

c u r r e n t r e q u i r e d  to  b e  u s e d

1 0 . 5 . 4 . 2    Wh e n  o n l y th e  r e m o te  c o n tr o l  o r  s i g n al  l e a d s  o f a
d e vi c e  ar e  to  b e  u s e d  i n  th e  s i te  o f i n te n ti o n al  e x p u l s i o n ,  o n l y

th e  c o n tr o l  o r  s i gn a l  l e ad s  s h al l  b e  r e q u i r e d  to  c o m p l y wi th
1 0 . 5 . 4 . 1 .

1 0 . 5 . 4 . 3    S u b p ar a gr a p h s  1 0 . 5 . 4 . 1  a n d  1 0 . 5 . 4 . 2  s h al l  n o t a p p l y
to  s m al l  ( l e s s  th an  2  W) ,  h e r m e ti c a l l y s e al e d  h e ati n g  e l e m e n ts

s u c h  a s  l i g h t b u l b s .

1 0 . 5 . 4 . 4    E l e c tr i c a l  e q u i p m e n t s o l d  wi th  th e  i n te n t to  b e  u s e d
i n  o x yge n -e n r i c h e d  atm o s p h e r e s  s h al l  b e  l i s te d  fo r  u s e  i n

o x yge n -e n r i c h e d  atm o s p h e r e s .

1 0 . 5 . 4 . 5 *    E l e c tr i c al  e q u i p m e n t u s e d  wi th i n  o x yg e n  d e l i ve r y
e q u i p m e n t s h a l l  b e  l i s te d  fo r  u s e  i n  o x yg e n -e n r i c h e d  atm o s ‐
p h e r e s  i n  ac c o r d an c e  wi th  AN S I / AAM I  E S 6 0 6 0 1 -1 ,  Medical elec‐

trical equipment — Part 1 : General requirements for basic safety and
essential performance.

1 0 . 5 . 4 . 6 *    H i g h -e n e r g y-d e l i ve r i n g p r o b e s  ( s u c h  a s  defbrillator
p ad d l e s )  o r  o th e r  e l e c tr i c a l  d e vi c e s  th at d o  n o t c o m p l y wi th
1 0 . 5 . 4 . 1  an d  1 0 . 5 . 4 . 2 ,  th at ar e  d e e m e d  e s s e n ti a l  to  th e  c ar e  o f

a n  i n d i vi d u al  p ati e n t,  an d  th at m u s t b e  u s e d  wi th i n  an  ad m i n i s ‐
tr a ti o n  s i te  o r  wi th i n  o x yg e n -d e l i ve r y e q u i p m e n t s h al l  b e
p e r m i tte d .

1 0 . 5 . 5  L ab o rato r y.

1 0 . 5 . 5 . 1 *    T h e  l ab o r ato r y s h al l  e s tab l i s h  p o l i c i e s  an d  p r o to c o l s
fo r  th e  typ e  o f te s t an d  i n te r va l s  o f te s ti n g  fo r  ap p l i an c e s .

2 0 01 0 05 02 01 0

V

1 0  m A

2 0  m A

5 0  m A

1 0 0  m A

2 0 0  m A

5 0 0  m A

1  A

2  A

5  A

I

FI G U RE  1 0 . 5 . 4 . 1 ( a)   Re s i s tan c e  C i rc u i ts  ( L  <  1   m H ) :
M i n i m u m  I gn i ti n g C u r re n ts ,  Ap p l i c ab l e  to  Al l  C i rc u i ts
C o n tai n i n g C ad m i u m ,  Z i n c ,  o r M agn e s i u m .



H E ALT H  C ARE  FAC I L I T I E S  C O D E9 9 - 1 0 8

2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 0 . 5 . 6  Re c o rd  Ke e p i n g — P ati e n t C are  Ap p l i an c e s .

1 0 . 5 . 6 . 1  I n s tr uc ti o n  M an u al s .

1 0 . 5 . 6 . 1 . 1    I n s tr u c ti o n  an d  m ai n te n an c e  m an u al s  s h a l l  b e
ac c e s s i b l e  to  th e  g r o u p  r e s p o n s i b l e  fo r  th e  m ai n te n a n c e  o f th e
ap p l i an c e .

1 0 . 5 . 6 . 1 . 2    I n s tr u c ti o n  a n d  u s e r  m a i n te n an c e  m an u al s  s h a l l  b e
ac c e s s i b l e  to  th e  u s e r.

1 0 . 5 . 6 . 1 . 3    An y s a fe ty l ab e l s  an d  c o n d e n s e d  o p e r a ti n g i n s tr u c ‐
ti o n s  o n  an  ap p l i an c e  s h al l  b e  m ai n ta i n e d  i n  l e g i b l e  c o n d i ti o n .

1 0 . 5 . 6 . 2 *  D o c u m e n tati o n .

1 0 . 5 . 6 . 2 . 1    A r e c o r d  s h al l  b e  m a i n tai n e d  o f th e  te s ts  r e q u i r e d
b y th i s  c h a p te r  a n d  as s o c i ate d  r e p ai r s  o r  modifcations.

1 0 . 5 . 6 . 2 . 2    At a  m i n i m u m ,  th e  r e c o r d  s h a l l  c o n tai n  al l  o f th e
fo l l o wi n g :

( 1 ) D ate
( 2 ) U n i q u e  identifcation  o f th e  e q u i p m e n t te s te d

2 0 01 0 05 02 01 0

V

1 0  m A

2 0  m A

5 0  m A

1 0 0  m A

2 0 0  m A

5 0 0  m A

1  A

2  A

5  A

I

FI G U RE  1 0 . 5 . 4 . 1 ( b )   Re s i s tan c e  C i rc u i ts  ( L  <  1   m H ) :
M i n i m u m  I gn i ti n g C u r re n ts ,  Ap p l i c ab l e  to  C i rc u i ts  Wh e re
C ad m i u m ,  Z i n c ,  o r M agn e s i u m  C an  B e  E x c l ud e d .

( 3 ) I n d i c ati o n  o f wh i c h  i te m s  h ave  m e t o r  h a ve  fai l e d  to  m e e t
th e  p e r fo r m an c e  r e q u i r e m e n ts  o f S e c ti o n   1 0 . 2

1 0 . 5 . 6 . 3  Re c o rd s  Re te n ti o n .    T h e  r e c o r d s  s h a l l  b e  m ai n ta i n e d
an d  ke p t fo r  a p e r i o d  o f ti m e  i n  ac c o r d an c e  wi th  a h e a l th  c a r e

fac i l i ty’ s  r e c o r d  r e te n ti o n  p o l i c y.

1 0 . 5 . 7  U s e .  ( Re s e r ve d )

1 0 . 5 . 8  Qualifcation  an d  Trai n i n g o f P e rs o n n e l .

1 0 . 5 . 8 . 1 *    P e r s o n n e l  c o n c e r n e d  fo r  th e  ap p l i c ati o n  o r  m ai n te ‐
n a n c e  o f e l e c tr i c  ap p l i an c e s  s h al l  b e  tr a i n e d  o n  th e  r i s ks  a s s o c i ‐
a te d  wi th  th e i r  u s e .

1 0 . 5 . 8 . 1 . 1    T h e  h e a l th  c ar e  fac i l i ti e s  s h a l l  p r o vi d e  p r o gr a m s  o f
c o n ti n u i n g e d u c ati o n  fo r  i ts  p e r s o n n e l .

1 0 . 5 . 8 . 1 . 2    C o n ti n u i n g e d u c a ti o n  p r o gr a m s  s h a l l  i n c l u d e  p e r i ‐
o d i c  r e vi e w o f m an u fa c tu r e r s ’  s afe ty g u i d e l i n e s  an d  u s a ge

r e q u i r e m e n ts  fo r  e l e c tr o s u r g i c al  u n i ts  an d  s i m i l ar  a p p l i a n c e s .

1 0 . 5 . 8 . 2    P e r s o n n e l  i n vo l ve d  i n  th e  u s e  o f e n e r g y- d e l i ve r i n g
d e vi c e s  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  e l e c tr o s u r gi c a l ,  s u r g i c al

l as e r,  a n d  fber-optic  d e vi c e s  s h a l l  r e c e i ve  p e r i o d i c  tr ai n i n g  i n
fre  p r e ve n ti o n  an d  s u p p r e s s i o n .

1 0 . 5 . 8 . 3 *    E q u i p m e n t s h a l l  b e  s e r vi c e d  b y qualifed  p e r s o n n e l
o n l y.
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FI G U RE  1 0 . 5 . 4 . 1 ( c )   I n d u c tan c e  C i rc u i ts  ( L  >  1   m H ) :
M i n i m u m  I gn i ti n g C u r re n ts  at 2 4  V,  Ap p l i c ab l e  to  Al l  C i rc u i ts
C o n tai n i n g C ad m i um ,  Z i n c ,  o r M agn e s i u m .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

O p e n  c i r c u i t  v o l t a g e  Vsc :  V
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FI G U RE  1 0 . 5 . 4 . 1 ( d )   I n d u c tan c e  C i rc ui ts  ( L  >  1   m H ) :
M i n i m u m  I gn i ti n g C u r re n ts  fo r Vari o us  Vo l tage s ,  Ap p l i c ab l e  to
Al l  C i rc u i ts  C o n tai n i n g C ad m i u m ,  Z i n c ,  o r M agn e s i u m .
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FI G U RE  1 0 . 5 . 4 . 1 ( e )   I n d u c tan c e  C i rc u i ts  ( L  >  1   m H ) :
M i n i m u m  I gn i ti n g C u r re n ts  at 2 4  V,  Ap p l i c ab l e  O n l y to  C i rc u i ts
Wh e re  C ad m i u m ,  Z i n c ,  o r M agn e s i um  C an  B e  E x c l u d e d .



H E ALT H  C ARE  FAC I L I T I E S  C O D E9 9 - 1 1 0

2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r  1 1       G as  E q ui p m e n t

1 1 . 1  Ap p l i c ab i l i ty.

1 1 . 1 . 1    T h i s  c h a p te r  s h al l  ap p l y to  th e  p e r fo r m a n c e ,  m ai n te ‐
n an c e ,  an d  te s ti n g o f ga s  e q u i p m e n t i n  n e w an d  e x i s ti n g  h e a l th
c a r e  fa c i l i ti e s .

1 1 . 1 . 2 *    T h i s  c h ap te r  s h al l  a p p l y to  th e  u s e ,  a t n o r m al  atm o s ‐
p h e r i c  p r e s s u r e ,  o f a l l  o f th e  fo l l o wi n g :

( 1 ) Nonfammable  m e d i c al  g as e s
( 2 ) Vap o r s  an d  ae r o s o l s
( 3 ) E q u i p m e n t r e q u i r e d  fo r  th e  ad m i n i s tr a ti o n  o f 1 1 . 1 . 2 ( 1 )

an d  1 1 . 1 . 2 ( 2 )

1 1 . 1 . 3    Wh e n  u s e d  i n  th i s  c h a p te r,  th e  te r m  oxygen s h al l  b e
i n te n d e d  to  m e a n  o x yg e n  U S P  as  we l l  as  m i x tu r e s  o f o x yg e n

a n d  ai r.

1 1 . 1 . 4 *    T h i s  c h ap te r  s h al l  n o t ap p l y to  s p e c i a l  a tm o s p h e r e s ,
s u c h  a s  th o s e  e n c o u n te r e d  i n  h yp e r b ar i c  c h a m b e r s .

1 1 . 1 . 5 *  Re s e r ve d .

1 1 . 2  P o r tab l e  C yl i n d e r an d  C o n tai n e r S o u rc e .

1 1 . 2 . 1    C yl i n d e r  val ve  o u tl e t c o n n e c ti o n s  s h al l  c o n fo r m  to  th e
m a n d ato r y r e q u i re m e n ts  o f C GA V-1 ,  Standard for Compressed

V

C

0 . 0 1  μF

0 . 0 3  μF

0 . 1  μF

0 . 3  μF

1 . 0  μF

3  μF

1 0  μF

3 0  μF

1 0 0  μF

3 0 0  μF

1 0 0 0  μF

3 0 0 0  μF

1 0 , 0 0 0  μF

1 3 1 0 3 0 1 0 0 3 0 0 1 0 0 0 3 0 0 0

C +  0Ω  (Cd)

C +  0Ω  (Sn)

C +  1 5Ω  (Cd)

C +  4 0Ω  (Cd)

C +  5 - 6Ω  (Cd)

FI G U RE  1 0 . 5 . 4 . 1 ( f)   C ap ac i tan c e  C i rc u i ts  M i n i m u m  I gn i ti o n
Vo l tage s .  ( T h e  c u r ve s  c o r re s p o n d  to  val u e s  o f c u r re n t- l i m i ti n g
re s i s tan c e  as  i n d i c ate d .  T h e  c u r ve  m ark e d  Sn i s  ap p l i c ab l e  o n l y
wh e re  c ad m i u m ,  z i n c ,  o r m agn e s i u m  c an  b e  e x c l u d e d . )

Gas Cylinder Valve Outlet and Inlet Connections ( AN S I  B 5 7 . 1 )
( i n c l u d e s  P i n - I n d e x  S afe ty S ys te m  fo r  m e d i c al  g as e s ) .

1 1 . 2 . 2    Wh e n  l o w-p r e s s u r e  th r e a d e d  c o n n e c ti o n s  a r e
e m p l o ye d ,  th e y s h al l  b e  i n  ac c o r d an c e  wi th  th e  m an d a to r y

r e q u i r e m e n ts  o f C G A V-5 ,  Diameter Index Safety System (Noninter‐
changeable Low Pressure Connections for Medical Gas Applications),

fo r  n o n i n te r c h an g e ab l e ,  l o w-p r e s s u r e  c o n n e c ti o n s  fo r  m e d i c al
ga s e s ,  ai r,  an d  s u c ti o n .

1 1 . 2 . 3    L o w-p r e s s u r e  q u i c k c o u p l e r  c o n n e c ti o n s  s h al l  b e
n o n i n te r c h a n ge a b l e  b e twe e n  g as  s e r vi c e s .

1 1 . 2 . 4    P r e s s u r e -r e d u c i n g  r e gu l ato r s  a n d  g au g e s  i n te n d e d  fo r
u s e  i n  h i g h -p r e s s u r e  s e r vi c e  s h al l  b e  l i s te d  fo r  s u c h  s e r vi c e .

1 1 . 2 . 5    P r e s s u r e -r e d u c i n g  r e g u l a to r s  s h al l  b e  u s e d  o n  h i gh -
p r e s s u r e  c yl i n d e r s  to  r e d u c e  th e  c yl i n d e r  p r e s s u r e  to  o p e r ati n g
p r e s s u r e s .

1 1 . 2 . 6    Ap p r o ve d  p r e s s u r e - r e d u c i n g r e g u l a to r s  o r  o th e r  gas-
fow c o n tr o l  d e vi c e s  s h al l  b e  u s e d  to  r e d u c e  th e  c yl i n d e r  p r e s ‐

s u r e  o f e ve r y c yl i n d e r  u s e d  fo r  m e d i c al  p u r p o s e s .  Al l  s u c h
d e vi c e s  s h a l l  h a ve  c o n n e c ti o n s  s o  d e s i gn e d  th a t th e y attac h  o n l y
to  c yl i n d e r s  o f g as  fo r  wh i c h  th e y a r e  d e s i g n ate d .

1 1 . 2 . 7 *    E q u i p m e n t th at c o u l d  al l o w th e  i n te r m i x i n g  o f d i ffe r ‐
e n t g as e s ,  e i th e r  th r o u gh  d e fe c ts  i n  th e  m e c h an i s m  o r  th r o u g h
e r r o r  i n  m an i p u l ati o n  i n  an y p o r ti o n  o f th e  h i gh -p r e s s u r e  s i d e

o f a n y s ys te m  i n  wh i c h  th e s e  g as e s  m i gh t fow,  s h al l  n o t b e  u s e d
fo r  j o i n i n g  c yl i n d e r s  c o n tai n i n g  c o m p r e s s e d  g as e s .

1 1 . 2 . 8    C yl i n d e r  va l ve  o u tl e t c o n n e c ti o n s  fo r  o x yge n  s h al l  b e
C o n n e c ti o n  N o .  5 4 0  o r  C o n n e c ti o n  N o .  8 7 0  a s  d e s c r i b e d  i n  th e
m a n d a to r y r e q u i r e m e n ts  o f C GA V-1 ,  Standard for Compressed

Gas Cylinder Valve Outlet and Inlet Connections ( AN S I  B 5 7 . 1 ) .

1 1 . 2 . 9    C yl i n d e r  val ve  o u tl e t c o n n e c ti o n s  fo r  n i tr o u s  o x i d e
s h a l l  b e  C o n n e c ti o n  N o .  3 2 6  o r  C o n n e c ti o n  N o .  9 1 0  a s

d e s c r i b e d  i n  th e  m an d ato r y r e q u i r e m e n ts  o f C GA V- 1 ,  Standard
for Compressed Gas Cylinder Valve Outlet and Inlet Connections

( AN S I  B 5 7 . 1 ) .

1 1 . 3  C yl i n d e r an d  C o n tai n e r S to rage  Re q u i re m e n ts .

1 1 . 3 . 1    F o r  th e  p u r p o s e  o f th i s  s e c ti o n ,  th e  h e a l th  c a r e  fa c i l i ty’ s
g o ve r n i n g b o d y s h a l l  defne  c r i te r i a  fo r  d e te r m i n i n g  fu l l  c yl i n ‐

d e r s  an d  c o n ta i n e r s .

1 1 . 3 . 2    F u l l  c yl i n d e r s  a n d  c o n tai n e r s  s h a l l  b e  s to r e d  i n  ac c o r d ‐
an c e  wi th  S e c ti o n   1 1 . 3 .

1 1 . 3 . 3    F u l l  c yl i n d e r s  a n d  c o n tai n e r s  s h a l l  b e  s e gr e g ate d  fr o m
al l  o th e r s .

1 1 . 3 . 4    F u l l  an d  e m p ty c yl i n d e r s  s h al l  b e  p r e ve n te d  fr o m  r e ac h ‐
i n g  te m p e r a tu r e s  i n  e x c e s s  o f 5 2 ° C  ( 1 2 5 ° F ) .

1 1 . 3 . 5 *  D e s i gn  an d  C o n s tr u c ti o n .

1 1 . 3 . 5 . 1    S to r ag e  fo r  nonfammable  ga s e s  e q u a l  to  o r  gr e a te r
th a n  8 5  m 3  ( 3 0 0 0  ft3 )  at S T P  s h al l  c o m p l y wi th  1 1 . 3 . 5 . 2  u n l e s s

s u c h  i n s ta l l ati o n s  are  ap p r o ve d  e x i s ti n g i n s ta l l a ti o n s ,  wh i c h
s h a l l  b e  p e r m i tte d  to  b e  c o n ti n u e d  i n  s e r vi c e .

1 1 . 3 . 5 . 2    L o c ati o n s  fo r  th e  s to r a ge  o f nonfammable  g as e s  s h a l l
m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  c o n s tr u c te d  wi th  a c c e s s  to  m o ve  c yl i n d e r s
a n d  c o n ta i n e r s  i n  an d  o u t o f th e  l o c ati o n  o n  h an d  tr u c ks

c o m p l yi n g wi th  1 1 . 4 . 3 . 1 . 1 .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

( 2 ) T h e y s h al l  b e  p r o vi d e d  wi th  l o c ka b l e  d o o r s  o r  g ate s  o r
o th e r wi s e  ab l e  to  b e  s e c u r e d .

( 3 ) I f o u td o o r s ,  th e y s h a l l  b e  p r o vi d e d  wi th  an  e n c l o s u r e
c o n s tr u c te d  o f n o n c o m b u s ti b l e  m ate r i a l s .

( 4 ) I f i n d o o r s ,  th e y s h al l  h a ve  i n te r i o r  fnishes  o f n o n c o m ‐
b u s ti b l e  o r  l i m i te d -c o m b u s ti b l e  m ate r i al s .

( 5 ) * I f i n d o o r s ,  th e  r o o m  s h al l  b e  s e p ar a te d  fr o m  th e  r e s t o f
th e  b u i l d i n g  b y wa l l s  an d  foors  h avi n g  a  1 -h o u r  fre
r e s i s tan c e  r a ti n g wi th  d o o r s  a n d  o th e r  o p e n i n g  p r o te c ‐

ti ve s  h avi n g  a ¾ -h o u r  fre  p r o te c ti o n  r a ti n g.
( 6 ) * T h e y s h al l  c o m p l y wi th  NFPA 70 fo r  unclassifed

( n o n h az ar d o u s )  l o c a ti o n s .
( 7 ) * Fuel-fred  e q u i p m e n t s h al l  n o t b e  l o c ate d  i n  th e  r o o m .
( 8 ) I f th e y r e q u i r e  h e a t,  th e  m ax i m u m  a l l o wa b l e  te m p e r a‐

tu r e  o f th e  i n -r o o m  h e a ti n g e l e m e n t s h al l  b e  1 3 0 ° C
( 2 6 6 ° F ) .

( 9 ) T h e y s h al l  b e  p r o vi d e d  wi th  r a c ks ,  c h ai n s ,  o r  o th e r
fas te n i n g s  to  s e c u r e  al l  c yl i n d e r s  fr o m  fa l l i n g ,  wh e th e r

fu l l  o r  e m p ty.
( 1 0 ) T h e y s h a l l  b e  s u p p l i e d  wi th  e l e c tr i c al  p o we r  c o m p l i an t

wi th  th e  r e q u i r e m e n ts  fo r  e s s e n ti al  e l e c tr i c a l  s ys te m s  a s
d e s c r i b e d  i n  C h a p te r   6 .

( 1 1 ) T h e y s h a l l  h a ve  r ac ks ,  s h e l ve s ,  a n d  s u p p o r ts ,  wh e r e
p r o vi d e d ,  c o n s tr u c te d  o f n o n c o m b u s ti b l e  m a te r i al s  o r

l i m i te d -c o m b u s ti b l e  m ate r i a l s .
( 1 2 ) * T h e y s h al l  p r o te c t e l e c tr i c al  d e vi c e s  fr o m  p h ys i c al

d am a ge .
( 1 3 ) * T h e y s h al l  al l o w ac c e s s  b y d e l i ve r y ve h i c l e s  a n d  m an a ge ‐

m e n t o f c yl i n d e r s .
( 1 4 ) I f i n d o o r s ,  ve n ti l a ti o n  fo r  m e d i c al  ga s  s to r ag e  r o o m s

s h a l l  c o m p l y wi th  9 . 3 . 6 .

1 1 . 3 . 6 *    S to r a ge  fo r  nonfammable  g as e s  gr e a te r  th a n  8 . 5  m 3

( 3 0 0  ft3 ) ,  b u t l e s s  th a n  8 5  m 3  ( 3 0 0 0  ft3 ) ,  at S T P  s h a l l  c o m p l y
wi th  th e  r e q u i r e m e n ts  i n  1 1 . 3 . 6 . 1  th r o u gh  1 1 . 3 . 6 . 8 .

1 1 . 3 . 6 . 1    S to r ag e  l o c a ti o n s  s h al l  b e  o u td o o r s  i n  an  e n c l o s u r e  o r
wi th i n  an  e n c l o s e d  i n te r i o r  s p a c e  o f n o n c o m b u s ti b l e  o r
l i m i te d -c o m b u s ti b l e  c o n s tr u c ti o n ,  wi th  d o o r s  ( o r  g ate s

o u td o o r s )  th at c a n  b e  s e c u r e d  a ga i n s t u n au th o r i z e d  e n tr y.

1 1 . 3 . 6 . 2    O x i d i z i n g  g as e s  s u c h  as  o x yge n  a n d  n i tr o u s  o x i d e
s h a l l  n o t b e  s to r e d  wi th  a n y fammable  g as ,  l i q u i d ,  o r  va p o r.

1 1 . 3 . 6 . 3    O x i d i z i n g  g as e s  s u c h  as  o x yge n  a n d  n i tr o u s  o x i d e
s h a l l  b e  s e p a r ate d  fr o m  c o m b u s ti b l e s  o r  fammable  m a te r i al s

b y an y o f th e  fo l l o wi n g:

( 1 ) M i n i m u m  d i s tan c e  o f 6 . 1   m  ( 2 0   ft)
( 2 ) M i n i m u m  d i s ta n c e  o f 1 . 5  m  ( 5  ft)  i f th e  e n ti r e  s to r ag e

l o c a ti o n  i s  p r o te c te d  b y an  au to m ati c  s p r i n kl e r  s ys te m
d e s i g n e d  i n  ac c o r d a n c e  wi th  N F PA  1 3

( 3 ) A g as  c a b i n e t i n  ac c o r d an c e  wi th  N F PA  5 5

1 1 . 3 . 6 . 4    F u l l  an d  e m p ty c yl i n d e r s  s h al l  b e  p r e ve n te d  fr o m
r e a c h i n g  te m p e r a tu r e s  i n  e x c e s s  o f 5 2 ° C  ( 1 2 5 ° F ) .

1 1 . 3 . 6 . 5    C yl i n d e r  o r  c o n ta i n e r  r e s tr ai n ts  s h al l  c o m p l y wi th
1 1 . 6 . 2 . 3 .

1 1 . 3 . 6 . 6    S m o ki n g ,  o p e n  fames,  e l e c tr i c  h e ati n g  e l e m e n ts ,  an d
o th e r  s o u r c e s  o f i gn i ti o n  s h al l  b e  p r o h i b i te d  wi th i n  s to r a ge
l o c a ti o n s  a n d  wi th i n  6 . 1   m  ( 2 0   ft)  o f o u ts i d e  s to r ag e  l o c a ti o n s .

1 1 . 3 . 6 . 7    C yl i n d e r  va l ve  p r o te c ti o n  c ap s  s h al l  c o m p l y wi th
1 1 . 6 . 2 . 2 ( 4 ) .

1 1 . 3 . 6 . 8    Ve n ti l a ti o n  fo r  i n d o o r  m e d i c al  g as  s to r ag e  r o o m s
s h a l l  c o m p l y wi th  9 . 3 . 6 .

1 1 . 3 . 7    S to r ag e  fo r  nonfammable  g as e s  wi th  a  to tal  vo l u m e
e q u al  to  o r  l e s s  th an  8 . 5  m 3  ( 3 0 0  ft3 )  s h a l l  c o m p l y wi th  th e

r e q u i r e m e n ts  i n  1 1 . 3 . 7 . 1  a n d  1 1 . 3 . 7 . 2 .

1 1 . 3 . 7 . 1    I n d i vi d u a l  c yl i n d e r  s to r a ge  as s o c i a te d  wi th  a  s m o ke
c o m p a r tm e n t i n  ac c o r d a n c e  wi th  N F PA 1 01  s h al l  n o t b e
r e q u i r e d  to  b e  s to r e d  i n  e n c l o s u r e s .

1 1 . 3 . 7 . 2    P r e c au ti o n s  i n  h a n d l i n g  c yl i n d e r s  specifed  i n
1 1 . 3 . 7 . 1  s h a l l  b e  i n  a c c o r d a n c e  wi th  1 1 . 6 . 2 .

1 1 . 3 . 8 *    S to r a ge  fo r  nonfammable  g as e s  l e s s  th a n  8 5  m 3

( 3 0 0 0  ft3 )  a t S T P  s h al l  b e  p e r m i tte d  to  b e  s to r e d  i n  a ga s  c ab i ‐
n e t c o n s tr u c te d  i n  ac c o r d an c e  wi th  N F PA 5 5 ,  p r o vi d e d  th a t th e
fo l l o wi n g a l s o  ap p l i e s :

( 1 ) S to r a ge  i s  l i m i te d  to  c yl i n d e r s .
( 2 ) T h e r e  ar e  n o  fammables  o r  c o m b u s ti b l e s  i n  th e  c ab i n e t.
( 3 ) T h e  te m p e r atu r e  l i m i tati o n s  o f 5 . 1 . 3 . 2 . 1 1  a r e  m e t.
( 4 ) T h e  c yl i n d e r s  a r e  s e c u r e d .
( 5 ) Wh e n  s to r i n g n i tr o u s  o x i d e ,  th e  c ab i n e ts  ar e  l o c kab l e .

1 1 . 3 . 9    Wh e n  s m al l -s i z e  ( A,  B ,  D ,  o r  E )  c yl i n d e r s  a r e  i n  u s e ,
th e y s h a l l  b e  a ttac h e d  to  a c yl i n d e r  s ta n d  o r  to  m e d i c a l  e q u i p ‐

m e n t d e s i g n e d  to  r e c e i ve  an d  h o l d  c o m p r e s s e d  ga s  c yl i n d e r s .

1 1 . 3 . 1 0    I n d i vi d u al  s m a l l - s i z e  ( A,  B ,  D ,  o r  E )  c yl i n d e r s  avai l ab l e
fo r  i m m e d i ate  u s e  i n  p ati e n t c ar e  s p ac e s  s h al l  n o t b e  c o n s i d ‐

e r e d  to  b e  i n  s to r ag e .

1 1 . 3 . 1 1    C yl i n d e r s  s h al l  n o t b e  c h a i n e d  to  p o r ta b l e  o r  m o vab l e
a p p ar atu s  s u c h  as  b e d s  an d  o x yg e n  te n ts .

1 1 . 3 . 1 2  S i gn s .

1 1 . 3 . 1 2 . 1    S to r a ge  l o c a ti o n s  m e e ti n g  th e  r e q u i r e m e n ts  o f
1 1 . 3 . 5  o r 1 1 . 3 . 6  s h a l l  h ave  p r e c au ti o n ar y s i gn a ge ,  r e ad ab l e
fr o m  a d i s tan c e  o f 1 . 5  m  ( 5  ft) ,  d i s p l aye d  o n  e a c h  d o o r  o r  ga te

o f th e  s to r a ge  r o o m  o r  e n c l o s u r e .

1 1 . 3 . 1 2 . 2    S i g n s  fo r  i n e r t g as e s  s h al l  i n c l u d e  th e  fo l l o wi n g
wo r d i n g  as  a m i n i m u m :

C AU T I O N

N O  S m o ki n g o r O p e n  Fl am e

P o s i ti ve - P re s s ure  G as e s

Ro o m  M ay H ave  Insuffcient O x yge n

O p e n  D o o r an d  Al l o w Ro o m  to  Ve n ti l ate  B e fo re  E n te ri n g

1 1 . 3 . 1 2 . 2 . 1    E x i s ti n g s i g n ag e  th at i s  n o t i n  s tr i c t c o m p l i a n c e
wi th  th e  p r o vi s i o n s  o f th i s  c o d e  s h a l l  b e  p e r m i tte d  to  b e  c o n ti n ‐

u e d  i n  u s e  as  l o n g as  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  h a s
d e te r m i n e d  th at s u c h  u s e  d o e s  n o t c o n s ti tu te  a d i s ti n c t h az ar d

to  l i fe .

1 1 . 3 . 1 2 . 3    I n  h e a l th  c a r e  fa c i l i ti e s  wh e r e  s m o ki n g  i s  p e r m i tte d ,
s i gn s  s h al l  i n c l u d e  th e  fo l l o wi n g  wo r d i n g  as  a m i n i m u m :

C AU T I O N

N O  S M O KI N G  O R O P E N  FL AM E

O XI D I Z I N G  G AS ( E S )  S T O RE D  WI T H I N

1 1 . 3 . 1 2 . 3 . 1    E x i s ti n g s i g n ag e  th at i s  n o t i n  s tr i c t c o m p l i a n c e
wi th  th e  p r o vi s i o n s  o f th i s  c o d e  s h a l l  b e  p e r m i tte d  to  b e  c o n ti n ‐

u e d  i n  u s e  as  l o n g as  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  h a s
d e te r m i n e d  th at s u c h  u s e  d o e s  n o t c o n s ti tu te  a d i s ti n c t h az ar d

to  l i fe .
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1 1 . 3 . 1 2 . 4    I n  h e al th  c ar e  fac i l i ti e s  wh e r e  s m o ki n g  i s  p r o h i b i te d ,
s i gn s  s h al l  i n c l u d e  th e  fo l l o wi n g  wo r d i n g  as  a m i n i m u m :

C AU T I O N

N O  O P E N  FL AM E

O XI D I Z I N G  G AS ( E S )  S T O RE D  WI T H I N

1 1 . 3 . 1 2 . 4 . 1    E x i s ti n g s i g n ag e  th at i s  n o t i n  s tr i c t c o m p l i a n c e
wi th  th e  p r o vi s i o n s  o f th i s  c o d e  s h a l l  b e  p e r m i tte d  to  b e  c o n ti n ‐
u e d  i n  u s e  as  l o n g as  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  h a s
d e te r m i n e d  th at s u c h  u s e  d o e s  n o t c o n s ti tu te  a d i s ti n c t h az ar d
to  l i fe .

1 1 . 3 . 1 2 . 5    Re p l ac e m e n t o f e x i s ti n g s i g n ag e  th at i n c l u d e s  " N o
S m o ki n g"  fo r  h e al th  c ar e  fa c i l i ti e s  th at p r o h i b i t s m o ki n g  s h a l l
n o t b e  r e q u i r e d .

1 1 . 4  P e r fo r m an c e  C ri te ri a an d  Te s ti n g.

1 1 . 4 . 1  P o r tab l e  P ati e n t C are  G as  E q u i p m e n t.

1 1 . 4 . 1 . 1 *    E ac h  yo ke  o n  an e s th e ti c  ap p a r atu s  c o n s tr u c te d  to
al l o w atta c h m e n t o f a  s m al l  c yl i n d e r  e q u i p p e d  wi th  a fush-type
val ve  s h a l l  h a ve  two  p i n s  i n s tal l e d  a s  specifed  i n  th e  m an d a to r y
r e q u i r e m e n ts  o f C GA V- 1 ,  Standard for Compressed Gas Cylinder
Valve Outlet and Inlet Connections ( AN S I  B 5 7 . 1 ) .

1 1 . 4 . 1 . 2  Te s ti n g.

1 1 . 4 . 1 . 2 . 1    I n te r ve n ti o n s  r e q u i r i n g  te s ti n g  s h a l l  i n c l u d e ,  b u t
n o t b e  l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) Al te r a ti o n  o f p i p e l i n e  h o s e  o r  p i p e l i n e  fttings
( 2 ) Al te r a ti o n  o f i n te r n al  p i p i n g
( 3 ) Ad j u s tm e n t o f s e l e c to r  s wi tc h e s  o r  fush  va l ve s
( 4 ) Re p l a c e m e n t o r  r e p ai r  o f fowmeters  o r  b o b b i n s

1 1 . 4 . 1 . 2 . 2    Afte r  a n y ad j u s tm e n t o r  r e p ai r  i n vo l vi n g  u s e  o f
to o l s ,  o r  an y modifcation  o f th e  g as  p i p i n g  s u p p l y c o n n e c ti o n s
o r  th e  p n e u m a ti c  p o we r  s u p p l y c o n n e c ti o n s  fo r  th e  an e s th e s i a
ve n ti l ato r,  o r  o th e r  p n e u m ati c a l l y p o we r e d  d e vi c e ,  i f o n e  i s
p r e s e n t,  an d  b e fo r e  u s e  o n  p a ti e n ts ,  th e  g as  an e s th e s i a a p p ar a‐
tu s  s h al l  b e  te s te d  a t th e  fnal  c o m m o n  p ath  to  th e  p a ti e n t to
d e te r m i n e  th at o x yge n ,  an d  o n l y o x yg e n ,  i s  d e l i ve r e d  fr o m  th e
o x yge n  fowmeters  an d  th e  o x yge n  fush  va l ve ,  i f an y.

1 1 . 4 . 1 . 2 . 3    B e fo r e  th e  g as  a n e s th e s i a  a p p a r atu s  i s  r e tu r n e d  to
s e r vi c e ,  e ac h  ftting  an d  c o n n e c ti o n  s h al l  b e  c h e c ke d  to  ve r i fy
i ts  p r o p e r  i n d e x i n g  to  th e  r e s p e c ti ve  ga s  s e r vi c e  i n vo l ve d .

1 1 . 4 . 1 . 2 . 4    B e fo r e  th e  g as  a n e s th e s i a  a p p a r atu s  i s  r e tu r n e d  to
s e r vi c e ,  a n  o x yg e n  an a l yz e r,  o r  a  s i m i l a r  d e vi c e ,  s h al l  b e  u s e d  to
ve r i fy th e  o x yg e n  c o n c e n tr a ti o n .

1 1 . 4 . 1 . 3 *    Yo ke -typ e  c o n n e c ti o n s  b e twe e n  an e s th e s i a ap p ar a tu s
an d  fush-type  c yl i n d e r  val ve s  ( c o m m o n l y u s e d  wi th  an e s th e ti c
ga s  c yl i n d e r s )  s h a l l  b e  o f th e  C o n n e c ti o n  N o .  8 6 0  typ e  i n
ac c o r d an c e  wi th  th e  m a n d a to r y r e q u i r e m e n ts  o f C GA V-1 ,
Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connec‐
tions ( AN S I  B 5 7 . 1 ) .

1 1 . 4 . 2  Ap p aratu s  fo r Ad m i n i s te ri n g Re s p i rato r y T h e rap y.

1 1 . 4 . 2 . 1    O x yge n -d e l i ve r y e q u i p m e n t i n te n d e d  to  r e s t o n  th e
foor  s h a l l  b e  e q u i p p e d  wi th  a  b a s e  d e s i g n e d  to  r e n d e r  th e
e n ti r e  a s s e m b l y s tab l e  d u r i n g s to r a ge ,  tr a n s p o r t,  an d  u s e .

1 1 . 4 . 2 . 2    O x yge n  e n c l o s u r e s  o f r i g i d  m ate r i al s  s h al l  b e  fab r i c a‐
te d  o f n o n c o m b u s ti b l e  m a te r i al s .

1 1 . 4 . 2 . 3    E q u i p m e n t s u p p l i e d  fr o m  c yl i n d e r s  o r  c o n tai n e r s
s h a l l  b e  d e s i g n e d  an d  c o n s tr u c te d  fo r  s e r vi c e  a t fu l l  c yl i n d e r  o r

c o n tai n e r  p r e s s u r e  o r  c o n s tr u c te d  fo r  u s e  wi th ,  o r  e q u i p p e d
wi th ,  p r e s s u r e  r e d u c i n g r e g u l a to r s .

1 1 . 4 . 2 . 4    Humidifcation  o r  r e s e r vo i r  j ar s  c o n tai n i n g l i q u i d  to
b e  d i s p e r s e d  i n to  a  g as  s tr e a m  s h al l  b e  m a d e  o f tr a n s p ar e n t o r

tr an s l u c e n t m ate r i a l ,  s h al l  b e  i m p e r vi o u s  to  c o n tai n e d  s o l u ti o n s
a n d  m e d i c ati o n s ,  an d  s h al l  a l l o w o b s e r va ti o n  o f th e  l i q u i d  l e ve l

an d  c o n s i s te n c y.

1 1 . 4 . 2 . 5    Humidifers  a n d  n e b u l i z e r s  s h a l l  b e  e q u i p p e d  wi th
p r o vi s i o n s  fo r  o ve r p r e s s u r e  r e l i e f o r  al a r m  i f th e  fow b e c o m e s
o b s tr u c te d .

1 1 . 4 . 2 . 6    Humidifers  an d  n e b u l i z e r s  s h al l  b e  i n c ap ab l e  o f
ti p p i n g o r  s h a l l  b e  m o u n te d  s o  th at an y ti p p i n g  o r  al te r a ti o n

fr o m  th e  ve r ti c a l  s h al l  n o t i n te r fe r e  wi th  fu n c ti o n  o r  ac c u r ac y.

1 1 . 4 . 3  N o n p ati e n t G as  E q ui p m e n t.

1 1 . 4 . 3 . 1  C ar ts  an d  H an d  Tr u c ks .

1 1 . 4 . 3 . 1 . 1  C o n s tr u c ti o n .    C ar ts  a n d  h an d  tr u c ks  fo r  c yl i n d e r s
a n d  c o n tai n e r s  s h a l l  b e  c o n s tr u c te d  fo r  th e  i n te n d e d  p u r p o s e ,

b e  s e l f-s u p p o r ti n g,  a n d  b e  p r o vi d e d  wi th  ap p r o p r i ate  c h ai n s  o r
s tays  to  r e ta i n  c yl i n d e r s  o r  c o n tai n e r s .

1 1 . 4 . 3 . 2  M e d i c al  D e vi c e s .    M e d i c a l  d e vi c e s  n o t fo r  p a ti e n t c a r e
th at r e q u i r e  m e d i c al  g as e s  o r  m e d i c a l  s u p p o r t g as e s  s h a l l  m e e t

th e  fo l l o wi n g:

( 1 ) B e  l i s te d  fo r  th e  i n te n d e d  p u r p o s e  b y th e  U S  F o o d  an d
D r u g  Ad m i n i s tr ati o n

( 2 ) B e  u n d e r  th e  d i r e c ti o n  o f a l i c e n s e d  m e d i c al  p r o fe s s i o n a l
( 3 ) N o t b e  p e r m a n e n tl y a ttac h e d  to  th e  p i p e d  d i s tr i b u ti o n

s ys te m  (see 5. 1 . 3. 5. 2)
( 4 ) U n d e r g o  a r i s k a s s e s s m e n t c o n d u c te d  b y th e  h e al th  c ar e

fa c i l i ty' s  g o ve r n i n g b o d y to  d e te r m i n e  th e  c h ar a c te r  o f
th e  p r o c e s s e s  an d  o p e r ati o n s  c o n d u c te d  i n  th e  fac i l i ty
an d  wh e th e r  m e d i c al  g as e s  o r  m e d i c a l  s u p p o r t g as e s  a r e

a c c e p ta b l e  fo r  u s e  b y th e  m e d i c al  d e vi c e

1 1 . 5  Ad m i n i s trati o n .

1 1 . 5 . 1  P o l i c i e s .

1 1 . 5 . 1 . 1  E l i m i n ati o n  o f S o u rc e s  o f I gn i ti o n .

1 1 . 5 . 1 . 1 . 1    S m o ki n g  m ate r i al s  ( e . g . ,  m a tc h e s ,  c i g ar e tte s ,  l i g h t‐
e r s ,  l i gh te r  fuid,  to b a c c o  i n  a n y fo r m )  s h a l l  b e  r e m o ve d  fr o m

p ati e n ts  r e c e i vi n g r e s p i r ato r y th e r a p y.

1 1 . 5 . 1 . 1 . 2 *    Wh e n  a  n as al  c an n u l a a n d  i ts  as s o c i ate d  s u p p l y
tu b i n g ar e  d e l i ve r i n g o x yge n  o u ts i d e  o f a  p a ti e n t c a r e  s p a c e ,  n o
s o u r c e s  o f o p e n  fame  s h al l  b e  p e r m i tte d  i n  th e  s i te  o f i n te n ‐

ti o n a l  e x p u l s i o n .

1 1 . 5 . 1 . 1 . 3 *    Wh e n  an y o th e r  o x yg e n  d e l i ve r y e q u i p m e n t n o t
specifed  i n  1 1 . 5 . 1 . 1 . 2  i s  i n  u s e ,  n o  s o u r c e s  o f o p e n  fame  s h a l l

b e  p e r m i tte d  i n  th e  ar e a  o f ad m i n i s tr a ti o n .

1 1 . 5 . 1 . 1 . 4 *    S o l i d  fu e l - b u r n i n g  ap p l i an c e s  s h al l  n o t b e  p e r m i t‐
te d  i n  th e  ar e a  o f ad m i n i s tr ati o n .

1 1 . 5 . 1 . 1 . 5 *    S p a r ki n g to ys  s h al l  n o t b e  p e r m i tte d  i n  an y p a ti e n t
c a r e  s p ac e .

1 1 . 5 . 1 . 1 . 6    N o n m e d i c al  ap p l i an c e s  th a t h ave  h o t s u r fa c e s  o r
s p ar ki n g  m e c h a n i s m s  s h al l  n o t b e  p e r m i tte d  wi th i n  o x yge n -
d e l i ve r y e q u i p m e n t o r  wi th i n  th e  s i te  o f i n te n ti o n al  e x p u l s i o n .



GAS  E QU I P M E N T 9 9 - 1 1 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

1 1 . 5 . 1 . 2  M i s u s e  o f Fl am m ab l e  S u b s tan c e s .

1 1 . 5 . 1 . 2 . 1    F l a m m a b l e  o r  c o m b u s ti b l e  a e r o s o l s  o r  vap o r s ,  s u c h
a s  a l c o h o l ,  s h a l l  n o t b e  u s e d  i n  o x yge n - e n r i c h e d  atm o s p h e r e s .

1 1 . 5 . 1 . 2 . 2    O i l ,  g r e as e ,  o r  o th e r  fammable  s u b s ta n c e s  s h al l  n o t
b e  u s e d  o n / i n  o x yge n  e q u i p m e n t.

1 1 . 5 . 1 . 2 . 3    F l a m m a b l e  a n d  c o m b u s ti b l e  l i q u i d s  s h a l l  n o t b e
p e r m i tte d  wi th i n  th e  s i te  o f i n te n ti o n al  e x p u l s i o n .

1 1 . 5 . 1 . 3  S e r vi c i n g an d  M ai n te n an c e  o f E q ui p m e n t.

1 1 . 5 . 1 . 3 . 1    D e fe c ti ve  e q u i p m e n t s h a l l  b e  i m m e d i a te l y r e m o ve d
fr o m  s e r vi c e .

1 1 . 5 . 1 . 3 . 2    Ar e as  d e s i g n ate d  fo r  th e  s e r vi c i n g o f o x yge n  e q u i p ‐
m e n t s h al l  b e  c l e a n  an d  fr e e  o f o i l ,  g r e as e ,  o r  o th e r  fammable

s u b s tan c e s .

1 1 . 5 . 1 . 3 . 3 *    A s c h e d u l e d  p r e ve n ti ve  m ai n te n a n c e  p r o gr a m
s h a l l  b e  fo l l o we d .

1 1 . 5 . 2  G as e s  i n  C yl i n d e rs  an d  Liquefed  G as e s  i n  C o n tai n e rs .

1 1 . 5 . 2 . 1  Qualifcation  an d  Trai n i n g o f P e rs o n n e l .

1 1 . 5 . 2 . 1 . 1 *    P e r s o n n e l  c o n c e r n e d  wi th  th e  ap p l i c a ti o n  an d
m a i n te n an c e  o f m e d i c a l  g as e s  a n d  o th e r s  wh o  h an d l e  m e d i c al
ga s e s  an d  th e  c yl i n d e r s  th at c o n ta i n  th e  m e d i c al  g as e s  s h al l  b e

tr ai n e d  o n  th e  r i s ks  a s s o c i a te d  wi th  th e i r  h a n d l i n g  a n d  u s e .

1 1 . 5 . 2 . 1 . 2    H e a l th  c ar e  fac i l i ti e s  s h al l  p r o vi d e  p r o gr a m s  o f
c o n ti n u i n g e d u c ati o n  fo r  th e i r  p e r s o n n e l .

1 1 . 5 . 2 . 1 . 3    C o n ti n u i n g e d u c a ti o n  p r o gr a m s  s h a l l  i n c l u d e  p e r i ‐
o d i c  r e vi e w o f s a fe ty gu i d e l i n e s  a n d  u s a ge  r e q u i r e m e n ts  fo r

m e d i c al  ga s e s  an d  th e i r  c yl i n d e r s .

1 1 . 5 . 2 . 1 . 4    E q u i p m e n t s h a l l  b e  s e r vi c e d  o n l y b y p e r s o n n e l
tr a i n e d  i n  th e  m ai n te n an c e  an d  o p e r ati o n  o f th e  e q u i p m e n t.

1 1 . 5 . 2 . 1 . 5    I f a c r yo g e n i c  fuid  c e n tr a l  s u p p l y s ys te m  i s  p r e s e n t,
th e  s u p p l i e r  s h a l l  p r o vi d e  an n u al  tr ai n i n g  o n  i ts  o p e r ati o n .

1 1 . 5 . 2 . 2  Transflling C yl i n d e rs .

1 1 . 5 . 2 . 2 . 1    M i x i n g  o f c o m p r e s s e d  g as e s  i n  c yl i n d e r s  s h a l l  b e
p r o h i b i te d .

1 1 . 5 . 2 . 2 . 2 *    Transflling  o f ga s e o u s  o x yg e n  fr o m  o n e  c yl i n d e r
to  a n o th e r  s h a l l  b e  i n  ac c o r d an c e  wi th  th e  m an d a to r y r e q u i r e ‐
m e n ts  i n  th e  m a n d ato r y r e q u i r e m e n ts  o f C GA P -2 . 5 ,  Standard

for Transflling of High Pressure Gaseous Oxygen Used for Respiration.

1 1 . 5 . 2 . 2 . 3    Transflling  o f a n y g as e s  fr o m  o n e  c yl i n d e r  to
a n o th e r  i n  th e  p ati e n t c ar e  vi c i n i ty s h a l l  b e  p r o h i b i te d .

1 1 . 5 . 2 . 3  Transflling L i q u i d  O x yge n .    Transflling  o f l i q u i d
o x yg e n  s h al l  c o m p l y wi th  1 1 . 5 . 2 . 3 . 1  o r  1 1 . 5 . 2 . 3 . 2 ,  as  ap p l i c ab l e .

1 1 . 5 . 2 . 3 . 1    Transflling  to  l i q u i d  o x yge n  b a s e  r e s e r vo i r  c o n tai n ‐
e r s  o r  to  l i q u i d  o x yg e n  p o r ta b l e  c o n tai n e r s  o ve r  3 4 4 . 7 4  kP a

( 5 0   p s i )  s h a l l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) A d e s i gn a te d  ar e a  i s  s e p ar a te d  b y a fre  b ar r i e r  o f 1 -h o u r
fre-resistive  c o n s tr u c ti o n  fr o m  a n y p o r ti o n  o f a fac i l i ty
wh e r e  p ati e n ts  a r e  h o u s e d ,  e x a m i n e d ,  o r  tr e ate d .

( 2 ) T h e  ar e a i s  m e c h an i c a l l y ve n ti l ate d ,  i s  s p r i n kl e r e d ,  an d
h as  c e r a m i c  o r  c o n c r e te  fooring.

( 3 ) T h e  ar e a  i s  p o s te d  wi th  s i g n s  i n d i c ati n g  th at transflling  i s
o c c u r r i n g a n d  th a t s m o ki n g i n  th e  i m m e d i ate  a r e a i s  n o t
p e r m i tte d .

( 4 ) T h e  i n d i vi d u al  transflling  th e  c o n ta i n e r ( s )  h as  b e e n
p r o p e r l y tr ai n e d  i n  th e  transflling  p r o c e d u r e s .

1 1 . 5 . 2 . 3 . 2 *    Wh e r e  transflling  to  l i q u i d  o x yg e n  p o r tab l e
c o n tai n e r s  at 3 4 4 . 7 4  kP a  ( 5 0  p s i )  a n d  u n d e r,  th e  fo l l o wi n g
c o n d i ti o n s  s h a l l  b e  m e t:

( 1 ) T h e  ar e a  i s  we l l  ve n ti l a te d  a n d  h as  n o n c o m b u s ti b l e  foor‐
ing.

( 2 ) T h e  a r e a i s  p o s te d  wi th  s i g n s  i n d i c a ti n g th at s m o ki n g i n
th e  ar e a  i s  n o t p e r m i tte d .

( 3 ) T h e  i n d i vi d u a l  transflling  th e  l i q u i d  o x yg e n  p o r tab l e
c o n tai n e r  h as  b e e n  p r o p e r l y tr ai n e d  i n  th e  transflling

p r o c e d u r e .
( 4 ) T h e  m an d a to r y r e q u i r e m e n ts  o f C GA P -2 . 6 ,  Standard for

Transflling of Liquid Oxygen Used for Respiration,  a r e  m e t.

1 1 . 5 . 2 . 4 *  Fi l l i n g C yl i n d e rs  fro m  O x yge n  C o n c e n trato rs .    F i l l ‐
i n g  c yl i n d e r s  fr o m  o x yg e n  c o n c e n tr ato r s ,  i n c l u d i n g  i n  th e

p ati e n t c ar e  vi c i n i ty,  s h a l l  b e  i n  ac c o r d an c e  wi th  th e  m an u fac ‐
tu r e r ’ s  i n s tr u c ti o n s ,  n o t to  e x c e e d  th e  l i m i ts  i n  1 1 . 5 . 2 . 4 . 1

th r o u g h  1 1 . 5 . 2 . 4 . 4 .

1 1 . 5 . 2 . 4 . 1    T h e  c yl i n d e r  c o n te n ts  s h al l  n o t e x c e e d  7 0 0  L
( 2 5   ft3 ) .

1 1 . 5 . 2 . 4 . 2    T h e  fow s h a l l  n o t e x c e e d  5   L / m i n  ( 0 . 2   ft3 / m i n ) .

1 1 . 5 . 2 . 4 . 3    T h e  p r e s s u r e  s h al l  n o t e x c e e d  th e  D O T  r ati n g  o f
th e  c yl i n d e r  o r  2 0 , 7 0 0   kP a  ( 3 0 0 0   p s i ) ,  wh i c h e ve r  i s  l e s s .

1 1 . 5 . 2 . 4 . 4    T h e  c yl i n d e r s  s h a l l  b e  i n  ac c o r d an c e  wi th  D O T
r e q u i r e m e n ts  o r  th o s e  o f th e  a p p l i c ab l e  r e g u l ato r y ag e n c y.

1 1 . 5 . 2 . 5  Am b u l ato r y P ati e n ts .    Ar e as  wh e r e  am b u l ato r y
p ati e n ts  o n  o x yg e n  th e r a p y ar e  p e r m i tte d  a c c e s s  s h al l  b e  fame-
a n d  s m o ke -fr e e  ar e as .

1 1 . 5 . 3  U s e  ( I n c l ud i n g I n fo r m ati o n  an d  War n i n g S i gn s ) .

1 1 . 5 . 3 . 1  L ab e l i n g.

1 1 . 5 . 3 . 1 . 1    E q u i p m e n t l i s te d  fo r  u s e  i n  o x yg e n -e n r i c h e d  atm o s ‐
p h e r e s  s h a l l  b e  s o  l ab e l e d .

1 1 . 5 . 3 . 1 . 2    O x yg e n -m e te r i n g  e q u i p m e n t a n d  p r e s s u r e  r e d u c ‐
i n g r e g u l ato r s  s h al l  b e  c o n s p i c u o u s l y l ab e l e d  as  fo l l o ws :

O XYG E N  — U S E  N O  O I L

1 1 . 5 . 3 . 1 . 3    F l o wm e te r s ,  p r e s s u r e  r e d u c i n g  r e g u l ato r s ,  an d
o x yg e n -d i s p e n s i n g  a p p a r atu s  s h al l  b e  c l e ar l y a n d  p e rm a n e n tl y

l ab e l e d ,  d e s i gn a ti n g th e  ga s  o r  m i x tu r e  o f ga s e s  fo r  wh i c h  th e y
a r e  i n te n d e d .

1 1 . 5 . 3 . 1 . 4    Ap p a r atu s  wh o s e  c a l i b r a ti o n  o r  fu n c ti o n  i s  d e p e n d ‐
e n t o n  g as  d e n s i ty s h al l  b e  l a b e l e d  as  to  th e  p r o p e r  s u p p l y ga s
g au ge  p r e s s u r e  ( kP a/ p s i )  fo r  wh i c h  i t i s  i n te n d e d .

1 1 . 5 . 3 . 1 . 5    O x yg e n -m e te r i n g  e q u i p m e n t,  p r e s s u r e  r e d u c i n g
r e g u l ato r s ,  humidifers,  an d  n e b u l i z e r s  s h al l  b e  l ab e l e d  wi th

th e  n am e  o f th e  m a n u fac tu r e r  o r  s u p p l i e r.

1 1 . 5 . 3 . 1 . 6    C yl i n d e r s  an d  c o n tai n e r s  s h a l l  b e  l ab e l e d  i n  ac c o r d ‐
an c e  wi th  th e  m a n d a to r y r e q u i r e m e n ts  o f C GA C - 7 ,  Guide to
Classifcation and Labeling of Compressed Gases.  C o l o r  c o d i n g s h a l l
n o t b e  u ti l i z e d  as  a  p r i m ar y m e th o d  o f d e te r m i n i n g c yl i n d e r  o r

c o n tai n e r  c o n te n t.

1 1 . 5 . 3 . 1 . 7    Al l  l ab e l i n g  s h al l  b e  d u r ab l e  an d  wi th s tan d  c l e an s ‐
i n g  o r  d i s i n fe c ti o n .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 1 . 5 . 3 . 2 *  S i gn s .

1 1 . 5 . 3 . 2 . 1    I n  h e al th  c ar e  fac i l i ti e s  wh e r e  s m o ki n g  i s  n o t
p r o h i b i te d ,  p r e c a u ti o n ar y s i g n s  r e ad a b l e  fr o m  a d i s ta n c e  o f
1 . 5  m  ( 5  ft)  s h a l l  b e  c o n s p i c u o u s l y d i s p l a ye d  wh e r e ve r  s u p p l e ‐
m e n tal  o x yg e n  i s  i n  u s e  a n d  i n  a i s l e s  an d  wal kwa ys  l e a d i n g to
s u c h  a n  ar e a.

1 1 . 5 . 3 . 2 . 2    T h e  s i g n s  s h a l l  b e  attac h e d  to  a d j ac e n t d o o r ways  o r
to  b u i l d i n g wa l l s  o r  b e  s u p p o r te d  b y o th e r  a p p r o p r i ate  m e an s .

1 1 . 5 . 3 . 2 . 3    I n  h e al th  c a r e  fac i l i ti e s  wh e r e  s m o ki n g  i s  p r o h i b i te d
an d  s i g n s  ar e  p r o m i n e n tl y ( s tr a te g i c al l y)  p l a c e d  a t al l  m aj o r
e n tr a n c e s ,  s e c o n d ar y s i g n s  wi th  n o  s m o ki n g l a n gu ag e  s h al l  n o t
b e  r e q u i r e d .

1 1 . 5 . 3 . 2 . 4    T h e  n o n s m o ki n g p o l i c i e s  s h al l  b e  s tr i c tl y e n fo r c e d .

1 1 . 5 . 3 . 3  Tran s p o r tati o n ,  S to rage ,  an d  U s e  o f E q u i p m e n t.

1 1 . 5 . 3 . 3 . 1    F l o w- c o n tr o l  val ve s  o n  a d m i n i s te r i n g  e q u i p m e n t
s h a l l  b e  c l o s e d  p r i o r  to  c o n n e c ti o n  a n d  wh e n  n o t i n  u s e .

1 1 . 5 . 3 . 3 . 2    Ap p a r atu s  s h a l l  n o t b e  s to r e d  o r  tr a n s p o r te d  wi th
l i q u i d  ag e n ts  i n  r e s e r vo i r s .

1 1 . 5 . 3 . 3 . 3    C a r e  s h al l  b e  ta ke n  i n  atta c h i n g c o n n e c ti o n s  fr o m
gas  s e r vi c e s  to  e q u i p m e n t a n d  fr o m  e q u i p m e n t to  p ati e n ts .

1 1 . 5 . 3 . 3 . 4    F i x e d  o r  ad j u s tab l e  orifce  m e c h an i s m s ,  m e te r i n g
val ve s ,  p r e s s u r e  r e d u c i n g  r e g u l a to r s ,  a n d  g au ge s  s h a l l  n o t b e
c o n n e c te d  d i r e c tl y to  h i gh  p r e s s u r e  c yl i n d e r s ,  u n l e s s  specif‐
cally l i s te d  fo r  s u c h  u s e  an d  p r o vi d e d  wi th  ap p r o p r i ate  s a fe ty
d e vi c e s .

1 1 . 5 . 3 . 3 . 5    E q u i p m e n t s h al l  o n l y b e  s e r vi c e d  b y qualifed
p e r s o n n e l .

1 1 . 6  O p e rati o n  an d  M an age m e n t o f C yl i n d e rs .

1 1 . 6 . 1  Ad m i n i s trati o n .    Ad m i n i s tr a ti ve  a u th o r i ti e s  o f h e a l th
c a r e  o r g an i z a ti o n s  s h al l  p r o vi d e  p o l i c i e s  a n d  p r o c e d u r e s  fo r
s a fe  p r ac ti c e s .

1 1 . 6 . 1 . 1    P u r c h a s e  specifcations  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) Specifcations  fo r  c yl i n d e r s
( 2 ) M ar ki n g  o f c yl i n d e r s ,  r e g u l a to r s ,  an d  val ve s
( 3 ) P r o p e r  c o n n e c ti o n s  o n  th e  c yl i n d e r s  s u p p l i e d  to  th e

fac i l i ty

1 1 . 6 . 1 . 2    Tr a i n i n g  p r o c e d u r e s  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) M ai n te n a n c e  p r o g r am s  i n  ac c o r d an c e  wi th  th e  m an u fac ‐
tu r e r ’ s  r e c o m m e n d a ti o n s  fo r  th e  p i p e d  g as  s ys te m

( 2 ) U s e  a n d  tr a n s p o r t o f e q u i p m e n t an d  th e  p r o p e r  h a n d l i n g
o f c yl i n d e r s ,  c o n tai n e r s ,  h an d  tr u c ks ,  s u p p o r ts ,  a n d  va l ve
p r o te c ti o n  c ap s

( 3 ) Verifcation  o f g as  c o n te n t an d  m e c h an i c al  c o n n e c ti o n
specifcity o f e a c h  c yl i n d e r  o r  c o n tai n e r  p r i o r  to  p l a c i n g i t

i n to  s e r vi c e

1 1 . 6 . 1 . 3    P o l i c i e s  fo r  e n fo r c e m e n t s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) Re g u l ati o n s  fo r  th e  s to r ag e  an d  h an d l i n g  o f c yl i n d e r s  an d
c o n tai n e r s  o f o x yg e n  an d  n i tr o u s  o x i d e

( 2 ) P r o m p t e val u ati o n  o f a l l  s i g n al  war n i n gs  an d  a l l  n e c e s s ar y
m e a s u r e s  ta ke n  to  r e -e s tab l i s h  th e  p r o p e r  fu n c ti o n s  o f th e
m e d i c al  ga s  a n d  va c u u m  s ys te m s

( 3 ) O r g an i z a ti o n a l  c ap a b i l i ty a n d  r e s o u r c e s  to  c o p e  wi th  a
c o m p l e te  l o s s  o f an y m e d i c al  ga s  o r  va c u u m  s ys te m

( 4 ) S u c c e s s fu l  c o m p l e ti o n  o f al l  te s ts  r e q u i r e d  i n  5 . 1 . 1 2 . 4
p r i o r  to  th e  u s e  o f an y m e d i c al  ga s  o r  va c u u m  p i p i n g

s ys te m  fo r  p ati e n t c a r e
( 5 ) L o c ati o n s  i n te n d e d  fo r  th e  d e l i ve r y ve h i c l e  d e l i ve r i n g

c r yo g e n i c  l i q u i d  to  c r yo ge n i c  fuid  c e n tr al  s u p p l y s ys te m s
to  r e m ai n  o p e n  an d  n o t b e  u s e d  fo r  an y o th e r  p u r p o s e

( e . g . ,  ve h i c l e  p ar ki n g ,  s to r ag e  o f tr a s h  c o n ta i n e r s )

1 1 . 6 . 2  S p e c i al  P re c au ti o n s  fo r H an d l i n g O x yge n  C yl i n d e rs  an d
M an i fo l d s .    H an d l i n g o f o x yg e n  c yl i n d e r s  a n d  m a n i fo l d s  s h a l l
b e  b as e d  o n  th e  m a n d ato r y r e q u i r e m e n ts  o f C GA G-4 ,  Oxygen.

1 1 . 6 . 2 . 1    O x yg e n  c yl i n d e r s ,  c o n tai n e r s ,  an d  as s o c i ate d  e q u i p ‐
m e n t s h al l  b e  p r o te c te d  fr o m  c o n ta c t wi th  o i l  o r  g r e as e  b y
m e a n s  o f th e  fo l l o wi n g specifc  p r e c a u ti o n s :

( 1 ) O i l ,  g r e as e ,  o r  r e ad i l y fammable  m ate r i al s  s h al l  n o t b e
p e r m i tte d  to  c o m e  i n  c o n tac t wi th  o x yge n  c yl i n d e r s ,
va l ve s ,  p r e s s u r e  r e d u c i n g  r e gu l ato r s ,  g au ge s ,  o r  fttings.

( 2 ) P r e s s u r e  r e d u c i n g  r e g u l a to r s ,  fttings,  o r  g au g e s  s h al l  n o t
b e  l u b r i c ate d  wi th  o i l  o r  an y o th e r  fammable  s u b s ta n c e .

( 3 ) O x yg e n  c yl i n d e r s  o r  a p p a r atu s  s h a l l  n o t b e  h an d l e d  wi th
o i l y o r  g r e as y h a n d s ,  g l o ve s ,  o r  r ag s .

1 1 . 6 . 2 . 2    E q u i p m e n t as s o c i ate d  wi th  o x yg e n  s h al l  b e  p r o te c te d
fr o m  c o n tam i n a ti o n  b y m e a n s  o f th e  fo l l o wi n g specifc  p r e c a u ‐
ti o n s :

( 1 ) P ar ti c l e s  o f d u s t an d  d i r t s h al l  b e  c l e ar e d  fr o m  c yl i n d e r
val ve  o p e n i n g s  b y s l i gh tl y o p e n i n g  a n d  c l o s i n g  th e  val ve

b e fo r e  ap p l yi n g  an y ftting  to  th e  c yl i n d e r  val ve .
( 2 ) T h e  h i gh - p r e s s u r e  val ve  o n  th e  o x yg e n  c yl i n d e r  s h a l l  b e

o p e n e d  s l o wl y b e fo r e  b r i n gi n g th e  ap p ar a tu s  to  th e
p ati e n t o r  th e  p a ti e n t to  th e  ap p ar a tu s .

( 3 ) An  o x yg e n  c yl i n d e r  s h al l  n o t b e  d r ap e d  wi th  an y m ate r i al s
s u c h  a s  h o s p i ta l  g o wn s ,  m as ks ,  o r  c a p s .

( 4 ) C yl i n d e r- va l ve  p r o te c ti o n  c a p s ,  wh e r e  p r o vi d e d ,  s h al l  b e
ke p t i n  p l ac e  an d  b e  h an d -ti gh te n e d ,  e x c e p t wh e n  c yl i n ‐
d e r s  a r e  i n  u s e  o r  c o n n e c te d  fo r  u s e .

( 5 ) Val ve s  s h a l l  b e  c l o s e d  o n  al l  e m p ty c yl i n d e r s  i n  s to r a ge .

1 1 . 6 . 2 . 3    C yl i n d e r s  s h al l  b e  p r o te c te d  fr o m  d am a ge  b y m e a n s
o f th e  fo l l o wi n g specifc  p r o c e d u r e s :

( 1 ) O x yg e n  c yl i n d e r s  s h al l  b e  p r o te c te d  fr o m  ab n o r m al
m e c h an i c al  s h o c k,  wh i c h  i s  l i a b l e  to  d a m ag e  th e  c yl i n ‐

d e r,  val ve ,  o r  s a fe ty d e vi c e .
( 2 ) O x yg e n  c yl i n d e r s  s h al l  n o t b e  s to r e d  n e a r  e l e va to r s  o r

ga n gwa ys  o r  i n  l o c ati o n s  wh e r e  h e avy m o vi n g  o b j e c ts  wi l l
s tr i ke  th e m  o r  fa l l  o n  th e m .

( 3 ) C yl i n d e r s  s h al l  b e  p r o te c te d  fr o m  tam p e r i n g b y u n au ‐
th o r i z e d  i n d i vi d u al s .

( 4 ) C yl i n d e r s  o r  c yl i n d e r  val ve s  s h al l  n o t b e  r e p ai r e d ,  p a i n ‐
te d ,  o r  al te r e d .

( 5 ) S afe ty r e l i e f d e vi c e s  i n  val ve s  o r  c yl i n d e r s  s h a l l  n o t b e
ta m p e r e d  wi th .

( 6 ) Val ve  o u tl e ts  c l o g g e d  wi th  i c e  s h al l  b e  th a we d  wi th  wa r m
— n o t b o i l i n g  — wate r.

( 7 ) A to r c h  fame  s h a l l  n o t b e  p e r m i tte d ,  u n d e r  a n y c i r c u m ‐
s tan c e s ,  to  c o m e  i n  c o n tac t wi th  a c yl i n d e r,  c yl i n d e r
val ve ,  o r  s a fe ty d e vi c e .

( 8 ) S p a r ks  an d  fame  s h al l  b e  ke p t away fr o m  c yl i n d e r s .
( 9 ) E ve n  i f th e y ar e  c o n s i d e r e d  to  b e  e m p ty,  c yl i n d e r s  s h a l l

n o t b e  u s e d  as  r o l l e r s ,  s u p p o r ts ,  o r  fo r  an y p u r p o s e  o th e r
th a n  th at fo r  wh i c h  th e  s u p p l i e r  i n te n d e d  th e m .

( 1 0 ) L a r ge  c yl i n d e r s  ( e x c e e d i n g s i z e  E )  an d  c o n tai n e r s  l ar g e r
th a n  4 5  kg ( 1 0 0  l b )  we i g h t s h al l  b e  tr an s p o r te d  o n  a

p r o p e r  h an d  tr u c k o r  c ar t c o m p l yi n g  wi th  1 1 . 4 . 3 . 1 .
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( 1 1 ) F r e e s tan d i n g  c yl i n d e r s  s h al l  b e  p r o p e r l y c h a i n e d  o r
s u p p o r te d  i n  a  p r o p e r  c yl i n d e r  s tan d  o r  c ar t.

( 1 2 ) C yl i n d e r s  s h al l  n o t b e  s u p p o r te d  b y r ad i ato r s ,  s te a m
p i p e s ,  o r  h e at d u c ts .

1 1 . 6 . 2 . 4    C yl i n d e r s  an d  th e i r  c o n te n ts  s h a l l  b e  h a n d l e d  wi th
c a r e ,  wh i c h  s h a l l  i n c l u d e  th e  fo l l o wi n g specifc  p r o c e d u r e s :

( 1 ) O x yg e n  fttings,  va l ve s ,  p r e s s u r e  r e d u c i n g  r e g u l a to r s ,  o r
ga u g e s  s h al l  n o t b e  u s e d  fo r  a n y s e r vi c e  o th e r  th an  th at

o f o x yge n .
( 2 ) G as e s  o f an y typ e  s h a l l  n o t b e  m i x e d  i n  an  o x yg e n  c yl i n ‐

d e r  o r  a n y o th e r  c yl i n d e r.
( 3 ) O x yg e n  s h a l l  a l wa ys  b e  d i s p e n s e d  fr o m  a c yl i n d e r

th r o u g h  a p r e s s u r e  r e d u c i n g  r e gu l ato r.
( 4 ) T h e  c yl i n d e r  va l ve  s h al l  b e  o p e n e d  s l o wl y,  wi th  th e  fa c e

o f th e  i n d i c ato r  o n  th e  p r e s s u r e  r e d u c i n g  r e g u l ato r
p o i n te d  away fr o m  a l l  p e r s o n s .

( 5 ) O x yg e n  s h a l l  b e  r e fe r r e d  to  b y i ts  p r o p e r  n am e ,  oxygen,
n o t a i r,  a n d  l i q u i d  o x yg e n  s h a l l  b e  r e fe r r e d  to  b y i ts
p r o p e r  n am e ,  n o t l i q u i d  a i r.

( 6 ) O x yg e n  s h al l  n o t b e  u s e d  a s  a s u b s ti tu te  fo r  c o m p r e s s e d
ai r.

( 7 ) T h e  m ar ki n g s  s ta m p e d  o n  c yl i n d e r s  s h al l  n o t b e
ta m p e r e d  wi th ,  b e c au s e  i t i s  ag ai n s t fe d e r al  s ta tu te s  to

c h a n ge  th e s e  m ar ki n g s .
( 8 ) M ar ki n g s  u s e d  fo r  th e  identifcation  o f c o n te n ts  o f c yl i n ‐

d e r s  s h a l l  n o t b e  d e fa c e d  o r  r e m o ve d ,  i n c l u d i n g  d e c al s ,
ta gs ,  an d  s te n c i l e d  m a r ks ,  e x c e p t th o s e  l ab e l s / tag s  u s e d
fo r  i n d i c ati n g  c yl i n d e r  s ta tu s  ( e . g . ,  fu l l ,  i n  u s e ,  e m p ty) .

( 9 ) T h e  o wn e r  o f th e  c yl i n d e r  s h al l  b e  notifed  i f an y c o n d i ‐
ti o n  h as  o c c u r r e d  th at m i g h t al l o w an y fo r e i gn  s u b s ta n c e

to  e n te r  a c yl i n d e r  o r  val ve ,  gi vi n g d e tai l s  a n d  th e  c yl i n ‐
d e r  n u m b e r.

( 1 0 ) N e i th e r  c yl i n d e r s  n o r  c o n ta i n e r s  s h al l  b e  p l ac e d  i n  th e
p r o x i m i ty o f r ad i a to r s ,  s te a m  p i p e s ,  h e at d u c ts ,  o r  o th e r
s o u r c e s  o f h e a t.

( 1 1 ) Ve r y c o l d  c yl i n d e r s  o r  c o n ta i n e r s  s h a l l  b e  h an d l e d  wi th
c a r e  to  avo i d  i n j u r y.

1 1 . 6 . 2 . 5    O x yge n  e q u i p m e n t th at i s  d e fe c ti ve  s h al l  n o t b e  u s e d
u n ti l  o n e  o f th e  fo l l o wi n g tas ks  h a s  b e e n  p e r fo r m e d :

( 1 ) I t h as  b e e n  r e p ai r e d  b y c o m p e te n t i n -h o u s e  p e r s o n n e l .
( 2 ) I t h a s  b e e n  r e p a i r e d  b y th e  m an u fa c tu r e r  o r  h i s  o r  h e r

au th o r i z e d  ag e n t.
( 3 ) I t h as  b e e n  r e p l a c e d .

1 1 . 6 . 2 . 6    P r e s s u r e  r e d u c i n g r e g u l ato r s  th a t ar e  i n  n e e d  o f
re p ai r  o r  c yl i n d e r s  h avi n g  val ve s  th at d o  n o t o p e r a te  p r o p e r l y

s h a l l  n o t b e  u s e d .

1 1 . 6 . 3  S p e c i al  P re c au ti o n s  fo r M ak i n g C yl i n d e r an d  C o n tai n e r
C o n n e c ti o n s .

1 1 . 6 . 3 . 1    C yl i n d e r  va l ve s  s h al l  b e  o p e n e d  a n d  c o n n e c te d  i n
ac c o r d an c e  wi th  th e  fo l l o wi n g p r o c e d u r e :

( 1 ) M ake  c e r tai n  th a t ap p ar a tu s  an d  c yl i n d e r  va l ve  c o n n e c ‐
ti o n s  an d  c yl i n d e r  wr e n c h e s  a r e  fr e e  o f fo r e i g n  m a te r i al s .

( 2 ) Tu r n  th e  c yl i n d e r  val ve  o u tl e t awa y fr o m  p e r s o n n e l
fo l l o wi n g  th e s e  s a fe ty p r o c e d u r e s :

( a) S tan d  to  th e  s i d e  — n o t i n  fr o n t a n d  n o t i n  b ac k.
( b ) B e fo r e  c o n n e c ti n g  th e  ap p ar a tu s  to  th e  c yl i n d e r

val ve ,  m o m e n ta r i l y o p e n  th e  c yl i n d e r  va l ve  to  e l i m i ‐
n ate  d u s t.

( 3 ) M ake  c o n n e c ti o n  o f th e  ap p ar a tu s  to  th e  c yl i n d e r  va l ve ,
a n d  ti g h te n  th e  c o n n e c ti o n  n u t s e c u r e l y wi th  a wr e n c h .

( 4 ) Re l e as e  th e  l o w-p r e s s u r e  ad j u s tm e n t s c r e w o f th e
p r e s s u r e -r e d u c i n g  r e g u l ato r  c o m p l e te l y.

( 5 ) S l o wl y o p e n  c yl i n d e r  va l ve  to  th e  fu l l -o p e n  p o s i ti o n .
( 6 ) S l o wl y tu r n  i n  th e  l o w-p r e s s u r e  ad j u s tm e n t s c r e w o n  th e

p r e s s u r e  r e d u c i n g  r e g u l a to r  u n ti l  th e  p r o p e r  o p e r ati n g
p r e s s u r e  i s  o b tai n e d .

( 7 ) O p e n  th e  va l ve  to  th e  u ti l i z ati o n  ap p a r atu s .

1 1 . 6 . 3 . 2    C o n n e c ti o n s  fo r  c o n tai n e r s  s h al l  b e  m a d e  i n  ac c o r d ‐
an c e  wi th  th e  c o n ta i n e r  m an u fac tu r e r ’ s  o p e r ati n g  i n s tr u c ti o n s .

1 1 . 6 . 4  S p e c i al  P re c au ti o n s  fo r th e  C are  o f S afe ty M e c h an i s m s .

1 1 . 6 . 4 . 1    P e r s o n n e l  u s i n g c yl i n d e r s  an d  c o n tai n e r s  a n d  o th e r
e q u i p m e n t c o ve r e d  i n  th i s  c h ap te r  s h a l l  b e  fam i l i ar  wi th  th e
m a n d a to r y r e q u i r e m e n ts  o f C G A P i n -I n d e x  S afe ty S ys te m  an d

th e  C G A D i am e te r-I n d e x  S afe ty S ys te m ,  wh i c h  ar e  b o th
d e s i g n e d  to  p r e ve n t u ti l i z a ti o n  o f th e  wr o n g  g as .

1 1 . 6 . 4 . 2    S a fe ty r e l i e f m e c h an i s m s ,  n o n i n te r c h an g e ab l e
c o n n e c to r s ,  a n d  o th e r  s a fe ty fe atu r e s  s h a l l  n o t b e  r e m o ve d ,
al te r e d ,  o r  r e p l a c e d .

1 1 . 6 . 5  S p e c i al  P re c au ti o n s  — S to rage  o f C yl i n d e rs  an d
C o n tai n e rs .

1 1 . 6 . 5 . 1    S to r ag e  s h a l l  b e  p l an n e d  s o  th a t c yl i n d e r s  c a n  b e  u s e d
i n  th e  o r d e r  i n  wh i c h  th e y a r e  r e c e i ve d  fr o m  th e  s u p p l i e r.

1 1 . 6 . 5 . 2    I f e m p ty an d  fu l l  c yl i n d e r s  ar e  s to r e d  wi th i n  th e  s a m e
e n c l o s u r e ,  e m p ty c yl i n d e r s  s h al l  b e  s e gr e g ate d  fr o m  fu l l  c yl i n ‐

d e r s .

1 1 . 6 . 5 . 2 . 1    Wh e n  th e  fa c i l i ty e m p l o ys  c yl i n d e r s  wi th  i n te g r al
p r e s s u r e  g au ge ,  i t s h al l  e s tab l i s h  th e  th r e s h o l d  p r e s s u r e  at
wh i c h  a c yl i n d e r  i s  c o n s i d e r e d  e m p ty.

1 1 . 6 . 5 . 3    E m p ty c yl i n d e r s  s h al l  b e  m ar ke d  to  avo i d  c o n fu s i o n
an d  d e l ay i f a fu l l  c yl i n d e r  i s  n e e d e d  i n  a r ap i d  m an n e r.

1 1 . 6 . 5 . 4    C yl i n d e r s  s to r e d  i n  e x te r i o r  l o c ati o n s  s h al l  b e  a s
fo l l o ws :

( 1 ) S e c u r e d  ag ai n s t fa l l i n g o r  ti p p i n g
( 2 ) S to r e d  i n  a  we l l -d r ai n e d  l o c a ti o n  an d  p r o te c te d  fr o m

p r o l o n g e d  c o n tac t wi th  s o i l
( 3 ) P r e ve n te d  fr o m  r e a c h i n g te m p e r atu r e s  l o we r  th a n  th e

r e c o m m e n d ati o n s  o f th e  m e d i c al  g as  s u p p l i e r
( 4 ) S c r e e n e d  ag ai n s t c o n ti n u o u s  e x p o s u r e  to  d i r e c t r a ys  o f

th e  s u n  wh e r e  th e  am b i e n t te m p e r atu r e  e x c e e d s  5 2 ° C
( 1 2 5 ° F )

1 1 . 6 . 5 . 5 *    S to r a ge  o f n i tr o u s  o x i d e  c yl i n d e r s  s h al l  b e  s e c u r e d
a ga i n s t u n au th o r i z e d  a c c e s s .

1 1 . 7  L i q u i d  O x yge n  E q u i p m e n t.

1 1 . 7 . 1  G e n e ral .    T h e  s to r ag e  an d  u s e  o f l i q u i d  o x yge n  i n
l i q u i d  o x yge n  b as e  r e s e r vo i r  c o n tai n e r s  an d  l i q u i d  o x yg e n  p o r t‐
a b l e  c o n ta i n e r s  s h al l  c o m p l y wi th  th e  fo l l o wi n g,  o r  s to r ag e  an d

u s e  s h a l l  b e  i n  ac c o r d an c e  wi th  th e  a d o p te d  fre  p r e ve n ti o n
c o d e .

1 1 . 7 . 2  I n fo r m ati o n  an d  I n s tr uc ti o n s .    T h e  l i q u i d  o x yg e n  s e l l e r
s h a l l  p r o vi d e  th e  u s e r  wi th  d o c u m e n tati o n  th at i n c l u d e s ,  b u t i s
n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) M an u fa c tu r e r ’ s  i n s tr u c ti o n s ,  i n c l u d i n g l ab e l i n g fo r  s to r ‐
a ge  a n d  u s e  o f th e  c o n tai n e r s
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( 2 ) Re q u i r e m e n ts  fo r  s to r ag e  an d  u s e  o f c o n ta i n e r s  away
fr o m  i gn i ti o n  s o u r c e s ,  e x i ts ,  e l e c tr i c al  h a z a r d s ,  an d  h i gh -
te m p e r a tu r e  d e vi c e s

( 3 ) M e th o d s  fo r  c o n tai n e r  r e s tr ai n t to  p r e ve n t fal l i n g
( 4 ) Re q u i r e m e n ts  fo r  c o n ta i n e r  h an d l i n g
( 5 ) S afe g u ar d s  fo r  reflling  o f c o n tai n e r s

1 1 . 7 . 3  C o n tai n e r S to rage ,  U s e ,  an d  O p e rati o n .

1 1 . 7 . 3 . 1 *    C o n ta i n e r s  s h a l l  b e  s to r e d ,  u s e d ,  an d  o p e r ate d  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s  a n d  l a b e l i n g .

1 1 . 7 . 3 . 2    C o n tai n e r s  s h al l  n o t b e  p l a c e d  i n  th e  fo l l o wi n g  a r e as :

( 1 ) Wh e r e  th e y c an  b e  ti p p e d  o ve r  b y th e  m o ve m e n t o f a
d o o r

( 2 ) Wh e r e  th e y i n te r fe r e  wi th  fo o t traffc
( 3 ) Wh e r e  th e y a r e  s u b j e c t to  d a m a ge  fr o m  fal l i n g  o b j e c ts
( 4 ) Wh e r e  e x p o s e d  to  o p e n  fames  an d  h i gh -te m p e r a tu r e

d e vi c e s

1 1 . 7 . 3 . 3 *    L i q u i d  o x yge n  b as e  r e s e r vo i r  c o n tai n e r s  s h al l  b e
s e c u r e d  b y o n e  o f th e  fo l l o wi n g  m e th o d s  wh i l e  i n  s to r a ge  o r
u s e  to  p r e ve n t ti p p i n g  o ve r  c au s e d  b y c o n tac t,  vi b r a ti o n ,  o r  s e i s ‐
m i c  a c ti vi ty:

( 1 ) S e c u r i n g to  a  fxed  o b j e c t wi th  o n e  o r  m o r e  r e s tr ai n ts
( 2 ) S e c u r i n g wi th i n  a fr a m e wo r k,  s tan d ,  o r  as s e m b l y d e s i g n e d

to  r e s i s t c o n ta i n e r  m o ve m e n t
( 3 ) Re s tr ai n i n g b y p l a c i n g  th e  c o n tai n e r  a ga i n s t two  p o i n ts  o f

c o n tac t

1 1 . 7 . 3 . 4    L i q u i d  o x yg e n  b as e  r e s e r vo i r  c o n tai n e r s  s h a l l  b e
tr a n s p o r te d  b y a c ar t o r  h a n d  tr u c k d e s i gn e d  fo r  s u c h  u s e ,
u n l e s s  a c o n tai n e r  i s  e q u i p p e d  wi th  a  r o l l e r  b as e .

1 1 . 7 . 3 . 5 *  L i q u i d  O x yge n  P o r tab l e  C o n tai n e rs .

1 1 . 7 . 3 . 5 . 1    L i q u i d  o x yg e n  p o r tab l e  c o n tai n e r s  s h al l  b e  ke p t i n
an  u p r i gh t p o s i ti o n .

1 1 . 7 . 3 . 5 . 2    L i q u i d  o x yge n  p o r tab l e  c o n ta i n e r s  s h al l  n o t b e
c a r r i e d  u n d e r  c l o th i n g o r  o th e r  c o ve r i n g.

1 1 . 7 . 3 . 5 . 3    L i q u i d  o x yg e n  p o r ta b l e  c o n tai n e r s  s h al l  b e  ke p t
a way fr o m  i gn i ti o n  s o u r c e s ,  e l e c tr i c al  h a z a r d s ,  a n d  h i gh

te m p e r a tu r e  d e vi c e s  d u r i n g flling  an d  u s e .

1 1 . 7 . 3 . 6    T h e  transflling  o f c o n tai n e r s  s h al l  b e  i n  ac c o r d a n c e
wi th  th e  m an u fac tu r e r ’ s  i n s tr u c ti o n s  an d  th e  r e q u i r e m e n ts  o f
1 1 . 7 . 3 . 6 . 1  th r o u g h  1 1 . 7 . 3 . 6 . 2 .

1 1 . 7 . 3 . 6 . 1    L i q u i d  o x yge n  c o n ta i n e r s  s h al l  b e  flled  o u td o o r s  o r
i n  c o m p l i a n c e  wi th  1 1 . 5 . 2 . 3 . 1 .

1 1 . 7 . 3 . 6 . 1 . 1 *    A d r i p  p an  c o m p a ti b l e  wi th  l i q u i d  o x yge n  s h a l l
b e  p r o vi d e d  u n d e r  th e  l i q u i d  o x yg e n  b a s e  r e s e r vo i r  c o n ta i n e r ’ s
flling  a n d  ve n t c o n n e c ti o n s  u s e d  d u r i n g  th e  flling  p r o c e s s ,

u n l e s s  th e  flling  i s  p e r fo r m e d  o n  a n o n c o m b u s ti b l e  s u r fa c e
s u c h  a s  c o n c r e te .

1 1 . 7 . 3 . 6 . 2    L i q u i d  o x yge n  p o r tab l e  c o n ta i n e r s  s h al l  b e  p e r m i t‐
te d  to  b e  flled  i n d o o r s  wh e n  th e  l i q u i d  o x yge n  b a s e  r e s e r vo i r

c o n tai n e r  i s  d e s i gn e d  fo r  flling  s u c h  c o n tai n e r s  an d  th e  wr i tte n
i n s tr u c ti o n s  p r o vi d e d  b y th e  c o n tai n e r  m an u fa c tu r e r  ar e

fo l l o we d .

1 1 . 7 . 4  M ax i m u m  Q u an ti ty.

1 1 . 7 . 4 . 1    T h e  m ax i m u m  to tal  q u an ti ty o f l i q u i d  o x yg e n  p e r m i t‐
te d  i n  s to r a ge  a n d  i n  u s e  i n  a p ati e n t b e d  l o c ati o n  o r  p ati e n t
c a r e  vi c i n i ty s h al l  b e  1 2 0  L  ( 3 1 . 6  g al ) ,  p r o vi d e d  th at th e  p ati e n t

b e d  l o c ati o n  o r  p a ti e n t c ar e  vi c i n i ty,  o r  b o th ,  ar e  s e p ar ate d
fr o m  th e  r e m ai n d e r  o f th e  fac i l i ty b y fre  b ar r i e r s  an d  h o r i z o n ‐
ta l  as s e m b l i e s  h avi n g  a m i n i m u m  fre  r e s i s ta n c e  r a ti n g o f

1   h o u r  i n  ac c o r d a n c e  wi th  th e  ad o p te d  b u i l d i n g  c o d e .

1 1 . 7 . 4 . 2    O n e  l i q u i d  o x yge n  p o r tab l e  c o n tai n e r  [ l i m i te d  to
1 . 5  L  ( 0 . 3 9 6  g al )  c ap a c i ty]  p e r  p a ti e n t i s  p e r m i tte d  to  b e  s to r e d

o r  u s e d  i n  a p ati e n t b e d  l o c ati o n  o r  p ati e n t c ar e  vi c i n i ty wi th ‐
o u t h a vi n g to  m e e t th e  fre  s e p ar a ti o n  r e q u i r e m e n ts  o f 1 1 . 7 . 4 . 1 .
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C h ap te r 1 2    E m e rge n c y M an age m e n t

1 2 . 1 *  Ap p l i c ab i l i ty.      T h i s  c h ap te r  s h a l l  a p p l y to  n e w an d  e x i s t‐
i n g h e a l th  c a re  fac i l i ti e s .

1 2 . 1 . 1 *    T h i s  c h a p te r  s h al l  p r o vi d e  th o s e  wi th  th e  r e s p o n s i b i l ‐
i ty fo r  e m e r ge n c y m an a ge m e n t i n  h e al th  c a r e  fac i l i ti e s  wi th  th e

c r i te r i a to  as s e s s ,  m i ti g ate ,  p r e p a r e  fo r,  r e s p o n d  to ,  an d  r e c o ve r
fr o m  e m e r g e n c i e s  o f an y o r i gi n .

Δ 1 2 . 1 . 2 *    T h i s  c h ap te r  s h al l  b e  th e  s o u r c e  fo r  e m e r ge n c y
m a n ag e m e n t i n  h e al th  c ar e  fac i l i ti e s .

1 2 . 1 . 3    T h i s  c h ap te r  s h a l l  ai d  i n  d e ve l o p i n g ,  m a i n tai n i n g ,  an d
e val u a ti n g e ffe c ti ve  e m e r g e n c y m an a ge m e n t p r o gr a m s  i n  n e w
a n d  e x i s ti n g fac i l i ti e s .

1 2 . 2  Re s p o n s i b i l i ti e s .

1 2 . 2 . 1 *  Au th o ri ty H avi n g J uri s d i c ti o n .

1 2 . 2 . 1 . 1    T h e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h a l l  b e  c o gn i z a n t
o f th e  r e q u i re m e n ts  o f a h e al th  c ar e  fa c i l i ty wi th  r e s p e c t to  i ts

u n i q u e n e s s  fo r  c o n ti n u e d  o p e r ati o n  o f th e  fac i l i ty i n  an  e m e r ‐
g e n c y.

1 2 . 2 . 1 . 2    T h e  a u th o r i ty h avi n g  j u r i s d i c ti o n  s h a l l  e n s u r e  h e a l th
c a r e  fac i l i ty e m e r g e n c y m an ag e m e n t p r o g r am s  m e e t th e
r e q u i r e m e n ts  o f th i s  c h ap te r.

1 2 . 2 . 2  S e n i o r M an age m e n t.

1 2 . 2 . 2 . 1    T h e  s e n i o r  m an a ge m e n t s h a l l  a c ti ve l y p a r ti c i p a te  i n
a n d  s u p p o r t e m e r g e n c y m an ag e m e n t p l an n i n g.

1 2 . 2 . 2 . 2    S e n i o r  m an ag e m e n t s h a l l  p r o vi d e  th e  r e q u i r e d
r e s o u r c e s  to  d e ve l o p  an d  s u p p o r t th e  e m e r ge n c y m an ag e m e n t

p r o gr a m .

1 2 . 2 . 2 . 3    At l e as t o n e  r e p r e s e n tati ve  o f s e n i o r  m an ag e m e n t
s h a l l  p r o vi d e  a d o c u m e n te d  r e vi e w o f afte r-a c ti o n  r e p o r ts  an d

th e  an n u al  e val u ati o n  o f th e  e m e r g e n c y o p e r a ti o n s  p l an
( E O P ) .

1 2 . 2 . 2 . 4    S e n i o r  m an ag e m e n t s h al l  d i r e c t th e  p r i o r i ti z a ti o n  o f
o p p o r tu n i ti e s  fo r  i m p r o ve m e n t identifed  d u r i n g e x e r c i s e s ,

e ve n ts ,  a n d  i n c i d e n ts .

1 2 . 2 . 2 . 5    S e n i o r  m an a ge m e n t s h al l  ap p o i n t a  p r o gr a m  c o o r d i ‐
n ato r.

1 2 . 2 . 3 *  E m e rge n c y M an age m e n t C o m m i tte e .    T h e  e m e r g e n c y
m a n ag e m e n t c o m m i tte e  s h a l l  i n c l u d e  r e p r e s e n tati ve s  o f s e n i o r

m a n ag e m e n t an d  c l i n i c a l  an d  s u p p o r t s e r vi c e s .

1 2 . 2 . 3 . 1 *    T h e  m e m b e r s h i p  o f th e  e m e r ge n c y m an a ge m e n t
c o m m i tte e  s h al l  i n c l u d e  a  c h a i r p e r s o n ,  th e  e m e r g e n c y
p r o gr a m  c o o r d i n ato r,  an d  l e ad e r s h i p  r e p r e s e n ta ti ve s  o f th o s e

d e p a r tm e n ts ,  s e r vi c e s ,  an d  a r e as  th a t h a ve  a signifcant r o l e  i n
th e  fa c i l i ty' s  e m e r g e n c y m an ag e m e n t a c ti vi ti e s .

1 2 . 2 . 3 . 2    T h e  e m e r g e n c y m a n ag e m e n t c o m m i tte e  s h a l l  h ave
th e  r e s p o n s i b i l i ty fo r  th e  e m e r ge n c y m an a ge m e n t p r o gr a m
wi th i n  th e  fac i l i ty.

1 2 . 2 . 3 . 3 *    T h e  e m e r ge n c y m a n ag e m e n t c o m m i tte e  s h a l l
m o d e l  th e  e m e r ge n c y o p e r ati o n s  p l an  o n  a n  i n c i d e n t

c o m m an d  s ys te m  ( I C S )  i n  c o o r d i n ati o n  wi th  fe d e r al ,  s ta te ,  an d
l o c a l  e m e r ge n c y r e s p o n s e  a ge n c i e s ,  as  ap p l i c ab l e .

1 2 . 3  E m e rge n c y M an age m e n t C ate go ri e s .    T h e  a p p l i c ati o n  o f
r e q u i r e m e n ts  i n  th i s  c h ap te r  s h a l l  b e  b as e d  o n  th e  e m e r g e n c y

m a n ag e m e n t c a te g o r y o f th e  h e al th  c a r e  fac i l i ty as  defned  i n
Ta b l e  1 2 . 3 .

1 2 . 4  G e n e ral .

1 2 . 4 . 1 *    H e al th  c a r e  fac i l i ti e s  s h a l l  d e ve l o p  an  e m e r g e n c y
m a n ag e m e n t p r o g r am  wi th  a  d o c u m e n te d  e m e r ge n c y o p e r a‐

ti o n s  p l an  b as e d  o n  th e  c ate g o r y o f th e  h e al th  c ar e  fac i l i ty a s
defned  i n  Tab l e  1 2 . 3 .

1 2 . 4 . 1 . 1 *    T h e  e m e r g e n c y m a n ag e m e n t p r o gr a m  s h al l  i n c l u d e
e l e m e n ts  as  r e q u i r e d  to  m a n ag e  a n  e m e r g e n c y d u r i n g  al l  fo u r

p h as e s :  m i ti ga ti o n ,  p r e p ar e d n e s s ,  r e s p o n s e ,  a n d  r e c o ve r y.

1 2 . 4 . 1 . 2    T h e  e m e r ge n c y m an a ge m e n t p r o g r am  s h al l  c o m p l y
wi th  ap p l i c ab l e  r e g u l ati o n s ,  d i r e c ti ve s ,  p o l i c i e s ,  an d  i n d u s tr y

s tan d ar d s  o f p r ac ti c e .

1 2 . 4 . 2 *    Wh e n  d e ve l o p i n g  i ts  e m e r g e n c y m an a ge m e n t
p r o gr a m ,  th e  fa c i l i ty s h al l  c o m m u n i c a te  i ts  n e e d s  a n d  vu l n e r a‐
b i l i ti e s  to  c o m m u n i ty e m e r g e n c y r e s p o n s e  a ge n c i e s  a n d  i d e n ‐

ti fy th e  c ap ab i l i ti e s  o f i ts  c o m m u n i ty i n  s u p p o r ti n g  th e i r
m i s s i o n .

1 2 . 4 . 3    T h e  h e al th  c a r e  fa c i l i ty,  i n  c o m b i n ati o n  wi th
l o c a l   au th o r i ti e s ,  fe d e r al  au th o r i ti e s ,  o r  b o th ,  s h a l l  e s tab l i s h  th e
r e q u i r e d  e m e r ge n c y m a n ag e m e n t c a te g o r y a s  defned  i n  Tab l e
1 2 . 3 .

1 2 . 5  E m e rge n c y M an age m e n t C ate go r y 1  an d  E m e rge n c y
M an age m e n t C ate go r y 2  Re q u i re m e n ts .

1 2 . 5 . 1    Al l  e m e r ge n c y m an a ge m e n t C ate go r y 1  a n d  e m e r g e n c y
m a n ag e m e n t C a te g o r y 2  h e al th  c ar e  fac i l i ti e s  s h al l  b e  r e q u i r e d

to  d e ve l o p  a n d  m ai n ta i n  an  e m e r g e n c y m an a ge m e n t p r o gr a m
th at a d d r e s s e s  a l l  p r o g r am  e l e m e n ts  as  p r e s c r i b e d  i n  1 2 . 5 . 2  an d

1 2 . 5 . 3 .

1 2 . 5 . 2    T h e  e l e m e n ts  a n d  c o m p l e x i ty o f th e  s u b s e q u e n t c o d e
s e c ti o n s  i n  th i s  c h a p te r  s h a l l  ap p l y,  a s  a p p r o p r i ate  to  th e  h az ar d

vu l n e r ab i l i ty an al ys i s  ( H VA) ,  th e  c o m m u n i ty’ s  e x p e c tati o n s ,
an d  th e  l e ad e r s h i p ’ s  defned  m i s s i o n  o f th e  h e al th  c ar e  fac i l i ty.

Tab l e   1 2 . 3  E m e rge n c y M an age m e n t C ate go ri e s

E m e rge n c y
M an age m e n t

C ate go r y Defnition

1 T h o s e  i n p a ti e n t fa c i l i ti e s  th a t r e m a i n  o p e r a b l e  
to  p r o vi d e  a d va n c e d  l i fe  s u p p o r t s e r vi c e s  to  
i n j u r e d  r e s p o n d e r s  a n d  d i s a s te r  vi c ti m s ,  o r  
th o s e  i n p a ti e n t fac i l i ti e s  th a t s e r ve  a s  a  
r e c e i vi n g  fac i l i ty fo r  e va c u a ti n g  h e a l th  c a r e  
fa c i l i ti e s .  T h e s e  fa c i l i ti e s  m an a g e  th e  e x i s ti n g  
i n p a ti e n t l o a d  a s  we l l  as  p l a n  fo r  th e  infux  o f 
a d d i ti o n a l  p a ti e n ts  a s  a  r e s u l t o f a n  e m e r g e n c y.

2 T h o s e  i n p a ti e n t o r  o u tp a ti e n t fa c i l i ti e s  th a t 
a u g m e n t th e  c r i ti c a l  m i s s i o n .  T h e s e  fac i l i ti e s  
m a n ag e  th e  e x i s ti n g  i n p a ti e n t o r  o u tp a ti e n t 
l o ad s  b u t d o  n o t p l an  to  r e c e i ve  ad d i ti o n a l  
p a ti e n ts  a s  a  r e s u l t o f a n  e m e r g e n c y o r  d o  n o t 
p l a n  to  r e m a i n  o p e r a b l e  s h o u l d  e s s e n ti a l  
u ti l i ti e s  o r  s e r vi c e s  b e  l o s t.
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1 2 . 5 . 3  P ro gram  E l e m e n ts .

1 2 . 5 . 3 . 1  H az ard  Vu l n e rab i l i ty An al ys i s  ( H VA) .

1 2 . 5 . 3 . 1 . 1    A h az ar d  vu l n e r ab i l i ty an a l ys i s  ( H VA)  s h al l  b e
c o n d u c te d  to  i d e n ti fy an d  p r i o r i ti z e  h a z a r d s  th at p o s e  a th r e at
to  th e  fac i l i ty a n d  c an  affe c t th e  d e m a n d  fo r  i ts  s e r vi c e s .

Δ 1 2 . 5 . 3 . 1 . 2 *    T h e  h az ar d s  to  b e  c o n s i d e r e d  s h al l  i n c l u d e ,  b u t
n o t b e  l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) N a tu r al  ( ge o l o g i c al ,  m e te o r o l o gi c a l ,  an d  b i o l o gi c a l )
( 2 ) H u m a n -c au s e d  ( ac c i d e n ta l  an d  i n te n ti o n a l )
( 3 ) Te c h n o l o g i c al

1 2 . 5 . 3 . 1 . 3    T h e  an a l ys i s  s h al l  i n c l u d e  th e  p o te n ti a l  i m p a c t o f
th e  h az ar d s  o n  c o n d i ti o n s  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e
fo l l o wi n g :

( 1 ) * C o n ti n u i ty o f o p e r ati o n s
( 2 ) C ar e  fo r  n e w a n d  e x i s ti n g p a ti e n ts / r e s i d e n ts / c l i e n ts
( 3 ) H e al th ,  s afe ty,  a n d  s e c u r i ty o f p e r s o n s  i n  th e  affe c te d  ar e a
( 4 ) S u p p o r t o f s taff
( 5 ) P r o p e r ty,  fa c i l i ti e s ,  an d  i n fr as tr u c tu r e
( 6 ) E n vi r o n m e n ta l  i m p a c t
( 7 ) E c o n o m i c  a n d  fnancial  c o n d i ti o n s
( 8 ) Re g u l ato r y a n d  c o n tr a c tu a l  o b l i g ati o n s
( 9 ) Re p u tati o n  o f,  o r  confdence  i n ,  th e  fac i l i ty

1 2 . 5 . 3 . 1 . 4    T h e  fac i l i ty s h a l l  p r i o r i ti z e  th e  h az ar d s  an d  th r e ats
identifed  i n  th e  H VA wi th  i n p u t fr o m  th e  c o m m u n i ty.

1 2 . 5 . 3 . 2  M i ti gati o n .

1 2 . 5 . 3 . 2 . 1    T h e  fac i l i ty s h al l  d e ve l o p  a n d  i m p l e m e n t a s tr a te g y
to  e l i m i n a te  h az ar d s  o r  m i ti ga te  th e  e ffe c ts  o f h az ar d s  th a t
c a n n o t b e  e l i m i n ate d .

1 2 . 5 . 3 . 2 . 2    A m i ti ga ti o n  s tr ate gy s h al l  b e  d e ve l o p e d  fo r  p r i o r i ty
h az ar d s  defned  b y th e  H VA.

1 2 . 5 . 3 . 2 . 3    T h e  m i ti g ati o n  s tr ate gy s h al l  c o n s i d e r,  b u t n o t b e
l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) U s e  o f ap p l i c ab l e  b u i l d i n g c o n s tr u c ti o n  s ta n d a r d s
( 2 ) H a z a r d  a vo i d an c e  th r o u g h  ap p r o p r i ate  l a n d -u s e  p r a c ti ‐

c e s
( 3 ) Re l o c a ti o n ,  retroftting,  o r  r e m o va l  o f s tr u c tu r e s  a t r i s k
( 4 ) Re m o val  o r  e l i m i n ati o n  o f th e  h a z a r d
( 5 ) Re d u c ti o n  o r  l i m i tati o n  o f th e  a m o u n t o r  s i z e  o f th e

h a z a r d
( 6 ) S e g r e ga ti o n  o f th e  h a z a r d  fr o m  th at wh i c h  i s  to  b e

p r o te c te d
( 7 ) * Modifcation  o f th e  b as i c  c h ar ac te r i s ti c s  o f th e  h az ar d
( 8 ) C o n tr o l  o f th e  r ate  o f r e l e a s e  o f th e  h az ar d
( 9 ) P r o vi s i o n  o f p r o te c ti ve  s ys te m s  o r  e q u i p m e n t fo r  b o th

c yb e r  o r  p h ys i c a l  r i s ks
( 1 0 ) E s tab l i s h m e n t o f h az ar d  war n i n g a n d  c o m m u n i c ati o n s

p r o c e d u r e s
( 1 1 ) Re d u n d an c y o r  d u p l i c ati o n  o f e s s e n ti a l  p e r s o n n e l ,  c r i ti ‐

c a l  s ys te m s ,  e q u i p m e n t,  i n fo r m a ti o n ,  o p e r ati o n s ,  o r
m a te r i al s

1 2 . 5 . 3 . 3  P re p are d n e s s .

1 2 . 5 . 3 . 3 . 1    T h e  fa c i l i ty s h al l  p r e p ar e  fo r  a n y e m e r g e n c y a s
d e te r m i n e d  b y th e  H VA b y o r g an i z i n g an d  m o b i l i z i n g e s s e n ti al
r e s o u r c e s .

1 2 . 5 . 3 . 3 . 2    T h e  fac i l i ty s h al l  m a i n tai n  a c u r r e n t,  d o c u m e n te d
i n ve n to r y o f th e  as s e ts  a n d  r e s o u r c e s  i t h a s  o n -s i te  th at wo u l d

b e  n e e d e d  d u r i n g  a n  e m e r g e n c y,  s u c h  a s  m e d i c al ,  s u r gi c a l ,  an d
p h ar m ac e u ti c a l  r e s o u r c e s ;  wa te r ;  fu e l ;  staffng;  fo o d ;  an d  l i n e n .

1 2 . 5 . 3 . 3 . 3    T h e  fa c i l i ty s h al l  i d e n ti fy th e  r e s o u r c e  c a p ab i l i ty
s h o r tfa l l s  fr o m  9 6  h o u r s  o f s u s ta i n a b i l i ty an d  d e te r m i n e  i f m i ti ‐

ga ti o n  a c ti vi ti e s  ar e  n e c e s s ar y an d  fe a s i b l e .

1 2 . 5 . 3 . 3 . 4    T h e  fac i l i ty s h a l l  e s tab l i s h  a  p r o to c o l  fo r  m o n i to r i n g
th e  q u a n ti ty o f as s e ts  an d  r e s o u r c e s  as  th e y ar e  u ti l i z e d .

1 2 . 5 . 3 . 3 . 5    T h e  fa c i l i ty s h al l  wr i te  an  e m e r g e n c y o p e r a ti o n s
p l a n  ( E O P )  th at d e s c r i b e s  a c o m m an d  s tr u c tu r e  an d  th e  fo l l o w‐
i n g  c r i ti c a l  fu n c ti o n s  wi th i n  th e  fac i l i ty d u r i n g  an  e m e r ge n c y:

( 1 ) C o m m u n i c ati o n s
( 2 ) Re s o u r c e s  an d  a s s e ts
( 3 ) S a fe ty a n d  s e c u r i ty
( 4 ) C l i n i c al  s u p p o r t ac ti vi ti e s
( 5 ) E s s e n ti al  u ti l i ti e s
( 6 ) E x te r i o r  c o n n e c ti o n s
( 7 ) S taff r o l e s

1 2 . 5 . 3 . 3 . 6  C ri ti c al  Fun c ti o n  S trate gi e s .    D u r i n g  th e  d e ve l o p ‐
m e n t o f th e  E O P,  th e  fac i l i ty s h al l  c o n s i d e r  th e  s tr ate gi e s
r e q u i r e d  i n  1 2 . 5 . 3 . 3 . 6 . 1  th r o u gh  1 2 . 5 . 3 . 3 . 6 . 8  i n  o r d e r  to

m a n ag e  c r i ti c al  fu n c ti o n s  d u r i n g a n  e m e r ge n c y wi th i n  th e
fa c i l i ty.

Δ 1 2 . 5 . 3 . 3 . 6 . 1  C o m m u n i c ati o n s .    T h e  fa c i l i ty s h al l  p l a n  fo r  th e
fo l l o wi n g  d u r i n g a n  e m e r g e n c y:

( 1 ) I n i ti al  notifcation  a n d  o n g o i n g  c o m m u n i c ati o n  o f i n fo r ‐
m a ti o n  a n d  i n s tr u c ti o n s  to  s taff

( 2 ) I n i ti al  notifcation  an d  o n g o i n g  c o m m u n i c a ti o n  wi th
e x te r n al  a u th o r i ti e s

( 3 ) C o m m u n i c ati o n  wi th  th e  fo l l o wi n g:

( a) P ati e n ts  a n d  th e i r  fa m i l i e s  ( i . e . ,  r e s p o n s i b l e  p ar ti e s )
( b ) Re s p o n s i b l e  p ar ti e s  wh e n  p ati e n ts  a r e  r e l o c ate d  to

a l te r n ati ve  c a r e  s i te s
( c ) C o m m u n i ty an d  th e  m e d i a
( d ) S u p p l i e r s  o f e s s e n ti al  m a te r i al s ,  s e r vi c e s ,  an d  e q u i p ‐

m e n t
( e ) Al te r n a ti ve  c ar e  s i te s

( 4 ) Defnition  o f wh e n  a n d  h o w to  c o m m u n i c ate  p ati e n t
i n fo r m ati o n  to  th i r d  p ar ti e s

( 5 ) * E s ta b l i s h m e n t o f b a c ku p  c o m m u n i c ati o n s  s ys te m s
( 6 ) C o o p e r ati ve  p l a n n i n g  wi th  o th e r  l o c al  o r  r e gi o n al  h e al th

c a r e  fac i l i ti e s ,  i n c l u d i n g th e  fo l l o wi n g :

( a) E x c h a n ge  o f i n fo r m a ti o n  r e l a ti n g to  c o m m an d
o p e r ati o n s ,  i n c l u d i n g  c o n tac t i n fo r m ati o n

( b ) Staffng,  r e s o u r c e s ,  an d  as s e ts  th a t c o u l d  b e  s h a r e d
( c ) A p r o c e s s  an d  s ys te m  to  i d e n ti fy an d  tr ac k p ati e n ts

a n d  fa ta l i ti e s  r e l a te d  to  th e  p l a n n e d  e ve n t o r  i n c i ‐
d e n t

1 2 . 5 . 3 . 3 . 6 . 2  Re s o u rc e s  an d  As s e ts .    T h e  fac i l i ty s h al l  p l a n  fo r
th e  fo l l o wi n g  d u r i n g  a n  e m e r g e n c y:

( 1 ) Ac q u i r i n g  m e d i c al ,  p h a r m a c e u ti c al ,  an d  n o n m e d i c al
s u p p l i e s

( 2 ) Re p l ac i n g m e d i c al  s u p p l i e s  an d  e q u i p m e n t th at wi l l  b e
u s e d  th r o u gh o u t r e s p o n s e  an d  r e c o ve r y

( 3 ) Re p l a c i n g p h a r m ac e u ti c al  s u p p l i e s  th a t wi l l  b e  c o n s u m e d
th r o u g h o u t r e s p o n s e  a n d  r e c o ve r y

( 4 ) Re p l a c i n g n o n m e d i c al  s u p p l i e s  th a t wi l l  b e  d e p l e te d
th r o u g h o u t r e s p o n s e  a n d  r e c o ve r y
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( 5 ) M an a gi n g s taff s u p p o r t ac ti vi ti e s ,  s u c h  a s  h o u s i n g ,  tr an s ‐
p o r ta ti o n ,  i n c i d e n t s tr e s s  debriefng,  s an i ta ti o n ,  h yd r a‐
ti o n ,  n u tr i ti o n ,  c o m fo r t,  m o r a l e ,  an d  m e n tal  h e a l th

( 6 ) M an a gi n g s taff fam i l y s u p p o r t n e e d s ,  s u c h  as  c h i l d  c a r e ,
e l d e r  c ar e ,  p e t c ar e ,  an d  c o m m u n i c ati o n  to  h o m e

( 7 ) P r o vi d i n g s taff,  e q u i p m e n t,  an d  tr a n s p o r ta ti o n  ve h i c l e s
n e e d e d  fo r  e vac u a ti o n

1 2 . 5 . 3 . 3 . 6 . 3 *  S afe ty an d  S e c u ri ty.    T h e  fa c i l i ty s h a l l  p l a n  fo r
th e  fo l l o wi n g  d u r i n g  a n  e m e r g e n c y:

( 1 ) I n te r n al  s e c u r i ty an d  s a fe ty o p e r a ti o n s
( 2 ) Ro l e s  o f ag e n c i e s  s u c h  as  p o l i c e ,  s h e r i ff,  an d  n a ti o n al

g u a r d
( 3 ) M an a gi n g h az ar d o u s  m a te r i al s  a n d  was te
( 4 ) Ra d i o a c ti ve ,  b i o l o gi c al ,  an d  c h e m i c al  i s o l ati o n  an d

d e c o n ta m i n ati o n
( 5 ) P ati e n ts  s u s c e p ti b l e  to  wa n d e r i n g
( 6 ) C o n tr o l l i n g  e n tr a n c e  i n to  th e  h e al th  c a r e  fa c i l i ty d u r i n g

e m e r g e n c i e s
( 7 ) C o n d u c ti n g  a r i s k a s s e s s m e n t wi th  ap p l i c a b l e  a u th o r i ti e s

i f i t b e c o m e s  n e c e s s ar y to  c o n tr o l  e g r e s s  fr o m  th e  h e al th
c a r e  fac i l i ty

( 8 ) C o n tr o l l i n g  p e o p l e  m o ve m e n t wi th i n  th e  h e al th  c ar e
fa c i l i ty

( 9 ) C o n tr o l l i n g  traffc  ac c e s s  to  th e  fac i l i ty

1 2 . 5 . 3 . 3 . 6 . 4  C l i n i c al  S u p p o r t Ac ti vi ti e s .    T h e  fa c i l i ty s h a l l  p l a n
fo r  th e  fo l l o wi n g d u r i n g  an  e m e r ge n c y:

( 1 ) C l i n i c al  ac ti vi ti e s  th at c o u l d  n e e d  modifcation  o r
d i s c o n ti n u ati o n  d u r i n g an  e m e r g e n c y,  s u c h  as  p a ti e n t
s c h e d u l i n g,  tr i ag e ,  as s e s s m e n t,  tr e atm e n t,  ad m i s s i o n ,

tr a n s fe r,  d i s c h ar g e ,  a n d  e vac u a ti o n
( 2 ) C l i n i c al  s e r vi c e s  fo r  s p e c i al  n e e d s  p o p u l a ti o n s  i n  th e

c o m m u n i ty,  s u c h  a s  p e d i a tr i c ,  g e r i a tr i c ,  d i s ab l e d ,  an d
c h r o n i c a l l y i l l  p a ti e n ts ,  an d  th o s e  wi th  ad d i c ti o n s  ( E m e r ‐
g e n c y M an ag e m e n t C ate go r y 1  o n l y)

( 3 ) P r o c e s s  to  s h e l te r  p ati e n ts  i n  p l ac e
( 4 ) P ati e n t c l e an l i n e s s  a n d  s an i ta ti o n
( 5 ) B e h avi o r al  n e e d s  o f p ati e n ts
( 6 ) M o r tu ar y s e r vi c e s
( 7 ) E vac u a ti o n  b o th  h o r i z o n tal l y a n d ,  wh e n  r e q u i r e d  b y

c i r c u m s ta n c e s ,  ve r ti c al l y,  wh e n  th e  e n vi r o n m e n t c an n o t
s u p p o r t c ar e ,  tr e a tm e n t,  a n d  s e r vi c e s

( 8 ) Tr a n s p o r ta ti o n  o f p a ti e n ts ,  an d  th e i r  m e d i c a ti o n s  an d
e q u i p m e n t,  an d  s taff to  a n  al te r n a ti ve  c a r e  s i te ( s )  wh e n

th e  e n vi r o n m e n t c an n o t s u p p o r t c ar e ,  tr e atm e n t,  an d
s e r vi c e s

( 9 ) Tr an s p o r tati o n  o f p e r ti n e n t p a ti e n t i n fo r m ati o n ,  i n c l u d ‐
i n g  e s s e n ti al  c l i n i c al  an d  m e d i c ati o n -r e l a te d  i n fo r m a‐
ti o n ,  to  an  al te r n ati ve  c a r e  s i te ( s )  wh e n  th e  e n vi r o n m e n t

c a n n o t s u p p o r t c ar e ,  tr e a tm e n t,  a n d  s e r vi c e s
( 1 0 ) D o c u m e n tati o n  an d  tr ac ki n g  o f p a ti e n t l o c ati o n  an d

p ati e n t c l i n i c a l  i n fo r m ati o n

1 2 . 5 . 3 . 3 . 6 . 5 *  E s s e n ti al  U ti l i ti e s  an d  S ys te m s .    T h e  fac i l i ty s h a l l
p l a n  fo r  c o n ti n u i ty o f o p e r ati o n s  d u r i n g  th e  l o s s  o r  i n te r r u p ‐

ti o n  o f th e  fo l l o wi n g  u ti l i ti e s  an d  s ys te m s  d u r i n g an  e m e r g e n c y,
as  ap p l i c a b l e :

( 1 ) E l e c tr i c i ty
( 2 ) P o ta b l e  wate r
( 3 ) N o n p o tab l e  wate r
( 4 ) Was te wate r
( 5 ) H VAC
( 6 ) F i r e  p r o te c ti o n
( 7 ) F u e l  fo r  b u i l d i n g  o p e r ati o n s

( 8 ) F u e l  fo r  e s s e n ti a l  tr a n s p o r ta ti o n
( 9 ) M e d i c al  g as  an d  vac u u m

( 1 0 ) I n fo r m ati o n  te c h n o l o g y

1 2 . 5 . 3 . 3 . 6 . 6  E x te ri o r C o n n e c ti o n s .    F o r  e s s e n ti al  u ti l i ty s ys te m s
i n  E m e r ge n c y M a n ag e m e n t C ate go r y 1  fac i l i ti e s  o n l y,  an d

b a s e d  o n  th e  fac i l i ty’ s  H VA,  c o n s i d e r ati o n  s h al l  b e  gi ve n  to  th e
i n s ta l l ati o n  o f e x te r i o r  b u i l d i n g  c o n n e c to r s  to  al l o w fo r  th e
atta c h m e n t o f p o r tab l e  e m e r ge n c y u ti l i ty m o d u l e s .

1 2 . 5 . 3 . 3 . 6 . 7  S taff Ro l e s .

( A)    S taff r o l e s  s h al l  b e  defned  fo r  th e  ar e as  o f c o m m u n i c a‐
ti o n s ,  r e s o u r c e s  an d  a s s e ts ,  s afe ty an d  s e c u r i ty,  e s s e n ti a l  u ti l i ti e s ,

a n d  c l i n i c al  a c ti vi ti e s .

( B )    S ta ff s h a l l  r e c e i ve  tr ai n i n g fo r  th e i r  as s i g n e d  r o l e s  i n  th e
E O P.

( C )    T h e  fac i l i ty s h a l l  c o m m u n i c a te  to  l i c e n s e d  i n d e p e n d e n t
h e a l th  c a r e  p r o vi d e r s  th e i r  r o l e s  i n  th e  E O P.

( D )    T h e  fa c i l i ty s h al l  e n s u r e  th at s ta ff,  vo l u n te e r s ,  an d  o th e r
p e r s o n n e l  ar e  c r e d e n ti a l e d  b y th e  fa c i l i ty fo r  th e i r  as s i g n m e n t

an d  we a r  vi s i b l e  identifcation  d e m o n s tr ati n g  s u c h  c r e d e n ti al ‐
i n g  wh i l e  o n -s i te  at th e  fac i l i ty.

( E )    T h e  fac i l i ty s h al l  i n c l u d e  i n  i ts  p l an  th e  al e r ti n g ,  m an a g‐
i n g ,  a n d  tr a c ki n g o f a l l  s taff i n  a n  e m e r g e n c y.

( F)    T h e  fac i l i ty s h al l  i n c l u d e  i n  i ts  p l an  a  p r o c e s s  fo r  i n te gr a t‐
i n g  th e  u s e  o f vo l u n te e r s ,  i n c l u d i n g  th o s e  o f th e  fe d e r al  go ve r n ‐
m e n t,  i n  th e i r  e m e r g e n c y r e s p o n s e .

1 2 . 5 . 3 . 3 . 6 . 8    T h e  fac i l i ty s h a l l  i n c l u d e  th e  fo l l o wi n g  i n  i ts  E O P :

( 1 ) * S tan d ar d  c o m m an d  s tr u c tu r e  th at i s  c o n s i s te n t wi th  i ts
c o m m u n i ty

( 2 ) Re p o r ti n g s tr u c tu r e  c o n s i s te n t wi th  th e  c o m m an d  s tr u c ‐
tu r e

( 3 ) Ac ti vati o n  an d  d e ac ti vati o n  o f th e  r e s p o n s e  an d  r e c o ve r y
p h as e s ,  i n c l u d i n g  th e  au th o r i ty an d  p r o c e s s

( 4 ) F ac i l i ty c a p a b i l i ti e s  an d  ap p r o p r i ate  r e s p o n s e  e ffo r ts
wh e n  th e  fa c i l i ty c an n o t b e  s u p p o r te d  fr o m  th e  o u ts i d e

fo r  e x te n d e d  p e r i o d s  i n  th e  s i x  c r i ti c a l  a r e as  wi th  a n
ac c e p tab l e  r e s p o n s e ,  i n c l u d i n g  e x a m p l e s  s u c h  as  th e

fo l l o wi n g :

( a) Re s o u r c e  c o n s e r va ti o n
( b ) S e r vi c e  c u r tai l m e n t
( c ) P ar ti a l  o r  to tal  e va c u ati o n  c o n s i s te n t wi th  th e  s taff’ s

d e s i g n ate d  r o l e  i n  c o m m u n i ty r e s p o n s e  p l an
( 5 ) Al te r n a ti ve  tr e atm e n t s i te s  to  m e e t th e  n e e d s  o f th e

p ati e n ts

1 2 . 5 . 3 . 3 . 7  S taff E d uc ati o n .

1 2 . 5 . 3 . 3 . 7 . 1    E a c h  fac i l i ty s h al l  i m p l e m e n t an  e d u c a ti o n al
p r o gr a m  i n  e m e r g e n c y m an a ge m e n t th at i n c l u d e s  tr ai n i n g ,

d r i l l s ,  an d  e x e r c i s e s .

1 2 . 5 . 3 . 3 . 7 . 2    T h e  e d u c ati o n a l  p r o g r am  s h al l  i n c l u d e  a n  o ve r ‐
vi e w o f th e  c o m p o n e n ts  o f th e  e m e r g e n c y m an a ge m e n t

p r o gr a m  a n d  c o n c e p ts  o f th e  i n c i d e n t c o m m an d  s ys te m  ( I C S ) .

1 2 . 5 . 3 . 3 . 7 . 3    I n d i vi d u a l s  wh o  ar e  e x p e c te d  to  p e r fo r m  as  i n c i ‐
d e n t c o m m a n d e r s  o r  to  b e  as s i g n e d  to  specifc  p o s i ti o n s  wi th i n
th e  c o m m a n d  s tr u c tu r e  s h a l l  b e  tr ai n e d  i n  a n d  fa m i l i ar  wi th

th e  I C S  an d  th e  p a r ti c u l a r  l e ve l s  at wh i c h  th e y a r e  e x p e c te d  to
p e r fo r m .
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1 2 . 5 . 3 . 3 . 7 . 4    E d u c ati o n  c o n c e r n i n g  th e  s taff’ s  specifc  d u ti e s
an d  r e s p o n s i b i l i ti e s  s h al l  b e  c o n d u c te d .

1 2 . 5 . 3 . 3 . 7 . 5    Ge n e r al  o ve r vi e w e d u c a ti o n  o f th e  e m e r g e n c y
m a n ag e m e n t p r o g r am  an d  th e  I C S  s h al l  b e  c o n d u c te d  a t th e
ti m e  o f h i r e .

1 2 . 5 . 3 . 3 . 7 . 6    D e p a r tm e n t- an d  staff-specifc  e d u c a ti o n  s h al l  b e
c o n d u c te d  u p o n  a p p o i n tm e n t to  d e p ar tm e n t/ s taff a s s i gn m e n ts
o r  p o s i ti o n s  an d  a n n u a l l y th e r e a fte r.

1 2 . 5 . 3 . 3 . 8 *  Te s ti n g E m e rge n c y P l an s  an d  O p e rati o n s .

Δ 1 2 . 5 . 3 . 3 . 8 . 1    T h e  fac i l i ty s h a l l  te s t i ts  E O P  at l e a s t twi c e  an n u ‐
al l y th r o u g h  fu n c ti o n a l  o r  fu l l - s c a l e  e x e r c i s e s ,  e ve n ts ,  o r  i n c i ‐
d e n ts .

1 2 . 5 . 3 . 3 . 8 . 2    E x e r c i s e s  s h a l l  b e  b a s e d  o n  th e  H VA p r i o r i ti e s
an d  b e  as  r e al i s ti c  a s  fe as i b l e .

Δ 1 2 . 5 . 3 . 3 . 8 . 3    F o r  E m e r ge n c y M an a ge m e n t C a te g o r y 1  o n l y,  an
infux  o f vo l u n te e r  o r  s i m u l ate d  p ati e n ts  s h a l l  b e  te s te d  an n u ‐
al l y th r o u gh  a fu n c ti o n a l  o r  fu l l -s c al e  e x e r c i s e ,  e ve n t,  o r  i n c i ‐
d e n t.  (See Table 1 2. 3. )

1 2 . 5 . 3 . 3 . 8 . 4    An n u al  tab l e  to p ,  fu n c ti o n al ,  o r  fu l l - s c a l e  e x e r c i ‐
s e s  s h al l  i n c l u d e  th e  fo l l o wi n g:

( 1 ) C o m m u n i ty i n te g r ati o n
( 2 ) As s e s s m e n t o f s u s ta i n a b i l i ty

1 2 . 5 . 3 . 3 . 8 . 5    F o r  E m e r g e n c y M an a ge m e n t C a te g o r y 1  o n l y,  i f
s o  r e q u i r e d  b y th e  c o m m u n i ty d e s i gn a ti o n  to  r e c e i ve  i n fe c ti o u s
p ati e n ts ,  th e  fac i l i ty s h a l l  c o n d u c t a t l e as t o n e  e x e r c i s e  a  ye a r
th a t i n c l u d e s  a s u r g e  o f i n fe c ti o u s  p ati e n ts .  (See Table 1 2. 3. )

1 2 . 5 . 3 . 3 . 8 . 6    T h e  identifed  e x e r c i s e s  s h a l l  b e  c o n d u c te d  i n d e ‐
p e n d e n tl y o r  i n  c o m b i n a ti o n .

1 2 . 5 . 3 . 3 . 9  S c o p e  o f E x e rc i s e s .

1 2 . 5 . 3 . 3 . 9 . 1    E x e r c i s e s  s h al l  b e  m o n i to r e d  b y a t l e as t o n e  d e s i g‐
n ate d  e val u ato r  wh o  h as  kn o wl e d g e  o f th e  fac i l i ty’ s  p l an  an d
wh o  i s  n o t i n vo l ve d  i n  th e  e x e r c i s e .

1 2 . 5 . 3 . 3 . 9 . 2    E x e r c i s e s  s h a l l  m o n i to r  th e  c r i ti c al  fu n c ti o n s .

1 2 . 5 . 3 . 3 . 9 . 3    T h e  fa c i l i ty s h al l  c o n d u c t a debriefng  s e s s i o n  n o t
m o r e  th an  7 2  h o u r s  a fte r  th e  c o n c l u s i o n  o f th e  e x e r c i s e ,  e ve n t,
o r  i n c i d e n t.

1 2 . 5 . 3 . 3 . 9 . 4 *    T h e  debriefng  s h al l  i n c l u d e  ke y r e p r e s e n tati ve s
fr o m  al l  o f th e  fo l l o wi n g:

( 1 ) I n c i d e n t m a n ag e m e n t te a m
( 2 ) C l i n i c al  l e ad e r s h i p
( 3 ) Ad m i n i s tr ati ve  l e ad e r s h i p
( 4 ) P h ys i c i an ( s )
( 5 ) N u r s i n g
( 6 ) S u p p o r t s taff

1 2 . 5 . 3 . 3 . 9 . 5    E x e r c i s e s ,  e ve n ts ,  an d  i n c i d e n ts  s h al l  b e  c r i ti q u e d
to  i d e n ti fy ar e as  fo r  i m p r o ve m e n t.

1 2 . 5 . 3 . 3 . 9 . 6    T h e  c r i ti q u e s  r e q u i r e d  b y 1 2 . 5 . 3 . 3 . 9 . 5  s h al l  i d e n ‐
ti fy defciencies  an d  o p p o r tu n i ti e s  fo r  i m p r o ve m e n t b as e d
u p o n  m o n i to r i n g  ac ti vi ti e s  a n d  o b s e r vati o n s  d u r i n g  th e  e x e r ‐
c i s e .

1 2 . 5 . 3 . 3 . 9 . 7    O p p o r tu n i ti e s  fo r  i m p r o ve m e n t identifed  i n
c r i ti q u e s  s h al l  b e  i n c o r p o r a te d  i n  th e  fac i l i ty’ s  i m p r o ve m e n t
p l a n .

1 2 . 5 . 3 . 3 . 9 . 8 *    I m p r o ve m e n ts  m ad e  to  th e  e m e r g e n c y m an a ge ‐
m e n t p r o g r am  s h a l l  b e  e val u ate d  i n  s u b s e q u e n t e x e r c i s e s .

1 2 . 5 . 3 . 4  Re s p o n s e .

1 2 . 5 . 3 . 4 . 1 *    T h e  fa c i l i ty s h a l l  d e c l a r e  i ts e l f i n  an  e m e r g e n c y
m o d e  b as e d  o n  c u r r e n t c o n d i ti o n s  th at l e ad e r s h i p  c o n s i d e r s
e x tr ao r d i n ar y.

1 2 . 5 . 3 . 4 . 2    O n c e  a n  e m e r g e n c y m o d e  h as  b e e n  d e c l a r e d ,  th e
fa c i l i ty s h a l l  a c ti va te  i ts  E O P.

1 2 . 5 . 3 . 4 . 3    T h e  d e c i s i o n  to  ac ti vate  th e  E O P  s h a l l  b e  m ad e  b y
th e  i n c i d e n t c o m m a n d e r  d e s i g n ate d  wi th i n  th e  p l a n ,  i n  a c c o r d ‐

a n c e  wi th  th e  fa c i l i ty’ s  a c ti va ti o n  c r i te r i a .

1 2 . 5 . 3 . 4 . 4    T h e  d e c i s i o n  to  d e ac ti vate  th e  E O P  s h al l  b e  m ad e
b y th e  i n c i d e n t c o m m an d e r  i n  th e  h e al th  c ar e  o r g an i z ati o n  i n

c o o r d i n ati o n  wi th  th e  a p p l i c ab l e  e x te r n al  c o m m a n d  au th o r i ty.

1 2 . 5 . 3 . 4 . 5 *    T h e  o r g an i z ati o n  s h a l l  m a ke  p r o vi s i o n s  fo r  e m e r ‐
ge n c y c r e d e n ti al i n g o f vo l u n te e r  c l i n i c al  s taff.

1 2 . 5 . 3 . 4 . 5 . 1    At a m i n i m u m ,  a p e e r  e va l u a ti o n  o f s ki l l  s h a l l  b e
c o n d u c te d  to  va l i d ate  profciency fo r  vo l u n te e r  c l i n i c al  s taff.

1 2 . 5 . 3 . 4 . 5 . 2    P r i o r  to  b e g i n n i n g  wo r k,  th e  i d e n ti ty o f o th e r
vo l u n te e r s  o ffe r i n g to  as s i s t d u r i n g  r e s p o n s e  ac ti vi ti e s  s h a l l  b e
verifed.

1 2 . 5 . 3 . 4 . 5 . 3    P e r s o n n e l  d e s i gn a te d  o r  i n vo l ve d  i n  th e  E O P  o f
th e  h e a l th  c ar e  fac i l i ty s h a l l  b e  s u p p l i e d  wi th  a  m e an s  o f i d e n ti ‐
fcation,  wh i c h  s h al l  b e  wo r n  a t a l l  ti m e s  i n  a vi s i b l e  l o c a ti o n .

1 2 . 5 . 3 . 4 . 5 . 4    Identifcation  i s s u e d  to  vo l u n te e r s  s h a l l  d i s ti n ‐
g u i s h  vo l u n te e r s  fr o m  s ta ff m e m b e r s .

1 2 . 5 . 3 . 4 . 6    T h e  c o m m an d  s ta ff s h al l  a c ti ve l y m o n i to r  c o n d i ‐
ti o n s  p r e s e n t i n  th e  e n vi r o n m e n t an d  r e m ai n  i n  c o m m u n i c a‐

ti o n  wi th  c o m m u n i ty e m e r g e n c y r e s p o n s e  ag e n c i e s  d u r i n g  a n
e m e r g e n c y r e s p o n s e .

1 2 . 5 . 3 . 4 . 7    Wh e n  c o n d i ti o n s  ap p r o ac h  u n te n ab l e ,  th e
c o m m an d  s taff,  i n  c o m b i n ati o n  wi th  c o m m u n i ty e m e r ge n c y

r e s p o n s e  ag e n c i e s ,  s h a l l  d e te r m i n e  wh e n  to  a c ti va te  th e  fac i l i ty
e va c u ati o n  p l an .

1 2 . 5 . 3 . 4 . 8    E vac u a ti o n  to  th e  a l te r n ati ve  c ar e  s i te  s h al l  fo l l o w
th e  p l an n i n g c o n d u c te d  d u r i n g  th e  p r e p ar e d n e s s  p h a s e .

1 2 . 5 . 3 . 4 . 9 *  C ri s i s  S tan d ard s  o f C are .    C r i s i s  s tan d a r d s  o f c ar e
s h a l l  b e  d e ve l o p e d  th r o u g h  a  c o m m u n i tywi d e  ap p r o ac h ,  a s
ap p r o ve d  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

1 2 . 5 . 3 . 4 . 9 . 1    T h e  d e c i s i o n  to  i m p l e m e n t c r i s i s  s tan d a r d s  o f
c a r e  s h a l l  b e  c o o r d i n a te d  wi th  th e  c o m m u n i ty l e a d e r s h i p .

1 2 . 5 . 3 . 4 . 9 . 2    U p o n  i m p l e m e n ta ti o n  o f c r i s i s  s ta n d a r d s  o f c a r e
i n  a c o m m u n i ty,  th e  fo l l o wi n g  s h al l  b e  c o n s i d e r e d :

( 1 ) T h e  tr i a ge  p r o c e s s
( 2 ) T h e  a l l o c ati o n  o f m e d i c al  s e r vi c e s  ac r o s s  th e  p o p u l ati o n

1 2 . 5 . 3 . 4 . 9 . 3    S tan d ar d s  o f c a r e  s h al l  b e  r e tu r n e d  to  n o r m al  at
th e  e ar l i e s t fe as i b l e  ti m e .

1 2 . 5 . 3 . 4 . 1 0  M e d i c al  S urge  C ap ac i ty an d  C ap ab i l i ty.     T h e
r e q u i r e m e n ts  o f 1 2 . 5 . 3 . 4 . 1 0 . 1  a n d  1 2 . 5 . 3 . 4 . 1 0 . 2  s h al l  a p p l y o n l y

to  th o s e  fac i l i ti e s  d e s i g n ate d  a s  E m e r ge n c y M a n ag e m e n t C a te ‐
go r y 1  a s  defned  b y th e  H VA.

1 2 . 5 . 3 . 4 . 1 0 . 1 *    T h e  fa c i l i ty s h al l  p l an  fo r  m e d i c al  s u r ge
c a p a c i ty an d  c a p ab i l i ty.
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1 2 . 5 . 3 . 4 . 1 0 . 2    T h e  tr i a ge  p r o c e s s  s h al l  b e  i m p l e m e n te d  a s
fo l l o ws :

( 1 ) T h e  a r r i vi n g  vi c ti m  s h al l  b e  a s s e s s e d  i n to  th e  fo l l o wi n g
c o h o r ts :

( a) Ri s k to  o th e r s ,  as  fo l l o ws :

i . M e n tal l y u n s tab l e
i i . C o n ta m i n ate d
i i i . I n fe c ti o u s

( b ) Ri s k to  s e l f,  as  fo l l o ws :

i . E m o ti o n al l y i m p ai r e d
i i . S u i c i d al

( c ) Ri s k o f d e ath  o r  p e r m a n e n t i n j u r y,  as  fo l l o ws :

i . Wal ki n g  wo u n d e d
i i . S e ve r e l y i n j u r e d  b u t s ta b l e
i i i . S u ffe r i n g  fr o m  l i fe -th r e ate n i n g  i n j u r y
i v. B e yo n d  c a r e

( 2 ) P ati e n ts  s h al l  b e  ad m i tte d  fo r  tr e a tm e n t d e p e n d i n g o n
fa c i l i ty c a p a c i ty,  th e  fa c i l i ty’ s  s p e c i al ty,  an d  c l i n i c a l  n e e d .

( 3 ) C r e ati o n  o f a n c i l l ar y c l i n i c al  s p ac e  s h a l l  h a ve  ad e q u ate
u ti l i ty s u p p o r t fo r  th e  fo l l o wi n g :

( a) H VAC
( b ) S a n i tati o n
( c ) L i gh ti n g
( d ) P r o x i m i ty to  o p e r a ti n g r o o m  ( O R)

1 2 . 5 . 3 . 4 . 1 1    H e al th  c ar e  fac i l i ti e s  s h a l l  h a ve  a  d e s i g n ate d  m e d i a
s p o ke s p e r s o n  to  fa c i l i ta te  n e ws  r e l e as e s  d u r i n g  th e  r e s p o n s e
p r o c e s s .

1 2 . 5 . 3 . 4 . 1 2    An  a r e a s h a l l  b e  d e s i g n ate d  fo r  m e d i a r e p r e s e n ta‐
ti ve s  to  as s e m b l e  wh e r e  th e y wi l l  n o t i n te r fe r e  wi th  th e  o p e r a‐

ti o n s  o f th e  h e a l th  c a r e  fa c i l i ty.

1 2 . 5 . 3 . 5 *  Re c o ve r y.

1 2 . 5 . 3 . 5 . 1    P l an s  s h al l  refect m e a s u r e s  n e e d e d  to  r e s to r e
o p e r ati o n al  c a p ab i l i ty to  p r e d i s as te r  l e ve l s .

1 2 . 5 . 3 . 5 . 2    F i s c al  a s p e c ts  s h a l l  b e  c o n s i d e r e d  wi th  r e s p e c t to
r e s to r ati o n  c o s ts  a n d  p o s s i b l e  c as h  fow l o s s e s  as s o c i ate d  wi th

th e  d i s r u p ti o n .

1 2 . 5 . 3 . 5 . 3    F ac i l i ty l e a d e r s h i p  s h a l l  ac c e p t an d  ac c o m m o d a te
fe d e r al ,  s ta te ,  an d  l o c a l  as s i s tan c e  th a t wi l l  b e  benefcial  fo r
r e c o ve r y o f o p e r a ti o n s .

1 2 . 5 . 3 . 5 . 4    N o  p ar ty to  r e c o ve r y s h al l  take  a c ti o n  to  u n fai r l y
l i m i t l a wfu l  c o m p e ti ti o n  o n c e  r e c o ve r y o p e r ati o n s  ar e  c o m p l e ‐

te d .

1 2 . 5 . 3 . 5 . 5    Re c o ve r y s h al l  n o t b e  d e e m e d  c o m p l e te  u n ti l  i n fe c ‐
ti o n  c o n tr o l  d e c o n tam i n a ti o n  e ffo r ts  ar e  va l i d ate d .

1 2 . 5 . 3 . 6  Ad m i n i s trati o n .

Δ 1 2 . 5 . 3 . 6 . 1    T h e  fac i l i ty s h al l  m o d i fy,  as  n e c e s s ar y,  i ts  H VA,  E O P,
s u p p l y c h ai n  ( i n c l u d i n g th e  c u r r e n t e m e r g e n c y s u p p l i e s  i n ve n ‐

to r y) ,  an d  o th e r  c o m p o n e n ts  o f th e  e m e r g e n c y m an a ge m e n t
p r o gr a m  as  a r e s u l t o f e x e r c i s e s ,  e ve n ts ,  i n c i d e n ts ,  an d  an n u al

r e vi e w.

1 2 . 5 . 3 . 6 . 2    T h e  fac i l i ty s h a l l  m ai n ta i n  wr i tte n  r e c o r d s  o f d r i l l s ,
e x e r c i s e s ,  a n d  tr ai n i n g as  r e q u i r e d  b y th i s  c h a p te r  fo r  a  p e r i o d

o f 3  ye ar s .
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C h ap te r  1 3       S e c u ri ty M an age m e n t

1 3 . 1 *  Ap p l i c ab i l i ty.    T h i s  c h ap te r  s h al l  ap p l y to  n e w a n d  e x i s t‐
i n g  h e a l th  c a r e  fa c i l i ti e s .

1 3 . 2 *  S e c u ri ty M an age m e n t P l an .

1 3 . 2 . 1    A h e a l th  c ar e  fa c i l i ty s h al l  h ave  a s e c u r i ty m an ag e m e n t
p l a n .

1 3 . 2 . 2 *    T h e  s c o p e ,  o b j e c ti ve s ,  p e r fo r m an c e ,  an d  e ffe c ti ve n e s s
o f th e  s e c u r i ty p l an  s h al l  b e  te s te d  at a  fr e q u e n c y s h o wn  to  b e
n e c e s s ar y b y re vi e w o f th e  s e c u r i ty vu l n e r ab i l i ty as s e s s m e n t

( S VA)  i n  a c c o rd a n c e  wi th  S e c ti o n   1 3 . 3 .

1 3 . 3  S e c uri ty Vul n e rab i l i ty As s e s s m e n t ( S VA) .

1 3 . 3 . 1 *    At l e as t a n n u al l y,  th e  h e a l th  c a r e  fac i l i ty s h al l  c o n d u c t
a  s e c u r i ty vu l n e r a b i l i ty as s e s s m e n t ( S VA) .

1 3 . 3 . 2    T h e  fa c i l i ty s h a l l  m o d i fy,  as  n e c e s s ar y,  i ts  S VA as  a r e s u l t
o f e x e r c i s e s ,  n ati o n al  o r  l o c al  e ve n ts ,  a n d  an n u al  r e vi e w.

1 3 . 3 . 3    T h e  S VA s h a l l  e va l u ate  th e  p o te n ti al  s e c u r i ty r i s ks
p o s e d  b y th e  p h ys i c a l  a n d  o p e r ati o n al  e n vi r o n m e n t o f th e

h e al th  c ar e  fa c i l i ty to  al l  i n d i vi d u al s  i n  th e  fac i l i ty.

1 3 . 3 . 4    T h e  fa c i l i ty s h a l l  i m p l e m e n t p r o c e d u r e s  a n d  c o n tr o l s  i n
ac c o r d an c e  wi th  th e  r i s ks  identifed  b y th e  S VA.

1 3 . 4  Re s p o n s i b l e  P e rs o n .

1 3 . 4 . 1    A p e r s o n ( s )  s h al l  b e  a p p o i n te d  b y th e  l e ad e r s h i p  o f th e
h e al th  c ar e  fa c i l i ty to  b e  r e s p o n s i b l e  fo r  al l  s e c u r i ty m an a ge ‐
m e n t ac ti vi ti e s .

1 3 . 4 . 2    T h e  d u ti e s  o f th e  p e r s o n  a s s i gn e d  a s  r e q u i r e d  b y 1 3 . 4 . 1
s h a l l  i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  fo l l o wi n g,  as  identifed

i n  th e  S VA:

( 1 ) P r o vi d e  identifcation  fo r  p a ti e n ts ,  s taff,  a n d  o th e r  p e o p l e
e n te r i n g  th e  fac i l i ty

( 2 ) C o n tr o l  ac c e s s  i n  an d  o u t o f s e c u r i ty-s e n s i ti ve  a r e as
( 3 ) Defne  a n d  i m p l e m e n t p r o c e d u r e s  as  fo l l o ws :

( a) S e c u r i ty i n c i d e n t
( b ) H o s ta ge  s i tu a ti o n

( c ) * B o m b  ( e x p l o s i ve  d e vi c e  o r  th r e at)
( d ) C ri m i n a l  th r e at

( e ) L ab o r  ac ti o n
( f) D i s o r d e r l y c o n d u c t

( g) Wo r kp l ac e  vi o l e n c e
( h ) Re s tr ai n i n g o r d e r

( i ) P r e ve n ti o n  o f,  a n d  r e s p o n s e  to ,  i n fa n t o r  p e d i a tr i c
a b d u c ti o n

( j ) S i tu a ti o n s  i n vo l vi n g  VI P s  o r  th e  m e d i a
( k) M ai n te n a n c e  o f a c c e s s  to  e m e r ge n c y ar e as

( l ) C i vi l  d i s tu r b an c e
( m ) F o r e n s i c  p ati e n ts

( n ) P ati e n t e l o p e m e n t
( o ) N ati o n a l  Te r r o r i s m  Ad vi s o r y S ys te m  ( N TAS )  o r

e q u i val e n t
( p ) S u s p i c i o u s  m ate r i a l  o r  p ac kag e

( q ) S u s p i c i o u s  p o wd e r  o r  s u b s tan c e
( r ) U s e  o f fo r c e  p o l i c y

( s ) S e c u r i ty staffng  au g m e n ta ti o n
( t) Ac ti ve  s h o o te r

( 4 ) P r o vi d e  s e c u r i ty a t a l te r n ate  c a r e  s i te s  o r  vac a te d  fac i l i ti e s
( 5 ) C o n tr o l  ve h i c u l ar  traffc  o n  th e  fac i l i ty p r o p e r ty

( 6 ) P r o te c t th e  fa c i l i ty as s e ts ,  i n c l u d i n g p r o p e r ty a n d  e q u i p ‐
m e n t

( 7 ) P r o vi d e  p o l i c y fo r  i n te r ac ti o n  wi th  l a w e n fo r c e m e n t a ge n ‐
c i e s

( 8 ) C o m p l y wi th  ap p l i c a b l e  l aws ,  r e g u l ati o n s ,  an d  s tan d ar d s
r e g ar d i n g  s e c u r i ty m an a ge m e n t o p e r ati o n s

( 9 ) E d u c ate  an d  tr ai n  th e  fac i l i ty s e c u r i ty fo r c e  to  ad d r e s s  th e
fo l l o wi n g :

( a) C u s to m e r  s e r vi c e
( b ) U s e  o f p h ys i c al  r e s tr ai n ts
( c ) U s e  o f fo r c e
( d ) Re s p o n s e  c r i te r i a
( e ) F i r e  wa tc h  p r o c e d u r e s
( f) L o c kd o wn  p r o c e d u r e s
( g) E m e r g e n c y notifcation  p r o c e d u r e s
( h ) E m e r g e n c y c o m m u n i c ati o n s  p r o c e d u r e s

1 3 . 5  S e c u ri ty- S e n s i ti ve  Are as .

1 3 . 5 . 1    Al l  s e c u r i ty-s e n s i ti ve  a r e as ,  as  identifed  b y th e  S VA,
s h a l l  b e  p r o te c te d  a s  a p p r o p r i a te .

1 3 . 5 . 2    E m e r g e n c y d e p a r tm e n t s e c u r i ty s h a l l  i n c l u d e  ap p r o p r i ‐
ate  p r o te c ti o n ,  i n c l u d i n g  th e  fo l l o wi n g:

( 1 ) * C o n tr o l  a n d  l i m i tati o n  o f ac c e s s  b y th e  ge n e r a l  p u b l i c
( 2 ) P r i vate  d u r e s s  a l ar m  at th e  n u r s e s ’  s tati o n  a n d  r e c e p ti o n

fo r  s u m m o n i n g i m m e d i ate  as s i s tan c e
( 3 ) Ac c e s s -c o n tr o l  o f tr e atm e n t ar e a
( 4 ) L o c kd o wn  p r o c e d u r e  to  s e c u r e  th e  a r e a wh e n  c o n d i ti o n s

th r e ate n  th e  vi a b i l i ty o f th e  d e p ar tm e n t
( 5 ) B u l l e t- r e s i s ti n g g l az i n g  m ate r i a l ,  as  d e e m e d  n e c e s s ar y b y

r e vi e w o f th e  S VA

1 3 . 5 . 3    P e d i atr i c  an d  i n fan t c a r e  ar e as  s h al l  h ave  a s e c u r i ty
p l a n  fo r  th e  p r e ve n ti o n  o f,  a n d  r e s p o n s e  to ,  p e d i atr i c  an d

i n fan t a b d u c ti o n  th at s h a l l  i n c l u d e  a p p r o p r i ate  p r o te c ti o n s ,
s u c h  a s  th e  fo l l o wi n g :

( 1 ) C o n tr o l  a n d  l i m i tati o n  o f ac c e s s  b y th e  ge n e r a l  p u b l i c
( 2 ) S c r e e n i n g  b y n u r s i n g  p r i o r  to  a l l o wi n g p e r s o n s  ac c e s s  to

i n fa n t c ar e  a r e as
( 3 ) M atc h i n g  p r o to c o l  wi th  s taff c l e ar an c e  to  p ai r  i n fan ts

wi th  p ar e n ts
( 4 ) S ys te m  to  m o n i to r  an d  tr ac k th e  l o c a ti o n  o f p e d i a tr i c

an d  i n fa n t p a ti e n ts
( 5 ) * F ac i l i ty a l e r t s ys te m  an d  l o c kd o wn  p r o c e d u r e s

( 6 ) U s e  o f e l e c tr o n i c  m o n i to r i n g ,  tr a c ki n g ,  an d  ac c e s s
c o n tr o l  e q u i p m e n t

( 7 ) U s e  o f an  au to m ate d  a n d  s tan d ar d i z e d  fac i l i ty- wi d e  al e r t‐
i n g  s ys te m  to  an n o u n c e  p e d i a tr i c  o r  i n fan t ab d u c ti o n

( 8 ) Re m o te  e x i t l o c ki n g o r  al ar m i n g
( 9 ) S taff o b s e r vati o n  o f a l l  p e r s o n s  an d  i n s p e c ti o n  o f a l l

p ac kag e s  l e avi n g  th e  p r e m i s e s
( 1 0 ) P r o h i b i ti o n  o n  b i r th  an n o u n c e m e n ts  b y s taff
( 1 1 ) D e te c ti o n  o f th e  p r e s e n c e  o f a nonidentifed  i n d i vi d u al

c o n s ti tu te s  a s e c u r i ty b r e a c h
( 1 2 ) M o ve m e n t o f i n fan ts  r e s tr i c te d  to  b a s i n e ts  o n l y — n o

h an d  c ar r i e s
( 1 3 ) H e a l th  c a r e  s taff we a r  u n i q u e  identifcation  o r  u n i fo r m s
( 1 4 ) S e c u r e  s to r ag e  o f s c r u b s  an d  u n i fo r m s ,  b o th  c l e an  an d

d i r ty
( 1 5 ) E d u c ati o n  i n  p e d i a tr i c  a n d  i n fan t ab d u c ti o n  as  fo l l o ws :

( a) H e a l th  c ar e  s taff ar e  fam i l i a r  wi th  i n fan t ab d u c ti o n
s c e n ar i o s

( b ) P ar e n ts  kn o w n o t to  l e a ve  a c h i l d  o r  a n  i n fa n t u n a t‐
te n d e d  o r  i n  th e  c ar e  o f an  unidentifed  p e r s o n
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( c ) P ar e n ts  kn o w th at th e y h a ve  th e  r i g h t to  r e fu s e  to
r e l e as e  th e i r  c h i l d  to  a n y i n d i vi d u al  wi th o u t va l i d a‐
ti o n  o f offcial  h o s p i tal  identifcation

( 1 6 ) Vi s i ti n g  fa m i l y an d  fr i e n d s  n o t p e r m i tte d  to  e n te r  an y
n u r s e r y ar e a  wi th  a n  i n fan t o r  a n e wb o r n  fr o m  th e
o u ts i d e

( 1 7 ) I n fan t ab d u c ti o n  d r i l l s  c o n d u c te d  p e r i o d i c a l l y,  b a s e d  o n
S VA,  to  te s t e ffe c ti ve n e s s  o f c h o s e n  m e as u r e s

( 1 8 ) Vi d e o  s u r ve i l l an c e  e q u i p m e n t,  wh e r e  i t d o e s  n o t vi o l a te
H I PAA o r  o th e r  p a ti e n t r i gh ts

1 3 . 5 . 4 *    M e d i c a ti o n  s to r a ge  a n d  wo r k a r e as  s h a l l  b e  s e c u r e d
a ga i n s t ad m i ttan c e  o f u n a u th o r i z e d  p e r s o n n e l  th r o u gh  th e  u s e

o f th e  fo l l o wi n g:

( 1 ) Ac c e s s  c o n tr o l
( 2 ) U n i q u e  identifcation  fo r  th e  ar e a
( 3 ) S e c u r e  s to r a ge  a n d  c o n tr o l l e d  d i s p e n s i n g  o f d r u g s

1 3 . 5 . 5    C l i n i c al  an d  r e s e ar c h  l ab o r ato r i e s  s h al l  b e  s e c u r e d
ag ai n s t ad m i ttan c e  o f u n au th o r i z e d  p e r s o n n e l  th r o u gh  a p p r o ‐

p r i a te  p r o te c ti o n s ,  s u c h  as  th e  fo l l o wi n g:

( 1 ) Ac c e s s  c o n tr o l
( 2 ) U n i q u e  identifcation  fo r  th e  a r e a
( 3 ) S e c u r e  s to r a ge  an d  c o n tr o l l e d  d i s p e n s i n g  o f r e gu l ate d

c h e m i c a l ,  b i o l o g i c al ,  a n d  r ad i o l o g i c al  m a te r i al s
( 4 ) Vi d e o  s u r ve i l l an c e

1 3 . 5 . 6    D e m e n ti a o r  b e h a vi o r a l  h e al th  u n i ts  s h al l  b e  s e c u r e d
ag ai n s t th e  a d m i tta n c e  o r  r e l e as e  o f u n au th o r i z e d  p e r s o n n e l

th r o u gh  ap p r o p r i a te  p r o te c ti o n s ,  s u c h  as  th e  fo l l o wi n g:

( 1 ) Ac c e s s  c o n tr o l
( 2 ) U n i q u e  identifcation  fo r  th e  a r e a
( 3 ) * P r o c e d u r e  to  p r e ve n t e n tr y o f c o n tr ab an d  p r i o r  to  a

p e r s o n  b e i n g ad m i tte d  i n to  th e  u n i t o r  d e p ar tm e n t
( 4 ) E l o p e m e n t p r e c a u ti o n s
( 5 ) M ai n te n a n c e  o f c o l o r  p h o to s  wi th  th e  m e d i c a l  i n fo r m a‐

ti o n  o f c u r r e n t p a ti e n ts  to  a i d  i n  identifcation

1 3 . 5 . 7    F o r e n s i c  p ati e n t tr e atm e n t ar e a s  s h a l l  p r o vi d e  a p p r o ‐
p r i a te  p r o te c ti o n s ,  s u c h  as  th e  fo l l o wi n g:

( 1 ) * L a w e n fo r c e m e n t atte n d i n g  th e  p ati e n t a t a l l  ti m e s
( 2 ) Tr e a tm e n t p e r fo r m e d  i n  an  a r e a s e p a r ate  fr o m  o th e r

p ati e n ts
( 3 ) Re s tr ai n ts  a p p l i e d  o r  r e m o ve d  o n l y u n d e r  fo r e n s i c  s taff

c o n tr o l

1 3 . 5 . 8    C o m m u n i c a ti o n s ,  d ata i n fr as tr u c tu r e ,  an d  m e d i c al
r e c o r d s  s to r a ge  ar e a s  s h al l  b e  s e c u r e d  ag ai n s t th e  ad m i tta n c e  o f

u n au th o r i z e d  p e r s o n n e l  o r  u n au th o r i z e d  r e l e as e  o f confden‐
tial  i n fo r m a ti o n  th r o u g h  th e  u s e  o f a p p r o p r i ate  p r o te c ti o n s ,

s u c h  a s  th e  fo l l o wi n g :

( 1 ) Ac c e s s  c o n tr o l
( 2 ) U n i q u e  identifcation  fo r  th e  a r e a
( 3 ) S u r ve i l l an c e  e q u i p m e n t
( 4 ) D ata e n c r yp ti o n  an d  p as s wo r d  p r o te c ti o n

1 3 . 6  Ac c e s s  an d  E gre s s  S e c u ri ty M e as u re s .

1 3 . 6 . 1    P u b l i c  vi s i tati o n  c o n tr o l s  s h a l l  b e  e n fo r c e d .

1 3 . 6 . 2    Afte r- h o u r s  e n tr an c e  b y th e  p u b l i c  s h al l  b e  r e s tr i c te d  to
d e s i g n ate d  a r e as ,  s u c h  as  e n tr an c e  l o b b i e s  an d  e m e r g e n c y

d e p a r tm e n ts .

1 3 . 6 . 3    H e a l th  c ar e  fac i l i ty s e c u r i ty c o n tr o l s  an d  p r o c e d u r e s
s h a l l  c o m p l y wi th  l i fe  s afe ty r e q u i r e m e n ts  fo r  e gr e s s .

1 3 . 6 . 3 . 1 *    S e c u r i ty p l an s  fo r  h e al th  c ar e  o c c u p an c i e s  s h a l l
ad d r e s s  ac c e s s  a n d  e g r e s s  c o n tr o l  d u r i n g  p e r i o d s  o f q u ar a n ti n e
an d  o th e r  e ve n ts  i n  c o n j u n c ti o n  wi th  e m e r g e n c y a ge n c i e s .

1 3 . 7 *  M e d i a C o n tro l .

1 3 . 7 . 1    T h e  s e c u r i ty m an a ge m e n t p l an  s h al l  i n c l u d e  p r o c e ‐
d u r e s  to  a c c o m m o d ate  m e d i a  r e p r e s e n ta ti ve s .

1 3 . 7 . 1 . 1 *    A p e r s o n  s h a l l  b e  d e s i g n ate d  to  s e r ve  as  m e d i a
c o n tac t a n d  r e p r e s e n ta ti ve  fo r  th e  o r g an i z a ti o n  i n  r e g ar d  to

m e d i a i n te r a c ti o n s .

1 3 . 7 . 2 *    An  ar e a  s h al l  b e  d e s i gn a te d  fo r  a s s e m b l y o f m e d i a
r e p r e s e n ta ti ve s .

1 3 . 7 . 3    A s e c u r i ty o r  fac i l i ty s ta ff m e m b e r  s h al l  r e m a i n  wi th  th e
m e d i a r e p r e s e n tati ve ( s )  at al l  ti m e s .

1 3 . 7 . 4    M e d i a r e p r e s e n ta ti ve s  s h a l l  b e  e s c o r te d  wh e n  gr a n te d
a c c e s s  to  th e  h e a l th  c ar e  fac i l i ty o u ts i d e  o f th e  ar e a  d e s i g n ate d

i n  1 3 . 7 . 2 .

1 3 . 8 *  C ro wd  C o n tro l .

1 3 . 8 . 1    T h e  s e c u r i ty m a n ag e m e n t p l an  s h al l  i n c l u d e  p r o c e s s e s
an d  p r o c e d u r e s  fo r  c o n tr o l l i n g  a c c e s s  to  th e  h e a l th  c a r e  fa c i l i ty.

1 3 . 8 . 2    T h e  s e c u r i ty m a n ag e m e n t p l an  s h al l  p r o vi d e  p r o c e ‐
d u r e s  fo r  c r o wd  c o n tr o l  fo r  m an ag e m e n t o f th o s e  d e m an d i n g
ac c e s s  to  a  h e a l th  c a r e  fa c i l i ty.

1 3 . 8 . 3    T h e  p r o c e d u r e s  fo r  c r o wd  c o n tr o l  s h al l  p r o vi d e  fo r  th e
c o o r d i n ati o n  a n d  c o l l ab o r ati o n  o f s e c u r i ty an d  l a w e n fo r c e ‐

m e n t.

1 3 . 9  Ac c e s s  C o n tro l  E q u i p m e n t.

1 3 . 9 . 1    E x te r i o r  e n tr an c e s  s h al l  b e  p r o vi d e d  wi th  l o c ki n g d e vi ‐
c e s .

1 3 . 9 . 2    L o c ki n g  d e vi c e s  s h a l l  c o m p l y wi th  ap p l i c a b l e  fe d e r al ,
s tate ,  a n d  l o c al  r e q u i r e m e n ts .

1 3 . 9 . 3    L o c ki n g  d e vi c e s  s h al l  b e  p r o p e r l y i n s tal l e d  a n d  b e  i n
g o o d  wo r ki n g o r d e r.

1 3 . 9 . 4 *    T h e  fac i l i ty s h al l  o p e r ate  a ke y c o n tr o l  p r o g r am .

1 3 . 1 0 *  E m p l o ym e n t P rac ti c e s .    E m p l o ye r s  s h a l l  e n s u r e  a h i g h
l e ve l  o f i n te gr i ty i n  th e  wo r kp l a c e  b y u s i n g  th e  fo l l o wi n g p r ac ti ‐

c e s :

( 1 ) B ac kgr o u n d  c h e c ks  o f e m p l o ye e s  wi th  ac c e s s  to  c r i ti c al
a s s e ts

( 2 ) B ac kg r o u n d  c h e c ks  o f o u ts i d e  c o n tr ac to r s ’  e m p l o ye e s
( 3 ) D r u g  te s ti n g p r o g r am  fo r  e m p l o ye e s

1 3 . 1 1 *  S e c u ri ty O p e rati o n s .

1 3 . 1 1 . 1 *    P o s t o r d e r s  s h al l  b e  wr i tte n  fo r  s e c u r i ty p e r s o n n e l .

1 3 . 1 1 . 2    S e c u r i ty p e r s o n n e l  tr ai n i n g  s h al l  i n c l u d e ,  b u t n o t b e
l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) C u s to m e r  s e r vi c e
( 2 ) E m e r ge n c y p r o c e d u r e s
( 3 ) P atr o l  m e th o d s
( 4 ) D e -e s c a l a ti o n  tr ai n i n g
( 5 ) U s e  o f p h ys i c al  r e s tr ai n ts
( 6 ) U s e  o f fo r c e
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1 3 . 1 2  P ro gram  E val uati o n .

1 3 . 1 2 . 1 *    P e r i o d i c  d r i l l s  s h a l l  b e  c o n d u c te d  a t var i o u s  ti m e s
an d  l o c a ti o n s .

1 3 . 1 2 . 2    T h e  d r i l l s  s h al l  b e  c r i ti q u e d  fo r  p l a n  e ffe c ti ve n e s s  an d
to  i d e n ti fy o p p o r tu n i ti e s  fo r  i m p r o ve m e n t.

1 3 . 1 2 . 3    Identifed  o p p o r tu n i ti e s  fo r  i m p r o ve m e n t s h a l l  b e
i n c o r p o r ate d  i n to  th e  s e c u r i ty p l a n .

1 3 . 1 2 . 4    T h e  s e c u r i ty p l an  s h al l  b e  e va l u a te d  at l e as t a n n u a l l y.

1 3 . 1 2 . 5    T h e  e va l u a ti o n  o f th e  s e c u r i ty m a n ag e m e n t p l a n  s h a l l
i n c l u d e  a r e vi e w o f l aws ,  r e gu l ati o n s ,  a n d  s ta n d ar d s  a p p l i c ab l e
to  th e  s e c u r i ty p r o gr a m .

C h ap te r  1 4       H yp e rb ari c  Fac i l i ti e s

1 4 . 1 *  S c o p e .    T h e  s c o p e  o f th i s  c h ap te r  s h al l  b e  as  specifed  i n
1 . 1 . 1 2 .

1 4 . 1 . 1  Ap p l i c ab i l i ty.

1 4 . 1 . 1 . 1    T h i s  c h a p te r  s h a l l  a p p l y to  n e w fac i l i ti e s .

Δ 1 4 . 1 . 1 . 2    T h e  fo l l o wi n g s e c ti o n s  o f th i s  c h a p te r  s h al l  a p p l y to
b o th  n e w an d  e x i s ti n g  fac i l i ti e s :

( 1 ) 1 4 . 2 . 4 . 1 . 1  ( e x c l u d i n g  s u b s e c ti o n s )
( 2 ) 1 4 . 2 . 4 . 1 . 1 . 1
( 3 ) 1 4 . 2 . 4 . 1 . 2
( 4 ) 1 4 . 2 . 4 . 1 . 3  ( e x c l u d i n g  s u b s e c ti o n s )
( 5 ) 1 4 . 2 . 4 . 1 . 3 . 3
( 6 ) 1 4 . 2 . 4 . 4  ( an d  s u b s e c ti o n s )
( 7 ) 1 4 . 2 . 5 . 4
( 8 ) 1 4 . 2 . 6 . 1 . 4
( 9 ) 1 4 . 2 . 6 . 1 . 5

( 1 0 ) 1 4 . 2 . 6 . 1 . 7
( 1 1 ) 1 4 . 3 . 4 . 3 . 5  ( a n d  s u b s e c ti o n s )
( 1 2 ) 1 4 . 2 . 8 . 1
( 1 3 ) 1 4 . 2 . 8 . 2  ( an d  s u b s e c ti o n s )
( 1 4 ) 1 4 . 2 . 9 . 3 . 1  th r o u g h  1 4 . 2 . 9 . 3 . 4
( 1 5 ) 1 4 . 2 . 9 . 3 . 8  ( a n d  s u b s e c ti o n )
( 1 6 ) 1 4 . 2 . 9 . 3 . 1 4 . 4
( 1 7 ) 1 4 . 2 . 9 . 3 . 1 5 . 5
( 1 8 ) 1 4 . 2 . 9 . 3 . 1 6  ( an d  s u b s e c ti o n s )
( 1 9 ) 1 4 . 2 . 9 . 4 . 1 . 3
( 2 0 ) 1 4 . 2 . 9 . 6  ( an d  s u b s e c ti o n s )
( 2 1 ) 1 4 . 2 . 1 0 . 3  th r o u g h  1 4 . 2 . 1 0 . 6 . 3  ( an d  s u b s e c ti o n s )
( 2 2 ) 1 4 . 2 . 1 1 . 2 . 5
( 2 3 ) 1 4 . 3 . 1  ( an d  s u b s e c ti o n s )
( 2 4 ) 1 4 . 3 . 2 . 1 . 1  th r o u g h  1 4 . 3 . 2 . 1 . 5
( 2 5 ) 1 4 . 3 . 2 . 4  th r o u gh  1 4 . 3 . 2 . 6  ( a n d  s u b s e c ti o n )
( 2 6 ) 1 4 . 3 . 3  a n d  1 4 . 3 . 4  ( an d  s u b s e c ti o n s )

1 4 . 1 . 1 . 3    T h i s  c h ap te r  s h al l  al s o  a p p l y to  th e  al te r e d ,  r e n o va‐
te d ,  o r  m o d e r n i z e d  p o r ti o n  o f an  e x i s ti n g s ys te m  o r  i n d i vi d u al
c o m p o n e n t.

1 4 . 1 . 1 . 4    E x i s ti n g  c o n s tr u c ti o n  o r  e q u i p m e n t s h a l l  b e  p e r m i t‐
te d  to  b e  c o n ti n u e d  i n  u s e  wh e n  s u c h  u s e  d o e s  n o t c o n s ti tu te  a
d i s ti n c t h a z a r d  to  l i fe .

1 4 . 1 . 2  Classifcation  o f C h am b e rs .

1 4 . 1 . 2 . 1  G e n e ral .    C h am b e r s  s h a l l  b e  classifed  ac c o r d i n g  to
o c c u p an c y i n  o r d e r  to  e s ta b l i s h  ap p r o p r i a te  m i n i m u m  e s s e n ‐
ti al s  i n  c o n s tr u c ti o n  an d  o p e r ati o n .

1 4 . 1 . 2 . 2  O c c up an c y.    H yp e r b ar i c  c h am b e r s  s h al l  b e  classifed
ac c o r d i n g  to  th e  fo l l o wi n g c r i te r i a :

( 1 ) C l a s s   A — H u m a n ,  m u l ti p l e  o c c u p an c y
( 2 ) C l a s s   B  — H u m an ,  s i n g l e  o c c u p an c y
( 3 ) C l a s s   C  — An i m a l ,  n o  h u m a n  o c c u p an c y

1 4 . 1 . 3  C ate go r y.

1 4 . 1 . 3 . 1  C ate go r y 1  H yp e rb ari c  C are .

1 4 . 1 . 3 . 1 . 1    Wh e r e  i n te r r u p ti o n  o r  fai l u r e  o f m e d i c al  ga s  s u p p l y
i s  l i ke l y to  c au s e  m aj o r  i n j u r y o r  d e a th  o f p a ti e n ts ,  s taff,  o r  vi s i ‐
to r s ,  th e  m e d i c a l  g as  s ys te m  s h al l  b e  C ate g o r y 1  fo r  u s e  i n  th i s

c h a p te r.

1 4 . 1 . 3 . 1 . 2    Wh e r e  i n te r r u p ti o n  o r  fai l u r e  o f e l e c tr i c al  s e r vi c e  i s
l i ke l y to  c au s e  m aj o r  i n j u r y o r  d e a th  o f p ati e n ts ,  s ta ff,  o r  vi s i ‐

to r s ,  th e  e l e c tr i c a l  s e r vi c e  s h a l l  b e  C ate go r y 1  fo r  u s e  i n  th i s
c h a p te r.

1 4 . 1 . 3 . 2  C ate go r y 2  H yp e rb ari c  C are .

1 4 . 1 . 3 . 2 . 1    Wh e r e  i n te r r u p ti o n  o r  fai l u r e  o f m e d i c al  ga s  s u p p l y
i s  l i ke l y to  c au s e  m i n o r  i n j u r y o f p ati e n ts ,  s taff,  o r  vi s i to r s ,  th e

m e d i c al  g as  s ys te m  s h al l  b e  c o n s i d e r e d  C ate go r y 2  fo r  u s e  i n
th i s  c h ap te r.

1 4 . 1 . 3 . 2 . 2    Wh e r e  i n te r r u p ti o n  o r  fai l u r e  o f e l e c tr i c al  s e r vi c e  i s
l i ke l y to  c au s e  m i n o r  i n j u r y o f p ati e n ts ,  s taff,  o r  vi s i to r s ,  th e
e l e c tr i c al  s e r vi c e  s h al l  b e  C ate go r y 2  fo r  u s e  i n  th i s  c h a p te r.

1 4 . 1 . 3 . 3  C ate go r y 3  H yp e rb ari c  C are .

1 4 . 1 . 3 . 3 . 1    Wh e r e  i n te r r u p ti o n  o r  fai l u r e  o f m e d i c al  ga s  s u p p l y
i s  n o t l i ke l y to  c a u s e  i n j u r y to  p ati e n ts ,  s taff,  o r  vi s i to r s ,  th e

m e d i c al  g as  s ys te m  s h al l  b e  c o n s i d e r e d  C ate go r y 3  fo r  u s e  i n
th i s  c h ap te r.

1 4 . 1 . 3 . 3 . 2    Wh e r e  i n te r r u p ti o n  o r  fai l u r e  o f e l e c tr i c al  s e r vi c e  i s
n o t l i ke l y to  c a u s e  i n j u r y to  p a ti e n ts ,  s ta ff,  o r  vi s i to r s ,  th e  e l e c ‐
tr i c a l  s e r vi c e  s h al l  b e  C ate go r y 3  fo r  u s e  i n  th i s  c h a p te r.

1 4 . 1 . 3 . 4  C ate go r y 4  H yp e rb ari c  C are .  ( Re s e r ve d )

1 4 . 1 . 4  Ap p l i c ab l e  C o d e .    H yp e r b a r i c  fac i l i ti e s  th at a r e
c o n d u c ti n g a n y fo r m  o f tr e atm e n t a n d  ar e  n o t l o c ate d  i n  a

d e s i g n ate d  h e a l th  c a r e  fac i l i ty,  i n c l u d i n g r e s i d e n ti a l  o c c u p an ‐
c i e s ,  s h al l  c o m p l y wi th  th e  r e q u i r e m e n ts  o f th e  a p p l i c ab l e  c o d e .

1 4 . 2  C o n s tr u c ti o n  an d  E q u i p m e n t.

1 4 . 2 . 1  H o u s i n g fo r H yp e rb ari c  Fac i l i ti e s .

1 4 . 2 . 1 . 1    F o r  C l as s  A c h am b e r s  l o c ate d  i n s i d e  a b u i l d i n g ,  th e
c h a m b e r ( s )  an d  al l  a n c i l l ar y s e r vi c e  e q u i p m e n t s h a l l  b e  p r o te c ‐
te d  b y 2 -h o u r  fre-resistant-rated  c o n s tr u c ti o n .

1 4 . 2 . 1 . 1 . 1 *    F r e e s tan d i n g ,  d e d i c ate d  b u i l d i n gs  c o n tai n i n g o n l y
a C l as s  A c h a m b e r ( s )  an d  a n c i l l ar y s e r vi c e  e q u i p m e n t s h al l  n o t

b e  r e q u i r e d  to  b e  p r o te c te d  b y 2 -h o u r  fre-resistant-rated
c o n s tr u c ti o n .

1 4 . 2 . 1 . 1 . 2    C l a s s  B  an d  C  c h am b e r s  l o c a te d  i n s i d e  a b u i l d i n g
s h a l l  n o t b e  r e q u i r e d  to  b e  p r o te c te d  b y 2 -h o u r  fre-resistant-
rated  c o n s tr u c ti o n .

1 4 . 2 . 1 . 1 . 3    Tr a i l e r  o r  ve h i c l e -m o u n te d  fa c i l i ti e s  s h a l l  b e  p e r m i t‐
te d  wi th o u t a  2 -h o u r  fre-resistant-rated  p e r i m e te r.

1 4 . 2 . 1 . 1 . 4    Wh e n  tr a i l e r  o r  ve h i c l e - m o u n te d  fa c i l i ti e s  a r e  l o c a‐
te d  c o n ti g u o u s  to  a h e a l th  c a r e  fa c i l i ty o r  a n o th e r  s tr u c tu r e ,  a
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2 -h o u r  fre-resistant-rated  b a r r i e r  s h al l  b e  p l a c e d  b e twe e n  th e
fa c i l i ty an d  th e  c o n ti g u o u s  s tr u c tu r e .

1 4 . 2 . 1 . 1 . 5    Wh e r e  b u i l d i n g  e x te r i o r  wa l l s  fo r m  p a r t o f th e
fa c i l i ty b o u n d a r y,  th at p o r ti o n  o f th e  fac i l i ty b o u n d ar y s h al l  n o t
r e q u i r e  2 -h o u r  fre-resistant-rated  c o n s tr u c ti o n .

1 4 . 2 . 1 . 1 . 6 *    I f th e r e  ar e  c o n n e c ti n g  d o o r s  th r o u g h  s u c h
c o m m o n  wal l s  o f c o n ti g u i ty,  th e y s h al l  b e  a t l e as t B -l a b e l ,

1 1 ∕2 -h o u r  fre  d o o r s .

1 4 . 2 . 1 . 1 . 7    Wh e n  u s e d  fo r  h yp e r b ar i c  p r o c e d u r e s ,  th e  r o o m  o r
r o o m s  h o u s i n g th e  C l a s s  A o r  C l as s  B  c h am b e r s  s h a l l  b e  fo r  th e

e x c l u s i ve  u s e  o f th e  h yp e r b ar i c  o p e r a ti o n .

1 4 . 2 . 1 . 1 . 8    S e r vi c e  e q u i p m e n t ( e . g. ,  c o m p r e s s o r s )  s h al l  b e
p e rm i tte d  to  b e  l o c ate d  i n  m u l ti -u s e  s p a c e s  m e e ti n g th e
r e q u i r e m e n ts  o f 1 4 . 2 . 1 . 1 .

1 4 . 2 . 1 . 1 . 9    T h e  s u p p o r ti n g  fo u n d a ti o n  fo r  an y c h am b e r  s h a l l
b e  d e s i gn e d  to  s u p p o r t th e  c h a m b e r.

1 4 . 2 . 1 . 1 . 9 . 1    I f o n -s i te  h yd r o s ta ti c  te s ti n g wi l l  b e  p e r fo r m e d ,
th e  c h am b e r  s u p p o r ti n g  fo u n d ati o n  s h al l  b e  d e s i g n e d  to

s u p p o r t an  ad d i ti o n a l  wate r  we i g h t.

1 4 . 2 . 1 . 2 *    T h e  r o o m  h o u s i n g a  C l as s  A o r  C l as s  B  c h am b e r  an d
a n y an c i l l a r y e q u i p m e n t r o o m s  s h a l l  b e  p r o vi d e d  p r o te c ti o n  b y

o n e  o f th e  fo l l o wi n g  s ys te m s :

( 1 ) * A h yd r au l i c al l y c al c u l a te d  au to m ati c  we t p i p e  s p r i n kl e r
s ys te m  m e e ti n g th e  r e q u i r e m e n ts  o f N F PA  1 3

( 2 ) An  a u to m a ti c  wate r  m i s t fre  p r o te c ti o n  s ys te m  i n s tal l e d
i n  ac c o r d an c e  wi th  N F PA  7 5 0

( 3 ) * A c l e an  ag e n t fre  p r o te c ti o n  s ys te m  i n  a c c o r d an c e  wi th
N F PA  2 0 0 1

1 4 . 2 . 1 . 2 . 1    C l as s  A o r  C l as s  B  c h am b e r s  n o t c o n ti gu o u s  to  a
h e al th  c ar e  fac i l i ty a n d  l o c ate d  i n  a m o b i l e  ve h i c l e - m o u n te d

fac i l i ty s h al l  n o t b e  r e q u i r e d  to  b e  p r o te c te d  a s  specifed  i n
1 4 . 2 . 1 . 2 .

1 4 . 2 . 1 . 2 . 2    T h e  r o o m  h o u s i n g a  C l a s s  A,  C l a s s  B ,  o r  C l a s s  C
c h am b e r  s h al l  c o n tai n  a  m i n i m u m  o f o n e  2 -A: 1 0 B : C  p o r tab l e
fre  e x ti n g u i s h e r.

1 4 . 2 . 1 . 3  H yp e rb ari c  P i p i n g Re q u i re m e n ts .

1 4 . 2 . 1 . 3 . 1 *    E x c e p t wh e r e  o th e r wi s e  r e q u i r e d  b y th i s  c h ap te r,
p i p i n g  s ys te m s  d e d i c ate d  to  th e  h yp e r b a r i c  c h am b e r  s h a l l  m e e t

th e  r e q u i r e m e n ts  o f AS M E  P VH O -1 ,  Safety Standard for Pressure
Vessels for Human Occupancy,  fo r  h yp e r b ar i c  fac i l i ty p i p i n g
s ys te m s .

1 4 . 2 . 1 . 3 . 2    S h u to ff va l ve s  ac c e s s i b l e  to  fa c i l i ty p e r s o n n e l  s h a l l
b e  p r o vi d e d  fo r  p i p i n g specifed  i n  1 4 . 2 . 1 . 3 . 1  at th e  p o i n t o f

e n tr y to  th e  r o o m  h o u s i n g  th e  c h am b e r ( s ) .

1 4 . 2 . 1 . 3 . 3 *    G as  s u p p l i e s  fr o m  c yl i n d e r s  an d  p o r tab l e  c o n tai n ‐
e r s  s h al l  i n c l u d e  p ar ti c u l ate  flters  to  p r o te c t d o wn s tr e a m

c o m p o n e n ts  i n  th e  p i p i n g s ys te m .

1 4 . 2 . 1 . 4  H yp e rb ari c  M e d i c al  O x yge n  S ys te m  Re q u i re m e n ts .

1 4 . 2 . 1 . 4 . 1    Wh e r e  m e d i c a l  o x yge n  s ys te m s  a r e  i n s tal l e d  fo r
h yp e r b a r i c  u s e ,  th e  h yp e r b ar i c  ar e a ( s )  o r  fac i l i ty s h al l  b e  tr e a‐
te d  a s  a  s e p ar a te  z o n e .

1 4 . 2 . 1 . 4 . 2    T h e  r e q u i r e m e n ts  o f C h a p te r  5  s h al l  ap p l y to  th e
m e d i c al  o x yg e n  s ys te m  fo r  h yp e r b a r i c  u s e ,  fr o m  th e  s o u r c e  o f

s u p p l y to  th e  frst i n -l i n e  val ve  l o c a te d  d o wn s tr e am  o f th e  z o n e
va l ve ( s ) .

Δ 1 4 . 2 . 1 . 4 . 3    T h e  re q u i r e m e n ts  o f AS M E  P VH O -1 ,  Safety Standard
for Pressure Vessels for Human Occupancy,  s h al l  a p p l y to  th e  m e d i ‐

c a l  o x yg e n  s ys te m  fo r  h yp e r b a r i c  u s e ,  s ta r ti n g i m m e d i a te l y
d o wn s tr e a m  o f th e  frst i n -l i n e  val ve  l o c a te d  afte r  th e  z o n e
va l ve ( s ) .

1 4 . 2 . 1 . 4 . 4    H yp e r b a r i c  o x yge n  s ys te m s  fo r  C ate go r y 1 ,  C ate g o r y
2 ,  an d  C a te g o r y 3  h yp e r b ar i c  c a r e  c o n n e c te d  d i r e c tl y to  a

h o s p i ta l ’ s  o x yg e n  s ys te m  s h al l  c o m p l y wi th  S e c ti o n  5 . 1 ,  as  a p p l i ‐
c a b l e ,  e x c e p t as  n o te d  i n  1 4 . 2 . 1 . 4 . 4 . 1 .

1 4 . 2 . 1 . 4 . 4 . 1  C e n tral  S u p p l y S ys te m s .    O x yg e n  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 5 ,  as  ap p l i c a b l e ,  e x c e p t as  fo l l o ws :

( 1 ) An  e m e r ge n c y o x yg e n  s u p p l y c o n n e c ti o n  ( E O S C )  s h a l l
n o t b e  r e q u i r e d  fo r  th e  h yp e r b a r i c  o x yge n  s ys te m .

( 2 ) An  i n -b u i l d i n g  e m e r g e n c y r e s e r ve  ( I B E R)  s h al l  n o t b e
r e q u i r e d  fo r  th e  h yp e r b ar i c  o x yg e n  s ys te m .

1 4 . 2 . 1 . 4 . 5    H yp e r b a r i c  s tan d - al o n e  o x yge n  s ys te m s  fo r  C a te ‐
g o r y 1  an d  C a te g o r y 2  h yp e r b ar i c  c a r e  s h a l l  c o m p l y wi th

S e c ti o n   5 . 1 ,  a s  a p p l i c ab l e ,  e x c e p t a s  n o te d  i n  1 4 . 2 . 1 . 4 . 5 . 1 .

1 4 . 2 . 1 . 4 . 5 . 1  C e n tral  S u p p l y S ys te m s .    O x yg e n  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 5 ,  as  ap p l i c a b l e ,  e x c e p t as  fo l l o ws :

( 1 ) An  E O S C  s h al l  n o t b e  r e q u i r e d  fo r  th e  h yp e r b ar i c  o x yg e n
s ys te m .

( 2 ) An  I B E R s h a l l  n o t b e  r e q u i r e d  fo r  th e  h yp e r b a r i c  o x yge n
s ys te m .

1 4 . 2 . 1 . 4 . 6  War n i n g S ys te m s .

1 4 . 2 . 1 . 4 . 6 . 1    O x yge n  s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 9 ,  a s  a p p l i ‐
c a b l e ,  e x c e p t th at wa r n i n g  s ys te m s  s h al l  b e  p e r m i tte d  to  b e  a
s i n gl e  m a s te r / a r e a al ar m  p a n e l .

1 4 . 2 . 1 . 4 . 6 . 2    T h e  al ar m  p an e l  s h al l  b e  l o c a te d  i n  th e  r o o m
h o u s i n g th e  c h am b e r ( s )  to  a l l o w fo r  e as y a u d i o  an d  vi s u al

m o n i to r i n g  b y th e  c h a m b e r  o p e r a to r.

1 4 . 2 . 1 . 4 . 7    H yp e r b ar i c  s tan d - al o n e  o x yge n  s ys te m s  fo r  C a te ‐
go r y 3  h yp e r b a r i c  c ar e  s h al l  c o m p l y wi th  S e c ti o n  5 . 2 ,  as  ap p l i c a‐

b l e ,  e x c e p t a s  n o te d  i n  1 4 . 2 . 1 . 4 . 7 . 1 .

1 4 . 2 . 1 . 4 . 7 . 1  C e n tral  S u p p l y S ys te m s .    O x yg e n  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 5 ,  a s  a p p l i c a b l e ,  e x c e p t as  fo l l o ws :

( 1 ) I f th e  o p e r ati n g  o x yg e n  s u p p l y c o n s i s ts  o f h i g h -p r e s s u r e
c yl i n d e r s  d e s i gn e d  wi th  a p r i m ar y an d  s e c o n d ar y s o u r c e ,

n o  r e s e r ve  s u p p l y s h a l l  b e  r e q u i r e d .
( 2 ) I f th e  o p e r a ti n g o x yge n  s u p p l y c o n s i s ts  o f l i q u i d  c o n tai n ‐

e r s  d e s i g n e d  wi th  a  p r i m ar y an d  s e c o n d ar y s o u r c e ,  a
r e s e r ve  wi th  a m i n i m u m  s u p p l y o f 1 5  m i n u te s  s h al l  b e

r e q u i r e d .
( 3 ) I f th e  o p e r ati n g  o x yge n  s u p p l y c o n s i s ts  o f a b u l k p r i m a r y,

a  r e s e r ve  wi th  a m i n i m u m  s u p p l y o f 1 5  m i n u te s  s h al l  b e
r e q u i r e d .

( 4 ) An  E O S C  s h al l  n o t b e  r e q u i r e d  fo r  th e  h yp e r b ar i c  o x yg e n
s ys te m .

( 5 ) An  I B E R s h a l l  n o t b e  r e q u i r e d  fo r  th e  h yp e r b ar i c  o x yg e n
s ys te m .

1 4 . 2 . 1 . 5  H yp e rb ari c  M e d i c al  Ai r S ys te m  Re q u i re m e n ts .

1 4 . 2 . 1 . 5 . 1    Wh e r e  m e d i c al  ai r  s ys te m s  a r e  i n s ta l l e d  fo r  h yp e r ‐
b a r i c  u s e ,  th e  h yp e r b ar i c  a r e a( s )  o r  fac i l i ty s h a l l  b e  tr e a te d  as  a

s e p ar a te  z o n e .
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1 4 . 2 . 1 . 5 . 2    C h ap te r  5  r e q u i r e m e n ts  s h a l l  a p p l y to  th e  m e d i c al
ai r  s ys te m  fo r  h yp e r b a r i c  u s e ,  fr o m  th e  s o u r c e  o f s u p p l y to  th e
frst i n -l i n e  val ve  l o c ate d  d o wn s tr e am  o f th e  z o n e  va l ve ( s ) .

Δ 1 4 . 2 . 1 . 5 . 3    AS M E  P VH O -1 ,  Safety Standard for Pressure Vessels for
Human Occupancy,  r e q u i r e m e n ts  s h al l  ap p l y to  th e  m e d i c al  ai r
s ys te m  fo r  h yp e r b ar i c  u s e ,  s tar ti n g  i m m e d i a te l y d o wn s tr e am  o f
th e  frst i n -l i n e  val ve  l o c a te d  a fte r  th e  z o n e  val ve ( s ) .

1 4 . 2 . 1 . 5 . 4    Wh e r e  a m e d i c al  ai r  s ys te m  i s  i n s tal l e d  fo r  h yp e r ‐
b a r i c  tr e a tm e n ts ,  i t s h al l  c o m p l y wi th  th e  r e q u i r e m e n ts  fo r  th e
ap p r o p r i a te  l e ve l  as  d e te r m i n e d  i n  1 4 . 2 . 1 . 5 . 4 . 1  th r o u g h
1 4 . 2 . 1 . 5 . 4 . 7 .

1 4 . 2 . 1 . 5 . 4 . 1    H yp e r b a r i c  m e d i c al  a i r  s ys te m s  fo r  C ate g o r y 1 ,
C ate go r y 2 ,  a n d  C a te g o r y 3  h yp e r b ar i c  c ar e  c o n n e c te d  d i r e c tl y
to  a h o s p i tal ’ s  m e d i c al  a i r  s ys te m  s h al l  c o m p l y wi th  S e c ti o n  5 . 2 ,
as  ap p l i c a b l e .

1 4 . 2 . 1 . 5 . 4 . 2  Re s e r ve d .

1 4 . 2 . 1 . 5 . 4 . 3    H yp e r b a r i c  s tan d - al o n e  m e d i c al  a i r  s ys te m s  fo r
C ate g o r y 1  an d  C a te g o r y 2  h yp e r b ar i c  c a r e  s h a l l  c o m p l y wi th
S e c ti o n   5 . 2 ,  as  ap p l i c ab l e .

1 4 . 2 . 1 . 5 . 4 . 4  Re s e r ve d .

1 4 . 2 . 1 . 5 . 4 . 5    M e d i c al  ai r  s ys te m s  fo r  C ate go r y 1  an d  C ate g o r y 2
h yp e r b a r i c  c a r e  s h a l l  c o m p l y wi th  S e c ti o n  5 . 2 ,  a s  a p p l i c ab l e ,
e x c e p t th at war n i n g s ys te m s  s h al l  b e  p e r m i tte d  to  b e  a s i n gl e
m a s te r / ar e a a l ar m  p a n e l .

1 4 . 2 . 1 . 5 . 4 . 6    H yp e r b a r i c  s ta n d -a l o n e  m e d i c al  s ys te m s  fo r  C a te ‐
go r y 3  h yp e r b a r i c  c ar e  s h al l  c o m p l y wi th  S e c ti o n  5 . 2 ,  as  ap p l i c a‐
b l e ,  e x c e p t as  n o te d  i n  1 4 . 2 . 1 . 5 . 4 . 7 .

1 4 . 2 . 1 . 5 . 4 . 7    M e d i c al  a i r  s ys te m s  s h al l  c o m p l y wi th  S e c ti o n  5 . 2
as  ap p l i c a b l e ,  e x c e p t as  fo l l o ws :

( 1 ) Ar e a  an d  m a s te r  a l ar m s  s h al l  n o t b e  r e q u i r e d  fo r  C a te ‐
g o r y 3  h yp e r b ar i c  c a r e .

( 2 ) A g as  c yl i n d e r  h e a d e r  p e r  S e c ti o n  5 . 2  wi th  suffcient c yl i n ‐
d e r  c o n n e c ti o n s  to  p r o vi d e  fo r  at l e as t a n  ave r ag e  d ay’ s
s u p p l y wi th  th e  ap p r o p r i ate  n u m b e r  o f c o n n e c ti o n s  b e i n g
d e te r m i n e d  a fte r  c o n s i d e r ati o n  o f d e l i ve r y s c h e d u l e ,

p r o x i m i ty o f th e  fac i l i ty to  al te r n a te  s u p p l i e s ,  an d  th e
fac i l i ty’ s  e m e r ge n c y p l a n  s h a l l  b e  p e r m i tte d .

( 3 ) A m e d i c al  ai r  c yl i n d e r  d i r e c tl y c o n n e c te d  to  a  C l a s s  B  o r
C l a s s  C  c h a m b e r  an d  u s e d  to  p r o vi d e  ai r  to  th a t c h am b e r
s h a l l  b e  p e r m i tte d  to  b e  i n  th e  s a m e  r o o m  a s  th e  c h a m ‐

b e r.
( 4 ) Wh e r e  a c yl i n d e r  i s  u s e d  a s  d e s c r i b e d  i n  1 4 . 2 . 1 . 5 . 4 . 7 ( 3 ) ,

th e  c yl i n d e r  s h al l  b e  c o n s i d e r e d  to  b e  “ i n  u s e ”  a n d  s h a l l
n o t b e  c o u n te d  wh e n  d e te r m i n i n g  th e  to ta l  vo l u m e  o f
m e d i c al  ga s  o u ts i d e  a  s to r ag e  ar e a i n  S e c ti o n   1 1 . 3 .

1 4 . 2 . 1 . 6  S to rage  an d  H an d l i n g o f M e d i c al  G as e s .    S to r ag e  an d
h a n d l i n g  o f m e d i c al  g as e s  s h al l  m e e t th e  a p p l i c ab l e  r e q u i r e ‐
m e n ts  o f C h ap te r   5  an d  C h ap te r   1 1 .

1 4 . 2 . 2  Fab ri c ati o n  o f th e  H yp e rb ari c  C h am b e r.

1 4 . 2 . 2 . 1 *    C h am b e r s  fo r  h u m a n  o c c u p a n c y an d  th e i r  s u p p o r t‐
i n g s ys te m s  s h al l  b e  d e s i g n e d  an d  fab r i c a te d  to  m e e t th e
r e q u i r e m e n ts  o f AS M E  P VH O -1 ,  Safety Standard for Pressure
Vessels for Human Occupancy,  b y p e r s o n n e l  qualifed  to  fab r i c a te
ve s s e l s  u n d e r  s u c h  c o d e s .

N 1 4 . 2 . 2 . 1 . 1 *    T h e  p r i m ar y p r e s s u r e  r e l i e f d e vi c e  o n  a  c h a m ‐
b e r  s h a l l  b e  c ap ab l e  o f p r e ve n ti n g  a n y i n c r e as e  i n  p r e s s u r e

a b o ve  th e  d e s i gn  p r e s s u r e .

N 1 4 . 2 . 2 . 1 . 2 *    A m e an s  to  p r o vi d e  s e c o n d a r y p r e s s u r e  r e l i e f c a p a‐
b l e  o f p r e ve n ti n g  p r e s s u r e  e x c e e d i n g  2 0 0  p e r c e n t o f th e  d e s i gn

p r e s s u r e  s h al l  b e  p r o vi d e d .

1 4 . 2 . 2 . 1 . 3    P i p i n g  s ys te m s  fo r  h yp e r b ar i c  fac i l i ti e s  s h al l  b e
r e q u i r e d  to  m e e t o n l y th e  r e q u i r e m e n ts  o f th i s  c h ap te r  an d
S e c ti o n  4 ,  “ P i p i n g S ys te m s , ”  o f AS M E  P VH O -1 ,  Safety Standard

for Pressure Vessels for Human Occupancy.

Δ 1 4 . 2 . 2 . 1 . 4    P i p i n g  i n s ta l l e d  i n  c o n c e al e d  l o c a ti o n s  i n  th e  b u i l d ‐
i n g th at h o u s e s  th e  h yp e r b a r i c  fac i l i ty,  s u c h  a s  i n s i d e  b u i l d i n g

wal l s  o r  a b o ve  fal s e  c e i l i n gs ,  s h a l l  u s e  o n l y th o s e  j o i n i n g  p r o c e ‐
d u r e s  p e r m i tte d  b y C h ap te r   5 .

1 4 . 2 . 2 . 2    T h e  c h am b e r  s h al l  b e  s ta m p e d  i n  ac c o r d an c e  wi th
AS M E  P VH O -1 ,  Safety Standard for Pressure Vessels for Human

Occupancy.

1 4 . 2 . 2 . 3    C l as s  C  c h am b e r s  s h al l  b e  d e s i gn e d ,  fab r i c ate d ,  an d
s tam p e d  to  m e e t D i vi s i o n  1  o r  D i vi s i o n  2  c o d e  r e q u i r e m e n ts  o f

S e c ti o n   VI I I  o f th e  AS M E  Boiler and Pressure Vessel Code.

1 4 . 2 . 2 . 4 *    T h e  vi e wp o r ts  fo r  C l a s s  C  c h am b e r s  s h a l l  b e
d e s i g n e d ,  fab r i c a te d ,  an d  m ar ke d  to  m e e t S e c ti o n  2  o f AS M E
P VH O - 1 ,  Safety Standard for Pressure Vessels for Human Occupancy.

1 4 . 2 . 2 . 5    T h e  foor  o f a C l as s  A c h a m b e r  s h al l  b e  d e s i g n e d  to
s u p p o r t e q u i p m e n t an d  p e r s o n n e l  n e c e s s a r y fo r  th e  o p e r a ti o n

o f th e  c h am b e r  ac c o r d i n g  to  i ts  e x p e c te d  p u r p o s e .

1 4 . 2 . 2 . 5 . 1    T h e  foor  o f C l as s  A c h am b e r s  s h a l l  b e  n o n c o m b u s ‐
ti b l e .

1 4 . 2 . 2 . 5 . 2    I f a b i l ge  i s  i n s ta l l e d ,  ac c e s s  to  th e  b i l g e  s h al l  b e
p r o vi d e d  fo r  c l e an i n g  p u r p o s e s .

1 4 . 2 . 2 . 5 . 3    I f th e  i n te r i o r  foor  o f a C l as s  A c h a m b e r  c o n s i s ts  o f
r e m o vab l e  foor  ( d e c k)  p l a te s ,  th e  p l ate s  s h al l  b e  m e c h an i c al l y

s e c u r e d  a n d  e l e c tr i c al l y b o n d e d  to  th e  c h am b e r  to  e n s u r e  a
p o s i ti ve  e l e c tr i c a l  gr o u n d  an d  to  p r e ve n t m o ve m e n t o f th e

p l a te ,  wh i c h  c o u l d  c a u s e  i n j u r y to  p e r s o n n e l .

1 4 . 2 . 2 . 6    T h e  i n te r i o r  s u r fac e  o f C l as s  A c h a m b e r s  s h a l l  b e
unfnished  o r  tr e ate d  wi th  a p a i n t/ c o ati n g  i n  a c c o r d a n c e  wi th

1 4 . 2 . 2 . 6 . 1 .

Δ 1 4 . 2 . 2 . 6 . 1 *    I n te r i o r  p a i n t/ c o ati n g  s h a l l  m e e t th e  p e r fo r m a n c e
c r i te r i a o f N F PA 1 01 ,  C l a s s  A i n te r i o r  fnish,  wh e n  te s te d  i n
ac c o r d an c e  wi th  AS T M  E 8 4 ,  Standard Test Method for Surface

Burning Characteristics of Building Materials,  o r  U L  7 2 3 ,  Test for
Surface Burning Characteristics of Building Materials.

1 4 . 2 . 2 . 6 . 2 *    O n e  a d d i ti o n al  ap p l i c ati o n  o f p a i n t s h al l  b e
p e r m i tte d ,  p r o vi d e d  to ta l  p ai n t th i c kn e s s  d o e s  n o t e x c e e d

1 ∕2 8   i n .  ( 0 . 9   m m ) .

1 4 . 2 . 2 . 6 . 3    I f th e  i n te r i o r  o f a  C l a s s  A c h a m b e r  i s  tr e ate d  ( p ai n ‐
te d ) ,  th e  c u r e  p r o c e d u r e  a n d  m i n i m u m  d u r a ti o n  fo r  e ac h  l a ye r

o f p ai n t/ c o a ti n g to  o ff-g as  s h a l l  b e  i n  ac c o r d an c e  wi th  th e
m an u fac tu r e r ’ s  a p p l i c a ti o n  i n s tr u c ti o n s .

1 4 . 2 . 2 . 6 . 4 *    I f s o u n d - d e ad e n i n g  m ate r i a l s  ar e  e m p l o ye d  wi th i n
a h yp e r b ar i c  c h am b e r,  th e y s h al l  b e  l i m i te d -c o m b u s ti b l e  m ate r i ‐
al s .
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1 4 . 2 . 2 . 7 *    Vi e wi n g p o r ts ,  ac c e s s  p o r ts  fo r  p i p i n g  an d  wi r i n g  o r
m o n i to r i n g ,  an d  r e l ate d  l e ad s  s h al l  b e  i n s tal l e d  d u r i n g  i n i ti al

fa b r i c ati o n  o f th e  c h am b e r.

1 4 . 2 . 2 . 7 . 1    Ac c e s s  p o r ts  i n  C l as s  A c h am b e r s ,  ac c e s s  p o r ts  fo r
m o n i to r i n g ,  an d  o th e r  e l e c tr i c a l  c i r c u i ts  s h al l  b e  h o u s e d  i n
e n c l o s u r e s  th a t ar e  we ath e r p r o o f,  b o th  i n s i d e  a n d  o u ts i d e  th e

c h a m b e r,  fo r  p r o te c ti o n  i n  th e  e ve n t o f s p r i n kl e r  a c ti va ti o n .

Δ 1 4 . 2 . 2 . 7 . 2    Vi e wp o r ts  an d  p e n e tr ato r  p l ate s  s h a l l  b e  d e s i gn e d
a n d  fa b r i c ate d  a c c o r d i n g  to  AS M E  P VH O -1 ,  Safety Standard for

Pressure Vessels for Human Occupancy.

1 4 . 2 . 3  I l l u m i n ati o n .

1 4 . 2 . 3 . 1    S o u r c e s  o f i l l u m i n a ti o n  m o u n te d  o u ts i d e  th e  p r e s ‐
s u r e  c h am b e r  an d  ar r a n ge d  to  s h i n e  th r o u g h  c h am b e r  p o r ts  o r
th r o u g h  c h a m b e r  p e n e tr a to r s  d e s i g n e d  fo r  fber-optic  o r  s i m i ‐

l ar  l i gh ti n g  s h al l  m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) L i g h ti n g  fxtures  u s e d  i n  c o n j u n c ti o n  wi th  vi e wp o r ts  s h a l l
b e  d e s i g n e d  s o  th a t te m p e r a tu r e  r ati n g s  fo r  th e  vi e wp o r t
m a te r i al  gi ve n  i n  AS M E  P VH O - 1 ,  Safety Standard for Pres‐
sure Vessels for Human Occupancy,  ar e  n o t e x c e e d e d .

( 2 ) Gas ke t m ate r i al  s h a l l  b e  o f a  typ e  th at a l l o ws  th e  m o ve ‐
m e n t o f th e r m al  e x p an s i o n  an d  s h al l  b e  s e l e c te d  fo r  th e
te m p e r a tu r e s ,  p r e s s u r e s ,  a n d  c o m p o s i ti o n  o f ga s e s

i n vo l ve d .
( 3 ) Gas ke ts  o r  O - r i n g s  s h a l l  b e  confned  to  gr o o ve s  o r  e n c l o ‐

s u r e s ,  wh i c h  wi l l  p r e ve n t th e i r  b e i n g  b l o wn  o u t o r
s q u e e z e d  fr o m  th e  e n c l o s u r e s  o r  c o m p r e s s i o n  fanges.

1 4 . 2 . 3 . 2    E m e r g e n c y l i gh ti n g  fo r  th e  i n te r i o r  o f th e  c h a m b e r
s h a l l  b e  p r o vi d e d .

1 4 . 2 . 4  C h am b e r Ve n ti l ati o n .

1 4 . 2 . 4 . 1  Ve n ti l ati o n  o f C l as s   A C h am b e rs .

1 4 . 2 . 4 . 1 . 1    T h e  m i n i m u m  ve n ti l ati o n  r a te  fo r  a  C l as s  A c h am ‐
b e r  s h al l  b e  0 . 0 8 5   m 3 / m i n  ( 3   ft3 / m i n )  o f ai r  p e r  c h am b e r  o c c u ‐

p an t wh o  i s  n o t u s i n g  a b r e ath i n g -m as k o ve r b o a r d  d u m p  s ys te m
th at e x h a u s ts  e x h al e d  ga s e s .

1 4 . 2 . 4 . 1 . 1 . 1    T h e  m i n i m u m  th r e s h o l d  r ate  s h al l  b e
0 . 0 8 5   m 3 / m i n  ( 3   ft3 / m i n ) .

1 4 . 2 . 4 . 1 . 1 . 2    P r o vi s i o n  s h a l l  b e  m ad e  fo r  ve n ti l ati o n  d u r i n g
n o n p r e s s u r i z ati o n  o f C l as s  A c h a m b e r s  a s  we l l  a s  d u r i n g p r e s ‐

s u r i z ati o n .

1 4 . 2 . 4 . 1 . 2 *    Ve n ti l a ti o n  s h al l  n o t b e  r e q u i r e d  wh e n  s atu r a ti o n
o p e r ati o n s  ar e  c o n d u c te d  i n  th e  c h a m b e r,  p r o vi d e d  th a t
c a r b o n  d i o x i d e  r e m o val  a n d  o d o r  c o n tr o l  a r e  a c c o m p l i s h e d

an d  th at th e  m o n i to r i n g  r e q u i r e m e n ts  o f 1 4 . 2 . 1 0 . 4 . 3  an d
1 4 . 2 . 1 0 . 5  a r e  m e t.

Δ 1 4 . 2 . 4 . 1 . 3 *    I n d i vi d u al  b r e ath i n g  ap p ar a tu s  fo r  u s e  b y e a c h
o c c u p an t s h al l  b e  avai l ab l e  i n s i d e  a  C l a s s  A c h am b e r  i n  th e
e ve n t th at th e  c h a m b e r  atm o s p h e r e  i s  fo u l e d  b y c o m b u s ti o n  o r

o th e r wi s e .

1 4 . 2 . 4 . 1 . 3 . 1    T h e  b r e a th i n g m i x tu r e  s u p p l i e d  to  b r e a th i n g
ap p ar a tu s  s h al l  b e  i n d e p e n d e n t o f th e  c h am b e r  atm o s p h e r e .

1 4 . 2 . 4 . 1 . 3 . 2    T h e  b r e a th i n g g as  s u p p l y s h al l  b e  d e s i g n e d  fo r
s i m u l tan e o u s  u s e  o f a l l  b r e a th i n g ap p a r atu s .

1 4 . 2 . 4 . 1 . 3 . 3    B r e ath i n g  ap p ar a tu s  s h al l  fu n c ti o n  a t a l l  p r e s s u r e s
th a t c an  b e  e n c o u n te r e d  i n  th e  c h am b e r.

Δ 1 4 . 2 . 4 . 1 . 3 . 4    P r o vi s i o n s  s h al l  b e  m ad e  to  s i m u l tan e o u s l y s wi tc h
al l  b r e a th i n g a p p ar atu s  to  a n  ai r  s u p p l y i n d e p e n d e n t o f th e

c h a m b e r  atm o s p h e r e  i n  th e  e ve n t o f a  fre  wi th i n  th e  c h am b e r .

1 4 . 2 . 4 . 2  S o urc e s  o f Ai r fo r C h am b e r Atm o s p h e re s .

1 4 . 2 . 4 . 2 . 1 *    S o u r c e s  o f a i r  fo r  c h am b e r  atm o s p h e r e s  s h a l l  b e
s u c h  th at to x i c  o r  fammable  g as e s  ar e  n o t i n tr o d u c e d .

1 4 . 2 . 4 . 2 . 2    C o m p r e s s o r  i n take s  s h al l  b e  l o c ate d  away fr o m  ai r
c o n tam i n a te d  b y e x h au s t fr o m  ac ti vi ti e s  o f ve h i c l e s ,  i n te r n al

c o m b u s ti o n  e n g i n e s ,  s tati o n ar y e n gi n e s ,  o r  b u i l d i n g e x h a u s t
o u tl e ts .

1 4 . 2 . 4 . 2 . 3    Ai r  s u p p l y fo r  c h a m b e r  atm o s p h e r e  s h al l  b e  m o n i ‐
to r e d  a s  r e q u i r e d  i n  1 4 . 2 . 1 0 . 6 .

1 4 . 2 . 4 . 2 . 4    T h e  u s e  o f c o n ve n ti o n al  o i l -l u b r i c a te d  c o m p r e s s o r s
s h a l l  b e  p e r m i tte d ,  p r o vi d e d  th a t th e y a r e  ftted  wi th  a i r  tr e a t‐

m e n t p ac kag e s  d e s i g n e d  to  m e e t th e  r e q u i r e m e n ts  o f 1 4 . 2 . 1 0 . 6 .

1 4 . 2 . 4 . 2 . 5    Ai r  c o m p r e s s o r  i n s tal l ati o n s  s h a l l  c o n s i s t o f two  o r
m o r e  i n d i vi d u a l  c o m p r e s s o r s  wi th  c a p ac i ti e s  s u c h  th a t r e q u i r e d

s ys te m  fow r ate s  c an  b e  m a i n tai n e d  o n  a c o n ti n u o u s  b as i s  wi th
an y s i n gl e  c o m p r e s s o r  o u t o f o p e r ati o n ,  u n l e s s  1 4 . 2 . 9 . 2 . 6  i s
satisfed.

1 4 . 2 . 4 . 2 . 5 . 1    E a c h  c o m p r e s s o r  s h al l  b e  s u p p l i e d  fr o m  s e p a r ate
e l e c tr i c a l  b r an c h  c i r c u i ts .

1 4 . 2 . 4 . 2 . 6    Ai r  c o m p r e s s o r  i n s tal l ati o n s  th a t s u p p l y m e d i c a l  ai r
to  p i p e d  g as  s ys te m s  as  we l l  as  to  h yp e r b ar i c  fa c i l i ti e s  s h al l  m e e t

th e  r e q u i r e m e n ts  o f 5 . 1 . 3 . 6 . 3  an d  th i s  c h ap te r.

1 4 . 2 . 4 . 2 . 7    Ai r  c o m p r e s s o r  i n s tal l ati o n s  th at a r e  u s e d  e x c l u ‐
s i ve l y fo r  h yp e r b a r i c  fa c i l i ti e s  s h al l  m e e t th e  r e q u i r e m e n ts  o f
th i s  c h ap te r  o n l y.

1 4 . 2 . 4 . 3  Te m p e ratu re  an d  H u m i d i ty C o n tro l .

1 4 . 2 . 4 . 3 . 1    War m i n g o r  c o o l i n g  o f th e  a tm o s p h e r e  wi th i n  a
C l a s s  A c h am b e r  s h a l l  b e  p e r m i tte d  b y c i r c u l ati n g  th e  am b i e n t

a i r  wi th i n  th e  c h am b e r  o ve r  o r  p a s t c o i l s  th r o u gh  wh i c h  a
c o n s tan t fow o f war m  o r  c o o l  wa te r  o r  wa te r / gl yc o l  m i x tu r e  i s
c i r c u l a te d .

1 4 . 2 . 4 . 3 . 2    Dehumidifcation  s h al l  b e  p e r m i tte d  th r o u g h  th e
u s e  o f c o l d  c o i l s .

1 4 . 2 . 4 . 3 . 3    Humidifcation  b y th e  u s e  o f a n  ai r-p o we r e d  wate r
n e b u l i z e r  s h al l  b e  p e r m i tte d .

1 4 . 2 . 4 . 3 . 4    N o n c o m b u s ti b l e  p a c ki n g a n d  nonfammable  l u b r i ‐
c a n t s h al l  b e  e m p l o ye d  o n  th e  fa n  s h a ft.

1 4 . 2 . 4 . 4  Ve n ti l ati o n  o f C l as s   B  C h am b e rs .

1 4 . 2 . 4 . 4 . 1 *    T h e  m i n i m u m  ve n ti l a ti o n  r ate  fo r  a C l as s  B  c h a m ‐
b e r  s h al l  b e  0 . 0 2 8 3   m 3 / m i n  ( 1   ft3 / m i n ) .

1 4 . 2 . 4 . 4 . 2    C l as s  B  c h a m b e r s  n o t d e s i g n e d  fo r  1 0 0  p e r c e n t
o x yge n  e n vi r o n m e n t s h a l l  c o m p l y wi th  th e  m o n i to r i n g  r e q u i r e ‐

m e n ts  o f 1 4 . 2 . 1 0 . 4 .

1 4 . 2 . 4 . 4 . 3    F o r  C l as s  B  c h am b e rs  e q u i p p e d  wi th  a b r e ath i n g
a p p ar atu s ,  th e  b r e ath i n g  a p p a r atu s  s h al l  fu n c ti o n  a t al l  p r e s ‐

s u r e s  th at c an  b e  e n c o u n te r e d  i n  th e  c h am b e r.

1 4 . 2 . 5  E m e rge n c y D e p re s s u ri z ati o n .

1 4 . 2 . 5 . 1    C l a s s  A c h am b e r s  s h a l l  b e  c ap ab l e  o f d e p r e s s u r i z i n g
fr o m  3  ATA ( 3 0 4 . 0  kP a ab s o l u te )  to  am b i e n t p r e s s u r e  i n  n o t
m o r e  th an  6   m i n u te s .
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1 4 . 2 . 5 . 2    C l a s s  B  c h a m b e r s  s h al l  b e  c ap ab l e  o f d e p r e s s u r i z i n g
fr o m  3  ATA ( 3 0 4 . 0  kP a ab s o l u te )  to  am b i e n t p r e s s u r e  i n  n o t
m o r e  th an  2   m i n u te s .

1 4 . 2 . 5 . 3    C l as s  C  c h a m b e r s  s h al l  b e  c ap ab l e  o f r a p i d  d e p r e s s u ‐
r i z ati o n .

1 4 . 2 . 5 . 4 *    A r i s k as s e s s m e n t s h a l l  b e  p e r fo r m e d  to  d e te r m i n e  i f
m e a n s  fo r  r e s p i r a to r y a n d  e ye  p r o te c ti o n  fr o m  c o m b u s ti o n
p r o d u c ts  al l o wi n g u n r e s tr i c te d  m o b i l i ty i s  r e q u i r e d  to  b e  avai l a‐
b l e  o u ts i d e  a l l  c l a s s e s  o f h yp e r b a r i c  c h a m b e r s  fo r  u s e  b y
p e r s o n n e l  i n  th e  e ve n t th e  ai r  i n  th e  vi c i n i ty o f th e  c h am b e r  i s
fo u l e d  b y s m o ke  o r  o th e r  c o m b u s ti o n  p r o d u c ts .

1 4 . 2 . 6  Fi re  P ro te c ti o n  i n  C l as s   A C h am b e rs .

1 4 . 2 . 6 . 1  G e n e ral .

1 4 . 2 . 6 . 1 . 1    F i r e  s u p p r e s s i o n  c o n s i s ti n g  o f a p r i m ar y fre
s u p p r e s s i o n  s ys te m  a n d  a s e c o n d ar y fre  s u p p r e s s i o n  s ys te m
s h a l l  b e  i n s tal l e d  i n  a l l  C l a s s   A c h a m b e r s .

Δ 1 4 . 2 . 6 . 1 . 2    D e s i g n  o f fre  s u p p r e s s i o n  s ys te m s  s h al l  b e  s u c h  th at
fa i l u r e  o f c o m p o n e n ts  i n  e i th e r  th e  p r i m ar y o r  s e c o n d ar y fre
s u p p r e s s i o n  s ys te m  wi l l  n o t r e n d e r  th e  o th e r  s ys te m  i n o p e r a‐
ti ve .

1 4 . 2 . 6 . 1 . 3    S ys te m  d e s i gn  s h a l l  b e  s u c h  th a t a c ti va ti o n  o f th e
p r i m ar y fre  s u p p r e s s i o n  s ys te m  a u to m a ti c a l l y c au s e s  th e  fo l l o w‐
i n g :

( 1 ) An  al ar m  s i g n al  s h al l  b e  tr an s m i tte d  to  th e  fac i l i ty' s
c e n tr al  fre  a l a r m  s ys te m ,  i f p r e s e n t.

( 2 ) Vi s u a l  a n d  au d i b l e  i n d i c ati o n  o f ac ti vati o n  s h al l  o c c u r  at
th e  c h am b e r  o p e r ato r ’ s  c o n s o l e .

( 3 ) Al l  u n g r o u n d e d  e l e c tr i c al  l e ad s  fo r  p o we r  a n d  l i g h ti n g
c i r c u i ts  c o n ta i n e d  i n s i d e  th e  c h am b e r  s h al l  b e  d i s c o n n e c ‐
te d .

( 4 ) E m e r ge n c y l i g h ti n g (see 1 4. 2. 3. 2) an d  c o m m u n i c a ti o n ,
wh e r e  u s e d ,  s h al l  b e  a c ti vate d .

1 4 . 2 . 6 . 1 . 3 . 1    I n tr i n s i c al l y s a fe  c i r c u i ts ,  i n c l u d i n g  s o u n d -
p o we r e d  c o m m u n i c ati o n s ,  s h al l  b e  p e r m i tte d  to  r e m ai n
c o n n e c te d  wh e n  e i th e r  th e  p r i m a r y o r  s e c o n d ar y fre  s u p p r e s ‐
s i o n  s ys te m  i s  ac ti vate d .

1 4 . 2 . 6 . 1 . 4    A m e an s  o f c o m m u n i c ati o n  s h a l l  b e  p r o vi d e d  a t th e
c h a m b e r  o p e r ato r ’ s  c o n tr o l  c o n s o l e  fo r  n o ti fyi n g  th e  fre
d e p a r tm e n t.

1 4 . 2 . 6 . 1 . 5 *    F i r e  b l a n ke ts  an d  p o r tab l e  c a r b o n  d i o x i d e  e x ti n ‐
gu i s h e r s  s h a l l  n o t b e  i n s tal l e d  i n  o r  c ar r i e d  i n to  th e  c h am b e r.

1 4 . 2 . 6 . 1 . 6    B o o s te r  p u m p s ,  c o n tr o l  c i r c u i tr y,  a n d  o th e r  e l e c tr i ‐
c a l  e q u i p m e n t i n vo l ve d  i n  fre  s u p p r e s s i o n  s ys te m  o p e r a ti o n
s h a l l  b e  p o we r e d  fr o m  a  c r i ti c a l  b r an c h  o f th e  e s s e n ti al  e l e c tr i ‐
c a l  s ys te m  a s  specifed  i n  1 4 . 2 . 9 . 2 . 1 . 2 .

1 4 . 2 . 6 . 1 . 7 *    At l e as t o n e  s i gn  p r o h i b i ti n g th e  i n tr o d u c ti o n  o f
fammable  l i q u i d s ,  g as e s ,  a n d  o th e r  ar ti c l e s  n o t p e r m i tte d  b y
th i s  c h ap te r  i n to  th e  c h am b e r  s h a l l  b e  p o s te d  i n  th e  r o o m
h o u s i n g th e  c h a m b e r ( s ) .

1 4 . 2 . 6 . 1 . 8    F i r e  s u p p r e s s i o n  s ys te m s  s h al l  b e  p e r m i tte d  to  b e
s u p p l i e d  fr o m  th e  l o c al  p o ta b l e  wate r  s e r vi c e .

N 1 4 . 2 . 6 . 1 . 9 *    D e s i gn  an d  p e r fo r m an c e  o f p r i m a r y fre  s u p p r e s ‐
s i o n  s ys te m s  s h a l l  c o m p l y wi th  e i th e r  1 4 . 2 . 6 . 2  o r  1 4 . 2 . 6 . 4 .

N 1 4 . 2 . 6 . 1 . 1 0 *    D e s i g n  an d  p e r fo r m an c e  o f s e c o n d ar y fre
s u p p r e s s i o n  s ys te m s  s h al l  c o m p l y wi th  e i th e r  1 4 . 2 . 6 . 3  o r

1 4 . 2 . 6 . 5 .

1 4 . 2 . 6 . 2  D e l u ge  S ys te m .    Wh e r e  fxed  wate r  d e l u g e  e x ti n g u i s h ‐
i n g s ys te m s  s e r ve  as  p r i m ar y fre  s u p p r e s s i o n  s ys te m s  i n  ac c o r d ‐

an c e  wi th  1 4 . 2 . 6 . 1 . 9 ,  th e y s h al l  b e  i n s ta l l e d  i n  a l l  c h am b e r
c o m p a r tm e n ts  th at ar e  d e s i gn e d  fo r  m a n n e d  o p e r a ti o n s .

1 4 . 2 . 6 . 2 . 1    I n  c h a m b e r s  th a t c o n s i s t o f m o r e  th a n  o n e  c h am b e r
c o m p a r tm e n t ( l o c k) ,  th e  d e s i gn  o f th e  d e l u g e  s ys te m  s h a l l

m e e t th e  r e q u i r e m e n ts  o f 1 4 . 2 . 6 . 2  wh e n  th e  c h am b e r  c o m p a r t‐
m e n ts  ar e  at d i ffe r e n t d e p th s  ( p r e s s u r e s ) .

1 4 . 2 . 6 . 2 . 2    T h e  d e l u g e  s ys te m  i n  d i ffe r e n t c o m p a r tm e n ts
( l o c ks )  s h al l  o p e r a te  i n d e p e n d e n tl y o r  s i m u l tan e o u s l y.

1 4 . 2 . 6 . 2 . 3 *    M an u a l  ac ti va ti o n  an d  d e a c ti va ti o n  d e l u ge
c o n tr o l s  s h al l  b e  l o c a te d  at th e  o p e r a to r ’ s  c o n s o l e  an d  i n  e a c h
c h a m b e r  c o m p ar tm e n t ( l o c k)  c o n ta i n i n g  a d e l u g e  s ys te m .

1 4 . 2 . 6 . 2 . 3 . 1    C o n tr o l s  s h al l  b e  d e s i g n e d  to  p r e ve n t u n i n te n d e d
ac ti va ti o n .

1 4 . 2 . 6 . 2 . 4    Wate r  s h a l l  b e  d e l i ve r e d  fr o m  th e  fxed  d i s c h ar g e
n o z z l e s  as  specifed  i n  1 4 . 2 . 6 . 2 . 6  wi th i n  3  s e c o n d s  o f ac ti va ti o n

o f an y affliated  d e l u ge  c o n tr o l .

1 4 . 2 . 6 . 2 . 5 *    Ave r ag e  s p r ay d e n s i ty at foor  l e ve l  s h a l l  b e  n o t l e s s
th an  8 1 . 5  L / m i n / m 2  ( 2  gp m / ft2 ) ,  wi th  n o  foor  ar e a  l a r ge r

th a n  1  m 2  ( 1 0 . 7 6  ft2 )  r e c e i vi n g l e s s  th a n  4 0 . 7 5  L / m i n / m 2

( 1   g p m / ft2 ) .

1 4 . 2 . 6 . 2 . 6    Wate r  s h al l  b e  a va i l a b l e  i n  th e  d e l u ge  s ys te m  to
m a i n tai n  th e  fow specifed  i n  1 4 . 2 . 6 . 2 . 5  s i m u l ta n e o u s l y i n  e a c h
c h a m b e r  c o m p a r tm e n t ( l o c k)  c o n tai n i n g  th e  d e l u ge  s ys te m  fo r

at l e as t 1   m i n u te .

1 4 . 2 . 6 . 2 . 6 . 1    T h e  l i m i t o n  m a x i m u m  e x ti n gu i s h m e n t d u r a ti o n
s h a l l  b e  go ve r n e d  b y th e  c h a m b e r  c ap ac i ty ( b i l g e  c ap ac i ty a l s o ,
i f s o  e q u i p p e d )  o r  i ts  d r a i n ag e  s ys te m ,  o r  b o th .

Δ 1 4 . 2 . 6 . 2 . 7    T h e  d e l u ge  s ys te m  s h al l  h ave  s to r e d  p r e s s u r e  to
o p e r ate  fo r at l e as t 1   m i n u te  wi th o u t e l e c tr i c al  p o we r.

1 4 . 2 . 6 . 2 . 8    Al l  d e d i c ate d  s to r a ge  ve s s e l s  u s e d  to  p r o vi d e  th e
d e l u ge  s ys te m  wi th  wate r  s h a l l  b e  ftted  wi th  a s u i ta b l e  wate r

l e ve l  i n d i c ato r,  wi th  th e  l e ve l  d i s p l aye d  a t th e  c h a m b e r  c o n s o l e .

1 4 . 2 . 6 . 2 . 9    D e l u ge  s ys te m s  u s i n g p r e s s u r i z e d  wate r  ve s s e l s  s h a l l
b e  d e s i g n e d  to  p r e ve n t th e  d r i vi n g  ga s  s u p p l y fr o m  p r e s s u r i z i n g

th e  h yp e r b ar i c  c h a m b e r  i f al l  th e  wate r  i s  d r i ve n  o u t o f th e
wate r  ve s s e l .

N 1 4 . 2 . 6 . 2 . 1 0 *    Wa te r  s to r a ge  ve s s e l s  c a p a b l e  o f p r o d u c i n g  o r
c o n tai n i n g  c o r r o s i o n  o r  o th e r  p r o d u c ts  c ap ab l e  o f b l o c ki n g

o u tl e t n o z z l e s  s h al l  b e  e q u i p p e d  wi th  a s tr a i n e r  c o m p l yi n g  wi th
1 4 . 2 . 6 . 2 . 1 0 . 1  th r o u g h  1 4 . 2 . 6 . 2 . 1 0 . 3 .

N 1 4 . 2 . 6 . 2 . 1 0 . 1    T h e  s tr ai n e r  s h a l l  b e  l o c ate d  wh e r e  wate r  e x i ts
th e  ve s s e l  i n to  th e  fre  s u p p r e s s i o n  s ys te m  p i p i n g.

N 1 4 . 2 . 6 . 2 . 1 0 . 2    T h e  s tr a i n e r  s h al l  b e  c a p a b l e  o f o p e n i n g fo r
i n s p e c ti o n  an d  c l e an i n g o f th e  flter  d e vi c e  d u r i n g p e r i o d i c
s ys te m  m ai n te n a n c e  i n s p e c ti o n s .

N 1 4 . 2 . 6 . 2 . 1 0 . 3    T h e  s tr ai n e r  m e s h  o r  p o r e  s i z e  s h al l  b e  s e l e c te d
to  p r o te c t d e l u ge  n o z z l e s  an d  an y i n l i n e  fow c o n tr o l  e q u i p ‐

m e n t fr o m  b l o c kag e  o r  d am ag e  an d  to  e n s u r e  th e  flter  d o e s
n o t c l o g  b e twe e n  fre  s u p p r e s s i o n  s ys te m  te s ti n g  i n te r val s  s p e c i ‐
fed  i n  1 4 . 3 . 4 . 3 . 5 .
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1 4 . 2 . 6 . 3  H an d l i n e  S ys te m .    Wh e r e  h a n d l i n e  e x ti n g u i s h i n g
s ys te m s  s e r ve  as  s e c o n d a r y fre  s u p p r e s s i o n  s ys te m s  i n  ac c o r d ‐

an c e  wi th  1 4 . 2 . 6 . 1 . 1 0 ,  th e y s h a l l  b e  i n s ta l l e d  i n  al l  c h am b e r
c o m p a r tm e n ts  ( l o c ks )  d e s i gn e d  fo r  m a n n e d  o p e r a ti o n s .

1 4 . 2 . 6 . 3 . 1    At l e a s t two  h an d l i n e s  s h al l  b e  s tr ate gi c al l y l o c a te d
i n  tr e a tm e n t c o m p a r tm e n ts  ( l o c ks ) .

1 4 . 2 . 6 . 3 . 2    At l e as t o n e  h an d l i n e  s h al l  b e  l o c ate d  i n  e a c h
p e r s o n n e l  tr a n s fe r  c o m p ar tm e n t ( l o c k) .

1 4 . 2 . 6 . 3 . 3    I f an y c h am b e r  c o m p ar tm e n t ( l o c k)  i s  e q u i p p e d
wi th  a  b i l g e  a c c e s s  p an e l ,  a t l e a s t o n e  h a n d l i n e  s h a l l  r e ac h  th e

b i l g e  a r e a.

1 4 . 2 . 6 . 3 . 4    H a n d l i n e s  s h al l  h a ve  a  1 2 . 7  m m  ( 0 . 5  i n . )  m i n i m u m
i n te r n a l  d i am e te r  a n d  s h al l  h ave  a r ate d  o p e r a ti n g p r e s s u r e

gr e a te r  th an  th e  h i gh e s t s u p p l y p r e s s u r e  o f th e  s u p p l y s ys te m .

1 4 . 2 . 6 . 3 . 5    E a c h  h an d l i n e  s h al l  b e  a c ti vate d  b y a m an u al ,
q u i c k-o p e n i n g ,  q u ar te r-tu r n  val ve  l o c ate d  wi th i n  th e  c o m p a r t‐
m e n t ( l o c k) .

1 4 . 2 . 6 . 3 . 5 . 1    A h an d - o p e r ate d  s p r i n g- r e tu r n  to  c l o s e  va l ve s  at
th e  d i s c h a r ge  e n d  o f h an d l i n e s  s h al l  b e  p e r m i tte d .

1 4 . 2 . 6 . 3 . 6    H a n d l i n e s  s h al l  b e  e q u i p p e d  wi th  o ve r r i d e  va l ve s
th a t ar e  a c c e s s i b l e  to  p e r s o n n e l  o u ts i d e  th e  c h am b e r.

1 4 . 2 . 6 . 3 . 7    T h e  wa te r  s u p p l y fo r  th e  h an d l i n e  s ys te m  s h a l l  b e
d e s i g n e d  to  e n s u r e  a  3 4 5  kP a  ( 5 0  p s i )  m i n i m u m  wa te r  p r e s s u r e

a b o ve  th e  m ax i m u m  c h am b e r  p r e s s u r e .

1 4 . 2 . 6 . 3 . 7 . 1    T h e  s ys te m  s h al l  b e  c a p ab l e  o f s u p p l yi n g  a  m i n i ‐
m u m  o f 1 8 . 9  L / m i n  ( 5  g p m )  s i m u l tan e o u s l y to  e ac h  o f a n y two

o f th e  h an d l i n e s  at th e  m ax i m u m  c h am b e r  p r e s s u r e  fo r  a
p e r i o d  o f n o t l e s s  th a n  4   m i n u te s .

N 1 4 . 2 . 6 . 3 . 8    S ys te m  d e s i gn  s h a l l  b e  s u c h  th a t a c ti va ti o n  o f th e
h an d l i n e  s ys te m  a u to m a ti c al l y c au s e s  th e  fo l l o wi n g  to  o c c u r :

( 1 ) Vi s u a l  a n d  au d i b l e  i n d i c ati o n  o f ac ti vati o n  s h al l  o c c u r  at
th e  c h am b e r  o p e r ato r ' s  c o n s o l e .

( 2 ) Al l  u n g r o u n d e d  e l e c tr i c al  l e ad s  fo r  p o we r  a n d  l i g h ti n g
c i r c u i ts  c o n ta i n e d  i n s i d e  th e  c h am b e r  s h al l  b e  d i s c o n n e c ‐
te d .

( 3 ) E m e r ge n c y l i g h ti n g (see 1 4. 2. 3. 2) an d  c o m m u n i c a ti o n ,
wh e r e  u s e d ,  s h al l  b e  a c ti vate d .

N 1 4 . 2 . 6 . 4  Al te r n ati ve  P ri m ar y Fi re  S u p p re s s i o n  S ys te m .    Wh e r e
al te r n ati ve  fre  s u p p r e s s i o n  s ys te m s  s e r ve  as  p r i m ar y fre

s u p p r e s s i o n  s ys te m s  i n  ac c o r d an c e  wi th  1 4 . 2 . 6 . 1 . 9 ,  th e y s h al l  b e
i n s ta l l e d  i n  a l l  c h a m b e r  c o m p ar tm e n ts  d e s i gn e d  fo r  m an n e d
o p e r ati o n s .

N 1 4 . 2 . 6 . 4 . 1 *    T h e  fre  s u p p r e s s i o n  s ys te m  s h al l  b e  d e s i g n e d  to
s u p p r e s s  a  fre  i n  a l l  ar e a s  o f th e  c o m p a r tm e n t wh e r e  an  o c c u ‐

p an t c o u l d  b e  s i tti n g o r  l yi n g .

N 1 4 . 2 . 6 . 4 . 1 . 1 *    F i r e  s u p p r e s s i o n  s h al l  b e  d e m o n s tr ate d  b y l o we r ‐
i n g th e  te m p e r atu r e  a t th e  h e ad  o f th e  o c c u p an t to  5 0 ° C

( 1 2 2 ° F )  o r  l o we r  wi th i n  2 0   s e c o n d s  o f ac ti va ti o n .

N 1 4 . 2 . 6 . 4 . 1 . 2    Te s ti n g  s h a l l  b e  c o n d u c te d  at th e  m a x i m u m  o p e r ‐
ati n g  p r e s s u r e  o f th e  c h a m b e r  a n d  a t s u r fac e  ( i . e . ,  n o r m al )
p r e s s u r e .

N 1 4 . 2 . 6 . 4 . 2    T h e  s ys te m  s h a l l  h a ve  suffcient c ap ac i ty to  o p e r ate
fo r  at l e as t 1   m i n u te  afte r  a c ti va ti o n .

N 1 4 . 2 . 6 . 4 . 3    T h e  fre  s u p p r e s s i o n  m e d i a  s h al l  b e  s afe  fo r  h u m a n
e x p o s u r e .

N 1 4 . 2 . 6 . 5  Al te r n ati ve  S e c o n d ar y Fi re  S u p p re s s i o n  S ys te m .
Wh e r e  al te r n ati ve  fre  s u p p r e s s i o n  s ys te m s  s e r ve  as  s e c o n d ar y
fre  s u p p r e s s i o n  s ys te m s  i n  a c c o r d a n c e  wi th  1 4 . 2 . 6 . 1 . 1 0 ,  p o r ta‐
b l e ,  h a n d h e l d  fre  e x ti n g u i s h e r s  s h a l l  b e  avai l a b l e  i n  a l l  c h am ‐

b e r  c o m p ar tm e n ts  d e s i g n e d  fo r  m a n n e d  o p e r ati o n s .

N 1 4 . 2 . 6 . 5 . 1    At l e as t two  p o r tab l e  fre  e x ti n g u i s h e r s  s h a l l  b e  s tr a‐
te g i c al l y l o c a te d  i n  tr e a tm e n t c o m p a r tm e n ts .

N 1 4 . 2 . 6 . 5 . 2    At l e as t o n e  p o r ta b l e  fre  e x ti n gu i s h e r  s h al l  b e  l o c a‐
te d  i n  e a c h  p e r s o n n e l  tr a n s fe r  c o m p ar tm e n t.

N 1 4 . 2 . 6 . 5 . 3    P o r ta b l e  fre  e x ti n gu i s h e r s  s h a l l  b e  d e s i g n e d  to
fu n c ti o n  at th e  m ax i m u m  o p e r a ti n g p r e s s u r e  o f th e  c h am b e r.

N 1 4 . 2 . 6 . 5 . 4    T h e  fre  e x ti n gu i s h i n g  m e d i a s h al l  b e  s a fe  fo r
h u m an  e x p o s u r e .

1 4 . 2 . 6 . 6  Au to m ati c  D e te c ti o n  S ys te m .    Au to m ati c  fre  d e te c ‐
ti o n  s ys te m s  s h al l  n o t b e  r e q u i r e d .

1 4 . 2 . 6 . 6 . 1    S u r ve i l l an c e  fre  d e te c to r s  r e s p o n s i ve  to  th e  r ad i a‐
ti o n  fr o m  fame  s h a l l  b e  e m p l o ye d .

1 4 . 2 . 6 . 6 . 1 . 1    T h e  typ e  a n d  ar r a n ge m e n t o f d e te c to r s  s h al l  b e
s u c h  a s  to  r e s p o n d  wi th i n  1   s e c o n d  o f fame  o r i g i n ati o n .

1 4 . 2 . 6 . 6 . 2 *    T h e  n u m b e r  o f d e te c to r s  e m p l o ye d  a n d  th e i r  l o c a‐
ti o n  s h al l  b e  s e l e c te d  to  c o ve r  th e  c h am b e r  i n te r i o r.

1 4 . 2 . 6 . 6 . 3    T h e  s ys te m  s h al l  b e  p o we r e d  fr o m  th e  c r i ti c al
b r a n c h  o f th e  e s s e n ti a l  e l e c tr i c a l  s ys te m  o r  s h al l  h a ve  a u to m a ti c

b a tte r y b ac ku p .

1 4 . 2 . 6 . 6 . 4    I f u s e d  to  au to m ati c al l y a c ti va te  th e  d e l u ge  s ys te m ,
th e  r e q u i r e m e n ts  fo r  m an u al  a c ti va ti o n / d e a c ti vati o n  i n
1 4 . 2 . 6 . 2 . 3  a n d  d e l u ge  s ys te m  r e s p o n s e  ti m e  i n  1 4 . 2 . 6 . 2 . 4  s h a l l

s ti l l  ap p l y.

1 4 . 2 . 6 . 6 . 5    T h e  s ys te m  s h al l  i n c l u d e  s e l f-m o n i to r i n g  fu n c ti o n s
fo r  fa u l t d e te c ti o n  a n d  fa u l t al ar m s  an d  i n d i c a ti o n s .

1 4 . 2 . 6 . 6 . 6    Au to m a ti c  fre  d e te c ti o n  e q u i p m e n t,  wh e n  u s e d ,
s h a l l  m e e t th e  ap p l i c ab l e  r e q u i r e m e n ts  i n  1 4 . 2 . 9 . 3 .

1 4 . 2 . 7  P n e u m ati c  C o n tro l s  fo r C l as s  A C h am b e rs .    C l a s s  A
c h a m b e r s  th at u ti l i z e  p n e u m a ti c a l l y o p e r ate d  c o n tr o l s  th at ar e

r e l ate d  to  fre  s u p p r e s s i o n  s ys te m  o p e r ati o n ,  b r e ath i n g  g as e s ,
o r  r a p i d  e x h au s t val ve s  s h al l  b e  e q u i p p e d  wi th  a m e a n s  to  o p e r ‐

a te  s u c h  c o n tr o l s  o r  i n te n d e d  fu n c ti o n  i n  th e  e ve n t th at th e
p n e u m a ti c  s u p p l y fai l s .

1 4 . 2 . 8  Fi re  P ro te c ti o n  i n  C l as s  B  an d  C l as s  C  C h am b e rs .
C l a s s  B  an d  C l as s  C  c h a m b e r s  s h al l  n o t b e  r e q u i r e d  to  c o m p l y

wi th  1 4 . 2 . 6 .

1 4 . 2 . 8 . 1 *    At l e a s t o n e  s i gn  p r o h i b i ti n g  th e  i n tr o d u c ti o n  o f
fammable  l i q u i d s ,  g as e s ,  an d  o th e r  a r ti c l e s  n o t p e r m i tte d  b y

th i s  c h ap te r  i n to  th e  c h am b e r  s h a l l  b e  p o s te d  i n  th e  r o o m
h o u s i n g  th e  c h am b e r ( s ) .

1 4 . 2 . 8 . 2    A m e a n s  fo r  c o m m u n i c ati o n  s h al l  b e  p r o vi d e d  wi th i n
th e  r o o m  h o u s i n g th e  c h am b e r ( s )  fo r  n o ti fyi n g th e  fre  d e p a r t‐

m e n t.

1 4 . 2 . 8 . 2 . 1    I f th e  b u i l d i n g  h o u s i n g th e  h yp e r b ar i c  fac i l i ty h a s  a
c e n tr al  fre  al ar m  s ys te m ,  th e  c o m m u n i c a ti o n  s h al l  b e  a p u l l -

s tati o n  c o n n e c te d  to  th e  s ys te m .
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1 4 . 2 . 8 . 2 . 2    Tr a i l e r  o r  ve h i c l e -m o u n te d  fa c i l i ti e s  n o t c o n ti g u o u s
to  a h e al th  c ar e  fac i l i ty s h al l  c o n fo r m  to  o n e  o f th e  fo l l o wi n g:

( 1 ) T h e y s h al l  c o m p l y wi th  1 4 . 2 . 8 . 2 .
( 2 ) T h e y s h al l  h ave  a  m e a n s  fo r  i m m e d i a te l y c o n ta c ti n g th e

l o c a l  fre  d e p ar tm e n t.

1 4 . 2 . 9  E l e c tri c al  S ys te m s .

1 4 . 2 . 9 . 1  G e n e ral .

1 4 . 2 . 9 . 1 . 1    T h e  r e q u i r e m e n ts  o f NFPA 70 o r  l o c al  e l e c tr i c al
c o d e s  s h al l  ap p l y to  e l e c tr i c al  wi r i n g  an d  e q u i p m e n t i n  h yp e r ‐
b a r i c  fa c i l i ti e s  wi th i n  th e  s c o p e  o f th i s  c h ap te r,  e x c e p t as  s u c h
ru l e s  ar e  modifed  i n  1 4 . 2 . 9 .

1 4 . 2 . 9 . 1 . 2    Al l  h yp e r b ar i c  c h am b e r  s e r vi c e  e q u i p m e n t,  s wi tc h ‐
b o ar d s ,  p a n e l s ,  o r  c o n tr o l  c o n s o l e s  s h a l l  b e  l o c a te d  o u ts i d e  o f,
an d  i n  th e  vi c i n i ty o f,  th e  c h a m b e r.

1 4 . 2 . 9 . 1 . 3    C o n s o l e  o r  m o d u l e  s p ac e s  c o n tai n i n g  b o th  o x yge n
p i p i n g  an d  e l e c tr i c al  e q u i p m e n t s h al l  b e  e i th e r  o n e  o f th e
fo l l o wi n g :

( 1 ) M e c h an i c a l l y o r  n atu r al l y ve n ti l ate d
( 2 ) C o n ti n u o u s l y m o n i to r e d  fo r  e x c e s s i ve  o x yge n  c o n c e n tr a‐

ti o n s  wh e n e ve r  th e  e l e c tr i c al  e q u i p m e n t i s  e n e r gi z e d

1 4 . 2 . 9 . 1 . 4    F o r  th e  fxed  e l e c tr i c al  i n s tal l a ti o n ,  n o n e  o f th e
fo l l o wi n g  s h a l l  b e  p e r m i tte d  i n s i d e  th e  c h am b e r :

( 1 ) C i r c u i t b r e a ke r s
( 2 ) L i n e  fu s e s
( 3 ) M o to r  c o n tr o l l e r s
( 4 ) Re l ays
( 5 ) Tr a n s fo r m e r s
( 6 ) B al l as ts
( 7 ) L i gh ti n g  p an e l s
( 8 ) P o we r  p a n e l s

1 4 . 2 . 9 . 1 . 5    Al l  e l e c tr i c a l  e q u i p m e n t c o n n e c te d  to ,  o r  u s e d  i n
c o n j u n c ti o n  wi th ,  h yp e r b a r i c  p ati e n ts  s h al l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f C h a p te r  1 0  an d  wi th  th e  ap p l i c a b l e  s u b p ar a‐
gr ap h s  o f 1 4 . 2 . 9 . 3 .

1 4 . 2 . 9 . 1 . 6    I n  th e  e ve n t o f a c ti vati o n  o f th e  r o o m  s p r i n kl e r
s ys te m ,  e l e c tr i c a l  e q u i p m e n t s h a l l  b e  p r o te c te d  fr o m  s p r i n kl e r
wate r  b u t s h a l l  n o t b e  r e q u i r e d  to  r e m ai n  fu n c ti o n a l  i f m an u al
m e a n s  to  c o n tr o l  an d  d e c o m p r e s s  th e  c h a m b e r  ar e  p r o vi d e d .

1 4 . 2 . 9 . 2  E l e c tri c al  S e r vi c e .

1 4 . 2 . 9 . 2 . 1 *    Al l  h yp e r b ar i c  fac i l i ti e s  e q u i p p e d  wi th  a n y o f th e
fo l l o wi n g  e l e c tr i c al l y d r i ve n  fe a tu r e  s h al l  b e  p r o vi d e d  wi th
s o m e  m e a n s  o f b a c ku p  e l e c tr i c  p o we r :

( 1 ) * C h am b e r  r o o m  e m e r g e n c y l i gh ti n g ,  i n s tal l e d  p e r
S e c ti o n  7 . 9  o f N F PA  1 01 .

( 2 ) * C h am b e r  e m e r ge n c y l i g h ti n g,  wh e th e r  i n te r n al l y o r  e x te r ‐
n al l y m o u n te d

( 3 ) * C h am b e r  i n te r c o m m u n i c ati o n s
( 4 ) * Al ar m  s ys te m s ,  i n c l u d i n g fame  d e te c to r s
( 5 ) * C h am b e r  fre  s u p p r e s s i o n  s ys te m  e q u i p m e n t an d  c o n tr o l s
( 6 ) * E l e c tr i c a l  c o n tr o l s  u s e d  fo r  c h a m b e r  p r e s s u r i z ati o n  an d

ve n ti l ati o n  c o n tr o l

1 4 . 2 . 9 . 2 . 1 . 1    E l e c tr i c a l  c o n tr o l  a n d  a l a r m  s ys te m  d e s i g n  s h a l l
b e  s u c h  th a t h a z a r d o u s  c o n d i ti o n s  ( e . g . ,  l o s s  o f c h am b e r  p r e s ‐
s u r e  c o n tr o l ,  d e l u g e  ac ti va ti o n ,  s p u r i o u s  a l ar m s )  d o  n o t o c c u r
d u r i n g p o we r  i n te r r u p ti o n  o r  d u r i n g  p o we r  r e s to r a ti o n .

1 4 . 2 . 9 . 2 . 1 . 2    B o o s te r  p u m p s  i n  th e  c h a m b e r  fre  s u p p r e s s i o n
s ys te m  s h a l l  b e  o n  s e p ar ate  b r a n c h  c i r c u i ts  s e r vi n g n o  o th e r

l o ad s .

1 4 . 2 . 9 . 2 . 2    Ar ti c l e  7 0 0  o f NFPA 70 s h al l  a p p l y to  h yp e r b ar i c
s ys te m s  l o c ate d  i n  fac i l i ti e s  o th e r  th an  h e al th  c ar e  fac i l i ti e s .

1 4 . 2 . 9 . 2 . 3    H yp e r b ar i c  e l e c tr i c a l  s e r vi c e  fo r  C a te g o r y 1  o r  2
h yp e r b a r i c  c a r e  s h al l  b e  s u p p l i e d  fr o m  two  i n d e p e n d e n t s o u r ‐

c e s  o f e l e c tr i c  p o we r.

1 4 . 2 . 9 . 2 . 3 . 1    F o r  h yp e r b ar i c  fa c i l i ti e s  u s i n g  a p r i m e -m o ve r –
d r i ve n  g e n e r ato r  s e t,  th e y s h al l  b e  d e s i gn a te d  as  th e  l i fe  s a fe ty
a n d  c r i ti c a l  b r an c h e s  a n d  s h al l  m e e t th e  r e q u i r e m e n ts  o f C h a p ‐

te r   6  fo r  h yp e r b a r i c  s ys te m s  b as e d  i n  h e a l th  c a r e  fa c i l i ti e s .

1 4 . 2 . 9 . 2 . 3 . 2    E l e c tr i c a l  e q u i p m e n t as s o c i ate d  wi th  l i fe -s u p p o r t
fu n c ti o n s  o f h yp e r b ar i c  fa c i l i ti e s  s h al l  b e  c o n n e c te d  to  th e  c r i ti ‐

c a l  b r an c h  o f th e  e s s e n ti a l  e l e c tr i c a l  s ys te m ,  wh i c h  r e q u i r e s  th a t
s u c h  e q u i p m e n t s h al l  h a ve  e l e c tr i c al  p o we r  r e s to r e d  wi th i n

1 0  s e c o n d s  o f i n te r r u p ti o n  o f n o r m a l  p o we r.

1 4 . 2 . 9 . 2 . 4    E l e c tr i c  m o to r –d r i ve n  c o m p r e s s o r s  a n d  a u x i l i ar y
e l e c tr i c al  e q u i p m e n t n o r m al l y l o c ate d  o u ts i d e  th e  c h am b e r

a n d  u s e d  fo r  c h a m b e r  a tm o s p h e r i c  c o n tr o l  s h al l  b e  c o n n e c te d
to  th e  e q u i p m e n t s ys te m  (see Chapter 6) o r  th e  l i fe  s afe ty an d

c r i ti c al  b r an c h e s  (see Article 700 of NFPA  70) as  ap p l i c ab l e .

1 4 . 2 . 9 . 2 . 5    E l e c tr i c  m o to r –d r i ve n  c o m p r e s s o r s  a n d  a u x i l i ar y
e l e c tr i c al  e q u i p m e n t s h al l  b e  a r r an g e d  fo r  d e l aye d -a u to m a ti c

o r  m a n u a l  c o n n e c ti o n  to  th e  a l te r n ate  p o we r  s o u r c e  s o  as  to
p r e ve n t e x c e s s i ve  c u r r e n t d r aw o n  th e  s ys te m  d u r i n g r e s ta r ti n g.

1 4 . 2 . 9 . 2 . 6    Wh e r e  r e s e r ve  a i r  ta n ks  o r  a n o n e l e c tr i c  c o m p r e s ‐
s o r ( s )  i s  p r o vi d e d  to  m ai n ta i n  ve n ti l ati o n  airfow wi th i n  th e

c h a m b e r  a n d  s u p p l y ai r  fo r  c h am b e r  p r e s s u r i z ati o n ,  th e
c o m p r e s s o r ( s )  an d  a u x i l i ar y e q u i p m e n t s h al l  n o t b e  r e q u i r e d
to  h ave  a n  al te r n ate  p o we r  s o u r c e .

1 4 . 2 . 9 . 3 *  Wi ri n g an d  E q u i p m e n t I n s i d e  C l as s  A C h am b e rs .
T h e  g e n e r al  r u l e s  o f 1 4 . 2 . 9 . 3 . 1  th r o u g h  1 4 . 2 . 9 . 3 . 1 6 . 5  s h al l  b e
satisfed  i n  th e  u s e  o f e l e c tr i c a l  d e vi c e s  a n d  e q u i p m e n t.  T h e s e
r e q u i r e m e n ts  ar e  i n te n d e d  to  p r o te c t ag ai n s t th e  e l e vate d  fre

r i s ks  kn o wn  to  e x i s t i n  a p r e s s u r i z e d  ai r  e n vi r o n m e n t a n d  s h a l l
n o t b e  c o n s tr u e d  as  c l a s s i fyi n g  th e  c h am b e r  i n te r i o r  as  a C l as s  I
( as  defned  i n  Ar ti c l e  5 0 0  o f NFPA  70)  h az ar d o u s  l o c ati o n .

1 4 . 2 . 9 . 3 . 1    E q u i p m e n t o r  e q u i p m e n t c o m p o n e n ts  i n s tal l e d  i n ,
o r  u s e d  i n ,  th e  c h a m b e r  s h a l l  n o t p r e s e n t a n  e x p l o s i o n  o r

i m p l o s i o n  h a z a r d  u n d e r  th e  c o n d i ti o n s  o f h yp e r b ar i c  u s e .

1 4 . 2 . 9 . 3 . 2    Al l  e q u i p m e n t s h a l l  b e  r ate d ,  o r  te s te d  an d  d o c u ‐
m e n te d ,  fo r  i n te n d e d  h yp e r b ar i c  c o n d i ti o n s  p r i o r  to  u s e .

Δ 1 4 . 2 . 9 . 3 . 3    O n l y e l e c tr i c a l  e q u i p m e n t n e c e s s ar y fo r  s afe  o p e r a‐
ti o n  o f th e  c h am b e r ,  r e q u i r e d  p ati e n t c ar e ,  a n d  p ati e n t e n te r ‐

tai n m e n t p r o vi d e d  b y th e  fa c i l i ty s h al l  b e  p e r m i tte d  i n  th e
c h a m b e r.

N 1 4 . 2 . 9 . 3 . 3 . 1    F i x e d  p a ti e n t e n te r ta i n m e n t e q u i p m e n t s h al l  b e
p e r m i tte d  wh e r e  i n s ta l l e d  b y th e  m an u fa c tu r e r.

N 1 4 . 2 . 9 . 3 . 3 . 2 *    P o r tab l e  p a ti e n t e n te r tai n m e n t e q u i p m e n t s h a l l
b e  p e r m i tte d  wh e r e  a p p r o ve d  b y th e  m an u fa c tu r e r  o r  h yp e r ‐

b a r i c  s afe ty c o o r d i n ato r.

Δ 1 4 . 2 . 9 . 3 . 4    O n l y p o r ta b l e  e q u i p m e n t n e c e s s a r y fo r  l o g i s ti c al ,
o p e r ati o n al ,  an d  p ati e n t-c ar e  s u p p o r t s h a l l  b e  p e r m i tte d  i n  th e

c h a m b e r.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

1 4 . 2 . 9 . 3 . 5  Wi re s  an d  C ab l e s .    Wi r e s  an d  c a b l e s  u s e d  i n s i d e  th e
c h a m b e r  s h a l l  b e  r e s i s tan t to  th e  s p r e ad  o f fre  b y c o m p l yi n g

wi th  1 4 . 2 . 9 . 3 . 5 . 1  o r  s h a l l  b e  c o n tai n e d  wi th i n  e q u i p m e n t
d e s c r i b e d  i n  1 4 . 2 . 9 . 3 . 5 . 2 .

Δ 1 4 . 2 . 9 . 3 . 5 . 1    Wi r e s  an d  c ab l e s  s h al l  c o m p l y wi th  th e  s p r e ad  o f
fre  r e q u i r e m e n ts  o f “ U L  F l a m e  E x p o s u r e ,  Ve r ti c a l  Tr ay F l a m e

Te s t”  i n  U L  1 6 8 5 ,  Vertical-Tray Fire-Propagation and Smoke-Release
Test for Electrical and Optical-Fiber Cables,  o r  s h al l  e x h i b i t d a m ag e
( c h ar  l e n g th )  n o t to  e x c e e d  1 . 5  m  ( 4  ft 1 1  i n . )  wh e n  p e r fo r m ‐

i n g th e  C S A “ Ve r ti c a l  F l am e  Te s t — C ab l e s  i n  C a b l e  Tr ays , ”  a s
d e s c r i b e d  i n  C S A C 2 2 . 2  N o .  0 . 3 ,  Test Methods for Electrical Wires
and Cables.

1 4 . 2 . 9 . 3 . 5 . 2    Wi r e s  a n d  c ab l e s  th at fo r m  an  i n te g r al  p ar t o f
e l e c tr i c al  e q u i p m e n t ap p r o ve d  o r  l i s te d  specifcally fo r  u s e

i n s i d e  h yp e r b ar i c  c h am b e r s ,  i n c l u d i n g p a ti e n t l e a d s ,  s h a l l  n o t
b e  r e q u i r e d  to  c o m p l y wi th  th e  r e q u i r e m e n ts  o f 1 4 . 2 . 9 . 3 . 5 . 1 .

1 4 . 2 . 9 . 3 . 6  Wi ri n g M e th o d s .

1 4 . 2 . 9 . 3 . 6 . 1    F i x e d  wi r i n g  s h a l l  b e  i n s ta l l e d  i n  c o n d u i t u s i n g
th e  fo l l o wi n g c o m p o n e n ts  an d  b e  wa te r ti g h t a fte r  i n s ta l l ati o n :

( 1 ) T h r e a d e d  m e tal  j o i n ts
( 2 ) F i tti n gs
( 3 ) B o x e s
( 4 ) E n c l o s u r e s

1 4 . 2 . 9 . 3 . 6 . 2    A c o n ti n u o u s  g r o u n d  s h al l  b e  m ai n ta i n e d
b e twe e n  al l  c o n d u c ti ve  s u r fac e s  e n c l o s i n g e l e c tr i c a l  c i r c u i ts  an d
th e  c h am b e r  h u l l  u s i n g  ap p r o ve d  gr o u n d i n g  m e an s  u n l e s s
p r o h i b i te d  b y 1 4 . 2 . 9 . 3 . 6 . 3 .

N 1 4 . 2 . 9 . 3 . 6 . 3    Gr o u n d i n g  to  th e  c h a m b e r  h u l l  s h al l  b e  p r o h i b i ‐
te d  wh e r e  e l e c tr i c a l  c i r c u i ts  r e q u i r e  a n  i n d e p e n d e n t gr o u n d .

Δ 1 4 . 2 . 9 . 3 . 6 . 4    Al l  th r e a d e d  c o n d u i t s h al l  b e  th r e ad e d  wi th  a n
N P T  s tan d a r d  c o n d u i t c u tti n g d i e  th a t p r o vi d e s  a 0 . 7 5  i n .  tap e r

p e r  1  ft o r  th e  e q u i val e n t tap e r e d  m e tr i c  th r e a d  i n  ac c o r d a n c e
wi th  I S O  7 2 4 ,  ISO general-purpose metric screw threads — Basic
dimensions.

1 4 . 2 . 9 . 3 . 6 . 5    Al l  th r e a d e d  c o n d u i t s h al l  b e  m a d e  wr e n c h -ti g h t
to  p r e ve n t s p a r ki n g wh e n  fau l t c u r r e n t fows  th r o u gh  th e

c o n d u i t s ys te m .

1 4 . 2 . 9 . 3 . 6 . 6    Wi r i n g classifed  as  i n tr i n s i c a l l y s afe  fo r  a n y g r o u p
l o c ati o n  an d  i n s tal l e d  i n  ac c o r d an c e  wi th  Ar ti c l e  5 0 4  o f

NFPA  70 s h al l  b e  p e r m i tte d .

1 4 . 2 . 9 . 3 . 6 . 7    T h r e ad e d ,  l i q u i d ti g h t fexible  m e ta l  c o n d u i t
i n s ta l l e d  i n  ac c o r d a n c e  wi th  Ar ti c l e  3 5 0  o f NFPA 70 s h al l  b e
p e r m i tte d  wh e n  p r o te c te d  fr o m  d a m ag e  b y p h ys i c a l  b ar r i e r s

s u c h  a s  e q u i p m e n t p an e l s .

1 4 . 2 . 9 . 3 . 7  D rai n age .    M e an s  o f d r a i n i n g fxed  c o n d u i t an d
fxed  e q u i p m e n t e n c l o s u r e s  s h a l l  b e  p r o vi d e d  at p o i n ts  wh e r e
fuids  c an  c o l l e c t.

1 4 . 2 . 9 . 3 . 8  Fl e x i b l e  E l e c tri c al  C o rd s .    F l e x i b l e  c o r d s  u s e d  to
c o n n e c t p o r ta b l e  u ti l i z ati o n  e q u i p m e n t to  th e  fxed  e l e c tr i c al
s u p p l y c i r c u i t s h a l l  m e e t a l l  th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e y s h a l l  b e  o f a typ e  ap p r o ve d  fo r  e x tr a -h ar d  u s e  i n
a c c o r d an c e  wi th  Ta b l e  4 0 0 . 4  o f NFPA  70.

( 2 ) E l e c tr i c al l y c o n d u c ti ve  c as i n gs  o f al l  p o r ta b l e  e q u i p m e n t
fo r  u s e  i n s i d e  th e  c h am b e r  s h a l l  b e  g r o u n d e d .

( 3 ) T h e y s h al l  m e e t th e  r e q u i r e m e n ts  o f 5 0 1 . 1 4 0  o f NFPA  70.

1 4 . 2 . 9 . 3 . 8 . 1    T h e  n o r m a l  c o r d  s u p p l i e d  wi th  th e  p o r tab l e
u ti l i z a ti o n  e q u i p m e n t s h a l l  b e  p e r m i tte d  wh e n  th e  p o r tab l e

d e vi c e  i s  r ate d  at l e s s  th a n  2  A a n d  th e  c o r d  i s  p o s i ti o n e d  o u t o f
traffc  an d  p r o te c te d  fr o m  p h ys i c al  a b u s e .

1 4 . 2 . 9 . 3 . 9 *  Re c e p tac l e s  I n s tal l e d  I n s i d e  th e  C h am b e r.

1 4 . 2 . 9 . 3 . 9 . 1    Re c e p ta c l e s  s h a l l  b e  wate r p r o o f.

1 4 . 2 . 9 . 3 . 9 . 2    Re c e p ta c l e s  s h a l l  b e  o f th e  typ e  p r o vi d i n g fo r
c o n n e c ti o n  to  th e  g r o u n d i n g c o n d u c to r  o f th e  fexible  c o r d .

1 4 . 2 . 9 . 3 . 9 . 3    Re c e p ta c l e s  s h a l l  b e  c a p a b l e  o f c o n d u c ti n g
u n g r o u n d e d  p o we r  b e twe e n  e a c h  i s o l ate d  e x te r n al  p o we r
c i r c u i t m e e ti n g  th e  r e q u i r e m e n ts  o f 1 4 . 2 . 9 . 4 . 2  a n d  th e  d e vi c e

i n s i d e  th e  c h a m b e r .

1 4 . 2 . 9 . 3 . 9 . 4    T h e  d e s i g n  o f th e  r e c e p tac l e  s h a l l  b e  s u c h  th at
s p ar ks  c an n o t b e  d i s c h a r ge d  i n to  th e  c h am b e r  e n vi r o n m e n t

wh e n  th e  p l u g  i s  i n s e r te d  o r  wi th d r awn  u n d e r  e l e c tr i c al  l o ad .

1 4 . 2 . 9 . 3 . 9 . 5    O n e  o f th e  fo l l o wi n g  s h al l  b e  satisfed  to  p r o te c t
ag ai n s t i n a d ve r te n t wi th d r a wal  o f th e  p l u g  u n d e r  e l e c tr i c al
l o ad :

( 1 ) T h e  r e c e p tac l e –p l u g  c o m b i n ati o n  s h a l l  b e  o f a l o c ki n g
typ e .

( 2 ) T h e  r e c e p ta c l e  s h a l l  c ar r y a l ab e l  war n i n g ag ai n s t u n p l u g‐
gi n g u n d e r  l o a d ,  an d  th e  p o we r  c o r d  s h al l  n o t p r e s e n t a

tr i p  h az ar d  fo r  p e r s o n n e l  m o vi n g  i n  th e  c h am b e r.

1 4 . 2 . 9 . 3 . 1 0  S wi tc h e s .    S wi tc h e s  i n  th e  fxed  wi r i n g  i n s ta l l a ti o n
s h a l l  b e  wate r p r o o f.

1 4 . 2 . 9 . 3 . 1 0 . 1 *    S wi tc h  m a ke  a n d  b r e ak c o n ta c ts  s h al l  b e
h o u s e d  i n  th e  e l e c tr i c a l  e n c l o s u r e  s o  th at n o  s p a r ks  fr o m  ar c i n g
c o n tac ts  c an  r e ac h  th e  c h a m b e r  e n vi r o n m e n t.

1 4 . 2 . 9 . 3 . 1 1 *  Te m p e ratu re .    N o  e l e c tr i c al  e q u i p m e n t i n s tal l e d
o r  u s e d  i n  th e  c h am b e r  s h a l l  h ave  an  o p e r ati n g  s u r fa c e  te m p e r ‐

atu r e  i n  e x c e s s  o f 8 5 ° C  ( 1 8 5 ° F ) .

1 4 . 2 . 9 . 3 . 1 2  E x p o s e d  L i ve  E l e c tri c al  P ar ts .    N o  e x p o s e d  l i ve
e l e c tr i c al  p a r ts  s h a l l  b e  p e r m i tte d ,  e x c e p t as  specifed  i n
1 4 . 2 . 9 . 3 . 1 2 . 1  a n d  1 4 . 2 . 9 . 3 . 1 2 . 2 .

1 4 . 2 . 9 . 3 . 1 2 . 1    E x p o s e d  l i ve  e l e c tr i c a l  p ar ts  th at ar e  i n tr i n s i c al l y
s a fe  s h al l  b e  p e r m i tte d .

1 4 . 2 . 9 . 3 . 1 2 . 2    E x p o s e d  l i ve  e l e c tr i c al  p ar ts  th at c o n s ti tu te
p ati e n t m o n i to r i n g  l e ad s ,  wh i c h  ar e  p a r t o f e l e c tr o m e d i c al

e q u i p m e n t,  s h a l l  b e  p e r m i tte d ,  p r o vi d e d  th at th e y m e e t th e
r e q u i r e m e n ts  o f 1 4 . 2 . 9 . 3 . 1 6 .

Δ 1 4 . 2 . 9 . 3 . 1 3 *  M o to rs .    M o to r s  l o c a te d  i n  th e  c h a m b e r  th at ar e
n o t a c o m p o n e n t o f m e d i c al  e q u i p m e n t s h a l l  m e e t o n e  o f th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e y s h al l  c o m p l y wi th  5 0 1 . 1 2 5 ( A) ( 1 )  o f NFPA  70.
( 2 ) T h e y s h a l l  b e  to tal l y e n c l o s e d  i n  a c c o r d a n c e  wi th

5 0 1 . 1 2 5 ( A) ( 2 )  o r  5 0 1 . 1 2 5 ( A) ( 3 )  o f NFPA  70.
( 3 ) T h e y s h al l  c o m p l y wi th  a l l  o f th e  fo l l o wi n g :

( a) T h e  m o to r  s h a l l  b e  o f th e  b r u s h l e s s ,  d c  typ e  wi th  n o
fammable  l u b r i c a n ts .

( b ) An y i n te r n al  c o n tr o l  c i r c u i tr y a ttac h e d  to  th e  m o to r
s h a l l  b e  p o tte d  i n  an  o x yg e n -c o m p ati b l e  c o m p o u n d

to  p r e ve n t e x p o s u r e  to  th e  c h a m b e r  a tm o s p h e r e .
( c ) N o  p o we r e d  s wi tc h e s  s h a l l  b e  p e r m i tte d  i n s i d e  th e

c h a m b e r.
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 4 . 2 . 9 . 3 . 1 4 *  L i gh ti n g.

1 4 . 2 . 9 . 3 . 1 4 . 1    L i g h ti n g i n s tal l e d  o r  u s e d  i n s i d e  th e  c h a m b e r
s h a l l  b e  o f a typ e  th a t i s  n o t d a m a ge d  b y e x p o s u r e  to  1 1 ∕2  ti m e s

th e  m ax i m u m  al l o wa b l e  wo r ki n g p r e s s u r e  ( M AWP ) .

1 4 . 2 . 9 . 3 . 1 4 . 2    P e r m a n e n tl y i n s tal l e d  fxtures  s h al l  m e e t th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  r ate d  an d  ap p r o ve d  fo r  C l as s  I  ( D i vi s i o n  1
o r  2 )  classifed  a r e as .

( 2 ) T h e y s h a l l  h a ve  l e n s  g u a r d s  i n s ta l l e d .
( 3 ) T h e y s h al l  b e  l o c ate d  a way fr o m  ar e a s  wh e r e  th e y wo u l d

e x p e r i e n c e  p h ys i c al  d a m ag e  fr o m  th e  n o r m al  m o ve m e n t
o f p e o p l e  an d  e q u i p m e n t.

1 4 . 2 . 9 . 3 . 1 4 . 3    B al l as ts  an d  o th e r  e n e r gy s to r a ge  c o m p o n e n ts
th a t ar e  p ar t o f th e  l i g h ti n g  c i r c u i t s h al l  b e  i n s tal l e d  o u ts i d e  th e

c h a m b e r  i n  a c c o r d a n c e  wi th  1 4 . 2 . 9 . 1 . 4 .

1 4 . 2 . 9 . 3 . 1 4 . 4    P o r ta b l e  fxtures  i n te n d e d  fo r  s p o t i l l u m i n a ti o n
s h a l l  b e  s h atte r p r o o f o r  p r o te c te d  fr o m  p h ys i c al  d am ag e .

1 4 . 2 . 9 . 3 . 1 5  L o w- Vo l tage ,  L o w- P o we r E q u i p m e n t.    T h e  r e q u i r e ‐
m e n ts  o f 1 4 . 2 . 9 . 3 . 1 5 . 1  th r o u g h  1 4 . 2 . 9 . 3 . 1 5 . 5  s h al l  ap p l y to

s e n s o r s  an d  s i gn a l i n g,  al ar m ,  c o m m u n i c ati o n s ,  a n d  r e m o te -
c o n tr o l  e q u i p m e n t i n s tal l e d  o r  u s e d  i n  th e  c h a m b e r  fo r  o p e r a‐

ti o n  o f th e  c h a m b e r.

1 4 . 2 . 9 . 3 . 1 5 . 1 *    E q u i p m e n t s h al l  b e  i s o l ate d  fr o m  m ai n  p o we r
b y o n e  o f th e  fo l l o wi n g  m e an s :

( 1 ) D e s i gn  o f th e  p o we r  s u p p l y c i r c u i t
( 2 ) O p to -i s o l a ti o n
( 3 ) O th e r  e l e c tr o n i c  i s o l a ti o n  m e a n s

1 4 . 2 . 9 . 3 . 1 5 . 2    C i r c u i ts  s u c h  as  h e ad s e t c ab l e s ,  s e n s o r  l e ad s ,  an d
s o  fo r th ,  n o t e n c l o s e d  as  r e q u i r e d  i n  1 4 . 2 . 9 . 3 . 6 ,  s h a l l  m e e t o n e

o f th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  p a r t o f ap p r o ve d  i n tr i n s i c al l y s a fe  e q u i p ‐
m e n t.

( 2 ) T h e y s h a l l  b e  l i m i te d  b y c i r c u i t d e s i g n  to  n o t m o r e  th an
2 8   V a n d  0 . 5   A u n d e r  n o r m al  o r  c i r c u i t-fau l t c o n d i ti o n s .

1 4 . 2 . 9 . 3 . 1 5 . 3    C h am b e r  s p e ake r s  s h a l l  b e  o f a  d e s i g n  i n  wh i c h
th e  e l e c tr i c al  c i r c u i tr y an d  wi r i n g  i s  c o m p l e te l y e n c l o s e d .

1 4 . 2 . 9 . 3 . 1 5 . 4    T h e  e l e c tr i c al  r ati n g  o f c h am b e r  s p e a ke r s  s h a l l
n o t e x c e e d  2 8  V r m s  an d  2 5  W.

1 4 . 2 . 9 . 3 . 1 5 . 5    B atte r y- o p e r ate d ,  p o r tab l e  i n te r c o m  h e a d s e t
u n i ts  s h a l l  m e e t th e  r e q u i r e m e n ts  o f 1 4 . 2 . 9 . 3 . 1 6 . 4  fo r  b atte r y-
o p e r ate d  d e vi c e s .

1 4 . 2 . 9 . 3 . 1 6  P o r tab l e  P ati e n t C are –Re l ate d  E l e c tri c al  Ap p l i an ‐
c e s .

1 4 . 2 . 9 . 3 . 1 6 . 1    T h e  a p p l i a n c e  s h a l l  b e  d e s i g n e d ,  c o n s tr u c te d ,
i n s p e c te d ,  an d  m ai n ta i n e d  i n  ac c o r d an c e  wi th  C h a p te r   1 0 .

1 4 . 2 . 9 . 3 . 1 6 . 2    T h e  e l e c tr i c al  an d  m e c h an i c al  i n te g r i ty o f th e
ap p l i an c e  s h a l l  b e  verifed  a n d  d o c u m e n te d  th r o u gh  an  o n g o ‐

i n g m ai n te n a n c e  p r o gr a m  a s  r e q u i r e d  i n  C h ap te r   1 0 .

1 4 . 2 . 9 . 3 . 1 6 . 3    Ap p l i an c e s  th at u ti l i z e  o x yge n  s h a l l  n o t a l l o w
o x yg e n  a c c u m u l a ti o n  i n  th e  e l e c tr i c a l  p o r ti o n s  o f th e  e q u i p ‐
m e n t u n d e r  n o r m al  a n d  ab n o r m al  c o n d i ti o n s .

1 4 . 2 . 9 . 3 . 1 6 . 4  B atte r y- O p e rate d  D e vi c e s .    B atte r y-o p e r ate d
d e vi c e s  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) B atte r i e s  s h a l l  b e  fu l l y e n c l o s e d  a n d  s e c u r e d  wi th i n  th e
e q u i p m e n t e n c l o s u r e .

( 2 ) B atte r i e s  s h a l l  n o t b e  d a m ag e d  b y th e  m a x i m u m  c h a m b e r
p r e s s u r e  to  wh i c h  th e y ar e  e x p o s e d .

( 3 ) B atte r i e s  s h al l  b e  o f a  s e a l e d  typ e  th at d o e s  n o t o ff- ga s
d u r i n g n o r m al  u s e .

( 4 ) B atte r i e s  o r  b atte r y-o p e r ate d  e q u i p m e n t s h a l l  n o t
u n d e r g o  c h a r gi n g wh i l e  l o c ate d  i n  th e  c h am b e r.

( 5 ) B atte r i e s  s h al l  n o t b e  c h a n ge d  o n  i n -c h am b e r  e q u i p m e n t
wh i l e  th e  c h a m b e r  i s  i n  u s e .

( 6 ) T h e  e q u i p m e n t e l e c tr i c a l  r ati n g  s h a l l  n o t e x c e e d  1 2  V
a n d  4 8  W.

1 4 . 2 . 9 . 3 . 1 6 . 5  C o rd - C o n n e c te d  D e vi c e s .    C o r d -c o n n e c te d  d e vi ‐
c e s  s h al l  m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) Al l  p o r ta b l e ,  c o r d -c o n n e c te d  e q u i p m e n t s h al l  h ave  an
o n / o ff p o we r  s wi tc h .

( 2 ) T h e  e q u i p m e n t e l e c tr i c al  r ati n g  s h al l  n o t e x c e e d  1 2 0  V
an d  2  A,  u n l e s s  th e  e l e c tr i c al  p o r ti o n s  o f th e  e q u i p m e n t

a r e  i n e r t-ga s  p u r g e d .
( 3 ) T h e  p l u g o f c o r d -c o n n e c te d  d e vi c e s  s h al l  n o t b e  u s e d  to

i n te r r u p t p o we r  to  th e  d e vi c e .

1 4 . 2 . 9 . 3 . 1 7 *  G as  P u rgi n g.    Ga s  p u r g i n g  o f AC  an d  D C  e q u i p ‐
m e n t u s e d  i n s i d e  th e  c h am b e r  s h a l l  b e  p e r m i tte d  u s i n g  i n e r t

ga s  o r  ai r.

1 4 . 2 . 9 . 4  G ro u n d i n g an d  G ro u n d - Faul t P ro te c ti o n .

1 4 . 2 . 9 . 4 . 1    Al l  c h a m b e r  h u l l s  s h al l  b e  g r o u n d e d  to  a n  e l e c tr i c al
gr o u n d  o r  g r o u n d i n g s ys te m  th at m e e ts  th e  r e q u i r e m e n ts  o f
P ar t  I I I  o f Ar ti c l e  2 5 0  o f NFPA  70.

1 4 . 2 . 9 . 4 . 1 . 1    Gr o u n d i n g  c o n d u c to r s  s h a l l  b e  s e c u r e d  a s
r e q u i r e d  b y P ar t  I I I  o f Ar ti c l e  2 5 0  o f NFPA  70.

1 4 . 2 . 9 . 4 . 1 . 2    T h e  m a te r i al ,  s i z e ,  an d  i n s tal l ati o n  o f th e  g r o u n d ‐
i n g  c o n d u c to r  s h a l l  m e e t th e  r e q u i r e m e n ts  o f P a r t VI  o f Ar ti c l e

2 5 0  o f NFPA  70 fo r  e q u i p m e n t g r o u n d i n g  c o n d u c to r s .

Δ 1 4 . 2 . 9 . 4 . 1 . 3    T h e  r e s i s ta n c e  b e twe e n  th e  gr o u n d e d  c h am b e r
a n d  e l e c tr i c al  s u p p l y s ys te m  gr o u n d  s h al l  n o t e x c e e d  1   o h m .

1 4 . 2 . 9 . 4 . 2    Al l  ac  e l e c tr i c a l  p o we r  c i r c u i ts  l o c ate d  wi th i n  th e
c h a m b e r  s h a l l  b e  s u p p l i e d  fr o m  an  u n gr o u n d e d  e l e c tr i c al

s ys te m .

1 4 . 2 . 9 . 4 . 2 . 1    T h e  c i r c u i ts  specifed  i n  1 4 . 2 . 9 . 4 . 2  s h al l  m e e t th e
r e q u i r e m e n ts  o f 5 1 7 . 1 6 0 ( A)  an d  5 1 7 . 1 6 0 ( B )  o f NFPA  70.

1 4 . 2 . 9 . 4 . 2 . 2    B r an c h  c i r c u i ts  s h al l  n o t e x c e e d  1 2 5   V o r  1 5   A.

1 4 . 2 . 9 . 4 . 3    Wi r i n g  l o c a te d  b o th  i n s i d e  a n d  o u ts i d e  th e  c h am ‐
b e r,  th at s e r ve s  l i n e  l e ve l  c i r c u i ts  a n d  e q u i p m e n t l o c a te d  i n s i d e
th e  c h am b e r,  s h a l l  m e e t th e  g r o u n d i n g a n d  b o n d i n g  r e q u i r e ‐

m e n ts  o f 5 0 1 . 3 0  o f NFPA  70.

1 4 . 2 . 9 . 5  Wi ri n g O u ts i d e  th e  C h am b e r.    T h o s e  e l e c tr i c al
c o m p o n e n ts  th at m u s t r e m ai n  fu n c ti o n al  fo r  th e  s a fe  te r m i n a‐

ti o n  o f c h am b e r  o p e r a ti o n s  fo l l o wi n g  ac ti vati o n  o f th e  r o o m
s p r i n kl e r  s ys te m  s h a l l  b e  e n c l o s e d  i n  wa te r p r o o f h o u s i n g .

1 4 . 2 . 9 . 5 . 1    Al l  as s o c i ate d  c o n d u i ts  s h al l  m e e t th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  wa te r p r o o f.
( 2 ) T h e y s h al l  m e e t th e  r e q u i r e m e n ts  o f NFPA  70.
( 3 ) T h e y s h al l  b e  e q u i p p e d  wi th  ap p r o ve d  d r ai n s .
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1 4 . 2 . 9 . 5 . 2 *    Al l  o th e r  e l e c tr i c al  d e vi c e s  o u ts i d e  th e  c h am b e r
s h a l l  m e e t th e  r e q u i r e m e n ts  o f NFPA  70.

1 4 . 2 . 9 . 6  Ad d i ti o n al  Wi ri n g an d  E q ui p m e n t Re q u i re m e n ts
I n s i d e  C l as s  B  an d  C l as s  C  C h am b e rs .    T h e  r e q u i r e m e n ts  i n
1 4 . 2 . 9 . 6  s h al l  a p p l y to  C l as s  C  c h a m b e r s  p r e s s u r i z e d  wi th
o x yge n  an d  to  C l as s  B  c h am b e r s  wh e th e r  th e y a r e  p r e s s u r i z e d

wi th  o x yg e n  o r  wi th  a i r.

1 4 . 2 . 9 . 6 . 1    E l e c tr i c a l  e q u i p m e n t i n s i d e  c h am b e r s  s h a l l  b e
r e s tr i c te d  to  c o m m u n i c ati o n s  fu n c ti o n s  a n d  p ati e n t p h ys i o l o g i ‐

c a l  m o n i to r i n g l e ad s .

1 4 . 2 . 9 . 6 . 1 . 1 *    E ac h  c i r c u i t s h al l  b e  d e s i gn e d  to  l i m i t th e  e l e c tr i ‐
c a l  e n e r g y to  wi r e  l e ad s  i n to  th e  c h a m b e r  u n d e r  n o r m a l  o r
fa u l t c o n d i ti o n s  to  n o t m o r e  th an  2 8  V an d  4 . 0  W.  T h i s  r e q u i r e ‐

m e n t s h al l  n o t e x c l u d e  m o r e  s tr i n ge n t r e q u i r e m e n ts  i m p o s e d
b y o th e r  c o d e s  go ve r n i n g  e l e c tr o m e d i c a l  ap p a r atu s .

1 4 . 2 . 9 . 6 . 1 . 2    C o m m u n i c ati o n s  wi r e s  s h a l l  b e  p r o te c te d  fr o m
p h ys i c al  d am ag e  an d  fr o m  c o m i n g i n to  c o n ta c t wi th  fammable
m a te r i al s  i n  th e  c h am b e r  b y b a r r i e r s  o r  c o n d u i t.

1 4 . 2 . 9 . 6 . 1 . 3    P a ti e n t m o n i to r i n g  l e ad s  s h al l  b e  p ar t o f
ap p r o ve d  e l e c tr o m e d i c al  a p p ar atu s  m e e ti n g  th e  r e q u i r e m e n ts

i n  1 4 . 2 . 9 . 3 . 1 6 .

1 4 . 2 . 9 . 6 . 2    L i gh ti n g  i n s i d e  th e  c h a m b e r  s h a l l  b e  s u p p l i e d  fr o m
e x te r n al  s o u r c e s .

1 4 . 2 . 9 . 6 . 3    N o  m ate r i a l s  s h al l  b e  p e r m i tte d  i n  a  c h a m b e r  wh o s e
te m p e r a tu r e  e x c e e d s  5 0 ° C  ( 1 2 2 ° F ) ,  n o r  s h a l l  a n y e l e c tr i c al

c i r c u i t i n s i d e  a  c h a m b e r  o p e r ate  at a te m p e r a tu r e  e x c e e d i n g
5 0 ° C  ( 1 2 2 ° F ) .

N 1 4 . 2 . 9 . 6 . 4    E q u i p m e n t n o t specifed  b y 1 4 . 2 . 9 . 6  s h al l  b e  p e r m i t‐
te d  i n  th e  c h am b e r,  wi th  th e  a p p r o val  o f th e  h yp e r b ar i c  m e d i ‐

c a l  d i r e c to r  a n d  th e  h yp e r b ar i c  s afe ty c o o r d i n a to r,  i f an y o f th e
fo l l o wi n g  c o n d i ti o n s  e x i s ts :

( 1 ) T h e  e q u i p m e n t i s  i n tr i n s i c al l y s a fe .
( 2 ) T h e  e q u i p m e n t i s  c o m p l i an t wi th  C l a s s  1  r e q u i r e m e n ts

specifed  i n  Ar ti c l e  5 0 0  o f  NFPA  70.
( 3 ) T h e  e q u i p m e n t m e e ts  a l l  o f th e  fo l l o wi n g  c o n d i ti o n s :

( a) T h e  b atte r i e s  an d  c i r c u i tr y a r e  s e al e d  o r  i s o l ate d
fr o m  th e  c h am b e r  e n vi r o n m e n t.

( b ) T h e  e q u i p m e n t h a s  a  m a x i m u m  vo l tag e  o f 3  vo l ts
an d  a  p o we r  r e q u i r e m e n t o f 4  W.

( c ) T h e  e q u i p m e n t c o n tai n s  n o  vo l a ti l e  l u b r i c a n ts  o r
h yd r o c a r b o n s .

1 4 . 2 . 1 0  C o m m un i c ati o n s  an d  M o n i to ri n g.

1 4 . 2 . 1 0 . 1  G e n e ral .

1 4 . 2 . 1 0 . 1 . 1    E l e c tr i c al  m o n i to r i n g  e q u i p m e n t u s e d  i n s i d e  th e
c h a m b e r  s h a l l  c o m p l y wi th  th e  ap p l i c a b l e  r e q u i r e m e n ts  o f

1 4 . 2 . 9 .

1 4 . 2 . 1 0 . 1 . 2    D e te c to r s ,  s e n s o r s ,  tr an s d u c e r s ,  a n d  c o m m u n i c a‐
ti o n s  e q u i p m e n t l o c a te d  i n s i d e  th e  c h a m b e r  s h a l l  m e e t th e

r e q u i r e m e n ts  o f 1 4 . 2 . 9 . 3 . 1 5  fo r  C l a s s  A c h am b e r s  a n d  1 4 . 2 . 9 . 6
fo r  C l as s   B  c h a m b e r s .

1 4 . 2 . 1 0 . 1 . 3    Wi r i n g  m e th o d s  i n  th e  c h a m b e r  s h a l l  m e e t th e
ap p l i c a b l e  r e q u i r e m e n ts  i n  1 4 . 2 . 9 . 3 .

1 4 . 2 . 1 0 . 1 . 4    T h e  fo l l o wi n g  e q u i p m e n t s h a l l  b e  i n s ta l l e d  o u ts i d e
th e  c h am b e r  o r  s h al l  m e e t th e  r e q u i r e m e n ts  o f 1 4 . 2 . 9 . 3 . 1 5 :

( 1 ) C o n tr o l  e q u i p m e n t

( 2 ) P o we r  amplifers
( 3 ) O u tp u t tr an s fo r m e r s
( 4 ) M o n i to r s  a s s o c i a te d  wi th  c o m m u n i c a ti o n s  a n d  m o n i to r ‐

i n g  e q u i p m e n t

1 4 . 2 . 1 0 . 2 *  I n te rc o m m u n i c ati o n s .

1 4 . 2 . 1 0 . 2 . 1 *    An  i n te r c o m m u n i c a ti o n s  s ys te m  s h al l  c o n n e c t a l l
p e r s o n n e l  c o m p ar tm e n ts  ( l o c ks )  an d  th e  c h am b e r  o p e r a to r ’ s

c o n tr o l  c o n s o l e .

1 4 . 2 . 1 0 . 2 . 2 *    C l o s e d -c i r c u i t te l e vi s i o n  m o n i to r i n g o f th e  c h a m ‐
b e r  i n te r i o r  s h al l  b e  e m p l o ye d  fo r  c h a m b e r  o p e r a to r s  wh o  d o
n o t h ave  d i r e c t vi s u al  c o n tac t wi th  th e  c h a m b e r  i n te r i o r  fr o m

th e i r  n o r m al  o p e r ati n g  l o c ati o n .

1 4 . 2 . 1 0 . 2 . 3    O x yg e n  m as k m i c r o p h o n e s  s h a l l  b e  i n tr i n s i c al l y
s a fe  a t th e  m ax i m u m  p r o p o s e d  p r e s s u r e  a n d  9 5  ±  5  p e r c e n t

o x yg e n .

1 4 . 2 . 1 0 . 3  C o m b u s ti b l e  G as  D e te c ti o n .

1 4 . 2 . 1 0 . 3 . 1    T h e  c h a m b e r  a tm o s p h e r e  s h a l l  b e  c o n ti n u o u s l y
m o n i to r e d  fo r  c o m b u s ti b l e  g as  c o n c e n tr a ti o n s  wh e n e ve r  a n y
vo l a ti l e  ag e n ts  ar e  u s e d  i n  th e  c h am b e r.

1 4 . 2 . 1 0 . 3 . 1 . 1    T h e  m o n i to r  s h al l  b e  s e t to  p r o vi d e  a u d i b l e  an d
vi s u al  al ar m s  a t 1 0  p e r c e n t l o we r  e x p l o s i ve  l i m i t ( L E L )  fo r  th e

p ar ti c u l ar  g as  u s e d .

1 4 . 2 . 1 0 . 4  O x yge n  M o n i to ri n g.

N 1 4 . 2 . 1 0 . 4 . 1    Wh e r e  r e q u i r e d ,  o x yg e n  m o n i to r s  s h al l  b e  e q u i p ‐
p e d  wi th  a u d i b l e  an d  vi s u al  a l ar m s .

N 1 4 . 2 . 1 0 . 4 . 2    Wh e r e  r e q u i r e d ,  o x yg e n  m o n i to r s  s h a l l  h ave  a
s a m p l e  r e s p o n s e  ti m e  o f n o  m o r e  th an  3 0  s e c o n d s  at a l l  tr e a t‐

m e n t l e ve l s .

1 4 . 2 . 1 0 . 4 . 3    O x yg e n  l e ve l s  s h al l  b e  c o n ti n u o u s l y m o n i to r e d  i n
a n y c h am b e r  i n  wh i c h  n i tr o ge n  i s  ad d e d  to  th e  c h am b e r  o r  to
r e d u c e  th e  vo l u m e tr i c  c o n c e n tr ati o n  o f o x yg e n  i n  th e  atm o s ‐

p h e r e .

1 4 . 2 . 1 0 . 4 . 4 *    O x yge n  l e ve l s  s h a l l  b e  c o n ti n u o u s l y m o n i to r e d  i n
C l a s s  A c h am b e r s  wh e n  b r e a th i n g m i x tu r e s  c o n tai n i n g  g r e ate r

th an  2 1  p e r c e n t o x yge n  b y vo l u m e  a r e  b e i n g  b r e ath e d  b y
p ati e n ts  o r  atte n d an ts ,  wh e n  a n y fammable  a ge n ts  ar e  p r e s e n t

i n  th e  c h am b e r,  o r  wh e n  b o th  c o n d i ti o n s  e x i s t.

1 4 . 2 . 1 0 . 4 . 4 . 1    Au d i b l e  an d  vi s u al  al ar m s  s h a l l  i n d i c ate  vo l u m e t‐
r i c  o x yg e n  c o n c e n tr ati o n s  g r e ate r  th an  2 3 . 5  p e r c e n t r an g e  fo r

C l a s s   A c h a m b e r s .

1 4 . 2 . 1 0 . 4 . 4 . 2 *    At l e as t o n e  s am p l e  p o r t s h al l  b e  e q u i p p e d  wi th
a  r e m o vab l e  e x te n s i o n  to  a l l o w fo r  s p o t-c h e c ki n g o f a n y l o c a‐
ti o n  wi th i n  th e  c h am b e r.

1 4 . 2 . 1 0 . 5  C arb o n  D i o x i d e  M o n i to ri n g.    T h e  c h a m b e r  atm o s ‐
p h e r e  s h al l  b e  m o n i to r e d  fo r  c a r b o n  d i o x i d e  l e ve l s  d u r i n g  s atu ‐

r ati o n  o p e r ati o n s  wh e n e ve r  ve n ti l a ti o n  i s  n o t u s e d .

1 4 . 2 . 1 0 . 6 *  C h am b e r G as  S u p p l y M o n i to ri n g.

1 4 . 2 . 1 0 . 6 . 1 *    As  a m i n i m u m ,  th e  ai r  s u p p l i e d  fr o m  c o m p r e s ‐
s o r s  to  al l  c l as s e s  o f c h a m b e r s  s h a l l  m e e t th e  r e q u i r e m e n ts  fo r

C GA Gr a d e  E  wi th  th e  ad d e d  r e q u i r e m e n t th at c o n d e n s e d
h yd r o c ar b o n s  an d  p ar ti c u l ate s  s h al l  b e  l e s s  th an  0 . 1   m g/ m 3 .

1 4 . 2 . 1 0 . 6 . 2    Wh e n  a i r  c yl i n d e r s  ar e  u s e d  to  p r o vi d e  b r e a th i n g
ai r  i n  c h a m b e r s ,  th e  b r e ath i n g  ai r  s h al l  b e  m e d i c al  ai r  U S P.
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1 4 . 2 . 1 0 . 6 . 3    Wh e n  c yl i n d e r s  a r e  u s e d  to  p r o vi d e  o x yg e n  i n
c h a m b e r s ,  th e  g as  s h al l  b e  o x yg e n  U S P.

1 4 . 2 . 1 1  O th e r E q u i p m e n t an d  Fi x ture s .

1 4 . 2 . 1 1 . 1    Al l  fu r n i tu r e  p e r m a n e n tl y i n s ta l l e d  i n  th e  h yp e r ‐
b a r i c  c h am b e r  s h a l l  b e  gr o u n d e d .

1 4 . 2 . 1 1 . 2 *    E x h au s t fr o m  al l  c l as s e s  o f c h a m b e r s  s h a l l  b e  p i p e d
o u ts i d e  o f th e  b u i l d i n g .

1 4 . 2 . 1 1 . 2 . 1    E ac h  C l as s  B  a n d  C l as s  C  c h am b e r  s h a l l  h a ve  an
i n d e p e n d e n t e x h a u s t l i n e .

1 4 . 2 . 1 1 . 2 . 2    T h e  p o i n t o f e x h au s t s h a l l  n o t c r e a te  a  h a z a r d .

1 4 . 2 . 1 1 . 2 . 3    T h e  p o i n t o f e x h au s t s h al l  n o t a l l o w r e e n tr y o f
ga s e s  i n to  th e  b u i l d i n g.

1 4 . 2 . 1 1 . 2 . 4    T h e  p o i n t o f e x h a u s t s h al l  b e  p r o te c te d  b y th e
p r o vi s i o n  o f a m i n i m u m  o f 0 . 3  c m  ( 0 . 1 2  i n . )  m e s h  s c r e e n  an d
s i tu ate d  to  p r e ve n t th e  i n tr u s i o n  o f r ai n ,  s n o w,  o r  a i r b o r n e
d e b r i s .

1 4 . 2 . 1 1 . 2 . 5 *    T h e  p o i n t o f e x h au s t s h a l l  b e  identifed  as  a n
o x yg e n  e x h a u s t b y a s i g n  p r o h i b i ti n g  s m o ki n g  o r  o p e n  fame
an d  th e  s i gn  s h al l  i n c l u d e  a p i c to g r ap h  i n d i c ati n g  “ n o  s m o k‐
i n g ”  a n d  “ n o  o p e n  fame  — fame”  i n  a c c o r d a n c e  wi th
N F PA  1 7 0 .

1 4 . 3  Ad m i n i s trati o n  an d  M ai n te n an c e .

1 4 . 3 . 1  G e n e ral .

1 4 . 3 . 1 . 1  P u rp o s e .    S e c ti o n  1 4 . 3  c o n tai n s  r e q u i r e m e n ts  fo r
ad m i n i s tr a ti o n  a n d  m ai n te n a n c e  th at s h al l  b e  fo l l o we d  as  an
ad j u n c t to  p h ys i c al  p r e c au ti o n s  specifed  i n  S e c ti o n   1 4 . 2 .

1 4 . 3 . 1 . 2 *  Re c o gn i ti o n  o f H az ard s .    T h e  n atu r e  an d  r e c o g n i ‐
ti o n  o f h yp e r b a r i c  h az ar d s  a r e  o u tl i n e d  i n  An n e x  B  o f th i s
d o c u m e n t an d  s h al l  b e  r e vi e we d  b y th e  h yp e r b ar i c  s a fe ty c o o r ‐
d i n a to r .

1 4 . 3 . 1 . 3  Re s p o n s i b i l i ty.

1 4 . 3 . 1 . 3 . 1 *    P e r s o n n e l  r e s p o n s i b l e  fo r  th e  h yp e r b ar i c  fa c i l i ty,
an d  th o s e  r e s p o n s i b l e  fo r  l i c e n s i n g,  ac c r e d i ti n g ,  o r  ap p r o vi n g
i n s ti tu ti o n s  o r  o th e r  fa c i l i ti e s  i n  wh i c h  h yp e r b ar i c  i n s ta l l ati o n s
ar e  e m p l o ye d ,  s h a l l  e s ta b l i s h  an d  e n fo r c e  p r o g r am s  to  fulfll
th e  p r o vi s i o n s  o f th i s  c h a p te r.

1 4 . 3 . 1 . 3 . 2 *    F o r  e a c h  h yp e r b a r i c  fac i l i ty,  a h yp e r b ar i c  s a fe ty
c o o r d i n ato r  s h al l  b e  d e s i gn a te d  a s  r e s p o n s i b l e  fo r  a l l  h yp e r ‐
b a r i c  e q u i p m e n t an d  th e  o p e r a ti o n al  s afe ty r e q u i r e m e n ts  o f
th i s  c h ap te r.

1 4 . 3 . 1 . 3 . 2 . 1    T h e  h yp e r b ar i c  s afe ty c o o r d i n a to r  s h a l l  d e ve l o p
o p e r ati o n  a n d  m a i n te n an c e  p r o c e d u r e s  fo r  th e  h yp e r b ar i c
fac i l i ty wi th  fac i l i ty m a n ag e m e n t p e r s o n n e l  an d  th e  h yp e r b ar i c
p h ys i c i an ( s ) .

1 4 . 3 . 1 . 3 . 2 . 2    T h e  h yp e r b ar i c  s afe ty c o o r d i n ato r  s h al l  m a ke
r e c o m m e n d a ti o n s  fo r  d e p a r tm e n tal  s a fe ty p o l i c i e s  an d  p r o c e ‐
d u r e s .

1 4 . 3 . 1 . 3 . 2 . 3    T h e  h yp e r b a r i c  s afe ty c o o r d i n a to r  s h al l  h ave  th e
au th o r i ty to  r e s tr i c t o r  r e m o ve  a n y p o te n ti al l y h az ar d o u s  s u p p l y
o r  e q u i p m e n t i te m s  fr o m  th e  c h am b e r.

1 4 . 3 . 1 . 3 . 3 *    B y vi r tu e  o f i ts  r e s p o n s i b i l i ty fo r  th e  p r o fe s s i o n al
c o n d u c t o f m e m b e r s  o f th e  m e d i c al  s taff o f th e  h e al th  c ar e
fa c i l i ty,  th e  o r g an i z e d  m e d i c al  s taff s h al l  ad o p t an d  e n fo r c e

r e gu l ati o n s  wi th  r e s p e c t to  th e  u s e  o f h yp e r b ar i c  fac i l i ti e s  l o c a‐
te d  i n  h e a l th  c a r e  fa c i l i ti e s .

1 4 . 3 . 1 . 3 . 3 . 1    T h e  h yp e r b a r i c  s afe ty c o o r d i n a to r  s h al l  p ar ti c i ‐
p ate  i n  th e  e n fo r c e m e n t o f th e  r e gu l a ti o n s  r e q u i r e d  b y

1 4 . 3 . 1 . 3 . 3 .

1 4 . 3 . 1 . 3 . 4 *    T h e  h yp e r b ar i c  s afe ty c o o r d i n ato r  s h a l l  e n s u r e
th a t e l e c tr i c al ,  m o n i to r i n g ,  l i fe -s u p p o r t,  fre  p r o te c ti o n ,  an d
ve n ti l ati n g  a r r an g e m e n ts  i n  th e  h yp e r b a r i c  c h a m b e r  a r e

i n s p e c te d  a n d  te s te d  as  p a r t o f th e  r o u ti n e  m ai n te n a n c e
p r o gr a m  o f th e  fac i l i ty.

1 4 . 3 . 1 . 4  Ru l e s  an d  Re gu l ati o n s .

1 4 . 3 . 1 . 4 . 1 *  G e n e ral .    T h e  a d m i n i s tr ati ve ,  te c h n i c a l ,  an d
p r o fe s s i o n a l  s taffs  s h a l l  j o i n tl y d e ve l o p  p o l i c i e s  fo r  m an a ge ‐
m e n t o f th e  h yp e r b a r i c  fa c i l i ty.

N 1 4 . 3 . 1 . 4 . 1 . 1    T h e  h yp e r b a r i c  s afe ty c o o r d i n a to r  s h al l  p ar ti c i ‐
p ate  i n  th e  d e ve l o p m e n t o f th e  p o l i c i e s  r e q u i r e d  b y 1 4 . 3 . 1 . 4 . 1 .

1 4 . 3 . 1 . 4 . 1 . 2    U p o n  ad o p ti o n ,  th e  m a n ag e m e n t p o l i c i e s  s h al l  b e
avai l ab l e  i n  th e  fa c i l i ty.

1 4 . 3 . 1 . 4 . 2    T h e  p h ys i c i a n  i n  c h ar g e  o f h yp e r b ar i c  m e d i c i n e
an d  th e  h yp e r b a r i c  s afe ty c o o r d i n ato r  s h a l l  j o i n tl y d e ve l o p  th e

m i n i m u m  s ta ff qualifcations,  e x p e r i e n c e ,  an d  c o m p l e m e n t
b a s e d  o n  th e  fo l l o wi n g :

( 1 ) N u m b e r  a n d  typ e  o f h yp e r b a r i c  c h a m b e r s  i n  u s e
( 2 ) M ax i m u m  tr e atm e n t c ap ac i ty
( 3 ) Typ e  o f h yp e r b ar i c  th e r ap y n o r m al l y p r o vi d e d

1 4 . 3 . 1 . 4 . 3    Al l  p e r s o n n e l ,  i n c l u d i n g  th o s e  i n vo l ve d  i n  m ai n te ‐
n an c e  an d  r e p a i r  o f th e  h yp e r b a r i c  fac i l i ty,  s h al l  b e  tr a i n e d  o n
th e  p u r p o s e ,  a p p l i c a ti o n ,  o p e r a ti o n ,  a n d  l i m i ta ti o n s  o f e m e r ‐

g e n c y e q u i p m e n t.

1 4 . 3 . 1 . 4 . 4    Wh e n  an  i n s p e c ti o n ,  te s t,  o r  m ai n te n an c e  p r o c e ‐
d u r e  o f th e  fre  s u p p r e s s i o n  s ys te m  r e s u l ts  i n  th e  s ys te m  b e i n g

p l a c e d  o u t o f s e r vi c e ,  a  p r o to c o l  s h al l  b e  fo l l o we d  th a t notifes
ap p r o p r i a te  p e r s o n n e l  a n d  a ge n c i e s  o f th e  p l an n e d  o r  e m e r ‐

g e n c y i m p ai r m e n t.

1 4 . 3 . 1 . 4 . 5    A s i gn  i n d i c a ti n g th e  fre  s u p p r e s s i o n  s ys te m  i s  o u t
o f s e r vi c e  s h al l  b e  c o n s p i c u o u s l y p l ac e d  o n  th e  o p e r a ti n g

c o n s o l e  u n ti l  th e  fre  s u p p r e s s i o n  s ys te m  i s  r e s to r e d  to  s e r vi c e .

1 4 . 3 . 1 . 4 . 6 *    D u r i n g  c h a m b e r  o p e r ati o n s  wi th  a n  o c c u p a n t( s )
i n  a  c h am b e r,  th e  o p e r a to r  s h a l l  b e  p h ys i c al l y p r e s e n t a n d  s h a l l
m a i n tai n  vi s u al  o r  a u d i b l e  c o n tac t wi th  th e  c o n tr o l  p an e l  o r  th e

c h a m b e r  o c c u p a n t( s ) .

1 4 . 3 . 1 . 5  E m e rge n c y P ro c e d u re s .

1 4 . 3 . 1 . 5 . 1    E m e r g e n c y p r o c e d u r e s  specifc  to  th e  h yp e r b ar i c
fac i l i ty s h a l l  b e  e s ta b l i s h e d .

1 4 . 3 . 1 . 5 . 2 *    Al l  p e r s o n n e l  s h al l  b e  tr a i n e d  i n  e m e r g e n c y p r o c e ‐
d u r e s .

1 4 . 3 . 1 . 5 . 3    P e r s o n n e l  s h al l  b e  tr a i n e d  to  c o n tr o l  th e  c h am b e r
a n d  d e c o m p r e s s  o c c u p an ts  wh e n  al l  p o we r e d  e q u i p m e n t h a s

b e e n  r e n d e r e d  i n o p e r a ti ve .

1 4 . 3 . 1 . 5 . 4 *    E m e r ge n c y p r o c e d u r e s  an d  fre  tr ai n i n g d r i l l s
s h a l l  b e  c o n d u c te d  at l e as t a n n u a l l y a n d  d o c u m e n te d  b y th e
h yp e r b a r i c  s afe ty c o o r d i n ato r .
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1 4 . 3 . 1 . 5 . 4 . 1    T h e  ti m e  r e q u i r e d  to  e va c u ate  al l  p e r s o n s  fr o m  a
h yp e r b a r i c  a r e a wi th  a  fu l l  c o m p l e m e n t o f c h am b e r  o c c u p an ts

al l  at tr e atm e n t p r e s s u r e  s h a l l  b e  m e as u r e d  a n n u a l l y.

1 4 . 3 . 1 . 5 . 4 . 2    T h e  o c c u p an ts  fo r  th e  ti m e d  e va c u ati o n  d r i l l  s h a l l
b e  p e r m i tte d  to  b e  s i m u l ate d .

1 4 . 3 . 1 . 6  G e n e ral .

1 4 . 3 . 1 . 6 . 1  P o te n ti al  I gn i ti o n  S o u rc e s .

1 4 . 3 . 1 . 6 . 1 . 1 *    T h e  fo l l o wi n g  s h al l  b e  p r o h i b i te d  fr o m  i n s i d e
th e  c h am b e r  an d  th e  i m m e d i a te  vi c i n i ty o u ts i d e  th e  c h a m b e r :

( 1 ) S m o ki n g
( 2 ) O p e n  fames
( 3 ) H o t o b j e c ts

1 4 . 3 . 1 . 6 . 1 . 2    T h e  fo l l o wi n g  s h al l  b e  p r o h i b i te d  fr o m  i n s i d e  th e
c h a m b e r :

( 1 ) P e r s o n al  war m i n g d e vi c e s  ( e . g . ,  th e r ap e u ti c  c h e m i c al
h e a ti n g p ad s ,  h an d  war m e r s ,  p o c ke t wa r m e r s )

( 2 ) P e r s o n a l  e l e c tr i c a l l y p o we r e d  d e vi c e s  ( e . g . ,  l ap to p s ,  e l e c ‐
tr o n i c  ta b l e ts ,  c e l l  p h o n e s ,  p a ge r s )

( 3 ) S p a r ki n g to ys
( 4 ) P e r s o n a l  e n te r ta i n m e n t d e vi c e s

1 4 . 3 . 1 . 6 . 1 . 3 *    P r i o r  to  e ac h  h yp e r b ar i c  tr e a tm e n t,  a p r e tr e a t‐
m e n t s a fe ty c h e c k to  i d e n ti fy a n d  r e m o ve  p r o h i b i te d  i te m s  s h a l l
b e  p e r fo r m e d  a n d  d o c u m e n te d  b y a qualifed  p e r s o n .

1 4 . 3 . 1 . 6 . 2  Fl am m ab l e  G as e s  an d  L i q u i d s .

1 4 . 3 . 1 . 6 . 2 . 1    F l a m m a b l e  ag e n ts ,  i n c l u d i n g  d e vi c e s  s u c h  a s  l a b o ‐
r a to r y b u r n e r s  e m p l o yi n g  b o ttl e d  o r  n atu r al  g as  an d  c i g ar e tte

l i g h te r s ,  s h a l l  b e  p r o h i b i te d  i n s i d e  th e  c h a m b e r  an d  fr o m  th e
p r o x i m i ty o f th e  c o m p r e s s o r  i n ta ke .

1 4 . 3 . 1 . 6 . 2 . 2    F o r  C l as s  A c h am b e r s ,  fammable  ag e n ts  u s e d  fo r
p ati e n t c a r e ,  s u c h  a s  a l c o h o l  s wa b s ,  p ar e n te r al  a l c o h o l -b as e d
p h ar m ac e u ti c a l s ,  a n d  to p i c al  c r e am s ,  s h al l  b e  p e r m i tte d  i n  th e

c h a m b e r  i f th e  fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

( 1 ) S u c h  u s e  i s  a p p r o ve d  b y th e  h yp e r b ar i c  s afe ty c o o r d i n ato r
o r  o th e r  a u th o r i ty h avi n g  j u r i s d i c ti o n .

( 2 ) * T h e  q u an ti ti e s  o f s u c h  a ge n ts  ar e  l i m i te d  s o  th a t th e y ar e
i n c ap ab l e  o f r e l e as i n g  suffcient fammable  vap o r  i n to  th e

c h a m b e r  atm o s p h e r e  to  e x c e e d  th e  L E L  fo r  th e  m ate r i a l .
( 3 ) A s afe ty fac to r  i s  i n c l u d e d  to  ac c o u n t fo r  th e  l o c a l i z e d

c o n c e n tr a ti o n s ,  stratifcation,  an d  th e  ab s e n c e  o f ve n ti l a‐
ti o n .

( 4 ) T h e  o x yg e n  m o n i to r i n g  r e q u i r e m e n t o f 1 4 . 2 . 1 0 . 4 . 4  i s
o b s e r ve d .

1 4 . 3 . 1 . 6 . 2 . 3    F l a m m a b l e  l i q u i d s ,  ga s e s ,  o r  vap o r s  s h al l  n o t b e
p e r m i tte d  i n s i d e  a n y C l as s  B  c h am b e r.

1 4 . 3 . 1 . 6 . 3 *  P e rs o n n e l .

1 4 . 3 . 1 . 6 . 3 . 1    An ti s tati c  p r o c e d u r e s ,  a s  d i r e c te d  b y th e  h yp e r ‐
b a r i c  s afe ty c o o r d i n a to r ,  s h al l  b e  e m p l o ye d  wh e n e ve r  atm o s ‐
p h e r e s  c o n tai n i n g m o r e  th an  2 3 . 5  p e r c e n t o x yg e n  b y vo l u m e

a r e  u s e d .

1 4 . 3 . 1 . 6 . 3 . 2    I n  C l as s  A an d  C l a s s  B  c h am b e r s  wi th  atm o s ‐
p h e r e s  c o n tai n i n g m o r e  th a n  2 3 . 5  p e r c e n t o x yg e n  b y vo l u m e ,

e l e c tr i c al  gr o u n d i n g  o f th e  p ati e n t s h a l l  b e  e n s u r e d  b y th e
p r o vi s i o n  o f a  h i g h -i m p e d an c e  c o n d u c ti ve  p ath way i n  c o n tac t

wi th  th e  p a ti e n t’ s  s ki n .

1 4 . 3 . 1 . 6 . 3 . 3    S h o e s  h avi n g  fe r r o u s  n ai l s  th a t m a ke  c o n ta c t wi th
th e  foor  s h a l l  n o t b e  p e r m i tte d  to  b e  wo r n  i n  C l as s  A c h am ‐

b e r s .

1 4 . 3 . 1 . 6 . 4 *  Te x ti l e s .

1 4 . 3 . 1 . 6 . 4 . 1    E x c e p t wh e r e  p e r m i tte d  i n  1 4 . 3 . 1 . 6 . 4 . 3 ,  s i l k,  wo o l ,
o r  s yn th e ti c  te x ti l e  m a te r i al s ,  o r  a n y c o m b i n a ti o n  th e r e o f,  s h a l l
b e  p r o h i b i te d  i n  C l as s   A o r  C l as s   B  c h a m b e r s .

1 4 . 3 . 1 . 6 . 4 . 2 *    G ar m e n ts  p e r m i tte d  i n s i d e  o f c h a m b e r s  s h a l l  b e
as  fo l l o ws :

( 1 ) Gar m e n ts  fa b r i c ate d  o f 1 0 0  p e r c e n t c o tto n  o r  a  b l e n d  o f
c o tto n  an d  p o l ye s te r  fa b r i c  s h a l l  b e  p e r m i tte d  i n  C l a s s  A

c h a m b e r s .
( 2 ) G ar m e n ts  fab r i c a te d  o f 1 0 0  p e r c e n t c o tto n ,  o r  a b l e n d  o f

c o tto n  an d  p o l ye s te r  fab r i c  c o n tai n i n g  n o  m o r e  th an
5 0  p e r c e n t p o l ye s te r,  s h al l  b e  p e r m i tte d  i n  C l as s  B  c h am ‐

b e r s .

Δ 1 4 . 3 . 1 . 6 . 4 . 3 *    T h e  h yp e r b a r i c  p h ys i c i an  i n  c h a r ge ,  wi th  th e
c o n c u r r e n c e  o f th e  h yp e r b a r i c  s a fe ty c o o r d i n ato r ,  s h a l l  b e

p e r m i tte d  to  u s e  m ate r i al s  th at a r e  p r o h i b i te d  o r  n o t specif‐
cally p e r m i tte d  b y th i s  c h ap te r.

1 4 . 3 . 1 . 6 . 4 . 4 *    Ap p r o va l  b y th e  h yp e r b ar i c  p h ys i c i an  i n  c h a r ge
an d  th e  h yp e r b ar i c  s a fe ty c o o r d i n a to r  to  u s e  p r o h i b i te d  i te m s
s h a l l  b e  s ta te d  i n  wr i ti n g  fo r  al l  p r o h i b i te d  i te m s  e m p l o ye d .

1 4 . 3 . 1 . 6 . 4 . 5  U p h o l s te re d  Fu r n i tu re .

( A)    U p h o l s te r e d  fu r n i tu r e  (fxed  o r  p o r tab l e )  s h al l  b e  r e s i s t‐
an t to  s m o l d e r i n g  ( o r  c i g ar e tte )  i gn i ti o n  i n  ac c o r d a n c e  wi th

o n e  o f th e  fo l l o wi n g :

( 1 ) T h e  c o m p o n e n ts  o f th e  u p h o l s te r e d  fu r n i tu r e  s h al l  m e e t
th e  r e q u i r e m e n ts  fo r  C l a s s  1  wh e n  te s te d  i n  ac c o r d a n c e

wi th  N F PA  2 6 0 .  
( 2 ) M o c ke d -u p  c o m p o s i te s  o f th e  u p h o l s te r e d  fu r n i tu r e  s h a l l

h ave  a  c h a r  l e n g th  n o t e x c e e d i n g 3 8  m m  ( 1 1 ∕2  i n . )  wh e n
te s te d  i n  ac c o r d an c e  wi th  N F PA  2 6 1 .

( B )    U p h o l s te r e d  fu r n i tu r e  s h al l  h ave  l i m i te d  r a te s  o f h e at
r e l e as e  wh e n  te s te d  i n  ac c o r d an c e  wi th  AS T M  E 1 5 3 7 ,  Standard
Test Method for Fire Testing of Upholstered Furniture,  o r  wi th  C al i fo r ‐

n i a Te c h n i c al  B u l l e ti n  1 3 3 ,  Flammability Test Procedure for Seating
Furniture for Use in Public Occupancies,  a s  fo l l o ws :

( 1 ) T h e  p e a k r ate  o f h e at r e l e as e  fo r  th e  s i n g l e  u p h o l s te r e d
fu r n i tu r e  i te m  s h a l l  n o t e x c e e d  8 0  kW.

( 2 ) T h e  to ta l  h e a t r e l e as e d  b y th e  s i n g l e  u p h o l s te r e d  fu r n i ‐
tu r e  i te m  d u r i n g th e  frst 1 0  m i n u te s  o f th e  te s t s h a l l  n o t

e x c e e d  2 5  M J .

1 4 . 3 . 1 . 6 . 4 . 6  M attre s s e s .

( A)    M attr e s s  c o m p o n e n ts  s h al l  h a ve  a  c h ar  l e n g th  n o t e x c e e d ‐
i n g 2  i n .  ( 5 1  m m )  wh e n  te s te d  i n  ac c o r d an c e  wi th  1 6  C F R

1 6 3 2 ,  “ S ta n d ar d  fo r  th e  F l am m ab i l i ty o f M attre s s e s  an d
M attr e s s  P a d s  ( F F  4 -7 2 ) , ”  o r  N F PA  2 6 0 .

( B )    M attr e s s e s  s h al l  h ave  l i m i te d  r ate s  o f h e a t r e l e as e  wh e n
te s te d  i n  a c c o r d a n c e  wi th  AS T M  E 1 5 9 0 ,  Standard Test Method for
Fire Testing of Mattresses,  o r  C al i fo r n i a Te c h n i c a l  B u l l e ti n  1 2 9 ,

Flammability Test Procedure for Mattresses for Use in Public Buildings,
a s  fo l l o ws :

( 1 ) T h e  p e ak r a te  o f h e a t r e l e as e  fo r  th e  m a ttr e s s  s h al l  n o t
e x c e e d  1 0 0  kW.
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( 2 ) T h e  to ta l  h e at r e l e as e d  b y th e  m attr e s s  d u r i n g  th e  frst
1 0   m i n u te s  o f th e  te s t s h a l l  n o t e x c e e d  2 5  M J .

1 4 . 3 . 1 . 6 . 4 . 7    F i l l  m ate r i al s  c o n ta i n e d  wi th i n  u p h o l s te r e d  fu r n i ‐
tu r e  an d  m attr e s s e s  s h a l l  c o m p l y wi th  th e  o p e n  fame  te s t i n
S e c ti o n  A-1  o f th e  2 0 0 0  e d i ti o n  o f C a l i fo r n i a  Te c h n i c al  B u l l e ti n
1 1 7 ,  Requirements,  Test Procedure and Apparatus for Testing the
Flame Retardance of Resilient Filling Materials Used in Upholstered
Furniture.

1 4 . 3 . 1 . 6 . 4 . 8    F o r  m ate r i al s  wi th  fre-retardant c o ati n g s ,  th e
m a te r i al  s h a l l  b e  m ai n ta i n e d  i n  ac c o r d an c e  wi th  th e  m an u fa c ‐
tu r e r ’ s  i n s tr u c ti o n s  to  r e tai n  th e  fre-retardant p r o p e r ti e s .

1 4 . 3 . 1 . 6 . 4 . 9    E x p o s e d  fo am e d  p l as ti c  m a te r i al s  s h al l  b e  p r o h i b i ‐
te d .

1 4 . 3 . 1 . 6 . 5    T h e  u s e  o f fammable  h a i r  s p r a ys ,  h ai r  o i l s ,  an d  s ki n
o i l s  s h al l  b e  p r o h i b i te d  fo r  a l l  c h a m b e r  o c c u p an ts / p a ti e n ts  a s
we l l  a s  p e r s o n n e l .

1 4 . 3 . 1 . 6 . 5 . 1    Wh e n e ve r  p o s s i b l e ,  p ati e n ts  s h a l l  b e  s tr i p p e d  o f
al l  c l o th i n g,  p a r ti c u l a r l y i f i t i s  c o n tam i n a te d  b y d i r t,  g r e as e ,  o r
s o l ve n ts ,  a n d  th e n  r e c l o th e d .  (See A. 1 4. 3. 1 . 6. 4. )

1 4 . 3 . 1 . 6 . 5 . 2    Al l  c o s m e ti c s ,  l o ti o n s ,  a n d  o i l s  s h al l  b e  r e m o ve d
fr o m  th e  p a ti e n t’ s  b o d y a n d  h ai r.

1 4 . 3 . 1 . 6 . 6    Al l  o th e r  fa b r i c s  u s e d  i n  th e  c h a m b e r,  s u c h  a s
s h e e ts ,  p i l l o w c a s e s ,  an d  b l a n ke ts ,  s h al l  c o n fo r m  to  1 4 . 3 . 1 . 6 . 4 . 1
an d  1 4 . 3 . 1 . 6 . 4 . 2 .

1 4 . 3 . 1 . 6 . 7    D r ap e s  u s e d  wi th i n  th e  c h am b e r  s h al l  m e e t th e
fame  p r o p a ga ti o n  p e r fo r m an c e  c r i te r i a  c o n ta i n e d  i n  Te s t 1  o r
Te s t 2 ,  as  ap p r o p r i a te ,  o f N F PA  7 0 1 .

1 4 . 3 . 1 . 6 . 8    C l o th i n g  wo r n  b y p ati e n ts  i n  C l as s  A o r  C l a s s  B
c h a m b e r s  an d  p e r s o n n e l  i n  C l as s  A c h a m b e r s  s h a l l ,  p r i o r  to
e ac h  tr e a tm e n t,  c o n fo r m  to  th e  fo l l o wi n g :

( 1 ) T h e y s h a l l  b e  i s s u e d  b y th e  h yp e r b ar i c  fac i l i ty o r  specif‐
cally ap p r o ve d  b y th e  h yp e r b a r i c  s a fe ty c o o r d i n ato r  fo r

h yp e r b a r i c  u s e .
( 2 ) T h e y s h a l l  b e  u n c o n tam i n a te d .
( 3 ) T h e y s h al l  b e  d e vo i d  o f p r o h i b i te d  ar ti c l e s  p r i o r  to  c h am ‐

b e r  p r e s s u r i z a ti o n .

1 4 . 3 . 1 . 6 . 9 *    P ap e r  b r o u gh t i n to  th e  c h a m b e r  s h a l l  b e  s to r e d  i n
a c l o s e d  m e tal  c o n tai n e r.

1 4 . 3 . 2  E q u i p m e n t.

1 4 . 3 . 2 . 1    Al l  e q u i p m e n t u s e d  i n  th e  h yp e r b a r i c  c h am b e r  s h a l l
c o m p l y wi th  S e c ti o n   1 4 . 2 ,  i n c l u d i n g  th e  fo l l o wi n g :

( 1 ) Al l  e l e c tr i c al  a n d  m e c h a n i c al  e q u i p m e n t n e c e s s ar y fo r
th e  o p e r a ti o n  a n d  m ai n te n an c e  o f th e  h yp e r b a r i c  fa c i l i ty

( 2 ) An y m e d i c a l  d e vi c e s  an d  i n s tr u m e n ts  u s e d  i n  th e  fac i l i ty

1 4 . 3 . 2 . 1 . 1    U s e  o f u n a p p r o ve d  e q u i p m e n t s h a l l  b e  p r o h i b i te d .

1 4 . 3 . 2 . 1 . 2    T h e  fo l l o wi n g d e vi c e s  s h al l  n o t b e  o p e r a te d  i n  th e
h yp e r b a r i c  c h a m b e r  u n l e s s  a p p r o ve d  fo r  s u c h  u s e  b y th e  h yp e r ‐
b a r i c  s a fe ty c o o r d i n ato r  a n d  m e d i c a l  d i r e c to r  o f h yp e r b ar i c
m e d i c i n e :

( 1 ) P o r ta b l e  x - r ay d e vi c e s
( 2 ) E l e c tr o c au te r y e q u i p m e n t
( 3 ) H i gh -e n e r g y d e vi c e s

1 4 . 3 . 2 . 1 . 3    P h o to g r ap h i c  e q u i p m e n t e m p l o yi n g th e  fo l l o wi n g
s h a l l  n o t r e m ai n  i n  th e  c h am b e r  wh e n  th e  c h am b e r  i s  p r e s s u r ‐
i z e d :

( 1 ) Photofash
( 2 ) F l o o d  l a m p s

1 4 . 3 . 2 . 1 . 4    T h e  u s e  o f C l as s  1  o r  C l as s  2  l a s e r s  a s  defned  b y
AN S I  Z 1 3 6 . 3 ,  American National Standard for Safe Use of Lasers in

Health Care,  s h a l l  b e  p e r m i tte d .

1 4 . 3 . 2 . 1 . 5    E q u i p m e n t kn o wn  to  b e ,  o r  s u s p e c te d  o f b e i n g ,
d e fe c ti ve  s h al l  n o t b e  i n tr o d u c e d  i n to  an y h yp e r b ar i c  c h a m b e r

o r  u s e d  i n  c o n j u n c ti o n  wi th  th e  o p e r a ti o n  o f s u c h  c h am b e r
u n ti l  r e p ai r e d ,  te s te d ,  an d  ac c e p te d  b y qualifed  p e r s o n n e l  an d

a p p r o ve d  b y th e  h yp e r b ar i c  s afe ty c o o r d i n ato r .  (See 1 4. 3. 1 . 3. 2. )

1 4 . 3 . 2 . 2 *    T h e  fo l l o wi n g  s h al l  b e  al l -m e tal  to  th e  e x te n t p o s s i ‐
b l e :

( 1 ) O x yg e n  c o n tai n e r s
( 2 ) Val ve s
( 3 ) F i tti n gs
( 4 ) I n te r c o n n e c ti n g  e q u i p m e n t

1 4 . 3 . 2 . 3    T h e  fo l l o wi n g  s h al l  b e  c o m p a ti b l e  wi th  o x yg e n  u n d e r
s e r vi c e  c o n d i ti o n s :

( 1 ) Val ve  s e ats
( 2 ) G as ke ts
( 3 ) H o s e
( 4 ) L u b r i c a n ts

1 4 . 3 . 2 . 4    E q u i p m e n t u s e d  i n s i d e  th e  c h am b e r  r e q u i r i n g l u b r i ‐
c a ti o n  s h al l  b e  l u b r i c a te d  wi th  o x yge n -c o m p a ti b l e  m a te r i al .

1 4 . 3 . 2 . 4 . 1    F ac to r y-s e al e d  a n ti fr i c ti o n  b e ar i n g s  s h a l l  b e  p e r m i t‐
te d  to  b e  u s e d  wi th  s ta n d ar d  h yd r o c ar b o n  l u b r i c a n ts  i n  C l a s s  A

c h a m b e r s  th at d o  n o t e m p l o y atm o s p h e r e s  o f i n c r e a s e d  o x yg e n
c o n c e n tr ati o n .

1 4 . 3 . 2 . 5 *    E q u i p m e n t m a d e  o f th e  fo l l o wi n g  s h al l  b e  p r o h i b i ‐
te d  fr o m  th e  c h am b e r  i n te r i o r :

( 1 ) C e r i u m
( 2 ) M ag n e s i u m
( 3 ) M ag n e s i u m  a l l o ys

1 4 . 3 . 2 . 6 *    I n  th e  e ve n t th a t r ad i a ti o n  e q u i p m e n t i s  i n tr o d u c e d
i n to  a h yp e r b ar i c  c h am b e r,  h yd r o c ar b o n  d e te c to r s  s h al l  b e

i n s ta l l e d .

1 4 . 3 . 2 . 6 . 1    I n  th e  e ve n t th a t fammable  ga s e s  ar e  d e te c te d  i n
e x c e s s  o f 1 0 0 0  p p m ,  r a d i a ti o n  e q u i p m e n t s h al l  n o t b e  o p e r ate d

u n ti l  th e  c h a m b e r  a tm o s p h e r e  i s  c l e ar e d .

1 4 . 3 . 3  H an d l i n g o f G as e s .

1 4 . 3 . 3 . 1    T h e  i n s ti tu ti o n ’ s  ad m i n i s tr a ti ve  p e r s o n n e l  s h a l l
d e ve l o p  p o l i c i e s  fo r  s afe  h a n d l i n g  o f g as e s  i n  th e  h yp e r b ar i c
fa c i l i ty.  (See 1 4. 3. 1 . 6. 2. )

1 4 . 3 . 3 . 2    O x yge n  an d  o th e r  g as e s  s h a l l  n o t b e  i n tr o d u c e d  i n to
th e  c h am b e r  i n  th e  l i q u i d  s ta te .

1 4 . 3 . 3 . 3    F l a m m a b l e  g as e s  s h al l  n o t b e  u s e d  o r  s to r e d  i n  th e
c h a m b e r  o r  i n  th e  h yp e r b a r i c  fa c i l i ty.

1 4 . 3 . 3 . 4 *    P r e s s u r i z e d  c o n tai n e r s  o f g as  s h a l l  b e  p e r m i tte d  to
b e  i n tr o d u c e d  i n to  th e  h yp e r b a r i c  c h am b e r,  p r o vi d e d  th at th e

c o n tai n e r  an d  i ts  c o n te n ts  ar e  a p p r o ve d  fo r  s u c h  u s e  b y th e
h yp e r b a r i c  s afe ty c o o r d i n ato r .



H YP E RB ARI C  FAC I L I T I E S 9 9 - 1 3 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

1 4 . 3 . 4  I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e .

1 4 . 3 . 4 . 1  G e n e ral .

1 4 . 3 . 4 . 1 . 1    T h e  h yp e r b a r i c  s a fe ty c o o r d i n ato r  s h al l  e n s u r e  th at
a l l  val ve s ,  r e gu l a to r s ,  m e te r s ,  a n d  s i m i l ar  e q u i p m e n t u s e d  i n  th e
h yp e r b a r i c  c h a m b e r  ar e  c o m p e n s a te d  fo r  u s e  u n d e r  h yp e r b ar i c

c o n d i ti o n s  an d  te s te d  a s  p a r t o f th e  r o u ti n e  m ai n te n a n c e
p r o gr a m  o f th e  fac i l i ty.

1 4 . 3 . 4 . 1 . 1 . 1    P r e s s u r e  r e l i e f va l ve s  s h al l  b e  te s te d  a n d  c al i b r a‐
te d  a s  p ar t o f th e  r o u ti n e  m ai n te n a n c e  p r o gr a m  o f th e  fa c i l i ty.

N 1 4 . 3 . 4 . 1 . 1 . 2    Wh e r e  e m p l o ye d ,  a r u p tu r e  d i s c  s h al l  b e  i n s p e c ‐
te d  p e r i o d i c al l y a n d  r e p l ac e d  at i n te r val s  specifed  b y th e  c h am ‐
b e r  m an u fa c tu r e r.

1 4 . 3 . 4 . 1 . 2    T h e  h yp e r b a r i c  s a fe ty c o o r d i n ato r  s h al l  e n s u r e  th at
al l  ga s  o u tl e ts  a r e  l ab e l e d  o r  s te n c i l e d  i n  ac c o r d an c e  wi th  C GA

C -7 ,  Guide to Classifcation and Labeling of Compressed Gases.

1 4 . 3 . 4 . 1 . 3    T h e  r e q u i r e m e n ts  s e t fo r th  i n  S e c ti o n  5 . 1  an d
N F PA 5 5  c o n c e r n i n g  th e  s to r ag e ,  l o c ati o n ,  an d  s p e c i al  p r e c a u ‐

ti o n s  r e q u i r e d  fo r  m e d i c a l  g as e s  s h a l l  b e  fo l l o we d .

1 4 . 3 . 4 . 1 . 4    S to r ag e  a r e as  fo r  h a z a r d o u s  m ate r i al s  s h al l  n o t b e
l o c ate d  i n  th e  r o o m  h o u s i n g  th e  h yp e r b a r i c  c h am b e r.  (See
1 4. 2. 1 . )

1 4 . 3 . 4 . 1 . 4 . 1    F l a m m a b l e  g as e s ,  e x c e p t a s  p r o vi d e d  i n
1 4 . 3 . 1 . 6 . 2 . 2 ( 1 ) ,  s h a l l  n o t b e  u s e d  o r  s to r e d  i n  th e  h yp e r b ar i c

r o o m .

1 4 . 3 . 4 . 1 . 5    Al l  r e p l a c e m e n t p ar ts  an d  c o m p o n e n ts  s h a l l
c o n fo r m  to  o r i g i n a l  d e s i gn  specifcation.

1 4 . 3 . 4 . 1 . 6 *    Ai r  fr o m  c o m p r e s s o r s  s h a l l  b e  s a m p l e d  at l e as t
e ve r y 6  m o n th s  an d  afte r  m aj o r  r e p ai r  o r  modifcation  o f th e

c o m p r e s s o r ( s ) .

1 4 . 3 . 4 . 2  M ai n te n an c e  L o gs .

1 4 . 3 . 4 . 2 . 1    I n s tal l ati o n ,  r e p a i r s ,  an d  modifcations  o f e q u i p ‐
m e n t r e l ate d  to  a c h am b e r  s h al l  b e  e val u ate d  b y e n gi n e e r i n g
p e r s o n n e l ,  te s te d  u n d e r  p r e s s u r e ,  a n d  a p p r o ve d  b y th e  h yp e r ‐

b a r i c  s a fe ty c o o r d i n ato r .

1 4 . 3 . 4 . 2 . 1 . 1    L o g s  o f al l  te s ts  s h al l  b e  m a i n tai n e d .

1 4 . 3 . 4 . 2 . 2    O p e r ati n g  e q u i p m e n t l o gs  s h a l l  b e  m a i n tai n e d  b y
e n g i n e e r i n g p e r s o n n e l .

1 4 . 3 . 4 . 2 . 2 . 1    O p e r ati n g  e q u i p m e n t l o gs  s h a l l  b e  s i gn e d  b e fo r e
c h a m b e r  o p e r a ti o n  b y th e  p e r s o n  i n  c h ar g e .  (See A. 1 4. 3. 1 . 3. 2. )

1 4 . 3 . 4 . 2 . 3    O p e r ati n g  e q u i p m e n t l o g s  s h al l  n o t b e  take n  i n s i d e
th e  c h am b e r.

1 4 . 3 . 4 . 3  Fi re  P ro te c ti o n  E q u i p m e n t fo r C l as s  A H yp e rb ari c
C h am b e rs .

1 4 . 3 . 4 . 3 . 1    E l e c tr i c a l  s wi tc h e s ,  val ve s ,  an d  e l e c tr i c al  m o n i to r i n g
e q u i p m e n t as s o c i ate d  wi th  fre  p r o te c ti o n  s h al l  b e  vi s u al l y
i n s p e c te d  b e fo r e  e ac h  c h am b e r  p r e s s u r i z ati o n .

1 4 . 3 . 4 . 3 . 1 . 1    Wh e r e  p r o vi d e d ,  wate r  l e ve l  i n d i c a to r s  s h al l  b e
vi s u al l y i n s p e c te d  b e fo r e  e ac h  c h a m b e r  p r e s s u r i z ati o n .

1 4 . 3 . 4 . 3 . 1 . 2    Wh e r e  p r o vi d e d ,  ai r  p r e s s u r e  ga u g e s  s h a l l  b e  vi s u ‐
al l y i n s p e c te d  b e fo r e  e a c h  c h a m b e r  p r e s s u r i z a ti o n .

1 4 . 3 . 4 . 3 . 2    F i r e  d e te c ti o n  e q u i p m e n t,  i f i n s tal l e d ,  s h a l l  b e
te s te d  e ac h  we e k.

1 4 . 3 . 4 . 3 . 2 . 1    Te s ti n g  s h a l l  i n c l u d e  a c ti vati o n  o f tr o u b l e  c i r c u i ts
an d  s i g n al s .

1 4 . 3 . 4 . 3 . 3    F u l l  te s ti n g ,  i n c l u d i n g  d i s c h ar g e  o f e x ti n g u i s h i n g
m e d i a ,  s h al l  b e  c o n d u c te d  an n u a l l y.

1 4 . 3 . 4 . 3 . 4    I n s p e c ti o n ,  te s ti n g,  a n d  m a i n te n an c e  o f th e  wate r
s to r ag e  ta n ks  fo r  C l a s s  A c h am b e r s  s h al l  b e  i n  ac c o r d a n c e  wi th

a p p l i c a b l e  s e c ti o n s  o f C h a p te r  9  o f N F PA  2 5 .

1 4 . 3 . 4 . 3 . 5 *    F i r e  e x ti n g u i s h i n g s ys te m s  s h a l l  b e  fu n c ti o n al l y
te s te d  at l e as t s e m i a n n u a l l y as  fo l l o ws :

( 1 ) F o r  d e l u ge  s ys te m s ,  i n  ac c o r d an c e  wi th  th e  r e q u i r e m e n ts
o f 1 4 . 2 . 6 . 2 . 4  a n d  1 4 . 2 . 6 . 2 . 6

( 2 ) F o r  h an d l i n e  s ys te m s ,  i n  ac c o r d an c e  wi th  th e  r e q u i r e ‐
m e n ts  o f 1 4 . 2 . 6 . 3 . 7 . 1

1 4 . 3 . 4 . 3 . 5 . 1    F o l l o wi n g th e  te s t,  al l  val ve s  s h al l  b e  p l a c e d  i n
th e i r  b a s e l i n e  p o s i ti o n .

1 4 . 3 . 4 . 3 . 5 . 2    I f a  b yp as s  s ys te m  i s  u s e d ,  i t s h a l l  n o t r e m ai n  i n
th e  te s t m o d e  afte r  c o m p l e ti o n  o f th e  te s t.

1 4 . 3 . 4 . 3 . 5 . 3    D u r i n g i n i ti al  c o n s tr u c ti o n ,  o r  wh e n e ve r  c h an g e s
ar e  m a d e  to  th e  i n s tal l e d  d e l u g e  s ys te m  th at wi l l  a ffe c t th e

s p r ay p atte r n ,  te s ti n g  o f s p r a y c o ve r a ge  to  d e m o n s tr a te
c o n fo r m a n c e  to  th e  r e q u i r e m e n ts  o f 1 4 . 2 . 6 . 2 . 5  s h a l l  b e

p e r fo r m e d  at s u r fac e  p r e s s u r e  an d  at m a x i m u m  o p e r ati n g  p r e s ‐
s u r e .

Δ 1 4 . 3 . 4 . 3 . 5 . 4    A d e tai l e d  r e c o r d  o f th e  te s t r e s u l ts  s h a l l  b e  m a i n ‐
ta i n e d  a n d  a c o p y s e n t to  th e  h yp e r b ar i c  s a fe ty c o o r d i n a to r .

1 4 . 3 . 4 . 3 . 5 . 5    I n s p e c ti o n ,  te s ti n g ,  an d  m a i n te n an c e  o f h yp e r ‐
b a r i c  fre  s u p p r e s s i o n  s ys te m s  s h al l  b e  p e r fo r m e d  b y a qualifed
p e r s o n .

1 4 . 3 . 4 . 4  E l e c tri c al  S afe guard s .

1 4 . 3 . 4 . 4 . 1    Al l  e l e c tr i c a l  c i r c u i ts  s h a l l  b e  te s te d  i n  ac c o r d a n c e
wi th  th e  r o u ti n e  m ai n te n a n c e  p r o g r am  o f th e  fa c i l i ty.

1 4 . 3 . 4 . 4 . 1 . 1    E l e c tr i c a l  c i r c u i t te s ts  s h a l l  i n c l u d e  th e  fo l l o wi n g:

( 1 ) Gr o u n d - fa u l t c h e c k to  ve r i fy th at n o  c o n d u c to r s  a r e
g r o u n d e d  to  th e  c h a m b e r

( 2 ) Te s t o f n o r m a l  fu n c ti o n i n g (see 1 4. 2. 9. 2. 3. 2)

1 4 . 3 . 4 . 4 . 1 . 2    I n  th e  e ve n t o f fre,  a l l  n o n e s s e n ti a l  e l e c tr i c al
e q u i p m e n t wi th i n  th e  c h am b e r  s h al l  b e  d e - e n e r gi z e d  b e fo r e

e x ti n g u i s h i n g th e  fre.

( A)    S m o l d e r i n g,  b u r n i n g  e l e c tr i c a l  e q u i p m e n t s h al l  b e  d e -
e n e r gi z e d  b e fo r e  e x ti n gu i s h i n g  a  l o c al i z e d  fre  i n vo l vi n g o n l y

th e  e q u i p m e n t.  (See 1 4. 2. 6. )

1 4 . 3 . 4 . 5  Fu r n i tu re  an d  G ro u n d i n g.

1 4 . 3 . 4 . 5 . 1    C o n d u c ti ve  d e vi c e s  o n  fu r n i tu r e  a n d  e q u i p m e n t
s h a l l  b e  i n s p e c te d  to  e n s u r e  th at th e y ar e  fr e e  o f wax ,  l i n t,  o r
o th e r  e x tr an e o u s  m a te r i al  th at c o u l d  i n s u l ate  th e m  an d  d e fe a t

th e  c o n d u c ti ve  p r o p e r ti e s .

1 4 . 3 . 4 . 5 . 2 *    C as te r s  o r  fu r n i tu r e  l e g ti p s  s h a l l  n o t b e  c ap a b l e  o f
i m p a c t s p ar ki n g .

1 4 . 3 . 4 . 5 . 3    C as te r s  s h al l  n o t b e  l u b r i c a te d  wi th  o i l s  o r  o th e r
fammable  m a te r i al s .

1 4 . 3 . 4 . 5 . 4    L u b r i c an ts  s h al l  b e  o x yge n  c o m p ati b l e .



H E ALT H  C ARE  FAC I L I T I E S  C O D E9 9 - 1 3 8

2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 4 . 3 . 4 . 5 . 5    Wh e e l c h ai r s  an d  g u r n e ys  wi th  b e ar i n gs  l u b r i c ate d
an d  s e al e d  b y th e  m an u fac tu r e r  s h al l  b e  p e r m i tte d  i n  C l as s  A
c h a m b e r s  wh e r e  c o n d i ti o n s  p r e s c r i b e d  i n  1 4 . 2 . 1 0 . 4  ar e  m e t.

1 4 . 3 . 4 . 6 *  E l e c tro s tati c  S afe gu ard s .

1 4 . 3 . 4 . 6 . 1    C o n d u c ti ve  a c c e s s o r i e s  s h al l  m e e t c o n d u c ti vi ty an d
an ti s ta ti c  r e q u i r e m e n ts .

1 4 . 3 . 4 . 6 . 2 *    P ati e n t gr o u n d  s h al l  b e  verifed  i n  C l as s  B  c h a m ‐
b e r s  p r i o r  to  e ac h  c h a m b e r  o p e r a ti o n .

1 4 . 3 . 4 . 6 . 3 *    P ati e n t g r o u n d  s h al l  b e  verifed  i n  C l a s s  A c h a m ‐
b e r s  p r i o r  to  c h a m b e r  o p e r a ti o n  wh e n e ve r  atm o s p h e r e s
c o n tai n i n g m o r e  th a n  2 3 . 5   p e r c e n t o x yg e n  b y vo l u m e  ar e  u s e d .

1 4 . 3 . 4 . 6 . 4    C h a m b e r  gr o u n d  s h a l l  b e  verifed  to  b e  i n  a c c o r d ‐
an c e  wi th  1 4 . 2 . 9 . 4 . 1 . 3  fo r  C l as s  A a n d  C l a s s  B  c h a m b e r s  a s  p a r t
o f th e  p r e ve n ti ve  m a i n te n an c e  p r o g r am  o f th e  fac i l i ty.

1 4 . 3 . 4 . 6 . 5 *    M ate r i al s  c o n ta i n i n g  r u b b e r  s h al l  b e  i n s p e c te d  a s
p ar t o f th e  r o u ti n e  m ai n te n a n c e  p r o gr a m  o f th e  fac i l i ty,  e s p e ‐
c i al l y a t p o i n ts  o f ki n ki n g .

1 4 . 3 . 4 . 7 *  H o u s e ke e p i n g.    A h o u s e ke e p i n g  p r o gr a m  s h al l  b e
i m p l e m e n te d ,  wh e th e r  o r  n o t th e  fa c i l i ty i s  i n  r e g u l a r  u s e .

1 4 . 3 . 4 . 7 . 1    T h e  p e r s o n s  as s i g n e d  to  th e  ta s k o f h o u s e ke e p i n g
s h a l l  b e  tr ai n e d  i n  th e  fo l l o wi n g:

( 1 ) P o te n ti a l  d a m a ge  to  th e  e q u i p m e n t fr o m  c l e a n i n g  p r o c e ‐
d u r e s

( 2 ) P o te n ti a l  p e r s o n al  i n j u r y
( 3 ) Specifc  c l e an i n g  p r o c e d u r e s
( 4 ) E q u i p m e n t n o t to  b e  c l e an e d

C h ap te r 1 5    D e n tal  G as  an d  Vac u u m  S ys te m s

1 5 . 1  Ap p l i c ab i l i ty.    T h i s  c h ap te r  s h al l  ap p l y to  d e n tal  h e al th
c a r e  fac i l i ti e s  th at q u al i fy to  i n s tal l  d e n tal  g as  an d  vac u u m
p i p i n g  s ys te m s .

N 1 5 . 1 . 1    C a te g o r y 1  d e n ta l  p i p e d  ga s  an d  p i p e d  vac u u m  s ys te m
re q u i r e m e n ts  s h al l  b e  ap p l i e d  i n  fac i l i ti e s  wh e r e  ge n e r a l  an e s ‐
th e s i a  a n d  d e e p  s e d ati o n  i s  p e r fo r m e d ,  as  defned  i n  3 . 3 . 7 0 . 1
an d  3 . 3 . 7 0 . 2 .

1 5 . 1 . 2    C ate g o r y 2  d e n ta l  p i p e d  g as  an d  p i p e d  vac u u m  s ys te m
r e q u i r e m e n ts  s h a l l  b e  a p p l i e d  i n  fa c i l i ti e s  wh e r e  o n l y m o d e r ate
an d  m i n i m a l  s e d ati o n  i s  p e r fo r m e d ,  as  defned  i n  3 . 3 . 7 0 . 3  an d
3 . 3 . 7 0 . 4 .

1 5 . 1 . 3    C ate g o r y 3  d e n ta l  p i p e d  g as  an d  p i p e d  vac u u m  s ys te m
re q u i r e m e n ts  s h al l  b e  ap p l i e d  i n  fac i l i ti e s  wh e r e  m i n i m al  o r  n o
s e d ati o n  i s  p e r fo r m e d ,  as  defned  i n  3 . 3 . 7 0 . 4 .

1 5 . 1 . 4    A s i n g l e  fac i l i ty s h al l  b e  p e r m i tte d  to  i n c l u d e  d e n tal  ga s
an d  va c u u m  s ys te m s  fo r  m o r e  th a n  o n e  c ate g o r y o f d e n tal
p i p e d  ga s  a n d  vac u u m  s ys te m s .

1 5 . 1 . 5    An  e x i s ti n g  s ys te m  th at i s  n o t i n  s tr i c t c o m p l i a n c e  wi th
th e  r e q u i r e m e n ts  o f th i s  c o d e  s h al l  b e  p e r m i tte d  to  c o n ti n u e  i n
u s e  u n l e s s  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  h a s  d e te r m i n e d
th at s u c h  u s e  c o n s ti tu te s  a  d i s ti n c t h a z a r d  to  l i fe .

N 1 5 . 1 . 6    T h i s  c h a p te r  s h a l l  a p p l y to  n e w h e al th  c ar e  fa c i l i ti e s  a s
specifed  b y S e c ti o n  1 . 3  u n l e s s  o th e r wi s e  specifed  b y 1 5 . 1 . 7 ,
1 5 . 1 . 8 ,  o r  1 5 . 1 . 9 .

1 5 . 1 . 7    T h e  r e q u i r e m e n ts  fo r  C a te g o r y 1  d e n tal  g as  an d
vac u u m  s ys te m s  fo r  th e  o p e r ati o n ,  m an a ge m e n t,  a n d  m ai n te ‐

n an c e  o f g as  a n d  vac u u m  p i p i n g s ys te m s  s h a l l  ap p l y to  b o th
n e w an d  e x i s ti n g fac i l i ti e s  wi th i n  th e  s c o p e  o f th i s  c h a p te r  an d
i n  ac c o r d an c e  wi th  5 . 1 . 1 . 5 .

Δ 1 5 . 1 . 8    T h e  fo l l o wi n g  s e c ti o n s  o f th i s  c h ap te r  s h al l  a p p l y to  th e
o p e r ati o n ,  m an ag e m e n t,  a n d  m a i n te n an c e  o f C ate g o r y 2

d e n tal  ga s  a n d  vac u u m  s ys te m s  i n  b o th  n e w an d  e x i s ti n g fac i l i ‐
ti e s :

( 1 ) 1 5 . 1 . 5
( 2 ) S e c ti o n   1 5 . 2
( 3 ) 1 5 . 4 . 2 . 4 . 3
( 4 ) 1 5 . 4 . 2 . 4 . 6
( 5 ) 1 5 . 4 . 2 . 4 . 1 2
( 6 ) 1 5 . 4 . 2 . 5 . 1 4
( 7 ) 1 5 . 4 . 2 . 6 . 4
( 8 ) 1 5 . 4 . 2 . 9

1 5 . 1 . 9    T h e  fo l l o wi n g  s e c ti o n s  o f th i s  c h ap te r  s h a l l  a p p l y to  th e
o p e r ati o n ,  m an a ge m e n t,  an d  m a i n te n an c e  o f C a te g o r y 3

d e n ta l  g as  a n d  vac u u m  s ys te m s  i n  b o th  n e w an d  e x i s ti n g  fac i l i ‐
ti e s :

( 1 ) 1 5 . 1 . 5
( 2 ) S e c ti o n   1 5 . 2
( 3 ) 1 5 . 5 . 8

1 5 . 1 . 1 0    Wh e r e  th e  te r m  responsible facility authority i s  u s e d ,  th at
e n ti ty s h a l l  fo l l o w th e  r e q u i r e m e n ts  o f 5 . 1 . 1 4 . 1 .

1 5 . 2  N atu re  o f H az ard s  o f G as  an d  Vac u u m  S ys te m s .    P o te n ‐
ti a l  fre  an d  e x p l o s i o n  h a z a rd s  as s o c i ate d  wi th  p o s i ti ve -p r e s s u r e

d e n ta l  g as  s ys te m s  an d  vac u u m  s ys te m s  s h a l l  b e  c o n s i d e r e d  i n
th e  d e s i g n ,  i n s ta l l ati o n ,  te s ti n g,  o p e r ati o n ,  an d  m ai n te n a n c e  o f
th e s e  s ys te m s .

1 5 . 3  C ate go r y 1  D e n tal  G as  an d  Vac u u m  S ys te m s .

1 5 . 3 . 1  G e n e ral .    F a c i l i ti e s  th at p e r fo r m  d e e p  s e d ati o n  an d
ge n e r a l  an e s th e s i a a s s o c i a te d  wi th  d e n tal  tr e atm e n t s h al l  m e e t

th e  r e q u i r e m e n ts  fo r  C ate go r y 1  d e n tal  ga s  an d  vac u u m
s ys te m s .

1 5 . 3 . 2  C ate go r y 1  M e d i c al  G as  S ys te m s  ( D e n tal ) .

1 5 . 3 . 2 . 1  M e d i c al  G as  an d  Vac u u m  S o u rc e s .

1 5 . 3 . 2 . 1 . 1  C e n tral  S u p p l y S ys te m  Identifcation  an d  L ab e l i n g.
C ate g o r y 1  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 3 . 1 .

1 5 . 3 . 2 . 1 . 2  C e n tral  S u p p l y O p e rati o n s .    C a te g o r y 1  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 3 . 2 .

1 5 . 3 . 2 . 1 . 3  C e n tral  S u p p l y S ys te m  L o c ati o n s .    C a te g o r y 1
s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 3 .

1 5 . 3 . 2 . 1 . 4  C e n tral  S u p p l y S ys te m s .    C ate g o r y 1  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 3 . 5 .

1 5 . 3 . 2 . 1 . 5  M e d i c al  Ai r S u p p l y S ys te m s .    C a te g o r y 1  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 3 . 6 ,  e x c e p t a s  fo l l o ws :

( 1 ) M e d i c a l  ai r  c o m p r e s s o r s ,  d r ye r s ,  afte r c o o l e r s ,  flters,  an d
r e gu l ato r s  s h a l l  b e  p e r m i tte d  to  b e  s i m p l e x .

( 2 ) T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f m e d i c a l  ai r.

1 5 . 3 . 2 . 1 . 6  O x yge n  S u p p l y S ys te m s  U s i n g C o n c e n trato rs .
O x yg e n  s u p p l y s ys te m s  u s i n g  c o n c e n tr a to r s  s h a l l  b e  p e r m i tte d

to  c o n s i s t o f two  s o u r c e s ,  o n e  o f wh i c h  b e i n g a c yl i n d e r  h e ad e r
wi th  suffcient c yl i n d e r  c o n n e c ti o n s  fo r  a n  ave r ag e  d ay’ s  s u p p l y.
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1 5 . 3 . 2 . 1 . 7  D e n tal –S u rgi c al  Vac u u m  S ys te m s .    C ate go r y 1
s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 3 . 7 ,  e x c e p t as  fo l l o ws :

( 1 ) D e n ta l –s u r g i c a l  vac u u m  s ys te m s  s h al l  b e  p e r m i tte d  to  b e
s i m p l e x .

( 2 ) T h e  fac i l i ty s taff s h a l l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al
wi th  th e  l o s s  o f d e n tal –s u r gi c al  vac u u m .

1 5 . 3 . 2 . 1 . 8  WAG D  S ys te m s .    C a te g o r y 1  s ys te m s  s h al l  c o m p l y
wi th  5 . 1 . 3 . 8 ,  e x c e p t a s  fo l l o ws :

( 1 ) M e d i c al  WAGD  p u m p s  s h al l  b e  p e r m i tte d  to  b e  s i m p l e x .
( 2 ) T h e  fac i l i ty s taff s h al l  d e ve l o p  a n  e m e r ge n c y p l a n  to  d e al

wi th  th e  l o s s  o f WAG D .

1 5 . 3 . 2 . 2  Val ve s .    C ate go r y 1  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 4 .

1 5 . 3 . 2 . 3  S tati o n  O u tl e ts  an d  I n l e ts .    C a te g o r y 1  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 5 .

1 5 . 3 . 2 . 4  M an u fac tu re d  As s e m b l i e s .    C a te g o r y 1  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 6 .

1 5 . 3 . 2 . 5  S u r fac e - M o u n te d  M e d i c al  G as  Rai l s .    C ate g o r y 1
s ys te m s  s h a l l  c o m p l y wi th  5 . 1 . 7 .

1 5 . 3 . 2 . 6  P re s s ure  an d  Vac u u m  I n d i c ato rs .    C ate go r y 1  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 8 .

1 5 . 3 . 2 . 7  War n i n g S ys te m s .    Wa r n i n g  s ys te m s  a s s o c i a te d  wi th
C ate go r y 1  s ys te m s  s h al l  p r o vi d e  th e  m a s te r,  ar e a,  an d  l o c al

al a r m  fu n c ti o n s  o f a  C a te g o r y 1  s ys te m  as  r e q u i r e d  i n  5 . 1 . 9 ,
e x c e p t as  fo l l o ws :

( 1 ) War n i n g  s ys te m s  s h al l  b e  p e r m i tte d  to  b e  a  s i n gl e  al a r m
p an e l .

( 2 ) T h e  al a r m  p a n e l  s h a l l  b e  l o c ate d  i n  a n  ar e a  o f c o n ti n u o u s
s u r ve i l l an c e  wh i l e  th e  fac i l i ty i s  i n  o p e r ati o n .

( 3 ) P r e s s u r e  an d  vac u u m  s wi tc h e s / s e n s o r s  s h a l l  b e  m o u n te d
a t th e  s o u r c e  e q u i p m e n t wi th  a p r e s s u r e  i n d i c ato r  a t th e
m a s te r  al ar m  p an e l .

1 5 . 3 . 2 . 8  M e d i c al  G as  D i s tri b u ti o n .    C a te g o r y 1  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 0 .

1 5 . 3 . 2 . 9  L ab e l i n g an d  Identifcation.    C ate go r y 1  s ys te m s  s h a l l
c o m p l y wi th  5 . 1 . 1 1 .

1 5 . 3 . 2 . 1 0  P e r fo r m an c e  C ri te ri a an d  Te s ti n g ( M e d i c al  G as ,
M e d i c al –S u rgi c al  Vac u u m ,  an d  WAG D ) .    C a te g o r y 1  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 1 2 .

1 5 . 3 . 2 . 1 1  S u p p o r t G as e s .    C a te g o r y 1  s ys te m s  s h al l  c o m p l y
wi th  5 . 1 . 1 3 ,  e x c e p t a s  fo l l o ws :

( 1 ) N i tr o g e n  s o u r c e  e q u i p m e n t s h al l  b e  p e r m i tte d  to  b e
i n s ta l l e d  i n  e n c l o s u r e s  fo r  C ate g o r y 3  m e d i c a l  g as e s  o r  i n

a m e c h a n i c al  r o o m .
( 2 ) N i tr o g e n  s o u r c e  e q u i p m e n t s h a l l  i n c l u d e  th e  fo l l o wi n g :

( a) O n e  o r  m o r e  c yl i n d e r s  o f n i tr o g e n  N F,  suffcient fo r
at l e as t o n e  ave r ag e  d a y’ s  s u p p l y

( b ) A m an i fo l d ,  i f p r i m ar y a n d  s e c o n d ar y c yl i n d e r s  a r e
p r o vi d e d

( c ) A l i n e  p r e s s u r e  r e g u l a ti n g val ve
( d ) A c h e c k val ve  d o wn s tr e a m  fr o m  th e  p r e s s u r e  r e g u ‐

l ati n g  va l ve
( e ) A p r e s s u r e  r e l i e f val ve  s e t a t 5 0  p e r c e n t ab o ve  th e

n o r m al  l i n e  p r e s s u r e  an d  l o c a te d  d o wn s tr e am  fr o m
th e  c h e c k val ve

( f) A p r e s s u r e  r e l i e f val ve  d i s c h ar g e  p i p e d  to  th e
o u td o o r s  at a p o i n t th a t wi l l  n o t c r e ate  a p r o b ab l e

h a z a r d  a n d  th at i s  tu r n e d  d o wn  to  p r e ve n t th e  e n tr y
o f r ai n  o r  s n o w

1 5 . 3 . 2 . 1 2  M e d i c al  G as  an d  Vac u um  O p e rati o n  an d  M an age ‐
m e n t.    C ate go r y 1  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 1 4 .

1 5 . 3 . 3  C ate go r y 1  D e n tal  Ai r an d  Vac u um  P i p i n g S ys te m s .

1 5 . 3 . 3 . 1  G e n e ral .

1 5 . 3 . 3 . 1 . 1    D e n ta l  vac u u m  s ys te m s  s h a l l  i n c l u d e  d e n ta l  vac u u m
an d  n i tr o u s  o x i d e  s c ave n gi n g.

1 5 . 3 . 3 . 2  E q u i p m e n t L o c ati o n s  fo r D e n tal  Ai r an d  Vac u um
S ys te m s .

1 5 . 3 . 3 . 2 . 1  G e n e ral .    An y o f th e  fo l l o wi n g  s ys te m s  s h al l  b e
p e r m i tte d  to  b e  l o c a te d  to g e th e r  i n  th e  s a m e  r o o m :

( 1 ) M e d i c al  a i r  c o m p r e s s o r  s u p p l y s o u r c e s
( 2 ) D e n ta l  ai r  c o m p r e s s o r  s o u r c e s  an d  r e s e r ve  h e a d e r s
( 3 ) D e n ta l –s u r g i c a l  va c u u m  s o u r c e s
( 4 ) D e n ta l  vac u u m  s o u r c e s
( 5 ) WAG D  s o u r c e s
( 6 ) An y o th e r  c o m p r e s s o r,  vac u u m  p u m p ,  o r  e l e c tr i c al l y

p o we r e d  m ac h i n e r y

1 5 . 3 . 3 . 2 . 2  C yl i n d e rs  an d  C o n tai n e rs .    C yl i n d e r s  an d  c o n tai n e r s
fo r  ga s e s  s h al l  b e  h an d l e d  i n  a c c o r d a n c e  wi th  C h ap te r   1 1 .

1 5 . 3 . 3 . 2 . 3  Ve n ti l ati o n .    T h e  fo l l o wi n g  s o u r c e  l o c ati o n s  fo r
m o to r-d r i ve n  e q u i p m e n t s h al l  b e  a d e q u a te l y ve n ti l a te d  to
p r e ve n t ac c u m u l ati o n  o f h e a t:

( 1 ) M e d i c al  a i r  s o u r c e s
( 2 ) I n s tr u m e n t a i r  s o u r c e s
( 3 ) D e n ta l  c o m p r e s s e d  ai r  s o u r c e s
( 4 ) D e n ta l –s u r g i c a l  va c u u m  s o u r c e s
( 5 ) D e n ta l  vac u u m  s o u r c e s
( 6 ) WAG D  s o u r c e s

1 5 . 3 . 3 . 3  D e n tal  G as  an d  Vac u um  S o u rc e  E q ui p m e n t.

Δ 1 5 . 3 . 3 . 3 . 1     T h e  c ap ac i ty o f s o u r c e  e q u i p m e n t s h al l  b e  b as e d
o n  th e  d e s i g n  r e q u i r e m e n ts  fo r  th e  fac i l i ty,  i n c l u d i n g  th e

n u m b e r  o f g as  o u tl e ts ,  vac u u m  i n l e ts ,  an d  o th e r  c o n n e c ti o n s ,
an d  th e i r  i n d i vi d u al  c a p a c i ti e s .

1 5 . 3 . 3 . 3 . 2    T h e  s ys te m  d e s i g n  r e q u i r e m e n ts  s h al l  b e  i n c l u d e d
i n  th e  d ata u s e d  fo r  te s ti n g  an d  ve r i fyi n g  th e  o p e r ati o n  o f th e
ga s  a n d  va c u u m  p i p i n g s ys te m s .

1 5 . 3 . 3 . 4 *  D e n tal  Ai r.

1 5 . 3 . 3 . 4 . 1  G e n e ral .

1 5 . 3 . 3 . 4 . 1 . 1    D e n tal  a i r  u s e  s h a l l  c o m p l y wi th  th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) D e n ta l  ai r  s h a l l  b e  u s e d  fo r  d r i vi n g  d e n tal  to o l s .
( 2 ) D e n ta l  a i r  s h al l  b e  p e r m i tte d  to  b e  u s e d  to  s u p p l y ai r-

d r i ve n  e q u i p m e n t.
( 3 ) D e n ta l  c o m p r e s s e d  ai r  s h al l  n o t b e  p e r m i tte d  to  b e  u s e d

fo r  r e s p i r a ti o n .

Δ 1 5 . 3 . 3 . 4 . 1 . 2    D e n tal  ai r  o u tl e ts  s h a l l  n o t b e  i n te r c h an g e ab l e
wi th  a n y o th e r  ga s  o u tl e ts .

1 5 . 3 . 3 . 4 . 2  D e n tal  Ai r C o m p re s s o r U n i ts .

1 5 . 3 . 3 . 4 . 2 . 1    D e n tal  a i r  c o m p r e s s o r  u n i ts  s h al l  i n c l u d e  d e n tal
ai r  c o m p r e s s o r s ,  vi b r a ti o n  i s o l a ti o n ,  ai r  r e c e i ve r s ,  c o al e s c e n t ai r
flters,  ad s o r p ti o n  d r ye r s ,  e x h a u s t silencer/flters,  m o i s tu r e
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i n d i c ato r s ,  a n d  s e r vi c e  a c c e s s  m an i fo l d s ,  e l e c tr i c a l  d i s c o n n e c ts ,
m o to r  wi r i n g ,  an d  c o n tr o l s .

1 5 . 3 . 3 . 4 . 2 . 2    Ai r  c o m p r e s s o r s  s h al l  b e  s c r o l l  d e n tal ,  r e c i p r o c a t‐
i n g  d e n ta l ,  o r  th e  o i l - fr e e  d e n tal  typ e s .

N 1 5 . 3 . 3 . 4 . 2 . 3    D e n tal  a i r  s o u r c e s  fo r  c o m p r e s s o r s  l o c a te d  i n s i d e
th e  b u i l d i n g s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) B e  l o c ate d  i n  a s p ac e  wh e r e  n o  c h e m i c a l -b as e d  m ate r i al s
ar e  s to r e d  o r  u s e d

( 2 ) B e  l o c a te d  i n  a  s p ac e  th at i s  n o t u s e d  fo r  p a ti e n t tr e a t‐
m e n t o r  d e n ta l  p r o c e d u r e s

( 3 ) B e  take n  fr o m  a  r o o m  o r  s p ac e  i n  wh i c h  th e r e  i s  n o  o p e n
o r  s e m i - o p e n  d i s c h ar g e  fr o m  a  d e n tal  vac u u m  o r  d e n tal
s c ave n g i n g  s ys te m

( 4 ) D r awn  fr o m  a  r e m o te  l o c ati o n ,  s u c h  a s  th e  b u i l d i n g
r e tu r n  ai r  s ys te m ,  wh e n  th e  c o m p r e s s o r  i s  l o c a te d  i n  a
r o o m  wi th  a n  o p e n  o r  s e m i -o p e n  d i s c h a r ge  fr o m  a d e n tal

vac u u m  o r  d e n ta l  s c a ve n g i n g  s ys te m

1 5 . 3 . 3 . 5 *  D e n tal  Vac u u m .

1 5 . 3 . 3 . 5 . 1  G e n e ral .

1 5 . 3 . 3 . 5 . 1 . 1    D e n ta l  vac u u m  s h a l l  b e  u s e d  fo r  o r a l  e vac u a ti o n
an d  n i tr o u s  o x i d e  s c a ve n g i n g .

1 5 . 3 . 3 . 5 . 1 . 2    D e n ta l  vac u u m  i n l e ts  s h al l  n o t b e  i n te r c h an g e ab l e
wi th  an y o th e r  vac u u m  i n l e ts ,  i n c l u d i n g  d e n tal –s u r gi c al
va c u u m .

1 5 . 3 . 3 . 5 . 2  D e n tal  Vac u um  U n i ts .

1 5 . 3 . 3 . 5 . 2 . 1    D e n ta l  vac u u m  u n i ts  s h al l  i n c l u d e  d e n ta l  vac u u m
p u m p s ,  vi b r a ti o n  i s o l a ti o n ,  s e p ar a ti o n  tan ks ,  va c u u m  i n l e t,
vac u u m  e x h a u s t,  c o n d e n s ate  d r ai n ,  m o to r  wi r i n g ,  a n d  c o n tr o l s .

1 5 . 3 . 3 . 5 . 2 . 2    D e n tal  vac u u m  p u m p s  s h al l  b e  d e n tal  d r y vac u u m
o r  d e n tal  l i q u i d  ( we t)  r i n g  p u m p s .  P u m p s  s h al l  b e  o i l - fr e e  o r
o i l -l u b r i c ate d ,  an d  s u i tab l e  fo r  n i tr o u s  o x i d e  s c ave n gi n g.

N 1 5 . 3 . 3 . 5 . 2 . 3    D e n ta l  va c u u m  e x h au s t s h a l l  c o m p l y wi th  o n e  o f
th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) B e  e x h au s te d  to  th e  o u td o o r s  i n  ac c o r d an c e  wi th  th e
m a n u fac tu r e r ’ s  r e c o m m e n d ati o n s

( 2 ) B e  fltered  a n d  d i ffu s e d  l o c al l y wi th  a U L PA flter  e l e m e n t
c a p ab l e  o f r e ta i n i n g  9 9 . 9 9   p e r c e n t o f p ar ti c u l ate s

( 3 ) D i s c h ar g e  o u td o o r s  i f u s e d  fo r  n i tr o u s  o x i d e  s c ave n gi n g

N 1 5 . 3 . 3 . 5 . 2 . 4    D e n tal  vac u u m  s ys te m  p i p i n g  s h al l  c o m p l y wi th  a l l
o f th e  fo l l o wi n g:

( 1 ) H o r i z o n ta l  p i p i n g  i n  d e n ta l  vac u u m  s ys te m s  s h a l l  b e
s l o p e d  a m i n i m u m  o f 7  m m  p e r  3 . 0 5  m  ( 1 ∕4  i n .  p e r  1 0  ft)

to wa r d  th e  vac u u m  s o u r c e  e q u i p m e n t.
( 2 ) H o r i z o n ta l  p i p i n g s h al l  i n c l u d e  n o  s ag s  o r  l o w p o i n ts  th at

wo u l d  p e r m i t fuid  o r  d e b r i s  to  ac c u m u l ate  i n  th e  p i p i n g .
( 3 ) Vo i d s  i n  th e  vac u u m  p i p i n g s h al l  b e  a vo i d e d  to  p r e ve n t

b u i l d u p  a n d  o b s tr u c ti o n s .
( 4 ) Ac c e s s i b l e  c l e a n o u ts  s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  i n

th e  ve r ti c a l  downfow p i p e  to  c l e ar  o b s tr u c ti o n s ,  wh e r e
n e c e s s ar y.

( 5 ) D e n ta l  vac u u m  c l e a n o u ts  s h al l  n o t to  b e  i n s tal l e d  o n  h o r i ‐
z o n ta l  p i p i n g.

( 6 ) D e n ta l  vac u u m  i n l e ts  s h al l  b e  c a p a b l e  o f 2 8 3  L / m i n  ( 1 0
S C F M )  o r  gr e a te r  fow c a p ac i ty.

1 5 . 3 . 3 . 6  N i tro u s  O x i d e  S c ave n gi n g.

1 5 . 3 . 3 . 6 . 1  G e n e ral .

1 5 . 3 . 3 . 6 . 1 . 1    T h e  u s e  o f s c ave n gi n g s h al l  b e  l i m i te d  to  p o r ti o n s
o f d e n tal  fac i l i ti e s  wh e r e  m o d e r a te  o r  m i n i m a l  s e d a ti o n  i s

ad m i n i s te r e d .  WAGD  s h a l l  b e  p r o vi d e d  wh e r e  th e  d e n ta l  tr e a t‐
m e n t i n vo l ve s  g e n e r al  a n e s th e s i a  o r  d e e p  s e d ati o n .

1 5 . 3 . 3 . 6 . 1 . 2    Ac ti ve  n i tr o u s  o x i d e  s c a ve n g i n g  s h al l  i n c l u d e  th e
u s e  o f a n a s al  m as k o n  th e  p ati e n t.  T h e  n a s a l  m a s k s h a l l  b e

c o n n e c te d  to  a  s c ave n g i n g  i n l e t i n  th e  d e n tal  va c u u m  s ys te m
th r o u g h  a fow-limiting  a d ap te r.

1 5 . 3 . 3 . 6 . 1 . 3    N i tr o u s  o x i d e  s c a ve n g i n g  i n l e ts  s h a l l  n o t b e  i n te r ‐
c h a n ge a b l e  wi th  an y o th e r  vac u u m  i n l e ts ,  i n c l u d i n g  m e d i c al –
s u r gi c al  vac u u m ,  d e n ta l  va c u u m ,  an d  WAGD .

1 5 . 3 . 3 . 6 . 2  C o n n e c ti o n  to  D e n tal  Vac uu m .    S c a ve n g i n g  c o n n e c ‐
ti o n s  to  th e  d e n tal  vac u u m  s ys te m  s h al l  b e  a  d i r e c t h i gh - vo l u m e

e vac u ati o n  ( H VE )  c o n n e c ti o n  to  a h i gh - vo l u m e  vac u u m  p o r t
wi th  a c ap a c i ty o f 4 5   L / m i n  ( 1 . 6   c fm ) .

1 5 . 3 . 3 . 7  P i p i n g fo r D e n tal  Ai r an d  Vac uu m  S ys te m s .

1 5 . 3 . 3 . 7 . 1  G e n e ral .

1 5 . 3 . 3 . 7 . 1 . 1    P i p i n g  fo r  d e n tal  c o m p r e s s e d  a i r  s ys te m s  s h a l l
c o m p l y wi th  1 5 . 3 . 3 . 7 . 2 .

1 5 . 3 . 3 . 7 . 1 . 2    P i p i n g  fo r  d e n ta l  va c u u m  s ys te m s  an d  s c ave n gi n g
s ys te m s  s h al l  c o m p l y wi th  1 5 . 3 . 3 . 7 . 3 .

1 5 . 3 . 3 . 7 . 2  P i p i n g fo r D e n tal  Ai r S ys te m s .

1 5 . 3 . 3 . 7 . 2 . 1  G e n e ral .    P i p e ,  fttings,  an d  j o i n ts  i n  p i p i n g  fo r
d e n tal  c o m p r e s s e d  a i r  s ys te m s  s h a l l  b e  i n  a c c o r d an c e  wi th
1 5 . 3 . 3 . 7 . 2 . 2  th r o u g h  1 5 . 3 . 3 . 7 . 2 . 5 .

1 5 . 3 . 3 . 7 . 2 . 2  P i p e .    P i p i n g  m a te r i al s  fo r  d e n tal  a i r  s ys te m s  s h a l l
c o m p l y wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  Typ e  L  o r  K

( 2 ) AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube
for Medical Gas Systems,  Typ e  L  o r  K

( 3 ) AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube
for Air Conditioning and Refrigeration Field Service,  AC R tu b e
( O . D .  s i z e )

( 4 ) AS T M  B 1 0 3 / B 1 0 3 M ,  Standard Specifcation for Phosphor
Bronze Plate,  Sheet,  Strip,  and Rolled Bar,  l i s te d  c o r r u ga te d
m e d i c al  tu b i n g  ( C M T )  fa b r i c ate d  fr o m  c o p p e r  al l o y

N o .   5 1 0 0 0  s tr i p ,  a s  fo l l o ws :

( a) H a vi n g  a d e s i gn  m ar g i n  o f 3 . 5
( b ) E x te r n a l l y c o a te d  wi th  a n o n m e tal l i c  s h e ath  m a r ke d

wi th  th e  m an u fac tu r e r ’ s  m a r ki n g
( c ) L i s ti n g  i n c l u d e s  te s ti n g  to  d e m o n s tr ate  th a t C M T

s ys te m s  c an  b e  c o n s i s te n tl y g as -p u r g e d  wi th  r e s u l ts
e q u i val e n t to  c o m p ar ab l e  m e d i c a l  g as  c o p p e r
tu b i n g

1 5 . 3 . 3 . 7 . 2 . 3  C o p p e r Tu b e .    C o p p e r  tu b e  s h al l  b e  h a r d  te m p e r
o r  a n n e al e d  ( s o ft te m p e r ) .

1 5 . 3 . 3 . 7 . 2 . 4  Fi tti n gs .    F i tti n g s  fo r  d e n tal  ai r  p i p i n g  s ys te m s
s h a l l  b e  p e r m i tte d  to  b e  an y o f th e  fo l l o wi n g a c c e p ta b l e  j o i n i n g

m e th o d s :

( 1 ) B r az e d  o r  s o l d e r e d  fttings  c o m p l yi n g  wi th  AS M E  B 1 6 . 2 2 ,
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings
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( 2 ) B r az e d  fttings  c o m p l yi n g  wi th  AN S I / AS M E  B 1 6 . 5 0 ,
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings

( 3 ) B r az e d  fttings  c o m p l yi n g wi th  AS M E  B 1 6 . 2 2 ,  wi th  s o c ke t
d e p th s  e q u al  to  o r  g r e ate r  th a n  b r az e -j o i n t p r e s s u r e
fttings  c o m p l yi n g  wi th  AN S I / AS M E  B 1 6 . 5 0

( 4 ) F l ar e d  fttings  c o m p l yi n g  wi th  AS M E  B 1 6 . 2 6 ,  Cast Copper
Alloy Fittings for Flared Copper Tubes

( 5 ) C o m p r e s s i o n  fttings  ( 3 ∕4  i n .  m ax i m u m  s i z e )
( 6 ) Ax i a l l y s wag e d  fttings  c o m p l yi n g  wi th  5 . 1 . 1 0 . 7

1 5 . 3 . 3 . 7 . 2 . 5  J o i n ts .    J o i n ts  fo r  p i p i n g  u n d e r  1 5 . 3 . 3 . 7 . 2  s h a l l
c o m p l y wi th  th e  fo l l o wi n g :

( 1 ) J o i n ts  s h al l  b e  b r a z e d ,  s o l d e r e d ,  th r e ad e d ,  fared,  o r  th e
c o m p r e s s i o n  typ e .

( 2 ) Wh e r e  j o i n ts  ar e  b r az e d ,  th e y s h a l l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f 1 5 . 4 . 6 .

( 3 ) S o l d e r e d  j o i n ts  s h a l l  b e  m a d e  i n  a c c o r d an c e  wi th  AS T M
B 8 2 8 ,  Standard Practice for Making Capillary Joints by Solder‐
ing of Copper and Copper Alloy Tube and Fittings,  u s i n g  a

“ l e ad -fr e e ”  s o l d e r  fller  m e tal  c o n tai n i n g  n o t m o r e  th a n
0 . 2  p e r c e n t l e a d  b y vo l u m e  th at c o m p l i e s  wi th  AS T M  B 3 2 ,
Standard Specifcation for Solder Metal.

1 5 . 3 . 3 . 7 . 3  P i p i n g fo r D e n tal  Vac u u m  S ys te m s  an d  S c ave n gi n g
S ys te m s .

1 5 . 3 . 3 . 7 . 3 . 1  G e n e ral .    P i p i n g fo r  d e n ta l  vac u u m  s ys te m s  an d
s c a ve n g i n g  s ys te m s  s h a l l  b e  c o p p e r,  P VC  p l a s ti c ,  o r  C P VC  p l a s ‐

ti c .

1 5 . 3 . 3 . 7 . 3 . 2  C o p p e r P i p i n g.    C o p p e r  p i p i n g  u n d e r  1 5 . 3 . 3 . 7 . 3
s h a l l  b e  i n  ac c o r d an c e  wi th  1 5 . 3 . 3 . 7 . 3 . 2 ( A)  th r o u gh

1 5 . 3 . 3 . 7 . 3 . 2 ( C ) .

( A)  C o p p e r Tu b e .    C o p p e r  tu b i n g  s h a l l  b e  h ar d  te m p e r  o r
an n e al e d  ( s o ft te m p e r )  an d  c o m p l y wi th  th e  fo l l o wi n g:

( 1 ) AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  Typ e  L  o r  K

( 2 ) AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube
for Medical Gas Systems,  Typ e  L  o r  K

( 3 ) AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube
for Air Conditioning and Refrigeration Field Service,  AC R tu b e
( O . D .  s i z e )

( B )  C o p p e r Fi tti n gs .    C o p p e r  fttings  s h al l  c o m p l y wi th  th e
fo l l o wi n g :

( 1 ) B r az e d  o r  s o l d e r e d  fttings  c o n fo r m i n g  to  AS M E  B 1 6 . 2 2 ,
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings

( 2 ) B r az e d  fttings  c o n fo rm i n g  to  AN S I / AS M E  B 1 6 . 5 0 ,
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings

( 3 ) B r az e d  fttings  c o n fo r m i n g to  AS M E  B 1 6 . 2 2  wi th  s o c ke t
d e p th s  e q u al  to  o r  g re ate r  th a n  b r a z e - j o i n t p r e s s u r e
fttings  c o n fo r m i n g to  AN S I / AS M E  B 1 6 . 5 0

( 4 ) F l a r e d  fttings  c o n fo r m i n g to  AS M E  B 1 6 . 2 6 ,  Cast Copper
Alloy Fittings for Flared Copper Tubes

( 5 ) C o m p r e s s i o n  fttings  ( 3 ∕4  i n .  m ax i m u m  s i z e )

( C )  J o i n ts  fo r C o p p e r P i p i n g.    J o i n ts  i n  c o p p e r  tu b i n g  s h a l l
c o m p l y wi th  th e  fo l l o wi n g :

( 1 ) J o i n ts  s h al l  b e  b r a z e d ,  s o l d e r e d ,  th r e ad e d ,  fared,  o r  th e
c o m p r e s s i o n  typ e .

( 2 ) Wh e r e  j o i n ts  ar e  b r az e d ,  th e y s h a l l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f 1 5 . 4 . 6 .

( 3 ) S o l d e r e d  j o i n ts  s h a l l  b e  m a d e  i n  a c c o r d an c e  wi th  AS T M
B 8 2 8 ,  Standard Practice for Making Capillary Joints by Solder‐
ing of Copper and Copper Alloy Tube and Fittings,  u s i n g  a

“ l e ad -fr e e ”  s o l d e r  fller  m e tal  c o n tai n i n g  n o t m o r e  th an
0 . 2  p e r c e n t l e a d  b y vo l u m e  th at c o m p l i e s  wi th  AS T M  B 3 2 ,
Standard Specifcation for Solder Metal.

1 5 . 3 . 3 . 7 . 3 . 3  P VC  P l as ti c  P i p i n g.    P VC  p l a s ti c  p i p i n g  u n d e r
1 5 . 3 . 3 . 7 . 3  s h al l  c o m p l y wi th  th e  fo l l o wi n g:

( 1 ) P VC  p l as ti c  p i p e  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d u l e  8 0 ,
c o n fo r m i n g to  AS T M  D 1 7 8 5 ,  Standard Specifcation for
Poly(Vinyl Chloride) (PVC) Plastic Pipe,  Schedules 40,  80,  and

1 20.
( 2 ) P VC  p l as ti c  fttings  s h a l l  b e  S c h e d u l e  4 0  o r  S c h e d u l e  8 0

to  m a tc h  th e  p i p e ,  c o n fo r m i n g  to  AS T M  D 2 4 6 6 ,  Standard
Specifcation for Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings,  Schedule 40,  o r  AS T M  D 2 4 6 7 ,  Standard Specifcation

for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,  Schedule
80.

( 3 ) J o i n ts  i n  P VC  p l a s ti c  p i p i n g  s h a l l  b e  s o l ve n t- c e m e n te d  i n
ac c o r d an c e  wi th  AS T M  D 2 6 7 2 ,  Standard Specifcation for

Joints for IPS PVC Pipe Using Solvent Cement.

1 5 . 3 . 3 . 7 . 3 . 4  C P VC  P l as ti c  P i p i n g.    C P VC  p l as ti c  p i p i n g u n d e r
1 5 . 3 . 3 . 7 . 3  s h al l  c o m p l y wi th  th e  fo l l o wi n g :

( 1 ) C P VC  I P S  p l as ti c  p i p e  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d u l e
8 0 ,  c o n fo r m i n g  to  AS T M  F 4 4 1 / F 4 4 1 M ,  Standard Specifca‐
tion for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe,
Schedules 40 and 80.

( 2 ) C P VC  I P S  p l a s ti c  fttings  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d ‐
u l e  8 0  to  m atc h  th e  p i p e ,  c o n fo r m i n g  to  AS T M  F 4 3 8 ,
Standard Specifcation for Socket-Type Chlorinated Poly (Vinyl

Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 40,  o r  AS T M
F 4 3 9 ,  Standard Specifcation for Chlorinated Poly(Vinyl Chlor‐
ide) (CPVC) Plastic Pipe Fittings,  Schedule 80.

( 3 ) C P VC  C T S  p l a s ti c  p i p e  a n d  fttings  1 ∕2  i n .  th r o u g h  2  i n .
n o m i n al  s i z e  s h a l l  b e  S D R 1 1 ,  c o n fo r m i n g to  AS T M
D 2 8 4 6 / D 2 8 4 6 M ,  Standard Specifcation for Chlorinated

Poly(Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water Distri‐
bution Systems.

( 4 ) S o l ve n t c e m e n t fo r  j o i n ts  i n  C P VC  p l a s ti c  p i p i n g  s h a l l
c o m p l y wi th  AS T M  F 4 9 3 ,  Standard Specifcation for Solvent

Cements for Chlorinated Poly(Vinyl Chloride)(CPVC) Plastic
Pipe and Fittings.

N 1 5 . 3 . 3 . 7 . 3 . 5  P i p i n g Wi th i n  Fl o o r S l ab s  P ro h i b i te d .    D e n ta l  ga s
a n d  vac u u m  p i p i n g  s h al l  n o t b e  i n s tal l e d  wi th i n  foor  s l ab s .

N 1 5 . 3 . 3 . 8  D e n tal  Ai r  an d  Vac uu m  S ys te m s  Te s ti n g.

N 1 5 . 3 . 3 . 8 . 1  G e n e ral .

N 1 5 . 3 . 3 . 8 . 1 . 1    I n s p e c ti o n  a n d  te s ti n g  s h al l  b e  p e r fo r m e d  o n  a l l
n e w p i p e d  d e n ta l  g as  a n d  va c u u m  s ys te m s ,  a d d i ti o n s ,  r e n o va‐
ti o n s ,  te m p o r ar y i n s ta l l ati o n s ,  o r  r e p ai r e d  s ys te m s  to  e n s u r e ,  b y

a d o c u m e n te d  p r o c e d u r e ,  th at th e  fo l l o wi n g  h ave  b e e n
c o m p l e te d :

( 1 ) Al l  ap p l i c ab l e  r e q u i r e m e n ts  o f th i s  c o d e  h a ve  b e e n
fo l l o we d .

( 2 ) S ys te m  i n te gr i ty h as  b e e n  a c h i e ve d  o r  m a i n tai n e d .
( 3 ) P i p i n g  s ys te m s  ar e  r e ad y fo r  te s ti n g a n d  verifcation.
( 4 ) P i p i n g  s ys te m s  a r e  p e r fo r m i n g  i n  ac c o r d an c e  wi th  th e i r

d e s i g n  r e q u i r e m e n ts .

N 1 5 . 3 . 3 . 8 . 1 . 2    T h e  i n s p e c ti o n  an d  te s ti n g r e p o r ts  s h al l  b e
s u b m i tte d  d i r e c tl y to  th e  p a r ty th at c o n tr ac te d  fo r  th e  te s ti n g ,
wh o  th e n  s u b m i ts  th e  r e p o r ts  th r o u gh  c h an n e l s  to  th e  r e s p o n s i ‐
b l e  fac i l i ty a u th o r i ty an d  an y o th e r s  th at ar e  re q u i r e d .
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N 1 5 . 3 . 3 . 8 . 1 . 3    Re p o r ts  s h al l  c o n ta i n  d e tai l e d  l i s ti n g s  o f al l  fnd‐
ings  a n d  r e s u l ts .

N 1 5 . 3 . 3 . 8 . 1 . 4    T h e  r e s p o n s i b l e  fa c i l i ty au th o r i ty s h al l  r e vi e w th e
i n s p e c ti o n  a n d  te s ti n g  r e c o r d s  p r i o r  to  th e  u s e  o f an y s ys te m s  to

e n s u r e  th a t a l l  fndings  an d  r e s u l ts  o f th e  i n s p e c ti o n  a n d  te s t‐
i n g  h a ve  b e e n  s u c c e s s fu l l y c o m p l e te d  b e fo r e  u s e .

N 1 5 . 3 . 3 . 8 . 1 . 5    Al l  d o c u m e n tati o n  p e r tai n i n g  to  i n s p e c ti o n s  an d
te s ti n g  s h a l l  b e  m ai n tai n e d  o n -s i te  wi th i n  th e  fac i l i ty.

N 1 5 . 3 . 3 . 8 . 2  C ate go r y 1  D e n tal  Ai r an d  Vac u um  S ys te m s .

N 1 5 . 3 . 3 . 8 . 2 . 1    Al l  C a te g o r y 1  d e n tal  a i r  an d  vac u u m  p i p i n g
s ys te m s  i n d i c ate d  i n  1 5 . 3 . 3  s h al l  b e  i n i ti a l l y te s te d  i n  a c c o r d ‐
an c e  wi th  1 5 . 3 . 3 . 8 . 3 .

N 1 5 . 3 . 3 . 8 . 2 . 2    D e n tal  ai r,  va c u u m ,  an d  s c ave n gi n g s ys te m s  s h a l l
b e  fnal  te s te d  i n  a c c o r d a n c e  wi th  1 5 . 3 . 3 . 8 . 3 . 5  a n d  1 5 . 3 . 3 . 8 . 3 . 6 .

N 1 5 . 3 . 3 . 8 . 3  I n i ti al  Te s ti n g o f P i p i n g S ys te m s .

N 1 5 . 3 . 3 . 8 . 3 . 1  G e n e ral .

N ( A)    Wh e r e  p l a s ti c  vac u u m  a n d  p l as ti c  s c ave n g i n g  p i p i n g
s ys te m s  a r e  i n s ta l l e d ,  th e y s h al l  b e  vi s u al l y i n s p e c te d  fo r  c r o s s -

c o n n e c ti o n s  to  o x yg e n  an d  n i tr o u s  o x i d e  s ys te m s  b e fo r e  ap p l y‐
i n g  p o s i ti ve  te s t p r e s s u r e s  to  th e  c o p p e r  p i p i n g  s ys te m s .

N ( B )    D u r i n g  th e  p r o c e s s  o f i n i ti al  te s ti n g ,  th e  identifcation  a n d
l ab e l i n g o f th e  d e n tal  g as  an d  va c u u m  p i p i n g  s h al l  b e  c h e c ke d .

N 1 5 . 3 . 3 . 8 . 3 . 2  I n i ti al  C ro s s - C o n n e c ti o n  Te s t fo r P l as ti c  Vac uu m
an d  P l as ti c  S c ave n gi n g P i p i n g S ys te m s .

N ( A)    P l a s ti c  p i p i n g s h al l  b e  te s te d  b e fo r e  c o p p e r  p i p i n g .

N ( B )    Te s ts  s h a l l  b e  c o n d u c te d  to  d e te r m i n e  th a t n o  c r o s s -
c o n n e c ti o n s  e x i s t b e twe e n  a n y p l a s ti c  va c u u m  p i p i n g  s ys te m s  o r

p l a s ti c  s c a ve n g i n g  p i p i n g s ys te m s  a n d  a n y c o p p e r  p i p i n g
s ys te m s .

N ( C )    T h e  vac u u m  o r  s c ave n gi n g s o u r c e  s h u to ff val ve s  fo r  th e
vac u u m  o r  s c a ve n g i n g  p i p i n g s ys te m s  s h a l l  r e m a i n  c l o s e d
d u r i n g th e  te s ts ,  u n l e s s  th e y ar e  b e i n g  u s e d  fo r  th e  c r o s s -

c o n n e c ti o n  te s t vac u u m  s o u r c e .

N ( D )    T h e  c r o s s -c o n n e c ti o n  te s t vac u u m  s h al l  b e  a m i n i m u m  o f
3 0 0  m m  ( 1 2  i n . )  H gV.

N ( E )    T h e  s o u r c e  o f te s t vac u u m  s h al l  b e  c o n n e c te d  o n l y to  th e
va c u u m  o r  s c ave n g i n g  p i p i n g  s ys te m  b e i n g  te s te d .

N ( F)    Al l  i n d i vi d u a l  ga s  s ys te m  o u tl e ts  a n d  va c u u m  o r  s c ave n gi n g
s ys te m  i n l e ts  s h al l  b e  c h e c ke d  to  d e te r m i n e  th a t th e  te s t

vac u u m  i s  o n l y p r e s e n t i n  th e  vac u u m  o r  s c ave n gi n g p i p i n g
s ys te m  b e i n g  te s te d .

N ( G )    T h e  c r o s s -c o n n e c ti o n  te s ts  s h a l l  b e  r e p e ate d  fo r  e a c h
i n s ta l l e d  va c u u m  an d  s c ave n g i n g  s ys te m  wi th  p l as ti c  p i p i n g .

N ( H )    An y c r o s s - c o n n e c ti o n s  s h a l l  b e  r e m o ve d  a n d  th e  a s s o c i ‐
a te d  p i p i n g  r e p ai r e d  an d  l e ak te s te d .

N ( I )    T h e  p r o p e r  l a b e l i n g  an d  identifcation  o f s ys te m  o u tl e ts /
i n l e ts  s h a l l  b e  confrmed  d u r i n g th e  i n i ti a l  te s ts .

N 1 5 . 3 . 3 . 8 . 3 . 3  I n i ti al  P re s s u re  Te s t.

N ( A)    E ac h  s e c ti o n  o f th e  p i p i n g i n  d e n tal  a i r  s ys te m s  an d
c o p p e r  va c u u m  s ys te m s  s h a l l  b e  p r e s s u r e  te s te d .  P l a s ti c  vac u u m

an d  p l as ti c  s c a ve n g i n g  p i p i n g  s h al l  n o t b e  p r e s s u r e  te s te d .

N ( B )    I n i ti a l  p r e s s u r e  te s ts  s h al l  b e  c o n d u c te d  a s  fo l l o ws :

( 1 ) Afte r i n s tal l ati o n  o f s tati o n  o u tl e t/ i n l e t r o u gh - i n  a s s e m ‐
b l i e s

( 2 ) P r i o r  to  th e  i n s tal l ati o n  o f c o m p o n e n ts  o f th e  d i s tr i b u ti o n
p i p i n g  s ys te m  th a t wo u l d  b e  d am ag e d  b y th e  te s t p r e s s u r e

( e . g . ,  p r e s s u r e / vac u u m  al a r m  d e vi c e s ,  p r e s s u r e / vac u u m
i n d i c a to r s ,  l i n e  p r e s s u r e  r e l i e f va l ve s )

N ( C )    T h e  s o u r c e  s h u to ff va l ve  s h a l l  r e m a i n  c l o s e d  d u r i n g  th e
p r e s s u r e  te s ts .

N ( D )    T h e  te s t p r e s s u r e  fo r  d e n ta l  ai r  p i p i n g  an d  c o p p e r
va c u u m  p i p i n g s h a l l  b e  1 . 5  ti m e s  th e  s ys te m  o p e r ati n g  p r e s s u r e

b u t n o t l e s s  th an  a g au g e  p r e s s u r e  o f 1 0 3 5   kP a  ( 1 5 0   p s i ) .

N ( E )    T h e  te s t p r e s s u r e  s h al l  b e  m ai n ta i n e d  u n ti l  e a c h  j o i n t h a s
b e e n  e x a m i n e d  fo r  l e akag e  b y m e a n s  o f a l e ak d e te c tan t th at i s

s a fe  fo r  u s e  wi th  o x yg e n  an d  d o e s  n o t c o n tai n  a m m o n i a .

N ( F)    An y l e aks  s h al l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i tte d )  o r
r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  an d  r e te s te d .

N 1 5 . 3 . 3 . 8 . 3 . 4  I n i ti al  P i p i n g P u rge  Te s t.

N ( A)    T h e  o u tl e ts  i n  e ac h  d e n ta l  a i r  p i p i n g s ys te m  s h a l l  b e
p u r g e d  to  r e m o ve  an y p ar ti c u l ate  m atte r  fr o m  th e  d i s tr i b u ti o n
p i p i n g .

N ( B )    U s i n g ap p r o p r i a te  a d a p te r s ,  e a c h  o u tl e t s h a l l  b e  p u r ge d
wi th  an  i n te r m i tte n t h i gh -vo l u m e  fow o f te s t ga s  u n ti l  th e

p u r g e  p r o d u c e s  n o  d i s c o l o r ati o n  i n  a  c l e an  wh i te  c l o th .

N ( C )    T h e  p u r gi n g s h al l  b e  s ta r te d  at th e  c l o s e s t o u tl e t to  th e
p i p i n g  s h u to ff va l ve  an d  c o n ti n u e  to  th e  fu r th e s t o u tl e t fr o m

th e  s h u to ff va l ve .

N 1 5 . 3 . 3 . 8 . 3 . 5  S tan d i n g P re s s u re  Te s t fo r D e n tal  Ai r an d  C o p p e r
Vac u u m  P i p i n g.

N ( A)    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e  te s ts  i n
1 5 . 4 . 8 . 1 ,  th e  d e n tal  ai r  s ys te m s  an d  c o p p e r  vac u u m  s ys te m s

s h a l l  b e  s u b j e c t to  a s tan d i n g p r e s s u r e  te s t.

N ( B )    Te s ts  s h al l  b e  c o n d u c te d  afte r  th e  fnal  i n s ta l l a ti o n  o f
s tati o n  o u tl e t va l ve  b o d i e s ,  fa c e p l a te s ,  an d  o th e r  d i s tr i b u ti o n

s ys te m  c o m p o n e n ts  ( e . g . ,  p r e s s u r e  a l ar m  d e vi c e s ,  p r e s s u r e  i n d i ‐
c a to r s ,  l i n e  p r e s s u r e  r e l i e f va l ve s ,  m an u fa c tu r e d  as s e m b l i e s ,

h o s e s ) .

N ( C )    T h e  s o u r c e  va l ve  s h a l l  b e  c l o s e d  d u r i n g  th i s  te s t.

N ( D )    T h e  p i p i n g  s ys te m s  s h al l  b e  s u b j e c te d  to  2 4 -h o u r  s tan d i n g
p r e s s u r e  te s ts  u s i n g o i l -fr e e ,  d r y n i tr o g e n  N F.

N ( E )    Te s t p r e s s u r e s  s h al l  b e  2 0   p e r c e n t ab o ve  th e  n o r m a l  s ys te m
o p e r ati n g  l i n e  p r e s s u r e .

N ( F)    At th e  c o n c l u s i o n  o f th e  te s ts ,  th e r e  s h a l l  b e  n o  c h an g e  i n
th e  te s t p r e s s u r e  e x c e p t th at a ttr i b u te d  to  specifc  c h a n ge s  i n

am b i e n t te m p e r a tu r e .

N ( G )    An y l e aks  s h a l l  b e  l o c ate d ,  r e p a i r e d  ( i f p e r m i tte d )  o r
r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  an d  r e te s te d .  T h e  p i p i n g
s h a l l  b e  r e p u r ge d  i f n e c e s s ar y.

N 1 5 . 3 . 3 . 8 . 3 . 6  S tan d i n g Vac u u m  Te s t fo r P l as ti c  Vac u u m  P i p i n g.

N ( A)    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e  te s ts  i n
1 5 . 4 . 8 . 1 ,  va c u u m  d i s tr i b u ti o n  p i p i n g ,  i n c l u d i n g  s c a ve n g i n g ,

s h a l l  b e  s u b j e c te d  to  a  s tan d i n g  va c u u m  te s t.



D E N TAL  GAS  AN D  VAC U U M  S YS T E M S 9 9 - 1 4 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

N ( B )    Te s ts  s h al l  b e  c o n d u c te d  afte r  i n s tal l a ti o n  a n d  c o n n e c ti o n
o f al l  c o m p o n e n ts  o f th e  vac u u m  s ys te m .

N ( C )    T h e  p i p i n g  s ys te m s  s h al l  b e  s u b j e c te d  to  a  2 4 - h o u r  s tan d ‐
i n g  vac u u m  te s t.

N ( D )    Te s t p r e s s u r e  s h a l l  b e  b e twe e n  3 0 0  m m  ( 1 2  i n . )  H g V an d
fu l l  vac u u m .

N ( E )    D u r i n g  th e  te s t,  th e  s o u r c e  o f te s t va c u u m  s h al l  b e  d i s c o n ‐
n e c te d  fr o m  th e  p i p i n g  s ys te m .

N ( F)    At th e  c o n c l u s i o n  o f th e  te s t,  th e r e  s h al l  b e  n o  c h an g e  i n
th e  vac u u m  p r e s s u r e  o th e r  th a n  th at attr i b u te d  to  c h an g e s  o f

a m b i e n t te m p e r atu r e .

N ( G )    An y l e aks  s h a l l  b e  l o c ate d ,  r e p a i r e d  ( i f p e r m i tte d )  o r
r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s tal l e r,  an d  r e te s te d .

N 1 5 . 3 . 3 . 8 . 4  O p e rati o n  an d  M an age m e n t.

N 1 5 . 3 . 3 . 8 . 4 . 1  S ys te m  S h utd o wn s .

N ( A)    Gas  an d  vac u u m  p i p i n g  s ys te m s  s h a l l  b e  s h u t d o wn  at th e
e n d  o f e ac h  wo r kd ay.

N ( B )    E m e r ge n c y s h u to ff val ve s  o r  r e m o te  a c tu a to r s  s h al l  n o t b e
u s e d  fo r  d a i l y s h u td o wn  o f th e  s ys te m s .

N ( C )    C yl i n d e r  g as  val ve s  s h a l l  b e  u s e d  fo r  d ai l y s h u td o wn s .

N 1 5 . 3 . 3 . 8 . 4 . 2  P ro h i b i te d  I n te rc o n n e c ti o n s .    Two  o r  m o r e  p i p i n g
s ys te m s  fo r  d i ffe r e n t g as e s  o r  d i ffe r e n t va c u u m s  s h al l  n o t b e
i n te r c o n n e c te d  fo r  te s ti n g  o r  a n y o th e r  r e a s o n .

N 1 5 . 3 . 3 . 8 . 4 . 3  M an u fac tu re r’ s  I n s tr uc ti o n s .

N ( A)    P i p i n g  s ys te m  c o m p o n e n ts  s h al l  b e  i n s tal l e d ,  ad j u s te d ,
o p e r ate d ,  an d  m a i n tai n e d  i n  ac c o r d a n c e  wi th  th e  m an u fa c tu r ‐

e r ’ s  i n s tr u c ti o n s .

N ( B )    C o p i e s  o f th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s  s h al l  b e  p r o vi ‐
d e d  to  a n d  m ai n tai n e d  at th e  fac i l i ty.

N 1 5 . 3 . 3 . 8 . 4 . 4  M ai n te n an c e .

N ( A)    Gas  an d  vac u u m  s ys te m  e q u i p m e n t s h a l l  b e  m ai n tai n e d  b y
a  qualifed  p e r s o n .

N ( B )    E ve r y fac i l i ty s h a l l  e s tab l i s h  a  p r o c e d u r e  fo r  m an u al l y tu r n ‐
i n g o ff th e  g as  s u p p l y at th e  c yl i n d e r  val ve s  o f C ate go r y 2  d e n tal

ga s  a n d  va c u u m  s ys te m s  a t th e  e n d  o f e ac h  d a y.

N 1 5 . 3 . 3 . 8 . 5  P e ri o d i c  Te s ti n g.    S ta ti o n  o u tl e ts  fo r  o x yg e n  an d
n i tr o u s  o x i d e  s h al l  b e  te s te d  fo r  fow an d  p r e s s u r e  o n  a n
ap p r o ve d  s c h e d u l e .

1 5 . 4  C ate go r y 2  D e n tal  G as  an d  Vac u u m  S ys te m s .

1 5 . 4 . 1  G e n e ral .

1 5 . 4 . 1 . 1    C a te g o r y 2  d e n ta l  g as  an d  va c u u m  s ys te m  s h al l  b e
l i m i te d  to  fa c i l i ti e s  th a t,  at m o s t,  p r o vi d e  m o d e r ate  an d  m i n i ‐

m a l  s e d ati o n .

1 5 . 4 . 1 . 2    T h e  m e d i c al  ga s e s  s h al l  b e  l i m i te d  to  o x yg e n  an d
n i tr o u s  o x i d e .

1 5 . 4 . 1 . 3    D e n tal  ai r  s h al l  b e  p r o vi d e d  fr o m  a d e n ta l  ai r  s o u r c e
s ys te m .

1 5 . 4 . 1 . 4    T h e  va c u u m  s ys te m s  s h a l l  b e  d e n ta l  vac u u m  an d
n i tr o u s  o x i d e  s c ave n gi n g.

1 5 . 4 . 1 . 5    Al l  c o n n e c ti o n s  wi th i n  C a te g o r y 2  m e d i c al  ga s
( o x yge n  an d  n i tr o u s  o x i d e )  s h a l l  b e  gas-specifc  to  p r e ve n t

c r o s s -c o n n e c ti o n s  wi th  o th e r  p i p i n g  s ys te m s ,  i n c l u d i n g vac u u m ,
wate r,  a n d  d e n tal  a i r.

1 5 . 4 . 1 . 6    S tati o n  o u tl e ts  an d  p i p e d  o u tl e ts  fo r  C ate go r y 2  m e d i ‐
c a l  g as  a n d  d e n ta l  ai r  h avi n g  n o n s tan d ar d  o p e r ati n g  p r e s s u r e s

s h a l l  c o m p l y wi th  th e  fo l l o wi n g a d d i ti o n al  r e q u i r e m e n ts :

( 1 ) T h e y s h al l  b e  g as  specifc.
( 2 ) T h e y s h al l  b e  p r e s s u r e  specifc  wh e r e  a s i n g l e  g as  i s  p i p e d

at m o r e  th a n  o n e  o p e r a ti n g p r e s s u r e .
( 3 ) T h e y s h al l  b e  a D . I . S . S  c o n n e c ti o n  i f o p e r ate d  a t a ga u g e

p r e s s u r e  i n  e x c e s s  o f 5 5 0   kP a ( 8 0   p s i ) .
( 4 ) T h e y s h al l  b e  d e s i gn e d  to  p r e ve n t th e  r e m o val  o f th e

ad a p te r  u n ti l  th e  p r e s s u r e  h as  b e e n  r e l i e ve d ,  i f o p e r a te d
at a g au ge  p r e s s u r e  b e twe e n  1 3 8 0  kP a a n d  2 0 7 0  kP a

( 2 0 0   p s i  an d  3 0 0   p s i ) .

1 5 . 4 . 1 . 7    Re q u i r e m e n ts  fo r  C ate go r y 2  d e n ta l  g as  an d  vac u u m
s ys te m s  r e l a ti n g to  th e  o p e r ati o n ,  m an ag e m e n t,  a n d  m ai n te ‐

n an c e  o f o x yge n  an d  n i tr o u s  o x i d e  p i p i n g  s ys te m s  s h al l  a p p l y
b o th  n e w an d  e x i s ti n g  fac i l i ti e s  as  specifed  i n  1 5 . 1 . 8 .

1 5 . 4 . 2  M e d i c al  G as  S ys te m s  ( O x yge n  an d  N i tro u s  O x i d e ) .

1 5 . 4 . 2 . 1  I n s tal l e r Qualifcations  ( O x yge n  an d  N i tro u s  O x i d e ) .

1 5 . 4 . 2 . 1 . 1    I n s tal l e r s  o f m e d i c a l  g as  s ys te m s  s h al l  b e  certifed  i n
ac c o r d an c e  wi th  AS S E / I AP M O / AN S I  6 0 1 0 ,  Professional Qualif‐
cations Standard for Medical Gas Systems Installers,  r e ga r d l e s s  o f

th e  c ap ac i ty o f th e  s o u r c e  e q u i p m e n t.

1 5 . 4 . 2 . 1 . 2    I n s tal l e r s  o f m e d i c a l  g as  s ys te m s  s h al l  n o t u s e  th e i r
certifcation  to  o ve r s e e  i n s ta l l a ti o n  b y noncertifed  p e r s o n n e l .

1 5 . 4 . 2 . 1 . 3    B r az i n g  o f m e d i c a l  g as  p i p i n g s ys te m s  s h a l l  b e
p e r fo r m e d  b y i n d i vi d u a l s  wh o  ar e  qualifed  i n  ac c o r d a n c e  wi th
1 5 . 4 . 6 . 1 .

1 5 . 4 . 2 . 1 . 4    P r i o r  to  an y i n s ta l l a ti o n  wo r k i n vo l vi n g b r az i n g ,  th e
i n s ta l l e r  o f th e  m e d i c a l  g as  p i p i n g s ys te m s  s h al l  p r o vi d e  d o c u ‐

m e n tati o n  r e q u i r e d  b y 1 5 . 4 . 6 . 1  fo r  th e  qualifcations  o f th e
b r a z i n g p r o c e d u r e s  an d  i n d i vi d u a l  b r az e r s .

1 5 . 4 . 2 . 2  C e n tral  S u p p l y S ys te m  Identifcation  an d  L ab e l i n g
( O x yge n  an d  N i tro u s  O x i d e ) .

Δ 1 5 . 4 . 2 . 2 . 1    C yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks  s h a l l  b e  d e s i gn e d ,
fa b r i c ate d ,  te s te d ,  an d  m ar ke d  ( i . e . ,  s tam p e d )  i n  a c c o r d a n c e

wi th  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  r e g u l ati o n s ,  Tr an s ‐
p o r t C a n ad a ’ s  ( T C )  Transportation of Dangerous Goods Regula‐
tions,  o r  th e  AS M E  Boiler and Pressure Vessel Code.  [ 5 5 : 7 . 1 . 5 . 1 ]

1 5 . 4 . 2 . 2 . 2    C yl i n d e r  c o n te n ts  s h a l l  b e  identifed  b y a ttac h e d
l ab e l s  o r  s te n c i l s  n a m i n g th e  c o n te n ts  i n  ac c o r d an c e  wi th  th e

m a n d ato r y r e q u i r e m e n ts  o f C GA C - 7 ,  Guide to Classifcation and
Labeling of Compressed Gases.

1 5 . 4 . 2 . 2 . 3    L i q u i d  c o n tai n e r s  s h a l l  h ave  ad d i ti o n a l  p r o d u c t
identifcation  vi s i b l e  fr o m  al l  d i r e c ti o n s  wi th  a  m i n i m u m  o f
5 1  m m  ( 2  i n . )  h i g h  l e tte r s ,  s u c h  as  a 3 6 0 -d e gr e e  wr ap ar o u n d

tap e  fo r  m e d i c a l  l i q u i d  c o n tai n e r s .

1 5 . 4 . 2 . 2 . 4    C r yo g e n i c  l i q u i d  c o n tai n e r s  s h a l l  b e  p r o vi d e d  wi th
gas-specifc  o u tl e t c o n n e c ti o n s  i n  ac c o r d a n c e  wi th  th e  m an d a‐

to r y r e q u i r e m e n ts  o f C GA V-5 ,  Standard for Diameter Index Safety
System (Noninterchangeable Low Pressure Connections for Medical Gas

Applications),  o r  C GA V- 1 ,  Standard for Compressed Gas Cylinder
Valve Outlet and Inlet Connections.
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 5 . 4 . 2 . 2 . 5    C yl i n d e r  an d  c r yo g e n i c  l i q u i d  c o n tai n e r  o u tl e t
c o n n e c ti o n s  s h a l l  b e  affxed  i n  s u c h  a  m a n n e r  a s  to  b e  i n te g r al
to  th e  va l ve ( s ) ,  u n r e m o va b l e  wi th  o r d i n ar y to o l s ,  o r  s o
d e s i g n e d  as  to  r e n d e r  th e  a ttac h m e n t p o i n t u n u s a b l e  wh e n
r e m o ve d .

1 5 . 4 . 2 . 2 . 6    T h e  c o n te n ts  o f c yl i n d e r s  a n d  c r yo g e n i c  l i q u i d
c o n tai n e r s  s h al l  b e  verifed  p r i o r  to  u s e .

1 5 . 4 . 2 . 2 . 7    L a b e l s  s h al l  n o t b e  d e fa c e d ,  al te r e d ,  o r  r e m o ve d ,
an d  c o n n e c ti n g fttings  s h al l  n o t b e  modifed.

1 5 . 4 . 2 . 2 . 8    L o c ati o n s  c o n tai n i n g p o s i ti ve -p r e s s u r e  g as e s  o th e r
th a n  o x yg e n  an d  m e d i c al  ai r  s h a l l  h a ve  th e i r  d o o r ( s )  l a b e l e d  a s
fo l l o ws :

P o s i ti ve - P re s s u re  G as e s
N O  S m o ki n g o r O p e n  Fl am e

Ro o m  M ay H ave  Insuffcient O x yge n
O p e n  D o o r an d  Al l o w Ro o m  to  Ve n ti l ate  B e fo re  E n te ri n g

1 5 . 4 . 2 . 2 . 9    L o c ati o n s  c o n tai n i n g  c e n tr al  s u p p l y s ys te m s  o r
c yl i n d e r s  c o n tai n i n g  o n l y o x yge n  o r  m e d i c a l  ai r  s h a l l  h ave  th e i r
d o o r ( s )  l ab e l e d  as  fo l l o ws :

M e d i c al  G as e s
N O  S m o ki n g o r O p e n  Fl am e

1 5 . 4 . 2 . 3  C e n tral  S u p p l y S ys te m  O p e rati o n s  ( O x yge n  an d
N i tro u s  O x i d e ) .

1 5 . 4 . 2 . 3 . 1    T h e  u s e  o f ad ap te r s  o r  c o n ve r s i o n  fttings  to  a d ap t
o n e  gas-specifc  ftting  to  a n o th e r  s h al l  b e  p r o h i b i te d .

1 5 . 4 . 2 . 3 . 2    C yl i n d e r s  an d  c o n ta i n e r s  s h al l  b e  h a n d l e d  i n  s tr i c t
ac c o r d an c e  wi th  1 1 . 6 . 2 .

1 5 . 4 . 2 . 3 . 3    O n l y ga s  c yl i n d e r s ,  r e u s ab l e  s h i p p i n g c o n tai n e r s ,
an d  th e i r  ac c e s s o r i e s  s h a l l  b e  p e r m i tte d  to  b e  s to r e d  i n  r o o m s
c o n tai n i n g  c e n tr al  s u p p l y s ys te m s  o r  g as  c yl i n d e r s .

1 5 . 4 . 2 . 3 . 4    N o  fammable  m ate r i a l s ,  c yl i n d e r s  c o n tai n i n g fam‐
mable  g as e s ,  o r  c o n tai n e r s  c o n tai n i n g fammable  l i q u i d s  s h a l l
b e  s to r e d  i n  r o o m s  wi th  ga s  c yl i n d e r s .

1 5 . 4 . 2 . 3 . 5    I f c yl i n d e r s  ar e  wr a p p e d  wh e n  r e c e i ve d ,  th e  wr ap ‐
p e r s  s h a l l  b e  r e m o ve d  p r i o r  to  s to r ag e .

1 5 . 4 . 2 . 3 . 6    C yl i n d e r s  wi th o u t c o r r e c t m a r ki n gs  o r  wh o s e  m a r k‐
i n gs  an d  gas-specifc  fttings  d o  n o t m a tc h  s h al l  n o t b e  u s e d .

1 5 . 4 . 2 . 3 . 7    C r yo g e n i c  l i q u i d  s to r a ge  u n i ts  i n te n d e d  to  s u p p l y
gas  to  th e  fa c i l i ty s h a l l  n o t b e  u s e d  to  transfll  o th e r  l i q u i d  s to r ‐
ag e  ve s s e l s .

1 5 . 4 . 2 . 3 . 8    C ar e  s h al l  b e  e x e r c i s e d  wh e n  h a n d l i n g  c yl i n d e r s
th a t h a ve  b e e n  e x p o s e d  to  fr e e z i n g  te m p e r atu r e s  o r  c o n tai n e r s
th a t c o n ta i n  c r yo ge n i c  l i q u i d s  to  p r e ve n t i n j u r y to  th e  s ki n .

1 5 . 4 . 2 . 3 . 9    C yl i n d e r s  c o n tai n i n g  c o m p r e s s e d  g as e s  an d
c o n tai n e r s  fo r  vo l ati l e  l i q u i d s  s h al l  b e  ke p t away fr o m  r ad i a to r s ,
s te am  p i p i n g ,  an d  l i ke  s o u r c e s  o f h e at.

1 5 . 4 . 2 . 3 . 1 0    Wh e r e  c yl i n d e r  va l ve  p r o te c ti o n  c ap s  ar e  s u p p l i e d ,
th e y s h a l l  b e  s e c u r e d  ti gh tl y i n  p l ac e  u n l e s s  th e  c yl i n d e r  i s
c o n n e c te d  fo r  u s e .

1 5 . 4 . 2 . 3 . 1 1    C o n tai n e r s  s h al l  n o t b e  s to r e d  i n  a ti gh tl y c l o s e d
s p ac e .

1 5 . 4 . 2 . 3 . 1 2    C yl i n d e r s  i n  u s e  an d  i n  s to r a ge  s h a l l  b e  p r e ve n te d
fr o m  r e ac h i n g  te m p e r a tu r e s  i n  e x c e s s  o f 5 2 ° C  ( 1 2 5 ° F ) .

Δ 1 5 . 4 . 2 . 3 . 1 3    C e n tr a l  s u p p l y s ys te m s  fo r  n i tr o u s  o x i d e  an d
c a r b o n  d i o x i d e  u s i n g  c yl i n d e r s  o r  p o r tab l e  c o n tai n e r s  s h al l  b e

p r e ve n te d  fr o m  r e ac h i n g  te m p e r a tu r e s  l o we r  th an  th e  r e c o m ‐
m e n d ati o n s  o f th e  c e n tr al  s u p p l y s ys te m ’ s  m an u fa c tu r e r  b u t
n e ve r  b e  l o we r  th a n  − 7 ° C  ( 2 0 ° F )  o r  g r e ate r  th a n  5 2 ° C  ( 1 2 5 ° F ) .

1 5 . 4 . 2 . 4  L o c ati o n s  o f M e d i c al  G as  S o u rc e  E q u i p m e n t ( O x yge n
an d  N i tro u s  O x i d e ) .

Δ 1 5 . 4 . 2 . 4 . 1    Gas  s to r a ge  l o c ati o n s  i n  fac i l i ti e s  wi th  C ate g o r y
2  m e d i c al  g as  s ys te m s  wi th  a to ta l  o f a l l  g as e s  i n  c yl i n d e r s  o r

c o n tai n e r s ,  e x c e p t n i tr o ge n ,  c o n n e c te d  an d  i n  s to r a ge  at o n e
ti m e  th a t d o e s  n o t e x c e e d  8 5  m 3  ( 3 0 0 0  ft3 )  a t s ta n d a r d  te m p e r ‐
a tu r e  a n d  p r e s s u r e  ( S T P ) ,  o r  1 4 2  m 3  ( 5 0 0 0   ft 3 )  S T P  i f o x yg e n  i s

s to r e d  i n  a D O T  specifcation  4  L  ( c r yo ge n i c  l i q u i d )  c o n tai n e r
s h a l l  c o m p l y wi th  1 5 . 4 . 2 . 4 . 3  th r o u g h  1 5 . 4 . 2 . 4 . 1 5 .

1 5 . 4 . 2 . 4 . 2 *    G as  s to r a ge  l o c a ti o n s  i n  fac i l i ti e s  wi th  C ate g o r y
2  m e d i c al  g as  s ys te m s  wi th  a to tal  o f al l  g as e s  i n  c yl i n d e r s  o r

c o n tai n e r s  e x c e e d i n g  q u an ti ti e s  l i s te d  i n  1 5 . 4 . 2 . 4 . 1  s h al l  c o m p l y
wi th  5 . 1 . 3 . 3 .

1 5 . 4 . 2 . 4 . 3    E n c l o s u r e s  s h al l  s e r ve  n o  p u r p o s e  o th e r  th a n  to
c o n tai n  th e  m e d i c al  ga s  s o u r c e  e q u i p m e n t ( o x yge n  a n d  n i tr o u s

o x i d e ) ,  e x c e p t th at n i tr o ge n  s o u r c e  e q u i p m e n t an d
c o m p r e s s e d  a i r  c yl i n d e r s  s h al l  b e  p e r m i tte d  i n  th e  e n c l o s u r e .

N 1 5 . 4 . 2 . 4 . 4    N atu r al  o r  m e c h a n i c al  ve n ti l ati o n  fo r  o x yg e n  an d
n i tr o u s  o x i d e  m a n i fo l d  l o c a ti o n s  s h al l  b e  i n  ac c o r d a n c e  wi th

9 . 3 . 6 . 5 .

1 5 . 4 . 2 . 4 . 5    S to r ag e  o f fu l l  o r  e m p ty g as  c yl i n d e r s ,  o r  b o th ,  s h a l l
b e  p e r m i tte d  i n  th e  s a m e  e n c l o s u r e .

1 5 . 4 . 2 . 4 . 6    Ai r  c o m p r e s s o r s ,  va c u u m  p u m p s ,  a n d  o th e r  e q u i p ‐
m e n t s h al l  n o t b e  l o c ate d  i n  e n c l o s u r e s  fo r  m e d i c al  g as  c yl i n ‐

d e r s  ( o x yge n  a n d  n i tr o u s  o x i d e  s o u r c e  e q u i p m e n t) .

1 5 . 4 . 2 . 4 . 7 *    I f e n c l o s u r e s  a r e  o u td o o r s  o r  re m o te  fr o m  th e
tr e a tm e n t fac i l i ti e s  th at th e y s e r ve ,  th e y s h al l  b e  ke p t l o c ke d .

1 5 . 4 . 2 . 4 . 8    C yl i n d e r s  i n  u s e  a n d  i n  s to r a ge  s h al l  b e  p r e ve n te d
fr o m  r e ac h i n g te m p e r atu r e s  i n  e x c e s s  o f 5 2 ° C  ( 1 2 5 ° F ) .  N i tr o u s
o x i d e  c yl i n d e r s  s h a l l  b e  p r e ve n te d  fr o m  r e a c h i n g te m p e r a tu r e s

l o we r  th a n  − 7 ° C  ( 2 0 ° F ) .

1 5 . 4 . 2 . 4 . 9    I n d o o r  e n c l o s u r e s  s h a l l  n o t c o m m u n i c ate  d i r e c tl y
wi th  m e d i c a l  g as  ( o x yge n  a n d  n i tr o u s  o x i d e )  u s e  p o i n ts  o r  s to r ‐

ag e  l o c a ti o n s  fo r  fammable  m a te r i al s  o r  ga s e s .

1 5 . 4 . 2 . 4 . 1 0    O u td o o r  e n c l o s u r e s  th a t ar e  a d j ac e n t to  a b u i l d i n g
wal l  s h al l  b e  l o c a te d  s u c h  th at th e  d i s tan c e  to  a n y wi n d o w o r
d o o r  o f th e  ad j ac e n t b u i l d i n g  i s  g r e ate r  th a n  3 . 0 5   m  ( 1 0   ft) .

1 5 . 4 . 2 . 4 . 1 1    E n c l o s u r e s  fo r  m e d i c al  g as  ( o x yg e n  a n d  n i tr o u s
o x i d e )  s o u r c e  e q u i p m e n t s h a l l  b e  p r o vi d e d  wi th  d o o r s  o r  g ate s .

1 5 . 4 . 2 . 4 . 1 2    C yl i n d e r s  i n  s e r vi c e  o r  i n  s to r ag e  s h a l l  b e  i n d i vi d u ‐
al l y s e c u r e d  a n d  l o c ate d  to  p r e ve n t fal l i n g  o r  b e i n g  kn o c ke d

o ve r.

N 1 5 . 4 . 2 . 4 . 1 3    L o c ati o n s  c o n tai n i n g  p o s i ti ve -p r e s s u r e  g as e s  o r
c yl i n d e r s  c o n tai n i n g o x yg e n ,  n i tr o u s  o x i d e ,  o r  b o th  s h al l  b e

s e p ar a te d  fr o m  th e  r e s t o f th e  b u i l d i n g b y wal l s  an d  foors
h avi n g  a  1 -h o u r  fre  r e s i s ta n c e  r a ti n g wi th  d o o r s  an d  o th e r

o p e n i n g  p r o j e c ti ve  h avi n g  a  3 ∕4 -h o u r  fre  p r o te c ti o n  r ati n g .

N 1 5 . 4 . 2 . 4 . 1 4    L o c ati o n s  c o n tai n i n g  p o s i ti ve -p r e s s u r e  g as e s  o r
c yl i n d e r s  c o n ta i n i n g  p o s i ti ve -p r e s s u r e  g as e s  s h al l  b e  ve n ti l ate d

i n  ac c o r d an c e  wi th  9 . 3 . 6 . 5 .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

N 1 5 . 4 . 2 . 4 . 1 5    L o c ati o n s  c o n tai n i n g  p o s i ti ve -p r e s s u r e  g as e s  o r
c yl i n d e r s  c o n tai n i n g  p o s i ti ve -p r e s s u r e  g as e s  s h a l l  b e  p r o vi d e d
wi th  an  au to m ati c  s p r i n kl e r  s ys te m  i n  a c c o r d an c e  wi th

N F PA  1 3 .

1 5 . 4 . 2 . 5  M e d i c al  G as  S o u rc e  E q u i p m e n t ( O x yge n  an d  N i tro u s
O x i d e ) .

1 5 . 4 . 2 . 5 . 1    M e c h an i c al  m e a n s  s h al l  b e  p r o vi d e d  to  e n s u r e  th at
th e  m e d i c a l  ga s  s o u r c e  e q u i p m e n t i s  c o n n e c te d  to  th e  c o r r e c t

m e d i c al  g as  d i s tr i b u ti o n  p i p i n g  s ys te m .

1 5 . 4 . 2 . 5 . 2    C yl i n d e r  val ve  o u tl e ts  fo r  o x yg e n  a n d  n i tr o u s  o x i d e
s h a l l  c o m p l y wi th  C GA V-1 ,  Standard for Compressed Gas Cylinder

Valve Outlet and Inlet Connections.

1 5 . 4 . 2 . 5 . 3    T h r e a d e d  c o n n e c ti o n s  to  m a n i fo l d s  s h a l l  c o m p l y
wi th  C GA V-5 ,  Standard for Diameter Index Safety System (Noninter‐
changeable Low Pressure Connections for Medical Gas Applications).

1 5 . 4 . 2 . 5 . 4    A c h e c k va l ve  s h al l  b e  p r o vi d e d  d o wn s tr e am  o f e a c h
p r e s s u r e  r e gu l a to r.

1 5 . 4 . 2 . 5 . 5    A p r e s s u r e  r e l i e f va l ve  s e t at 5 0  p e r c e n t ab o ve  th e
n o r m a l  l i n e  p r e s s u r e  s h al l  b e  l o c ate d  d o wn s tr e a m  o f th e  c h e c k

val ve  i n  1 5 . 4 . 2 . 5 . 4 .

1 5 . 4 . 2 . 5 . 6    P r e s s u r e  r e l i e f val ve s  s h al l  b e  b r as s ,  b r o n z e ,  o r  s tai n ‐
l e s s  s te e l  an d  d e s i g n e d  fo r  o x yg e n  s e r vi c e .

1 5 . 4 . 2 . 5 . 7    H o s e  a n d  fexible  c o n n e c to r s  s h a l l  h ave  a ga u g e
p r e s s u r e  r ati n g  n o t l e s s  th an  6 8 9 5   kP a  ( 1 0 0 0   p s i ) .

Δ 1 5 . 4 . 2 . 5 . 8    M a te r i al s  u s e d  i n  c e n tr al  s u p p l y s ys te m s  s h al l  m e e t
th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) I n  th o s e  p o r ti o n s  o f s ys te m s  i n te n d e d  to  h an d l e  o x yge n  a t
g au ge  p r e s s u r e s  g r e ate r  th an  3 0 0 0  kP a  ( 4 3 5  p s i ) ,  i n te r ‐

c o n n e c ti n g  h o s e  s h al l  c o n tai n  n o  p o l ym e r i c  m ate r i a l s .
( 2 ) I n  th o s e  p o r ti o n s  o f s ys te m s  i n te n d e d  to  h an d l e  o x yg e n

o r  n i tr o u s  o x i d e  m ate r i a l ,  c o n s tr u c ti o n  s h a l l  b e  c o m p ati ‐
b l e  wi th  o x yge n  u n d e r  th e  te m p e r atu r e s  a n d  p r e s s u r e s  to
wh i c h  th e  c o m p o n e n ts  c an  b e  e x p o s e d .

( 3 ) I f p o te n ti a l l y e x p o s e d  to  c r yo ge n i c  te m p e r atu r e s ,  m ate r i ‐
al s  s h al l  b e  d e s i g n e d  fo r  l o w te m p e r atu r e  s e r vi c e .

( 4 ) I f i n te n d e d  fo r  o u td o o r  i n s ta l l a ti o n ,  m a te r i al s  s h a l l  b e
i n s ta l l e d  i n  ac c o r d a n c e  wi th  th e  m an u fac tu r e r ’ s  r e q u i r e ‐
m e n ts .

1 5 . 4 . 2 . 5 . 9    N o n m e tal l i c  h o s e s  a n d  fexible  c o n n e c to r s  s h a l l  n o t
e x c e e d  1 . 5 2  m  ( 5  ft)  i n  l e n g th  n o r  b e  c o n c e a l e d  o r  p e n e tr ate
wal l s ,  foors,  c e i l i n g s ,  o r  p ar ti ti o n s .

1 5 . 4 . 2 . 5 . 9 . 1    S o u r c e  e q u i p m e n t s h a l l  n o t b e  c o n n e c te d  to  th e
p i p i n g  s ys te m  th r o u gh  fexible  c o n n e c to r s .

1 5 . 4 . 2 . 5 . 1 0    M e d i c a l  ga s  s o u r c e  e q u i p m e n t th a t s e r ve s  o n e  o r
two  tr e a tm e n t fac i l i ti e s  s h al l  i n c l u d e  two  b an ks  o f o n e  o r  m o r e

c yl i n d e r s  o f o x yg e n  an d  ( i f u s e d )  two  b an ks  o f o n e  o r  m o r e
c yl i n d e r s  o f n i tr o u s  o x yg e n ,  e ac h  b a n k c o n ta i n i n g  at l e a s t o n e
ave r ag e  d ay’ s  s u p p l y.

1 5 . 4 . 2 . 5 . 1 1    T h e  two  b an ks  o f e ac h  m e d i c a l  g as  s o u r c e  s h al l  b e
m a n i fo l d e d  s o  th a t e i th e r  b a n k c a n  s u p p l y i ts  d i s tr i b u ti o n

p i p i n g  s ys te m .

1 5 . 4 . 2 . 5 . 1 2    Wh e r e  th e  s o u r c e  e q u i p m e n t i s  r e m o te  fr o m  a
s i n gl e  tr e atm e n t fac i l i ty an d  an  i n -u s e  b an k i s  u n ab l e  to  s u p p l y

th e  s ys te m ,  th e  m a n i fo l d  s h a l l  a u to m a ti c al l y s wi tc h  to  th e
s e c o n d a r y b an k.

1 5 . 4 . 2 . 5 . 1 3    Wh e r e  th e  s o u r c e  e q u i p m e n t s e r ve s  m u l ti p l e  tr e a t‐
m e n t fac i l i ti e s  a n d  a n  i n - u s e  b an k i s  u n ab l e  to  s u p p l y th e

s ys te m ,  th e  m an i fo l d  s h al l  au to m ati c al l y s wi tc h  to  th e  s e c o n ‐
d ar y b a n k.

1 5 . 4 . 2 . 5 . 1 4    Wh e r e  th e  s o u r c e  e q u i p m e n t i s  n o t r e m o te  an d  i s
ac c e s s i b l e  fr o m  a s i n g l e  tr e atm e n t fa c i l i ty s e r ve d  an d  an  i n -u s e
b a n k i s  u n ab l e  to  s u p p l y th e  s ys te m ,  th e  m an i fo l d  s h al l  b e

m a n u al l y o r  a u to m a ti c a l l y s wi tc h e d  to  th e  s e c o n d a r y b an k.

1 5 . 4 . 2 . 6  E m e rge n c y S h u to ff Val ve s  ( O x yge n  an d  N i tro us
O x i d e ) .

1 5 . 4 . 2 . 6 . 1 *    Al l  C ate go r y 2  m e d i c al  g as  s ys te m s  s h al l  h ave  an
e m e r g e n c y s h u to ff val ve  ac c e s s i b l e  fr o m  al l  u s e - p o i n t l o c ati o n s
i n  an  e m e r ge n c y.

Δ 1 5 . 4 . 2 . 6 . 2    Wh e r e  a c e n tr al  m e d i c a l  g as  s u p p l y s ys te m  s u p p l i e s
two  tr e atm e n t fa c i l i ti e s ,  e ac h  fac i l i ty s h al l  b e  p r o vi d e d  wi th  a n

e m e r g e n c y s h u to ff va l ve  l o c a te d  i n  th a t tr e a tm e n t fac i l i ty a c c e s ‐
s i b l e  fr o m  al l  u s e -p o i n t l o c a ti o n s  i n  a n  e m e r g e n c y.

1 5 . 4 . 2 . 6 . 3    E a c h  e m e r g e n c y s h u to ff val ve  s h al l  b e  l ab e l e d  to
i n d i c ate  th e  ga s  i t c o n tr o l s  a n d  s h u t o ff o n l y th e  g as  to  th e
tr e a tm e n t fac i l i ty th at i t s e r ve s .

1 5 . 4 . 2 . 6 . 4    A r e m o te l y a c ti vate d  s h u to ff va l ve  a t a g as  s u p p l y
m a n i fo l d  s h al l  n o t b e  u s e d  fo r  e m e r g e n c y s h u to ff.

Δ 1 5 . 4 . 2 . 6 . 4 . 1    F o r  c l i n i c al  p u r p o s e s ,  a  r e m o te  val ve  ac tu ato r
s h a l l  n o t fa i l - c l o s e  i n  th e  e ve n t o f l o s s  o f e l e c tr i c  p o we r.

Δ 1 5 . 4 . 2 . 6 . 4 . 2    Wh e r e  r e m o te  ac tu ato r s  a r e  th e  typ e  th at fa i l -
o p e n ,  c yl i n d e r  s h u to ff val ve s  s h al l  b e  c l o s e d  wh e n e ve r  th e

s ys te m  i s  n o t i n - u s e .

N 1 5 . 4 . 2 . 6 . 4 . 3    E m e r g e n c y s h u to ff val ve s  s h a l l  b e  l o c a te d  to  m e e t
th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) B e  r e a d i l y o p e r ab l e  fr o m  a s tan d i n g p o s i ti o n
( 2 ) B e  i n s ta l l e d  wh e r e  vi s i b l e  an d  a c c e s s i b l e  a t a l l  ti m e s
( 3 ) B e  i n s tal l e d  wh e r e  th e y wi l l  n o t b e  h i d d e n  fr o m  p l ai n

vi e w,  s u c h  as  n o t b e h i n d  n o r m al l y o p e n  o r  n o r m al l y
c l o s e d  d o o r s

( 4 ) B e  i n s tal l e d  i n  th e  e g r e s s  p a th way n e ar  th e  e x i t fr o m  th e
tr e a tm e n t a r e a th at wi l l  b e  u s e d  i n  an  e m e r ge n c y

( 5 ) B e  i n s ta l l e d  i n  r o o m s ,  ar e a s ,  o r  c l o s e ts  th at a r e  n o t c a p a‐
b l e  o f b e i n g c l o s e d  o r  l o c ke d

1 5 . 4 . 2 . 7  S tati o n  O u tl e ts  an d  Ri s e rs  ( O x yge n  an d  N i tro us
O x i d e ) .

1 5 . 4 . 2 . 7 . 1    E a c h  g as  o u tl e t s h a l l  b e  ga s  specifc.

1 5 . 4 . 2 . 7 . 2    Gas  o u tl e ts  s h al l  c o n s i s t o f a  p r i m a r y a n d  a  s e c o n ‐
d ar y val ve  o r  as s e m b l y.

1 5 . 4 . 2 . 7 . 3    E a c h  g as  o u tl e t s h a l l  b e  l e g i b l y identifed.

1 5 . 4 . 2 . 7 . 4    T h r e a d e d  o u tl e ts  s h al l  b e  n o n i n te r c h an g e ab l e
c o n n e c ti o n s  c o m p l yi n g  wi th  th e  m a n d a to r y r e q u i r e m e n ts  o f
C GA V-5 ,  Standard for Diameter Index Safety System (Noninterchange‐
able Low Pressure Connections for Medical Gas Applications).

1 5 . 4 . 2 . 7 . 5    F ac to r y-i n s tal l e d  c o p p e r  i n l e t tu b e s  o n  s ta ti o n
o u tl e ts  e x te n d i n g  n o  fu r th e r  th an  2 0 5  m m  ( 8  i n . )  fr o m  th e

b o d y o f th e  te r m i n al  s h al l  b e  n o t l e s s  th an  D N 8  ( N P S  1 ∕4 )  ( 3 ∕8  i n .
O . D . )  s i z e ,  wi th  8  m m  ( 0 . 3  i n . )  m i n i m u m  i n s i d e  d i a m e te r.

1 5 . 4 . 2 . 8  M an u fac tu re d  As s e m b l i e s  ( O x yge n  an d  N i tro u s
O x i d e ) .    C ate g o r y 2  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 6 .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 5 . 4 . 2 . 9  P re s s u re  an d  Vac u um  I n d i c ato rs  ( O x yge n  an d  N i tro u s
O x i d e ) .    C ate g o r y 2  s ys te m s  s h al l  c o m p l y wi th  5 . 1 . 8 .

Δ 1 5 . 4 . 2 . 1 0  War n i n g S ys te m s  ( O x yge n  an d  N i tro u s  O x i d e ) .
C ate go r y 2  war n i n g s ys te m s  s h al l  c o m p l y wi th  5 . 2 . 9 ,  e x c e p t a s
fo l l o ws :

( 1 ) War n i n g s ys te m s  s h al l  b e  p e r m i tte d  to  b e  a  s i n gl e  al a r m
p an e l .

( 2 ) T h e  al a r m  p a n e l  s h al l  b e  l o c ate d  i n  an  ar e a o f c o n ti n u o u s
s u r ve i l l an c e  wh i l e  th e  fac i l i ty i s  i n  o p e r ati o n .

( 3 ) P r e s s u r e  an d  va c u u m  s wi tc h e s / s e n s o r s  s h a l l  b e  m o u n te d
at th e  s o u r c e  e q u i p m e n t wi th  a p r e s s u r e  i n d i c ato r  a t th e
m a s te r  al ar m  p a n e l .

( 4 ) War n i n g s ys te m s  fo r  m e d i c al  g as  s ys te m s  s h al l  p r o vi d e  th e
fo l l o wi n g  al a r m s :

( a) O x yg e n  m ai n  l i n e  p r e s s u r e  l o w
( b ) O x yg e n  m ai n  l i n e  p r e s s u r e  h i g h
( c ) O x yg e n  c h an g e o ve r  to  s e c o n d ar y b an k o r  a b o u t to

c h a n ge o ve r  ( i f au to m ati c )
( d ) N i tr o u s  o x i d e  m ai n  l i n e  p r e s s u r e  l o w
( e ) N i tr o u s  o x i d e  m ai n  l i n e  p r e s s u r e  h i gh
( f) N i tr o u s  o x i d e  c h an g e o ve r  to  s e c o n d ar y b an k o r

ab o u t to  c h a n ge o ve r  ( i f au to m ati c )
( 5 ) Au d i b l e  a n d  n o n c an c e l ab l e  al ar m  vi s u a l  s i g n al s  s h a l l  i n d i ‐

c a te  i f th e  p r e s s u r e  i n  th e  m ai n  l i n e  i n c r e a s e s  o r  d e c r e a‐
s e s  2 0   p e r c e n t fr o m  th e  n o r m al  o p e r a ti n g p r e s s u r e .

( 6 ) Vi s u a l  i n d i c a ti o n s  s h a l l  r e m ai n  u n ti l  th e  s i tu ati o n  th at
c a u s e d  th e  a l a r m  i s  r e s o l ve d .

( 7 ) P r e s s u r e  s wi tc h e s / s e n s o r s  s h al l  b e  i n s ta l l e d  d o wn s tr e a m
o f an y e m e r g e n c y s h u to ff val ve s  an d  an y o th e r  s h u to ff

va l ve s  i n  th e  s ys te m  a n d  c au s e  a n  al a r m  fo r  th e  m e d i c al
ga s  i f th e  p r e s s u r e  d e c r e a s e s  o r  i n c r e a s e s  2 0  p e r c e n t fr o m

th e  n o r m a l  o p e r a ti n g p r e s s u r e .
( 8 ) A c an c e l ab l e  au d i b l e  i n d i c ati o n  o f e a c h  a l a r m  c o n d i ti o n

th at p r o d u c e s  a s o u n d  at th e  a l a r m  p an e l  s h a l l  r e i n i ti a te
th e  au d i b l e  s i gn a l  i f an o th e r  a l a r m  c o n d i ti o n  o c c u r s  wh i l e
th e  au d i b l e  s i gn a l  i s  s i l e n c e d .

1 5 . 4 . 2 . 1 1  L ab e l i n g an d  Identifcation.    C ate go r y 2  s ys te m s
s h a l l  c o m p l y wi th  5 . 1 . 1 1 .

1 5 . 4 . 3  C ate go r y 2  D e n tal  Ai r an d  Vac u um  P i p i n g S ys te m s .

1 5 . 4 . 3 . 1  G e n e ral .    D e n tal  va c u u m  s ys te m s  s h al l  i n c l u d e  d e n tal
va c u u m  an d  n i tr o u s  o x i d e  s c ave n gi n g.

1 5 . 4 . 3 . 2  E q u i p m e n t L o c ati o n s  fo r D e n tal  Ai r an d  Vac u um
S ys te m s .

1 5 . 4 . 3 . 2 . 1  G e n e ral .    An y o f th e  fo l l o wi n g  s ys te m s  s h al l  b e
p e r m i tte d  to  b e  l o c a te d  to ge th e r  i n  th e  s a m e  r o o m :

( 1 ) D e n ta l  ai r  c o m p r e s s o r  s o u r c e s  an d  r e s e r ve  h e a d e r s
( 2 ) D e n ta l –s u r g i c al  va c u u m  s o u r c e s
( 3 ) D e n ta l  va c u u m  s o u r c e s
( 4 ) An y o th e r  c o m p r e s s o r,  va c u u m  p u m p ,  o r  e l e c tr i c al l y

p o we r e d  m ac h i n e r y

1 5 . 4 . 3 . 2 . 2  C yl i n d e rs  an d  C o n tai n e rs .    C yl i n d e r s  a n d  c o n tai n e r s
fo r  ga s e s  s h al l  b e  h a n d l e d  i n  ac c o r d a n c e  wi th  C h ap te r   1 1 .

1 5 . 4 . 3 . 2 . 3  Ve n ti l ati o n  fo r M o to r- D ri ve n  E q u i p m e n t.    T h e
fo l l o wi n g  s o u r c e  l o c a ti o n s  s h al l  b e  ad e q u ate l y ve n ti l a te d  to
p r e ve n t ac c u m u l ati o n  o f h e at:

( 1 ) M e d i c a l  ai r  s o u r c e s
( 2 ) I n s tr u m e n t a i r  s o u r c e s
( 3 ) D e n ta l  c o m p r e s s e d  a i r  s o u r c e s

( 4 ) D e n ta l –s u r g i c al  va c u u m  s o u r c e s
( 5 ) D e n ta l  va c u u m  s o u r c e s
( 6 ) WAGD  s o u r c e s

1 5 . 4 . 3 . 3  D e n tal  G as  an d  Vac uu m  S o u rc e  E q ui p m e n t.

1 5 . 4 . 3 . 3 . 1  G e n e ral .

1 5 . 4 . 3 . 3 . 1 . 1    T h e  c a p ac i ty o f s o u r c e  e q u i p m e n t s h a l l  b e  b as e d
o n  th e  d e s i g n  r e q u i r e m e n ts  fo r  th e  fac i l i ty,  i n c l u d i n g  th e

n u m b e r  o f g as  o u tl e ts ,  vac u u m  i n l e ts ,  an d  o th e r  c o n n e c ti o n s ,
a n d  th e i r  i n d i vi d u al  c a p ac i ti e s .

1 5 . 4 . 3 . 3 . 1 . 2    T h e  s ys te m  d e s i g n  r e q u i r e m e n ts  s h a l l  b e  i n c l u d e d
i n  th e  d ata u s e d  fo r  te s ti n g  an d  ve r i fyi n g  th e  o p e r a ti o n  o f th e
g as  an d  va c u u m  p i p i n g  s ys te m s .

1 5 . 4 . 3 . 3 . 2  D e n tal  Ai r.

1 5 . 4 . 3 . 3 . 2 . 1  G e n e ral .

( A)    D e n ta l  a i r  u s e  s h al l  c o m p l y wi th  th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) D e n ta l  ai r  s h a l l  b e  u s e d  fo r  d r i vi n g  d e n tal  to o l s .
( 2 ) D e n ta l  a i r  s h al l  b e  p e r m i tte d  to  b e  u s e d  to  s u p p l y ai r-

d r i ve n  e q u i p m e n t.
( 3 ) D e n ta l  c o m p r e s s e d  ai r  s h al l  n o t b e  p e r m i tte d  to  b e  u s e d

fo r  r e s p i r a ti o n .

( B )    D e n tal  ai r  o u tl e ts  s h al l  n o t b e  i n te r c h a n ge a b l e  wi th  an y
o th e r  ga s  o u tl e ts ,  i n c l u d i n g  o x yg e n ,  n i tr o u s  o x i d e ,  m e d i c a l  ai r,

i n s tr u m e n t ai r,  a n d  n i tr o ge n .

1 5 . 4 . 3 . 3 . 2 . 2  D e n tal  Ai r C o m p re s s o r U n i ts .

( A)    D e n ta l  ai r  c o m p r e s s o r  u n i ts  s h al l  i n c l u d e  d e n ta l  ai r
c o m p r e s s o r s ,  vi b r a ti o n  i s o l ati o n ,  a i r  r e c e i ve r s ,  c o a l e s c e n t ai r
flters,  ad s o r p ti o n  d r ye r s ,  e x h a u s t silencer/flters,  m o i s tu r e
i n d i c ato r s ,  s e r vi c e  a c c e s s  m an i fo l d s ,  e l e c tr i c a l  d i s c o n n e c ts ,

m o to r  wi r i n g ,  a n d  c o n tr o l s .

( B )    Ai r  c o m p r e s s o r s  s h al l  b e  s c r o l l  d e n ta l ,  r e c i p r o c ati n g
d e n ta l ,  o r  th e  o i l - fr e e  d e n tal  typ e s .

N ( C )    D e n ta l  a i r  s o u r c e s  fo r  c o m p r e s s o r s  l o c a te d  i n s i d e  th e
b u i l d i n g  s h a l l  m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) B e  l o c ate d  i n  a s p ac e  wh e r e  n o  c h e m i c al -b as e d  m a te r i al s
a r e  s to r e d  o r  u s e d

( 2 ) B e  l o c a te d  i n  a  s p ac e  th at i s  n o t u s e d  fo r  p ati e n t tr e a t‐
m e n t o r  d e n ta l  p r o c e d u r e s

( 3 ) B e  take n  fr o m  a  r o o m  o r  s p ac e  i n  wh i c h  th e r e  i s  n o  o p e n
o r  s e m i -o p e n  d i s c h ar g e  fr o m  a  d e n tal  vac u u m  o r  d e n tal

s c ave n g i n g  s ys te m
( 4 ) B e  d r awn  fr o m  a r e m o te  l o c ati o n ,  s u c h  as  th e  b u i l d i n g

r e tu r n  ai r  s ys te m ,  wh e n  th e  c o m p r e s s o r  i s  l o c a te d  i n  a
r o o m  wi th  a n  o p e n  o r  s e m i -o p e n  d i s c h a r ge  fr o m  a d e n tal
va c u u m  o r  d e n ta l  s c ave n gi n g s ys te m

1 5 . 4 . 3 . 3 . 3  D e n tal  Vac u um .

1 5 . 4 . 3 . 3 . 3 . 1  G e n e ral .

( A)    D e n ta l  va c u u m  s h a l l  b e  u s e d  fo r  o r a l  e va c u ati o n  an d
n i tr o u s  o x i d e  s c ave n g i n g .

( B )    D e n tal  va c u u m  i n l e ts  s h al l  n o t b e  i n te r c h an g e ab l e  wi th
an y o th e r  va c u u m  i n l e ts ,  i n c l u d i n g  d e n tal –s u r gi c al  vac u u m .
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1 5 . 4 . 3 . 3 . 3 . 2  D e n tal  Vac uu m  U n i ts .

( A)    D e n ta l  vac u u m  u n i ts  s h a l l  i n c l u d e  d e n ta l  vac u u m  p u m p s ,
vi b r a ti o n  i s o l a ti o n ,  s e p a r ati o n  tan ks ,  vac u u m  i n l e t,  vac u u m

e x h a u s t,  c o n d e n s ate  d r ai n ,  m o to r  wi r i n g ,  a n d  c o n tr o l s .

( B )    D e n tal  vac u u m  p u m p s  s h al l  c o m p l y wi th  b o th  o f th e
fo l l o wi n g :

( 1 ) P u m p s  s h al l  b e  d e n tal  d r y va c u u m  o r  d e n tal  l i q u i d  ( we t)
r i n g p u m p s .

( 2 ) P u m p s  s h al l  b e  o i l - fr e e  o r  o i l - l u b r i c a te d  an d  s u i tab l e  fo r
n i tr o u s  o x i d e  s c ave n gi n g.

N ( C )    D e n ta l  vac u u m  e x h au s t s h a l l  c o m p l y wi th  o n e  o f th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) I t s h a l l  b e  e x h au s te d  to  th e  o u td o o r s  i n  a c c o r d an c e  wi th
th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

( 2 ) I t s h a l l  b e  fltered  an d  d i ffu s e d  l o c a l l y wi th  a  U L PA flter
e l e m e n t c a p ab l e  o f r e tai n i n g  9 9 . 9 9  p e r c e n t o f p ar ti c u ‐

l ate s .
( 3 ) I f u s e d  fo r  n i tr o u s  o x i d e  s c ave n gi n g,  i t s h al l  d i s c h a r ge

o u td o o r s .

N ( D )    D e n ta l  vac u u m  s ys te m  p i p i n g s h a l l  c o m p l y wi th  a l l  o f th e
fo l l o wi n g :

( 1 ) H o r i z o n ta l  p i p i n g  i n  d e n ta l  vac u u m  s ys te m s  s h a l l  b e
s l o p e d  a m i n i m u m  o f 7  m m  p e r  3 . 0 5  m  ( 1 ∕4  i n .  p e r  1 0  ft)

to wa r d  th e  vac u u m  s o u r c e  e q u i p m e n t.
( 2 ) H o r i z o n ta l  p i p i n g s h al l  i n c l u d e  n o  s ag s  o r  l o w p o i n ts  th at

wo u l d  p e r m i t fuid  o r  d e b r i s  to  ac c u m u l ate  i n  th e  p i p i n g .
( 3 ) Vo i d s  i n  th e  vac u u m  p i p i n g s h al l  b e  a vo i d e d  to  p r e ve n t

b u i l d u p  a n d  o b s tr u c ti o n s .
( 4 ) Ac c e s s i b l e  c l e a n o u ts  s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  i n

th e  ve r ti c a l  downfow p i p e  to  c l e ar  o b s tr u c ti o n s ,  wh e r e
n e c e s s ar y.

( 5 ) D e n ta l  vac u u m  c l e a n o u ts  s h al l  n o t to  b e  i n s tal l e d  o n  h o r i ‐
z o n ta l  p i p i n g.

( 6 ) D e n ta l  vac u u m  i n l e ts  s h al l  b e  c a p a b l e  o f 2 8 3  L / m i n  ( 1 0
S C F M )  o r  gr e a te r  fow c a p ac i ty.

1 5 . 4 . 3 . 3 . 4  N i tro u s  O x i d e  S c ave n gi n g.

1 5 . 4 . 3 . 3 . 4 . 1  G e n e ral .

Δ ( A)    T h e  u s e  o f s c ave n gi n g s h al l  b e  l i m i te d  to  p o r ti o n s  o f
d e n ta l  fa c i l i ti e s  wh e r e  m o d e r a te  o r  m i n i m al  s e d ati o n  i s  a d m i n ‐

i s te r e d .

( B )    Ac ti ve  n i tr o u s  o x i d e  s c ave n gi n g s h a l l  i n c l u d e  th e  u s e  o f a
n as al  m a s k o n  th e  p a ti e n t th at i s  c o n n e c te d  to  a  s c ave n g i n g
i n l e t i n  th e  d e n tal  va c u u m  s ys te m  th r o u g h  a fow-limiting

a d a p te r.

( C )    N i tr o u s  o x i d e  s c ave n g i n g  i n l e ts  s h al l  n o t b e  i n te r c h an g e a‐
b l e  wi th  an y o th e r  vac u u m  i n l e ts ,  i n c l u d i n g  m e d i c al –s u r gi c al

va c u u m ,  d e n tal  vac u u m ,  a n d  WAGD .

1 5 . 4 . 3 . 3 . 4 . 2  C o n n e c ti o n  to  D e n tal  Vac u u m .    S c ave n gi n g
c o n n e c ti o n s  to  th e  d e n tal  va c u u m  s ys te m  s h a l l  b e  a d i r e c t H VE
c o n n e c ti o n  to  a  h i g h -vo l u m e  vac u u m  p o r t wi th  a c a p a c i ty o f

4 5   L / m i n  ( 1 . 6   c fm ) .

1 5 . 4 . 3 . 4  C ate go r y 2  War n i n g S ys te m s  ( O x yge n  an d  N i tro us
O x i d e ) .

1 5 . 4 . 3 . 4 . 1  G e n e ral .

1 5 . 4 . 3 . 4 . 1 . 1    T h e  war n i n g s ys te m s  i n  C ate g o r y 2  d e n tal  ga s  an d
va c u u m  s ys te m s  s h al l  c o m p l y wi th  ap p l i c a b l e  r e q u i r e m e n ts  o f
5 . 2 . 9  an d  1 5 . 4 . 3 . 4 . 2  th r o u gh  1 5 . 4 . 3 . 4 . 4 .

1 5 . 4 . 3 . 4 . 1 . 2    T h e  m as te r,  ar e a ,  an d  l o c al  a l ar m  fu n c ti o n s  s h a l l
b e  p e r m i tte d  to  b e  p r o vi d e d  b y a  s i n gl e  al a r m  p an e l ,  as  i n d i c a‐

te d  i n  5 . 2 . 9 .

1 5 . 4 . 3 . 4 . 2  M as te r Al ar m  P an e l s .

1 5 . 4 . 3 . 4 . 2 . 1    A m a s te r  a l ar m  p an e l  s h a l l  b e  l o c a te d  i n  th e
fac i l i ty at a  p o i n t o f c o n ti n u o u s  s u r ve i l l an c e  wh e n  th e  fa c i l i ty i s

i n  o p e r ati o n .

1 5 . 4 . 3 . 4 . 2 . 2    T h e  m as te r  al a r m  p an e l  s h al l  i n d i c ate  th e  fo l l o w‐
i n g :

( 1 ) O x yg e n  s u p p l y p r e s s u r e  ± 2 0   p e r c e n t fr o m  n o r m al
( 2 ) N i tr o u s  o x i d e  s u p p l y p r e s s u r e  ± 2 0   p e r c e n t fr o m  n o r m al
( 3 ) C h an g e o ve r  o f o x yg e n  s u p p l y s o u r c e
( 4 ) C h an g e o ve r  o f n i tr o u s  o x i d e  s u p p l y s o u r c e

1 5 . 4 . 3 . 4 . 3  Are a Al ar m  P an e l s .

1 5 . 4 . 3 . 4 . 3 . 1    An  ar e a al ar m  p a n e l  s h a l l  b e  c e n tr al l y l o c ate d
wh e r e  two  o r  m o r e  tr e atm e n t a r e as  ar e  s u p p l i e d  fr o m  th e  s a m e
z o n e d  d e n ta l  ga s  a n d  vac u u m  p i p i n g.

1 5 . 4 . 3 . 4 . 3 . 2    Ar e a al ar m  p an e l s  s h a l l  i n d i c a te  th e  fo l l o wi n g :

( 1 ) O x yg e n  s u p p l y p r e s s u r e  ± 2 0   p e r c e n t fr o m  n o r m al
( 2 ) N i tr o u s  o x i d e  s u p p l y p r e s s u r e  ± 2 0   p e r c e n t fr o m  n o r m al

1 5 . 4 . 3 . 4 . 4  L o c al  Al ar m s .

1 5 . 4 . 3 . 4 . 4 . 1    L o c al  al a r m s  s h al l  b e  l o c ate d  i n  s o u r c e  e q u i p m e n t
c o n tr o l  p a n e l s  o r  s e p ar a te  c o n tr o l  p a n e l s  i n  th e  e q u i p m e n t

r o o m s  fo r  s o u r c e  e q u i p m e n t.

1 5 . 4 . 4  P i p i n g fo r C ate go r y 2  M e d i c al  G as ,  D e n tal  Ai r,  an d
Vac u u m  S ys te m s .

1 5 . 4 . 4 . 1  G e n e ral .

1 5 . 4 . 4 . 1 . 1    P i p i n g  fo r  th e  fo l l o wi n g  s ys te m s  s h a l l  c o m p l y wi th
1 5 . 4 . 4 . 2 :

( 1 ) O x yg e n
( 2 ) N i tr o u s  o x i d e

1 5 . 4 . 4 . 1 . 2    P i p i n g  fo r  d e n tal  ai r  s ys te m s  s h al l  c o m p l y wi th
1 5 . 4 . 4 . 3 .

1 5 . 4 . 4 . 1 . 3    P i p i n g  fo r  d e n ta l  va c u u m  s ys te m s  an d  s c ave n gi n g
s ys te m s  s h al l  c o m p l y wi th  1 5 . 4 . 4 . 4 .

1 5 . 4 . 4 . 2  P i p i n g fo r O x yge n  an d  N i tro u s  O x i d e  S ys te m s .

Δ 1 5 . 4 . 4 . 2 . 1  C l e an i n g fo r O x yge n  S e r vi c e .

N 1 5 . 4 . 4 . 2 . 1 . 1    F o r  o x yg e n  a n d  n i tr o u s  o x i d e ,  th e  p i p e ,  fttings,
va l ve s ,  ga s / vac u u m  o u tl e ts / i n l e ts ,  an d  o th e r  p i p i n g c o m p o ‐
n e n ts  s h al l  b e  c l e an e d  fo r  o x yg e n  b y th e  m an u fa c tu r e r  p r i o r  to

i n s ta l l a ti o n  i n  a c c o r d a n c e  wi th  C GA G-4 . 1 ,  Cleaning Equipment
for Oxygen Service.
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N 1 5 . 4 . 4 . 2 . 1 . 2    F i tti n g s  s h al l  b e  p e r m i tte d  to  b e  c l e a n e d  b y a
s u p p l i e r  o r  ag e n c y o th e r  th an  th e  m a n u fac tu r e r.

1 5 . 4 . 4 . 2 . 2  P i p e .    P i p i n g  m a te r i al s  fo r  o x yg e n  an d  n i tr o u s
o x i d e  s h a l l  b e  o n e  o f th e  fo l l o wi n g:

( 1 ) H ar d -d r awn  s e am l e s s  c o p p e r  i n  a c c o r d a n c e  wi th  AS T M
B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube for
Medical Gas Systems,  m e d i c a l  g as  tu b e ,  Typ e  L  o r  Typ e  K

( 2 ) L i s te d  c o r r u ga te d  m e d i c a l  tu b i n g ( C M T )  fa b r i c ate d  fr o m
c o p p e r  al l o y N o .  5 1 0 0 0  s tr i p ,  m e e ti n g  AS T M  B 1 0 3 /
B 1 0 3 M ,  Standard Specifcation for Phosphor Bronze Plate,

Sheet,  Strip,  and Rolled Bar,  as  fo l l o ws :

( a) H avi n g a d e s i gn  m ar g i n  o f 3 . 5
( b ) E x te r n a l l y c o a te d  wi th  a n o n m e tal l i c  s h e ath  m a r ke d

wi th  th e  m an u fac tu r e r ’ s  m a r ki n g
( c ) L i s ti n g  i n c l u d e s  te s ti n g  to  d e m o n s tr ate  th a t C M T

s ys te m s  c an  b e  c o n s i s te n tl y g as -p u r g e d  wi th  r e s u l ts
e q u i val e n t to  c o m p ar ab l e  m e d i c a l  g as  c o p p e r
tu b i n g

N 1 5 . 4 . 4 . 2 . 2 . 1    C M T  s h al l  h a ve  a  fame  s p r e a d  i n d e x  o f 2 5  o r  l e s s
an d  a s m o ke  d e ve l o p e d  i n d e x  o f 5 0  o r  l e s s  a s  d e te r m i n e d  b y

AS T M  E 8 4 ,  Standard Test Method for Surface Burning Characteris‐
tics of Building Materials.

N 1 5 . 4 . 4 . 2 . 2 . 2    C M T  s h a l l  b e  identifed  b y th e  m a n u fac tu r e r  a s
s u i tab l e  fo r  o x yg e n  s e r vi c e  at a  m i n i m u m  o f e ve r y 0 . 9 2   m  ( 3   ft) .

1 5 . 4 . 4 . 2 . 3  Fi tti n gs .

1 5 . 4 . 4 . 2 . 3 . 1    F i tti n gs  s h al l  b e  b r az e d ,  m e m o r y m e ta l ,  o r  a x i al l y
s wag e d .

1 5 . 4 . 4 . 2 . 3 . 2    B r az e d  fttings  s h a l l  b e  th e  wr o u gh t c o p p e r  c ap i l ‐
l ar y typ e  c o m p l yi n g  wi th  th e  fo l l o wi n g :

( 1 ) AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy Solder-Joint
Pressure Fittings

( 2 ) AN S I / AS M E  B 1 6 . 5 0 ,  Wrought Copper and Copper Alloy
Braze-Joint Pressure Fittings

( 3 ) AS M E  B 1 6 . 2 2  wi th  s o c ke t d e p th s  e q u al  to  o r  gr e a te r  th an
b r a z e d  j o i n t p r e s s u r e  fttings  i n  a c c o r d a n c e  wi th  AN S I /
AS M E  B 1 6 . 5 0

1 5 . 4 . 4 . 2 . 3 . 3    C as t c o p p e r  al l o y fttings  s h a l l  n o t b e  u s e d  wi th
feld-brazed  j o i n ts .

Δ 1 5 . 4 . 4 . 2 . 3 . 4    M e m o r y m e tal  fttings  s h a l l  b e  r ate d  fo r  n o t l e s s
th a n  5 3 8 ° C  ( 1 0 0 0 ° F )  an d  2 0 7 0  kP a  ( 3 0 0  p s i )  an d  b e  i n s tal l e d

b y qualifed  te c h n i c i a n s  i n  a c c o r d a n c e  wi th  th e  m a n u fac tu r e r ' s
i n s tr u c ti o n s .

Δ 1 5 . 4 . 4 . 2 . 3 . 5    Ax i a l l y s wa ge d  c o u p l i n g s  s h al l  i n c l u d e  m e tal -to -
m e tal  s e ats ,  s h al l  b e  r ate d  fo r  n o t l e s s  th an  5 3 8 ° C  ( 1 0 0 0 ° F )  an d

2 0 7 0  kP a ( 3 0 0  p s i ) ,  a n d  p r o vi d e  p e r m a n e n t,  n o n s e p ar ab l e
j o i n ts .  F i tti n g s  s h a l l  b e  i n s ta l l e d  b y qualifed  te c h n i c i an s  i n
a c c o r d an c e  wi th  th e  m an u fa c tu r e r ' s  i n s tr u c ti o n s .

1 5 . 4 . 4 . 2 . 4  J o i n ts .

1 5 . 4 . 4 . 2 . 4 . 1  B raz e d .    B r az i n g  o f c o p p e r  j o i n ts  s h al l  b e  i n
a c c o r d an c e  wi th  1 5 . 4 . 6 .

1 5 . 4 . 4 . 2 . 4 . 2  T h re ad e d .    T h r e ad e d  j o i n ts  s h a l l  b e  l i m i te d  to
c o n n e c ti o n s  to  p r e s s u r e  i n d i c ato r s ,  a l a r m  d e vi c e s ,  an d  s o u r c e

e q u i p m e n t an d  s h a l l  c o m p l y wi th  th e  fo l l o wi n g:

( 1 ) T h r e a d s  s h al l  b e  ta p e r e d  c o m p l yi n g wi th  AS M E  B 1 . 2 0 . 1 ,
Pipe Threads,  General Purpose,  Inch.

( 2 ) T h r e a d s  s h al l  b e  m a d e  u p  wi th  polytetrafuoroethylene
( P T F E )  ta p e  o r  o th e r  th r e a d  s e al a n t r e c o m m e n d e d  fo r
o x yg e n  s e r vi c e ,  wi th  th e  s e a l an t ap p l i e d  to  th e  m al e

th r e a d s  o n l y.

1 5 . 4 . 4 . 2 . 4 . 3  P ro h i b i te d  J o i n ts .    T h e  fo l l o wi n g j o i n ts  s h al l  b e
p r o h i b i te d  u n d e r  1 5 . 4 . 4 . 2 . 4 :

( 1 ) F l a r e d  an d  c o m p r e s s i o n  c o n n e c ti o n s ,  i n c l u d i n g c o n n e c ‐
ti o n s  to  s ta ti o n  o u tl e ts ,  a l ar m  d e vi c e s ,  a n d  o th e r  c o m p o ‐

n e n ts
( 2 ) P u s h -l o c k c o n n e c ti o n s
( 3 ) S tr ai g h t-th r e a d e d  c o n n e c ti o n s ,  i n c l u d i n g u n i o n s
( 4 ) P i p e  c r i m p i n g  to o l s  u s e d  to  p e r m an e n tl y s to p  th e  fow o f

m e d i c al  g as  an d  va c u u m  p i p i n g

1 5 . 4 . 4 . 3  P i p i n g fo r D e n tal  Ai r S ys te m s .

1 5 . 4 . 4 . 3 . 1  G e n e ral .    P i p e ,  fttings,  an d  j o i n ts  i n  p i p i n g  fo r
d e n ta l  c o m p r e s s e d  a i r  s ys te m s  s h a l l  b e  i n  a c c o r d an c e  wi th

1 5 . 4 . 4 . 3 . 2  th r o u g h  1 5 . 4 . 4 . 3 . 4 .

Δ 1 5 . 4 . 4 . 3 . 2  P i p e .    P i p i n g  m ate r i a l s  fo r  d e n tal  ai r  s ys te m s  s h a l l
c o m p l y wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  Typ e  L  o r  K

( 2 ) AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube
for Medical Gas Systems,  Typ e  L  o r  K

( 3 ) AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube
for Air Conditioning and Refrigeration Field Service,  AC R tu b e
( O . D .  s i z e )

( 4 ) AS T M  B 1 0 3 / B 1 0 3 M ,  Standard Specifcation for Phosphor
Bronze Plate,  Sheet,  Strip,  and Rolled Bar,  l i s te d  c o r r u ga te d
m e d i c al  tu b i n g  ( C M T )  fa b r i c ate d  fr o m  c o p p e r  al l o y

N o .   5 1 0 0 0  s tr i p ,  a s  fo l l o ws :

( a) H a vi n g  a d e s i gn  m ar g i n  o f 3 . 5
( b ) E x te r n a l l y c o a te d  wi th  a n o n m e tal l i c  s h e ath  m a r ke d

wi th  th e  m an u fac tu r e r ’ s  m a r ki n g
( c ) L i s ti n g  i n c l u d e s  te s ti n g  to  d e m o n s tr ate  th a t C M T

s ys te m s  c an  b e  c o n s i s te n tl y g as  p u r g e d  wi th  r e s u l ts
e q u i val e n t to  c o m p ar ab l e  m e d i c a l  g as  c o p p e r
tu b i n g

1 5 . 4 . 4 . 3 . 2 . 1    C o p p e r  tu b e  s h a l l  b e  h ar d  te m p e r  o r  an n e a l e d
( s o ft te m p e r ) .

1 5 . 4 . 4 . 3 . 3  Fi tti n gs .    F i tti n g s  fo r  d e n tal  a i r  p i p i n g  s ys te m s  s h a l l
b e  p e r m i tte d  to  b e  an y o f th e  fo l l o wi n g ac c e p tab l e  j o i n i n g

m e th o d s :

( 1 ) B r az e d  o r  s o l d e r e d  fttings  c o m p l yi n g  wi th  AS M E  B 1 6 . 2 2 ,
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings

( 2 ) B r az e d  fttings  c o m p l yi n g  wi th  AN S I / AS M E  B 1 6 . 5 0 ,
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings

( 3 ) B r az e d  fttings  c o m p l yi n g wi th  AS M E  B 1 6 . 2 2 ,  wi th  s o c ke t
d e p th s  e q u al  to  o r  g r e ate r  th a n  b r a z e - j o i n t p r e s s u r e
fttings  c o m p l yi n g  wi th  AN S I / AS M E  B 1 6 . 5 0

( 4 ) F l ar e d  fttings  c o m p l yi n g  wi th  AS M E  B 1 6 . 2 6 ,  Cast Copper
Alloy Fittings for Flared Copper Tubes

( 5 ) C o m p r e s s i o n  fttings  ( 3 ∕4  i n .  m ax i m u m  s i z e )
( 6 ) Ax i a l l y s wag e d  fttings  c o m p l yi n g  wi th  1 5 . 4 . 4 . 2 . 3 . 5

1 5 . 4 . 4 . 3 . 4  J o i n ts .    J o i n ts  fo r  p i p i n g u n d e r  1 5 . 4 . 4 . 3  s h al l  c o m p l y
wi th  1 5 . 4 . 4 . 3 . 4 . 1  th r o u g h  1 5 . 4 . 4 . 3 . 4 . 3 .

1 5 . 4 . 4 . 3 . 4 . 1    J o i n ts  s h a l l  b e  b r az e d ,  s o l d e r e d ,  th r e ad e d ,  fared,
o r  th e  c o m p r e s s i o n  typ e .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

1 5 . 4 . 4 . 3 . 4 . 2    Wh e r e  j o i n ts  ar e  b r az e d ,  th e y s h al l  c o m p l y wi th
th e  r e q u i r e m e n ts  o f 1 5 . 4 . 6 .

1 5 . 4 . 4 . 3 . 4 . 3    S o l d e r e d  j o i n ts  s h al l  b e  m a d e  i n  ac c o r d an c e  wi th
AS T M  B 8 2 8 ,  Standard Practice for Making Capillary Joints by Solder‐
ing of Copper and Copper Alloy Tube and Fittings,  u s i n g  a  “ l e a d -
fr e e ”  s o l d e r  fller  m e tal  c o n ta i n i n g  n o t m o r e  th an  0 . 2  p e r c e n t

l e ad  b y vo l u m e  th at c o m p l i e s  wi th  AS T M  B 3 2 ,  Standard Specif‐
cation for Solder Metal.

1 5 . 4 . 4 . 4  P i p i n g fo r D e n tal  Vac u u m  S ys te m s  an d  S c ave n gi n g
S ys te m s .

1 5 . 4 . 4 . 4 . 1  G e n e ral .    P i p i n g fo r  d e n tal  va c u u m  s ys te m s  an d
s c ave n g i n g  s ys te m s  s h al l  b e  c o p p e r,  P VC  p l a s ti c ,  o r  C P VC  p l as ‐

ti c .

1 5 . 4 . 4 . 4 . 2  C o p p e r P i p i n g.    C o p p e r  p i p i n g  u n d e r  1 5 . 4 . 4 . 4  s h a l l
b e  i n  a c c o r d an c e  wi th  1 5 . 4 . 4 . 4 . 2 . 1  th r o u g h  1 5 . 4 . 4 . 4 . 2 . 3 .

1 5 . 4 . 4 . 4 . 2 . 1  C o p p e r Tub e .    C o p p e r  tu b i n g s h al l  b e  h ar d
te m p e r  o r  an n e a l e d  ( s o ft te m p e r )  a n d  s h al l  c o m p l y wi th  th e

fo l l o wi n g :

( 1 ) AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  Typ e  L  o r  K

( 2 ) AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube
for Medical Gas Systems,  Typ e  L  o r  K

( 3 ) AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube
for Air Conditioning and Refrigeration Field Service,  AC R tu b e
( O . D .  s i z e )

1 5 . 4 . 4 . 4 . 2 . 2  C o p p e r Fi tti n gs .    C o p p e r  fttings  s h al l  c o m p l y
wi th  th e  fo l l o wi n g :

( 1 ) B r az e d  o r  s o l d e r e d  fttings  c o n fo r m i n g  to  AS M E  B 1 6 . 2 2 ,
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings

( 2 ) B r az e d  fttings  c o n fo r m i n g  to  AN S I / AS M E  B 1 6 . 5 0 ,
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings

( 3 ) B r az e d  fttings  c o n fo r m i n g to  AS M E  B 1 6 . 2 2  wi th  s o c ke t
d e p th s  e q u al  to  o r  g r e ate r  th a n  b r a z e - j o i n t p r e s s u r e
fttings  c o n fo r m i n g  to  AN S I / AS M E  B 1 6 . 5 0

( 4 ) F l ar e d  fttings  c o n fo r m i n g to  AS M E  B 1 6 . 2 6 ,  Cast Copper
Alloy Fittings for Flared Copper Tubes

( 5 ) C o m p r e s s i o n  fttings  ( 3 ∕4  i n .  m ax i m u m  s i z e )

1 5 . 4 . 4 . 4 . 2 . 3  J o i n ts  fo r C o p p e r P i p i n g.    J o i n ts  i n  c o p p e r  tu b i n g
s h a l l  b e  i n  ac c o r d a n c e  wi th  th e  fo l l o wi n g :

( 1 ) J o i n ts  s h al l  b e  b r a z e d ,  s o l d e r e d ,  th r e ad e d ,  fared,  o r  th e
c o m p r e s s i o n  typ e .

( 2 ) Wh e r e  j o i n ts  ar e  b r az e d ,  th e y s h a l l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f 1 5 . 4 . 6 .

( 3 ) S o l d e r e d  j o i n ts  s h a l l  b e  m a d e  i n  a c c o r d an c e  wi th  AS T M
B 8 2 8 ,  Standard Practice for Making Capillary Joints by Solder‐
ing of Copper and Copper Alloy Tube and Fittings,  u s i n g  a

“ l e ad -fr e e ”  s o l d e r  fller  m e tal  c o n tai n i n g  n o t m o r e  th a n
0 . 2  p e r c e n t l e a d  b y vo l u m e  th at c o m p l i e s  wi th  AS T M  B 3 2 ,

Standard Specifcation for Solder Metal.

1 5 . 4 . 4 . 4 . 3  P VC  P l as ti c  P i p i n g.    P VC  p l as ti c  p i p i n g  u n d e r
1 5 . 4 . 4 . 4  s h a l l  b e  i n  a c c o r d a n c e  wi th  th e  fo l l o wi n g :

( 1 ) P VC  p l as ti c  p i p e  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d u l e  8 0 ,
c o n fo r m i n g to  AS T M  D 1 7 8 5 ,  Standard Specifcation for
Poly(Vinyl Chloride) (PVC) Plastic Pipe,  Schedules 40,  80,  and

1 20.
( 2 ) P VC  p l as ti c  fttings  s h a l l  b e  S c h e d u l e  4 0  o r  S c h e d u l e  8 0

to  m a tc h  th e  p i p e ,  c o n fo r m i n g  to  AS T M  D 2 4 6 6 ,  Standard
Specifcation for Poly(Vinyl Chloride) (PVC) Plastic Pipe

Fittings,  Schedule 40,  o r  AS T M  D 2 4 6 7 ,  Standard Specifcation
for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,  Schedule
80.

( 3 ) J o i n ts  i n  P VC  p l a s ti c  p i p i n g  s h a l l  b e  s o l ve n t- c e m e n te d  i n
a c c o r d an c e  wi th  AS T M  D 2 6 7 2 ,  Standard Specifcation for
Joints for IPS PVC Pipe Using Solvent Cement.

1 5 . 4 . 4 . 4 . 4  C P VC  P l as ti c  P i p i n g.    C P VC  p l a s ti c  p i p i n g  u n d e r
1 5 . 4 . 4 . 4  s h a l l  b e  i n  a c c o r d a n c e  wi th  th e  fo l l o wi n g :

( 1 ) C P VC  I P S  p l as ti c  p i p e  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d u l e
8 0 ,  c o n fo r m i n g  to  AS T M  F 4 4 1 / F 4 4 1 M ,  Standard Specifca‐
tion for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe,
Schedules 40 and 80.

( 2 ) C P VC  I P S  p l a s ti c  fttings  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d ‐
u l e  8 0  to  m atc h  th e  p i p e ,  c o n fo r m i n g  to  AS T M  F 4 3 8 ,
Standard Specifcation for Socket-Type Chlorinated Poly(Vinyl

Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 40,  o r  AS T M
F 4 3 9 ,  Standard Specifcation for Chlorinated Poly(Vinyl Chlor‐

ide) (CPVC) Plastic Pipe Fittings,  Schedule 80.
( 3 ) C P VC  C T S  p l a s ti c  p i p e  an d  fttings  1 ∕2  i n .  th r o u g h  2  i n .

s i z e  s h al l  b e  S D R 1 1 ,  c o n fo r m i n g  to  AS T M  D 2 8 4 6 /
D 2 8 4 6 M ,  Standard Specifcation for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution

Systems.
( 4 ) S o l ve n t c e m e n t fo r  j o i n ts  i n  C P VC  p l as ti c  p i p i n g s h a l l

c o m p l y wi th  AS T M  F 4 9 3 ,  Standard Specifcation for Solvent
Cements for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic

Pipe and Fittings.

1 5 . 4 . 4 . 5  P i p i n g fo r N i tro ge n .    N i tr o ge n  p i p i n g i n  d e n tal  fac i l i ‐
ti e s  s h al l  c o m p l y wi th  1 5 . 4 . 4 . 2 ,  i n c l u d i n g c l e an i n g fo r  o x yge n

s e r vi c e .

1 5 . 4 . 5  I n s tal l ati o n  o f M e d i c al  G as ,  D e n tal  Ai r,  an d  Vac u um
P i p i n g.

1 5 . 4 . 5 . 1  G e n e ral .

1 5 . 4 . 5 . 1 . 1    Gas  an d  va c u u m  p i p i n g  s ys te m s  s h al l  b e  as  l i s te d  i n
S e c ti o n   1 5 . 4 .

1 5 . 4 . 5 . 1 . 2    P i p i n g  m ate r i al s  s h a l l  b e  as  l i s te d  i n  1 5 . 4 . 4 .

1 5 . 4 . 5 . 2  P i p e  S i z i n g.    P i p i n g  s ys te m s  s h al l  b e  d e s i gn e d  an d
s i z e d  to  d e l i ve r  th e  r e q u i r e d  fow r ate s  at th e  u ti l i z ati o n  p r e s ‐

s u r e s .

1 5 . 4 . 5 . 3  M i n i m u m  P i p e  S i z e s .    T h e  m i n i m u m  s i z e  o f th e
fo l l o wi n g  p i p i n g  s h a l l  b e  as  fo l l o ws :

( 1 ) C ate go r y 2  o x yge n  p i p i n g  s h al l  b e  n o t l e s s  th an  D N 1 0
( N P S  3 ∕8  i n . )  ( 1 ∕2  i n .  O . D . )  s i z e .

( 2 ) C ate go r y 2  n i tr o u s  o x i d e  p i p i n g  s h al l  b e  n o t l e s s  th an
D N 8  ( N P S  1 ∕4  i n . )  ( 3 ∕8  i n .  O . D . )  s i z e .

( 3 ) C ate g o r y 2  o x yge n  p i p i n g  s h a l l  b e  at l e a s t 1  s i z e  l ar g e r
th a n  p i p i n g  fo r  n i tr o u s  o x i d e .

1 5 . 4 . 5 . 4  L o c ati o n  o f P i p i n g.    P i p i n g  s h a l l  n o t b e  l o c ate d  wh e r e
s u b j e c t to  c o n tac t wi th  o i l .

1 5 . 4 . 5 . 5  P ro te c ti o n  o f P i p i n g.

1 5 . 4 . 5 . 5 . 1    P i p i n g  s h al l  b e  p r o te c te d  ag ai n s t fr e e z i n g ,  c o r r o ‐
s i o n ,  a n d  p h ys i c al  d am ag e .

1 5 . 4 . 5 . 5 . 2    P i p i n g  e x p o s e d  i n  c o r r i d o r s  a n d  o th e r  l o c a ti o n s
wh e r e  s u b j e c t to  p h ys i c al  d am ag e  fr o m  th e  m o ve m e n t o f e q u i p ‐
m e n t s h al l  b e  p r o te c te d .
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1 5 . 4 . 5 . 6  P i p e  S u p p o r t.

1 5 . 4 . 5 . 6 . 1    P i p i n g  s h al l  b e  s u p p o r te d  fr o m  th e  b u i l d i n g s tr u c ‐
tu r e .

1 5 . 4 . 5 . 6 . 2    H a n ge r s  a n d  s u p p o r ts  s h al l  c o m p l y wi th  an d  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  M S S  S P - 5 8 ,  Pipe Hangers and
Supports — Materials,  Design,  Manufacture,  Selection,  Application,
and Installation.

1 5 . 4 . 5 . 6 . 3    H a n ge r s  a n d  s u p p o r ts  s h al l  b e  s i z e d  fo r  th e  tu b e  o r
p i p e  b e i n g s u p p o r te d .

1 5 . 4 . 5 . 6 . 4    I n  p o te n ti al l y d am p  l o c ati o n s ,  c o p p e r  tu b e  h an g e r s
an d  s u p p o r ts  th at ar e  i n  c o n ta c t wi th  th e  tu b e  s h al l  b e  p l a s ti c -
c o a te d  o r  o th e r wi s e  e l e c tr i c al l y i n s u l ate d  fr o m  th e  tu b e .

1 5 . 4 . 5 . 6 . 5    T h e  m ax i m u m  s u p p o r t s p a c i n g  fo r  c o p p e r  tu b e
s h a l l  b e  i n  a c c o r d a n c e  wi th  Tab l e  1 5 . 4 . 5 . 6 . 5 .

1 5 . 4 . 5 . 6 . 6    T h e  m ax i m u m  s u p p o r t s p ac i n g  fo r  p l as ti c  p i p e  s h a l l
b e  i n  a c c o r d an c e  wi th  Ta b l e  1 5 . 4 . 5 . 6 . 6 .

1 5 . 4 . 5 . 7  U n d e rgro un d  P i p i n g O u ts i d e  o f B u i l d i n gs .

1 5 . 4 . 5 . 7 . 1    B u r i e d  p i p i n g  o u ts i d e  o f b u i l d i n gs  s h a l l  b e  i n s tal l e d
b e l o w th e  l o c al  l e ve l  o f fr o s t p e n e tr ati o n .

1 5 . 4 . 5 . 7 . 2    T h e  i n s tal l ati o n  p r o c e d u r e  fo r  u n d e r gr o u n d  p i p i n g
s h a l l  p r e ve n t p h ys i c a l  d am ag e  to  th e  p i p i n g  wh i l e  b e i n g  b ac k‐
flled.

Tab l e   1 5 . 4 . 5 . 6 . 5  M ax i m u m  C o p p e r Tu b e  S u p p o r t S p ac i n g

  H an ge r S p ac i n g

P i p e  S i z e m m ft

D N 8  ( N P S  1 ∕4 )  ( 3 ∕8  i n .  O . D . ) 1 5 2 0 5
D N 1 0  ( N P S  3 ∕8 )  ( 1 ∕2  i n .  O . D . ) 1 8 3 0 6
D N 1 5  ( N P S  1 ∕2 )  ( 5 ∕8  i n .  O . D . ) 1 8 3 0 6
D N 2 0  ( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . ) 2 1 3 0 7
D N 2 5  ( N P S  1 )  ( 1 1 ∕8  i n .  O . D . ) 2 4 4 0 8
D N 3 2  ( N P S  1 1 ∕4 )  ( 1 3 ∕8  i n .  O . D . ) 2 7 4 0 9
D N 4 0  ( N P S  1 1 ∕2 )  ( 1 5 ∕8  i n .  O . D . )  

an d  l ar g e r
3 0 5 0 1 0

Ve r ti c al  r i s e r s ,  al l  s i z e s ,  e ve r y 
foor,  b u t n o t to  e x c e e d

4 5 7 0 1 5

Tab l e   1 5 . 4 . 5 . 6 . 6  M axi m u m  P l as ti c  P i p e  S up p o r t S p ac i n g

  H an ge r S p ac i n g

P i p e  S i z e m m ft

D N 1 5  ( N P S  1 ∕2 )  ( 5 ∕8  i n .  O . D . ) 1 2 2 0 4
D N 2 0  ( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . ) 1 2 2 0 4
D N 2 5  ( N P S  1 )  ( 1 1 ∕8  i n .  O . D . ) 1 3 2 0 4 . 3 3
D N 3 2  ( N P S  1 1 ∕4 )  ( 1 3 ∕8  i n .  O . D . ) 1 3 2 0 4 . 3 3
D N 4 0  ( N P S  1 1 ∕2 )  ( 1 5 ∕8  i n .  O . D . ) 1 4 2 0 4 . 6 6
D N 5 0  ( N P S  2 )  ( 2 3 ∕8  i n .  O . D . ) 1 4 2 0 4 . 6 6
D N 6 5  ( N P S  2 1 ∕2 )  ( 2 7 ∕8  i n .  O . D . )  

an d  l ar g e r
1 5 2 0 5

Ve r ti c al  r i s e r s ,  al l  s i z e s ,  e ve r y 
foor,  b u t n o t to  e x c e e d

3 0 4 0 1 0

1 5 . 4 . 5 . 7 . 3    I f th e  u n d e r g r o u n d  p i p i n g i s  p r o te c te d  b y a
c o n d u i t,  c o ve r,  o r  o th e r  e n c l o s u r e ,  th e  fo l l o wi n g r e q u i r e m e n ts

s h a l l  b e  m e t:

( 1 ) Ac c e s s  d u r i n g c o n s tr u c ti o n  s h a l l  b e  p r o vi d e d  a t th e  j o i n ts
fo r  vi s u al  i n s p e c ti o n  a n d  l e a k te s ti n g.

( 2 ) T h e  c o n d u i t,  c o ve r,  o r  e n c l o s u r e  s h al l  b e  s e l f-d r ai n i n g
an d  n o t r e ta i n  g r o u n d wate r  i n  p r o l o n g e d  c o n tac t wi th
c o p p e r  tu b i n g .

1 5 . 4 . 5 . 7 . 4    B u r i e d  p i p i n g th at i s  s u b j e c t to  s u r fa c e  l o ad s  s h a l l
b e  b u r i e d  at a  d e p th  th a t wi l l  p r o te c t th e  p i p i n g ,  i ts  e n c l o s u r e ,
o r  b o th ,  fr o m  e x c e s s i ve  s tr e s s e s .

1 5 . 4 . 5 . 7 . 5    T h e  m i n i m u m  backfll  c o ve r  a b o ve  th e  to p  o f th e
p i p i n g  o r  i ts  e n c l o s u r e  s h al l  b e  9 0 0  m m  ( 3 6  i n . ) ,  e x c e p t th at

th e  m i n i m u m  c o ve r  s h al l  b e  p e r m i tte d  to  b e  r e d u c e d  to
4 5 0  m m  ( 1 8  i n . )  wh e r e  th e r e  i s  n o  p o te n ti al  fo r  d am ag e  fr o m
s u r fac e  l o ad s  o r  s u r fac e  c o n d i ti o n s .

1 5 . 4 . 5 . 7 . 6    Tr e n c h e s  s h a l l  b e  e x c avate d  s o  th at th e  p i p i n g  o r  i ts
e n c l o s u r e  h as  frm,  s u b s ta n ti al l y c o n ti n u o u s  b e ar i n g o n  th e

b o tto m  o f th e  tr e n c h .

1 5 . 4 . 5 . 7 . 7    Backfll  s h al l  b e  c l e an ,  fr e e  fr o m  m ate r i a l  th at c a n
d am ag e  th e  p i p e ,  an d  c o m p a c te d .

1 5 . 4 . 5 . 7 . 8    A c o n ti n u o u s  wa r n i n g  ta p e  o r  m a r ke r  s h a l l  b e
p l a c e d  i m m e d i a te l y a b o ve  th e  p i p i n g  o r  i ts  e n c l o s u r e  to  c l e ar l y

i d e n ti fy th e  p i p e l i n e  b y specifc  n am e .

1 5 . 4 . 5 . 7 . 9    A c o n ti n u o u s  wa r n i n g  m e an s  s h al l  a l s o  b e  p l ac e d
ab o ve  th e  p i p e l i n e  at a p p r o x i m a te l y o n e -h al f th e  d e p th  o f
b u r i a l .

1 5 . 4 . 5 . 7 . 1 0    Wh e r e  b u r i e d  p i p i n g  i s  e x te n d e d  i n to  a b u i l d i n g
th r o u g h  a wal l  s l e e ve ,  th e  o u td o o r  e n d  o f th e  s l e e ve  s h a l l  b e

s e a l e d  wate r ti gh t to  p r e ve n t th e  e n tr an c e  o f g r o u n d wate r  i n to
th e  b u i l d i n g.

1 5 . 4 . 5 . 8  U n d e rgro un d  P i p i n g Wi th i n  B u i l d i n gs .

1 5 . 4 . 5 . 8 . 1    T h e  i n s tal l ati o n  p r o c e d u r e  fo r  u n d e r gr o u n d  p i p i n g
s h a l l  p r e ve n t p h ys i c a l  d am ag e  to  th e  p i p i n g  wh i l e  b e i n g  b ac k‐
flled.

1 5 . 4 . 5 . 8 . 2    I f th e  u n d e r g r o u n d  p i p i n g i s  p r o te c te d  b y a
c o n d u i t,  c o ve r,  o r  o th e r  e n c l o s u r e ,  ac c e s s  s h al l  b e  p r o vi d e d  at

th e  j o i n ts  d u r i n g  c o n s tr u c ti o n  fo r  vi s u a l  i n s p e c ti o n  an d  l e a k
te s ti n g .

1 5 . 4 . 5 . 8 . 3    T h e  p i p i n g  s h a l l  b e  backflled  wi th  c l e an  s an d  o r
gr a ve l .

1 5 . 4 . 5 . 9  P i p i n g Wi th i n  Fl o o r S l ab s  P ro h i b i te d .    D e n ta l  g as  an d
va c u u m  p i p i n g  s h al l  n o t b e  i n s ta l l e d  wi th i n  foor  s l a b s .

1 5 . 4 . 5 . 1 0  H o s e  an d  Fl e x i b l e  C o n n e c to rs .

1 5 . 4 . 5 . 1 0 . 1    H o s e  an d  fexible  c o n n e c to r s ,  b o th  m e tal l i c  an d
n o n m e tal l i c ,  s h al l  b e  n o  l o n g e r  th a n  n e c e s s ar y n o r  p e n e tr ate
o r  b e  c o n c e a l e d  i n  wal l s ,  foors,  c e i l i n gs ,  o r  p ar ti ti o n s .

1 5 . 4 . 5 . 1 0 . 2    H o s e  a n d  fexible  c o n n e c to r s ,  m e ta l l i c  o r  n o n m e ‐
ta l l i c ,  s h al l  h a ve  a m i n i m u m  b u r s t g au ge  p r e s s u r e  o f 6 8 9 5  kP a

( 1 0 0 0   p s i ) .

1 5 . 4 . 5 . 1 0 . 3    M e d i c a l  g as  h o s e  a n d  fexible  c o n n e c to r s  s h a l l  b e
o x yg e n  c o m p ati b l e .

1 5 . 4 . 5 . 1 0 . 4    H o s e  an d  fexible  c o n n e c to r s  s h a l l  b e  c l e ar l y i d e n ‐
tifed  as  to  th e  g as  c o n te n t.
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1 5 . 4 . 5 . 1 0 . 5    H o s e  an d  fexible  c o n n e c to r s  fo r  d e n ta l  m e d i c al
g as e s  s h al l  b e  gas-specifc  an d  n o t b e  p e r m i tte d  to  c o n d u c t a n y

o th e r  ga s ,  g as  m i x tu r e ,  o r  l i q u i d .

1 5 . 4 . 6  B raz i n g C o p p e r Tu b i n g.

1 5 . 4 . 6 . 1  Qualifcation  o f B raz i n g P ro c e d u re s  an d  B raz e rs .

1 5 . 4 . 6 . 1 . 1    B r az i n g  p r o c e d u r e s  an d  b r a z e r  p e r fo r m a n c e  fo r  th e
i n s ta l l ati o n  o f d e n tal  p i p i n g s h al l  b e  i n  ac c o r d an c e  wi th  e i th e r
S e c ti o n  I X ,  “ We l d i n g an d  B r az i n g  Qualifcations,”  o f th e  AS M E

Boiler and Pressure Vessel Code,  o r  AWS  B 2 . 2 / B 2 . 2 M ,  Specifcation
for Brazing Procedure and Performance Qualifcation,  b o th  as  m o d i ‐
fed  b y 1 5 . 4 . 6 .

1 5 . 4 . 6 . 1 . 2    B r az e r s  s h al l  b e  qualifed  b y vi s u al  e x a m i n ati o n  o f
th e  te s t c o u p o n s  fo l l o we d  b y s e c ti o n i n g .

1 5 . 4 . 6 . 1 . 3    T h e  b r az i n g  p r o c e d u r e  specifcation  s h a l l  ad d r e s s
c l e an i n g,  j o i n t c l e a r an c e ,  o ve r l a p ,  i n te r n al  p u r ge  g as ,  p u r g e  ga s
fow r ate ,  a n d  fller  m e tal .

1 5 . 4 . 6 . 1 . 4    T h e  b r a z i n g p r o c e d u r e  qualifcation  r e c o r d  an d  th e
r e c o r d  o f b r az e r  p e r fo r m an c e  qualifcation  s h al l  d o c u m e n t th e
fller  m e ta l  u s e d ,  c l e a n i n g ,  j o i n t c l e ar an c e ,  o ve r l a p ,  i n te r n al
p u r g e  ga s  a n d  fow r a te  d u r i n g  b r a z i n g o f th e  c o u p o n ,  a n d  th e

a b s e n c e  o f i n te r n a l  o x i d ati o n  i n  th e  c o m p l e te d  c o u p o n .

1 5 . 4 . 6 . 1 . 5    B r az i n g  p r o c e d u r e s  qualifed  b y a  te c h n i c al l y
c o m p e te n t gr o u p  o r  ag e n c y s h a l l  b e  p e r m i tte d  u n d e r  th e

fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  b r az i n g  p r o c e d u r e  specifcation  an d  th e  p r o c e d u r e
qualifcation  r e c o r d  m e e t th e  r e q u i r e m e n ts  o f th i s  c o d e .

( 2 ) T h e  e m p l o ye r  o b tai n s  a c o p y o f b o th  th e  b r az i n g  p r o c e ‐
d u r e  specifcation  a n d  th e  s u p p o r ti n g  qualifcation

r e c o r d  fr o m  th e  g r o u p  o r  ag e n c y an d  s i g n s  a n d  d ate s
th e s e  r e c o r d s ,  th e r e b y a c c e p ti n g r e s p o n s i b i l i ty fo r  th e
qualifcations  th at we r e  p e r fo r m e d  b y th e  g r o u p  o r
a ge n c y.

( 3 ) T h e  e m p l o ye r  qualifes  at l e a s t o n e  b r a z e r  fo l l o wi n g e a c h
b r a z i n g p r o c e d u r e  specifcation  u s e d .

1 5 . 4 . 6 . 1 . 6    An  e m p l o ye r  s h a l l  b e  p e r m i tte d  to  ac c e p t b r az e r
qualifcation  r e c o r d s  o f a p r e vi o u s  e m p l o ye r  u n d e r  th e  fo l l o w‐

i n g c o n d i ti o n s :

( 1 ) T h e  b r az e r  h as  b e e n  qualifed  fo l l o wi n g  th e  s am e  p r o c e ‐
d u r e  th at th e  n e w e m p l o ye r  u s e s  o r  an  e q u i va l e n t p r o c e ‐

d u r e .
( 2 ) T h e  n e w e m p l o ye r  o b ta i n s  a  c o p y o f th e  r e c o r d  o f b r az e r

p e r fo r m an c e  qualifcation  te s ts  fr o m  th e  p r e vi o u s
e m p l o ye r  an d  s i gn s  an d  d ate s  th e s e  r e c o r d s ,  th e r e b y
a c c e p ti n g r e s p o n s i b i l i ty fo r  th e  qualifcations  p e r fo r m e d

b y th e  p r e vi o u s  e m p l o ye r.

1 5 . 4 . 6 . 1 . 7    P e r fo r m an c e  qualifcations  o f b r a z e r s  s h al l  r e m ai n
i n  e ffe c t indefnitely,  u n l e s s  th e  b r az e r  d o e s  n o t b r a z e  wi th  th e
qualifed  p r o c e d u r e  fo r  a p e r i o d  e x c e e d i n g 6  m o n th s  o r  th e r e

i s  a specifc  r e as o n  to  q u e s ti o n  th e  ab i l i ty o f th e  b r az e r.

1 5 . 4 . 6 . 2  B raz e d  J o i n ts .

1 5 . 4 . 6 . 2 . 1    B r az e d  tu b e  j o i n ts  s h al l  b e  o f th e  s o c ke t typ e .

1 5 . 4 . 6 . 2 . 2    B r az e d  j o i n ts  s h al l  b e  m a d e  u s i n g a b r az i n g  al l o y
th a t e x h i b i ts  a  m e l ti n g  te m p e r atu r e  i n  e x c e s s  o f 5 3 8 ° C
( 1 0 0 0 ° F )  to  r e tai n  th e  i n te g r i ty o f th e  p i p i n g  s ys te m  i n  th e

e ve n t o f fre  e x p o s u r e .

1 5 . 4 . 6 . 2 . 3    F i l l e r  m e tal s  s h a l l  b o n d  wi th  an d  b e  m e ta l l u r g i c al l y
c o m p a ti b l e  wi th  th e  b as e  m e ta l  b e i n g  j o i n e d .

1 5 . 4 . 6 . 2 . 4    F i l l e r  m e tal s  s h al l  c o m p l y wi th  AN S I / AWS  A5 . 8 M /
A5 . 8 ,  Specifcation for Filler Metals for Brazing and Braze Welding.

1 5 . 4 . 6 . 2 . 5    C o p p e r- to -c o p p e r  j o i n ts  s h al l  b e  b r az e d  u s i n g  a
c o p p e r- p h o s p h o r u s  o r  c o p p e r-p h o s p h o r u s - s i l ve r  b r a z i n g fller

m e tal  ( i . e . ,  B C u P  s e r i e s )  wi th o u t fux.

1 5 . 4 . 6 . 2 . 6    J o i n ts  to  b e  b r az e d  i n  p l ac e  s h a l l  b e  ac c e s s i b l e  fo r
n e c e s s ar y p r e p ar ati o n ,  a s s e m b l y,  h e ati n g ,  fller  ap p l i c ati o n ,
c o o l i n g,  c l e a n i n g ,  a n d  i n s p e c ti o n .

1 5 . 4 . 6 . 3  C u tti n g Tu b e  E n d s .

1 5 . 4 . 6 . 3 . 1    Tu b e  e n d s  s h al l  b e  c u t s q u a r e  u s i n g a  s h ar p  tu b i n g
c u tte r  to  avo i d  d e fo r m i n g  th e  tu b e .

1 5 . 4 . 6 . 3 . 2    T h e  c u tti n g  wh e e l s  o n  tu b i n g  c u tte r s  s h al l  b e  fr e e
fr o m  gr e a s e ,  o i l ,  o r  o th e r  l u b r i c a n ts  n o t r e c o m m e n d e d  fo r

o x yg e n  s e r vi c e .

1 5 . 4 . 6 . 3 . 3    T h e  c u t e n d s  o f th e  tu b e  s h al l  b e  r o l l e d  s m o o th  o r
d e b u r r e d  wi th  a s h a r p ,  c l e a n  d e b u r r i n g to o l ,  taki n g  c ar e  to

p r e ve n t c h i p s  fr o m  e n te r i n g  th e  tu b e .

1 5 . 4 . 6 . 4  C l e an i n g J o i n ts  fo r B raz i n g.

1 5 . 4 . 6 . 4 . 1    T h e  i n te r i o r  s u r fa c e s  o f tu b e s ,  fttings,  a n d  o th e r
c o m p o n e n ts  th at ar e  c l e a n e d  fo r  o x yg e n  s e r vi c e  s h a l l  b e  s to r e d
an d  h an d l e d  to  a vo i d  c o n tam i n a ti o n  p r i o r  to  a s s e m b l y an d

b r a z i n g.

1 5 . 4 . 6 . 4 . 2    T h e  e x te r i o r  s u r fa c e s  o f tu b e  e n d s  s h a l l  b e  c l e an e d
p r i o r  to  b r az i n g  to  r e m o ve  a n y o x i d e s  an d  s u r fac e  d i r t a n d  to

r o u gh e n  th e  s u r fac e s  to  p r e p ar e  th e m  fo r  b r az i n g .

1 5 . 4 . 6 . 4 . 3    N o n a b r a s i ve  p ad s  s h al l  b e  u s e d  to  c l e a n  th e  e x te r i o r
s u r fac e s  o f tu b e  e n d s .

1 5 . 4 . 6 . 4 . 4    T h e  u s e  o f s te e l  wo o l ,  s an d  c l o th ,  o r  wi r e  b r u s h e s
s h a l l  b e  p r o h i b i te d .

1 5 . 4 . 6 . 4 . 5    T h e  c l e an i n g  p r o c e s s  s h al l  n o t r e s u l t i n  gr o o vi n g
th e  s u r fa c e s  to  b e  j o i n e d .

1 5 . 4 . 6 . 4 . 6    Afte r  b e i n g  ab r ad e d ,  th e  s u r fac e s  s h al l  b e  wi p e d
u s i n g  a c l e an ,  l i n t- fr e e  wh i te  c l o th .

1 5 . 4 . 6 . 4 . 7    Tu b e s ,  fttings,  val ve s ,  a n d  o th e r  c o m p o n e n ts  s h a l l
b e  vi s u a l l y e x am i n e d  i n te r n al l y b e fo r e  b e i n g  j o i n e d  to  ve r i fy
th a t th e y h a ve  n o t b e c o m e  c o n tam i n a te d  fo r  o x yg e n  s e r vi c e

a n d  th at th e y a r e  fr e e  o f o b s tr u c ti o n s  o r  d e b r i s .

1 5 . 4 . 6 . 4 . 8    M a te r i al  th at h a s  b e c o m e  c o n tam i n ate d  i n te r n al l y
a n d  i s  n o t c l e a n  fo r  o x yge n  s e r vi c e  s h al l  n o t b e  i n s tal l e d .

1 5 . 4 . 6 . 4 . 9    J o i n ts  s h al l  b e  b r az e d  wi th i n  8  h o u r s  afte r  b e i n g
c l e an e d  fo r  b r a z i n g.

1 5 . 4 . 6 . 5  B raz i n g D i s s i m i l ar M e tal s .

1 5 . 4 . 6 . 5 . 1    F l u x  s h al l  o n l y b e  u s e d  wh e n  b r az i n g  d i s s i m i l a r
m e tal s ,  s u c h  as  c o p p e r  a n d  b r o n z e  o r  b r a s s ,  u s i n g  a s i l ve r  b r a z ‐

i n g  fller  m e ta l  ( i . e . ,  B Ag s e r i e s ) .

1 5 . 4 . 6 . 5 . 2    C as t m e tal s  s h a l l  n o t b e  feld  b r a z e d .

1 5 . 4 . 6 . 5 . 3    S u r fac e s  s h a l l  b e  c l e an e d  fo r  b r az i n g  i n  ac c o r d a n c e
wi th  1 5 . 4 . 6 . 4 .
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1 5 . 4 . 6 . 5 . 4    F l u x  s h a l l  b e  a p p l i e d  s p a r i n g l y to  m i n i m i z e  c o n tam ‐
i n ati o n  o f th e  i n s i d e  o f th e  tu b e  wi th  fux.

1 5 . 4 . 6 . 5 . 5    T h e  fux  s h a l l  b e  ap p l i e d  an d  wo r ke d  o ve r  th e
c l e an e d  s u r fac e s  to  b e  b r az e d  u s i n g  a s ti ff b r i s tl e  b r u s h  to
e n s u r e  c o m p l e te  c o ve r a ge  a n d  we tti n g o f th e  s u r fac e s  wi th  fux.

1 5 . 4 . 6 . 5 . 6    Wh e r e  p o s s i b l e ,  s h o r t s e c ti o n s  o f c o p p e r  tu b e  s h a l l
b e  b r a z e d  o n to  th e  n o n c o p p e r  c o m p o n e n t,  an d  th e  i n te r i o r  o f
th e  s u b as s e m b l y s h a l l  b e  c l e an e d  o f fux  p r i o r  to  i n s tal l ati o n  i n
th e  p i p i n g s ys te m .

1 5 . 4 . 6 . 5 . 7    O n  j o i n ts  D N 2 0  ( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . )  s i z e  an d
s m al l e r,  fux-coated  b r az i n g  r o d s  s h a l l  b e  p e r m i tte d  to  b e  u s e d
i n  l i e u  o f ap p l yi n g  fux  to  th e  s u r fac e s  to  b e  j o i n e d .

1 5 . 4 . 6 . 6  N i tro ge n  P u rge .

1 5 . 4 . 6 . 6 . 1    Wh i l e  b e i n g b r az e d ,  j o i n ts  s h a l l  b e  c o n ti n u o u s l y
p u r g e d  wi th  o i l -fr e e ,  d r y n i tr o g e n  N F  to  p re ve n t th e  fo r m a ti o n

o f c o p p e r  o x i d e  o n  th e  i n s i d e  s u r fac e  o f th e  j o i n t.

1 5 . 4 . 6 . 6 . 2    T h e  s o u r c e  o f th e  n i tr o ge n  p u r ge  g as  s h a l l  b e  m o n i ‐
to r e d ,  a n d  th e  i n s tal l e r  s h al l  b e  a u d i b l y al e r te d  wh e n  th e

c o n te n t i s  l o w.

1 5 . 4 . 6 . 6 . 3    T h e  n i tr o ge n  p u r ge  ga s  fow r ate  s h al l  n o t b e  h i g h
e n o u gh  to  p r o d u c e  a p o s i ti ve  p r e s s u r e  i n  th e  p i p i n g  s ys te m .

1 5 . 4 . 6 . 6 . 4    T h e  n i tr o ge n  p u r ge  g as  fow s h a l l  b e  c o n tr o l l e d  b y
th e  u s e  o f b o th  a  p r e s s u r e  r e g u l a to r  an d  a fowmeter  o r  a
c o m b i n ati o n  th e r e o f.

1 5 . 4 . 6 . 6 . 5    P r e s s u r e  r e g u l ato r s  al o n e  s h al l  n o t b e  u s e d  to
c o n tr o l  n i tr o g e n  p u r ge  g as  fow r ate s .

1 5 . 4 . 6 . 6 . 6    D u r i n g an d  afte r  i n s tal l ati o n ,  o p e n i n g s  i n  th e
p i p i n g  s ys te m  s h a l l  b e  ke p t c a p p e d  o r  p l u g g e d  to  m ai n tai n  a

n i tr o g e n  a tm o s p h e r e  wi th i n  th e  p i p i n g  an d  to  p r e ve n t d e b r i s
o r  o th e r  c o n ta m i n an ts  fr o m  e n te r i n g th e  s ys te m .

1 5 . 4 . 6 . 6 . 7    Wh i l e  a j o i n t i s  b e i n g  b r az e d ,  a d i s c h ar g e  o p e n i n g
s h a l l  b e  p r o vi d e d  o n  th e  o p p o s i te  s i d e  o f th e  j o i n t fr o m  wh e r e
th e  n i tr o ge n  p u r ge  g as  i s  b e i n g  i n tr o d u c e d .

1 5 . 4 . 6 . 6 . 8    T h e  fow o f n i tr o g e n  p u r g e  ga s  s h a l l  b e  m ai n ta i n e d
u n ti l  th e  j o i n t i s  c o o l  to  th e  to u c h .

1 5 . 4 . 6 . 6 . 9    Afte r  th e  j o i n t h as  c o o l e d ,  th e  p u r g e  d i s c h a r ge
o p e n i n g  s h a l l  b e  p l u gg e d  o r  c ap p e d  to  p r e ve n t c o n tam i n a ti o n

o f th e  i n s i d e  o f th e  tu b e  a n d  m ai n ta i n  th e  n i tr o ge n  atm o s ‐
p h e r e  wi th i n  th e  p i p i n g  s ys te m .

1 5 . 4 . 6 . 7  As s e m b l i n g an d  H e ati n g B raz e d  J o i n ts .

1 5 . 4 . 6 . 7 . 1    Tu b e  e n d s  s h a l l  b e  i n s e r te d  e i th e r  fu l l y i n to  th e
d e p th  o f th e  ftting  s o c ke t o r  to  a  m e c h an i c a l l y l i m i te d  d e p th
th at i s  n o t l e s s  th an  th e  m i n i m u m  c u p  d e p th  ( i . e . ,  o ve r l a p )
specifed  i n  AN S I / AS M E  B 1 6 . 5 0 ,  Wrought Copper and Copper

Alloy Braze-Joint Pressure Fittings.

1 5 . 4 . 6 . 7 . 2    Wh e r e  fux  i s  p e r m i tte d ,  j o i n ts  s h al l  b e  h e a te d
s l o wl y u n ti l  th e  fux  h as  liquefed.

1 5 . 4 . 6 . 7 . 3    Afte r  fux  h as  liquefed,  o r  wh e re  fux  i s  n o t p e r m i t‐
te d  to  b e  u s e d ,  th e  j o i n t s h al l  b e  h e ate d  q u i c kl y to  th e  b r a z i n g

te m p e r a tu r e ,  taki n g  c ar e  n o t to  o ve rh e at th e  j o i n t.

1 5 . 4 . 6 . 7 . 4    Te c h n i q u e s  fo r  h e a ti n g j o i n ts ,  ap p l yi n g  th e  b r a z i n g
fller  m e ta l ,  an d  m aki n g  th e  h o r i z o n tal ,  ve r ti c al ,  an d  l a r ge -
d i a m e te r  j o i n ts  s h a l l  b e  a s  d e s c r i b e d  i n  s e c ti o n s  o n  a p p l yi n g

h e a t a n d  b r az i n g  h o r i z o n tal  an d  ve r ti c al  j o i n ts  i n  C h ap te r  VI I I ,
“ B r az e d  J o i n ts , ”  i n  th e  C D A Copper Tube Handbook.

1 5 . 4 . 6 . 8  I n s p e c ti o n  o f B raz e d  J o i n ts .

1 5 . 4 . 6 . 8 . 1    Afte r  b r az i n g ,  th e  o u ts i d e  o f al l  j o i n ts  s h a l l  b e
c l e an e d  b y wa s h i n g wi th  wate r  an d  a wi r e  b r u s h  to  r e m o ve  an y
r e s i d u e  a n d  al l o w c l e a r  vi s u al  i n s p e c ti o n  o f th e  j o i n t.

1 5 . 4 . 6 . 8 . 2    Wh e r e  fux  h as  b e e n  u s e d ,  th e  was h  wa te r  s h a l l  b e
h o t.

1 5 . 4 . 6 . 8 . 3    E a c h  j o i n t s h a l l  b e  vi s u al l y i n s p e c te d  afte r  c l e a n i n g
th e  o u ts i d e  s u r fa c e s .

1 5 . 4 . 6 . 8 . 4    J o i n ts  e x h i b i ti n g th e  fo l l o wi n g c o n d i ti o n s  s h al l  n o t
b e  p e r m i tte d :

( 1 ) F l u x  o r  fux  r e s i d u e  ( wh e r e  fux  o r  fux-coated  B Ag  r o d s
ar e  u s e d  wi th  d i s s i m i l ar  m e ta l s )

( 2 ) B as e  m e ta l  m e l ti n g  o r  e r o s i o n
( 3 ) U n m e l te d  fller  m e tal
( 4 ) F ai l u r e  o f th e  fller  m e ta l  to  b e  c l e ar l y vi s i b l e  a l l  th e  way

a r o u n d  th e  j o i n t at th e  i n te r fa c e  b e twe e n  th e  s o c ke t an d
th e  tu b e

( 5 ) C r ac ks  i n  th e  tu b e  o r  c o m p o n e n t
( 6 ) C r ac ks  i n  th e  fller  m e tal
( 7 ) F ai l u r e  o f th e  j o i n t to  h o l d  th e  te s t p r e s s u r e  u n d e r  th e

i n s ta l l e r-p e r fo r m e d  i n i ti a l  p r e s s u r e  te s t (see 1 5. 4. 7. 4. 4)
an d  s tan d i n g p r e s s u r e  te s t (see 1 5. 4. 7. 4. 6)

1 5 . 4 . 6 . 8 . 5    J o i n ts  th at ar e  identifed  as  d e fe c ti ve  u n d e r  c o n d i ‐
ti o n s  specifed  i n  1 5 . 4 . 6 . 8 . 4 ( 2 )  o r  1 5 . 4 . 6 . 8 . 4 ( 5 )  s h al l  b e

r e p l a c e d .

1 5 . 4 . 6 . 8 . 6    J o i n ts  th a t ar e  fo u n d  to  b e  d e fe c ti ve  u n d e r  c o n d i ‐
ti o n s  specifed  i n  1 5 . 4 . 6 . 8 . 4 ( 1 ) ,  1 5 . 4 . 6 . 8 . 4 ( 3 ) ,  1 5 . 4 . 6 . 8 . 4 ( 4 ) ,
1 5 . 4 . 6 . 8 . 4 ( 6 ) ,  o r  1 5 . 4 . 6 . 8 . 4 ( 7 )  s h a l l  b e  p e r m i tte d  to  b e

r e p ai r e d ,  e x c e p t th at n o  j o i n t s h al l  b e  r e h e ate d  m o r e  th a n
o n c e  b e fo r e  b e i n g  r e p l a c e d .

1 5 . 4 . 7  P e r fo r m an c e  C ri te ri a an d  Te s ti n g ( O x yge n  an d  N i tro us
O x i d e ) .

1 5 . 4 . 7 . 1  Te s ti n g an d  Verifcation.

1 5 . 4 . 7 . 1 . 1  G e n e ral .

1 5 . 4 . 7 . 1 . 1 . 1    I n s p e c ti o n  a n d  te s ti n g  s h al l  b e  p e r fo r m e d  o n  a l l
n e w p i p e d  o x yge n  an d  n i tr o u s  o x i d e  s ys te m s ,  a d d i ti o n s ,  r e n o va‐

ti o n s ,  te m p o r ar y i n s ta l l ati o n s ,  o r  r e p a i r e d  s ys te m s  to  e n s u r e ,  b y
a  d o c u m e n te d  p r o c e d u r e ,  th at th e  fo l l o wi n g  h ave  b e e n
c o m p l e te d :

( 1 ) Al l  ap p l i c a b l e  r e q u i r e m e n ts  o f th i s  c o d e  h ave  b e e n
fo l l o we d .

( 2 ) S ys te m  i n te gr i ty h as  b e e n  a c h i e ve d  o r  m ai n ta i n e d .
( 3 ) P i p i n g  s ys te m s  ar e  r e ad y fo r  te s ti n g an d  verifcation.
( 4 ) P i p i n g  s ys te m s  a r e  p e r fo r m i n g  i n  ac c o r d an c e  wi th  th e i r

d e s i g n  r e q u i r e m e n ts .

1 5 . 4 . 7 . 1 . 1 . 2    T h e  i n s p e c ti o n  an d  te s ti n g r e p o r ts  s h al l  b e
s u b m i tte d  d i r e c tl y to  th e  p a r ty th at c o n tr ac te d  fo r  th e  te s ti n g ,
wh o  th e n  s u b m i ts  th e  r e p o r ts  th r o u g h  c h a n n e l s  to  th e  r e s p o n s i ‐
b l e  fac i l i ty a u th o r i ty an d  an y o th e r s  th at ar e  r e q u i r e d .

1 5 . 4 . 7 . 1 . 1 . 3    Re p o r ts  s h al l  c o n ta i n  d e tai l e d  l i s ti n g s  o f al l  fnd‐
ings  an d  r e s u l ts .

1 5 . 4 . 7 . 1 . 1 . 4    T h e  r e s p o n s i b l e  fac i l i ty a u th o r i ty s h al l  r e vi e w th e
i n s p e c ti o n  a n d  te s ti n g  r e c o r d s  p r i o r  to  th e  u s e  o f an y s ys te m s  to
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e n s u r e  th a t a l l  fndings  an d  r e s u l ts  o f th e  i n s p e c ti o n  a n d  te s t‐
i n g  h a ve  b e e n  s u c c e s s fu l l y c o m p l e te d  b e fo r e  u s e .

1 5 . 4 . 7 . 1 . 1 . 5    Al l  d o c u m e n tati o n  p e r tai n i n g  to  i n s p e c ti o n s  an d
te s ti n g  s h a l l  b e  m ai n tai n e d  o n -s i te  wi th i n  th e  fac i l i ty.

1 5 . 4 . 7 . 2  Re q ui re d  Te s ti n g an d  Verifcation.

1 5 . 4 . 7 . 2 . 1  C ate go r y 2  M e d i c al  G as  S ys te m s  ( O x yge n  an d
N i tro u s  O x i d e ) .    Al l  C ate go r y 2  o x yge n  an d  n i tr o u s  o x i d e
p i p i n g  s ys te m s  i n d i c ate d  i n  1 5 . 4 . 2  s h a l l  b e  i n i ti al l y te s te d  i n

a c c o r d an c e  wi th  1 5 . 4 . 7 . 4 .

1 5 . 4 . 7 . 2 . 2    T h e  o x yg e n  an d  n i tr o u s  o x i d e  p i p i n g s ys te m s  s h a l l
b e  verifed  i n  a c c o r d an c e  wi th  1 5 . 4 . 7 . 5 .

1 5 . 4 . 7 . 3  Qualifcation  o f S ys te m  Te s te rs  an d  Verifers  ( O x yge n
an d  N i tro u s  O x i d e ) .

1 5 . 4 . 7 . 3 . 1    I n d i vi d u al s  wh o  p e r fo r m  th e  i n i ti a l  an d  fnal  te s ts  o f
th e  o x yg e n  an d  n i tr o u s  o x i d e  p i p i n g  s ys te m s  s h a l l  b e  certifed
to  AS S E  6 0 1 0 ,  Professional Qualifcations Standard for Medical Gas

Systems Installers,  o r  verifers  wh o  c o m p l y wi th  1 5 . 4 . 7 . 3 . 2 .

1 5 . 4 . 7 . 3 . 2    I n d i vi d u a l s  wh o  ve r i fy th e  o x yg e n  an d  n i tr o u s  o x i d e
p i p i n g  s ys te m s  s h al l  b e  certifed  to  AS S E  6 0 3 0 ,  Professional Qual‐
ifcations Standard for Medical Gas Systems Verifers.

1 5 . 4 . 7 . 4  I n i ti al  Te s ti n g o f P i p i n g S ys te m s  ( O x yge n  an d  N i tro us
O x i d e ) .

1 5 . 4 . 7 . 4 . 1  G e n e ral .

1 5 . 4 . 7 . 4 . 1 . 1    T h e  i n i ti al  te s ts  r e q u i r e d  b y 1 5 . 4 . 7 . 4  s h al l  b e
p e r fo r m e d  p r i o r  to  e i th e r  th e  fnal  te s ts  o r  th e  verifcation  te s ts
l i s te d  i n  1 5 . 4 . 7 . 5 .

1 5 . 4 . 7 . 4 . 1 . 2    T h e  te s t g as  fo r  ga s  p i p i n g  s ys te m s  s h a l l  b e  o i l -
fr e e ,  d r y n i tr o ge n  N F.

1 5 . 4 . 7 . 4 . 1 . 3    Wh e r e  m a n u fac tu r e d  a s s e m b l i e s  a r e  to  b e
i n s ta l l e d ,  th e  i n i ti al  te s ts  r e q u i r e d  b y 1 5 . 4 . 7 . 4  s h al l  b e

p e r fo r m e d  as  fo l l o ws :

( 1 ) Afte r  c o m p l e ti o n  o f th e  d i s tr i b u ti o n  p i p i n g  b u t b e fo r e
th e  s ta n d i n g  p r e s s u r e  te s t

( 2 ) P r i o r  to  i n s tal l a ti o n  o f m a n u fac tu r e d  a s s e m b l i e s  s u p p l i e d
th r o u g h  fexible  h o s e  o r  fexible  tu b i n g

( 3 ) F o r  a l l  s ta ti o n  o u tl e ts / i n l e ts  o n  i n s ta l l e d  m a n u fac tu r e d
as s e m b l i e s  s u p p l i e d  th r o u g h  c o p p e r  tu b i n g

1 5 . 4 . 7 . 4 . 1 . 4    Wh e r e  p l a s ti c  vac u u m  a n d  p l as ti c  s c ave n g i n g
p i p i n g  s ys te m s  ar e  i n s ta l l e d ,  th e y s h a l l  b e  vi s u a l l y i n s p e c te d  fo r

c r o s s -c o n n e c ti o n s  to  p o s i ti ve - p r e s s u r e  s ys te m s  b e fo r e  a p p l yi n g
p o s i ti ve  te s t p r e s s u r e s  to  th e  c o p p e r  p i p i n g s ys te m s .

1 5 . 4 . 7 . 4 . 1 . 5    Wh e r e  b r a z e d  j o i n ts  i n  c o p p e r  tu b i n g  ar e  fo u n d
to  b e  d e fe c ti ve ,  th e y s h al l  b e  r e p a i r e d  i f p e r m i tte d  b y 1 5 . 4 . 6 . 8 . 6
o r  r e p l ac e d  i f r e q u i r e d  b y 1 5 . 4 . 6 . 8 . 5 ,  an d  r e te s te d .  T h e  p i p i n g

s h a l l  b e  r e p u r ge d  i f n e c e s s ar y.

1 5 . 4 . 7 . 4 . 1 . 6    D u r i n g th e  p r o c e s s  o f i n i ti a l  te s ti n g,  th e  identif‐
cation  a n d  l a b e l i n g  o f th e  m e d i c al  ga s  a n d  vac u u m  p i p i n g  s h a l l

b e  c h e c ke d .

1 5 . 4 . 7 . 4 . 2  I n i ti al  P i p i n g B l o wd o wn  ( O x yge n  an d  N i tro u s
O x i d e ) .    P i p i n g  i n  d e n tal  a i r  an d  va c u u m  d i s tr i b u ti o n  s ys te m s
s h a l l  b e  b l o wn  c l e ar  b y m e a n s  o f o i l -fr e e ,  d r y n i tr o g e n  N F  afte r

i n s ta l l a ti o n  o f th e  d i s tr i b u ti o n  p i p i n g  b u t b e fo r e  i n s ta l l ati o n  o f
s tati o n  o u tl e t/ i n l e t r o u gh - i n  a s s e m b l i e s  an d  o th e r  s ys te m
c o m p o n e n ts  ( e . g . ,  p r e s s u r e / va c u u m  al ar m  d e vi c e s ,  p r e s s u r e /

vac u u m  i n d i c a to r s ,  p r e s s u r e  r e l i e f val ve s ,  m a n i fo l d s ,  a n d  s o u r c e
e q u i p m e n t) .

1 5 . 4 . 7 . 4 . 3  I n i ti al  C ro s s - C o n n e c ti o n  Te s t fo r C o p p e r P i p i n g
S ys te m s .

1 5 . 4 . 7 . 4 . 3 . 1    C o p p e r  p i p i n g s h a l l  n o t b e  te s te d  b e fo r e  a n y p l a s ‐
ti c  p i p i n g.

1 5 . 4 . 7 . 4 . 3 . 2    I t s h a l l  b e  d e te r m i n e d  th at n o  c r o s s - c o n n e c ti o n s
e x i s t b e twe e n  th e  var i o u s  m e d i c al  g as  a n d  vac u u m  p i p i n g

s ys te m s .

1 5 . 4 . 7 . 4 . 3 . 3    Al l  p i p i n g  s ys te m s  s h a l l  b e  r e d u c e d  to  atm o s ‐
p h e r i c  p r e s s u r e .

1 5 . 4 . 7 . 4 . 3 . 4    S o u r c e s  o f te s t ga s  s h a l l  b e  d i s c o n n e c te d  fr o m  a l l
p i p i n g  s ys te m s  e x c e p t fo r  th e  o n e  s ys te m  b e i n g te s te d .

1 5 . 4 . 7 . 4 . 3 . 5    T h e  s ys te m  u n d e r  te s t s h al l  b e  c h ar g e d  wi th  o i l -
fr e e ,  d r y n i tr o ge n  N F  to  a  g au ge  p r e s s u r e  o f 3 4 5   kP a  ( 5 0   p s i ) .

1 5 . 4 . 7 . 4 . 3 . 6    Afte r  th e  i n s tal l ati o n  o f th e  i n d i vi d u al  fac e p l ate s
wi th  ap p r o p r i a te  a d a p te r s  m a tc h i n g  o u tl e t/ i n l e t l ab e l s ,  e a c h

i n d i vi d u al  o u tl e t/ i n l e t i n  e ac h  i n s tal l e d  m e d i c al  g as  an d
va c u u m  p i p i n g  s ys te m  s h al l  b e  c h e c ke d  to  d e te r m i n e  th a t th e

te s t g as  i s  d i s p e n s e d  o n l y fr o m  th e  p i p i n g  s ys te m  te s te d .

1 5 . 4 . 7 . 4 . 3 . 7    T h e  i n i ti al  c r o s s -c o n n e c ti o n  te s t i n  1 5 . 4 . 7 . 4 . 3  s h a l l
b e  r e p e ate d  fo r  e ac h  i n s tal l e d  m e d i c a l  g as  a n d  va c u u m  p i p i n g

s ys te m  wi th  c o p p e r  p i p i n g.

1 5 . 4 . 7 . 4 . 3 . 8    An y c r o s s -c o n n e c ti o n s  s h al l  b e  r e m o ve d  an d  th e
a s s o c i a te d  p i p i n g  r e p ai r e d  an d  l e ak te s te d .

1 5 . 4 . 7 . 4 . 3 . 9    T h e  p r o p e r  l a b e l i n g  an d  identifcation  o f s ys te m
o u tl e ts / i n l e ts  s h a l l  b e  confrmed  d u r i n g th e s e  te s ts .

1 5 . 4 . 7 . 4 . 4  I n i ti al  P re s s u re  Te s t.

1 5 . 4 . 7 . 4 . 4 . 1    E a c h  s e c ti o n  o f th e  p i p i n g  i n  p o s i ti ve -p r e s s u r e  ga s
s ys te m s  an d  c o p p e r  vac u u m  s ys te m s  s h a l l  b e  p r e s s u r e  te s te d .

P l a s ti c  vac u u m  an d  p l as ti c  s c a ve n g i n g  p i p i n g s h a l l  n o t b e  p r e s ‐
s u r e  te s te d .

1 5 . 4 . 7 . 4 . 4 . 2    I n i ti al  p r e s s u r e  te s ts  s h a l l  b e  c o n d u c te d  as  fo l l o ws :

( 1 ) Afte r  b l o wd o wn  o f th e  d i s tr i b u ti o n  p i p i n g
( 2 ) Afte r  i n s tal l ati o n  o f s tati o n  o u tl e t/ i n l e t r o u gh - i n  as s e m ‐

b l i e s
( 3 ) P r i o r  to  th e  i n s tal l ati o n  o f c o m p o n e n ts  o f th e  d i s tr i b u ti o n

p i p i n g  s ys te m  th a t wo u l d  b e  d am ag e d  b y th e  te s t p r e s s u r e
( e . g . ,  p r e s s u r e / vac u u m  al a r m  d e vi c e s ,  p r e s s u r e / vac u u m
i n d i c a to r s ,  an d  l i n e  p r e s s u r e  r e l i e f val ve s )

1 5 . 4 . 7 . 4 . 4 . 3    T h e  s o u r c e  s h u to ff val ve  s h a l l  r e m ai n  c l o s e d
d u r i n g th e  p r e s s u r e  te s ts .

1 5 . 4 . 7 . 4 . 4 . 4    T h e  te s t p r e s s u r e  fo r  o x yge n  an d  n i tr o u s  o x i d e
p i p i n g  s h a l l  b e  1 . 5  ti m e s  th e  s ys te m  o p e r a ti n g p r e s s u r e  b u t n o t
l e s s  th an  a g au ge  p r e s s u r e  o f 1 0 3 5   kP a ( 1 5 0   p s i ) .

1 5 . 4 . 7 . 4 . 4 . 5 *    T h e  te s t p r e s s u r e  s h al l  b e  m ai n tai n e d  u n ti l  e a c h
j o i n t h as  b e e n  e x am i n e d  fo r  l e akag e  b y m e a n s  o f a  l e ak d e te c ‐

ta n t th at i s  s afe  fo r  u s e  wi th  o x yge n  a n d  d o e s  n o t c o n tai n
a m m o n i a.

1 5 . 4 . 7 . 4 . 4 . 6    An y l e a ks  s h a l l  b e  l o c a te d ,  r e p ai r e d  ( i f p e r m i t‐
te d ) ,  o r  r e p l ac e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  a n d  r e te s te d .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 5 . 4 . 7 . 4 . 5  I n i ti al  P i p i n g P u rge  Te s t.

1 5 . 4 . 7 . 4 . 5 . 1    T h e  o u tl e ts  i n  e a c h  o x yge n  an d  n i tr o u s  o x i d e
p i p i n g  s ys te m  s h a l l  b e  p u r g e d  to  r e m o ve  a n y p ar ti c u l ate  m atte r
fr o m  th e  d i s tr i b u ti o n  p i p i n g .

1 5 . 4 . 7 . 4 . 5 . 2    U s i n g  a p p r o p r i ate  a d ap te r s ,  e a c h  o u tl e t s h a l l  b e
p u r g e d  wi th  an  i n te r m i tte n t h i g h -vo l u m e  fow o f te s t g as  u n ti l
th e  p u r ge  p r o d u c e s  n o  d i s c o l o r a ti o n  i n  a c l e an  wh i te  c l o th .

1 5 . 4 . 7 . 4 . 5 . 3    T h e  p u r g i n g  s h al l  b e  s ta r te d  at th e  c l o s e s t o u tl e t
to  th e  p i p i n g s h u to ff va l ve  an d  c o n ti n u e  to  th e  fu r th e s t o u tl e t
fr o m  th e  s h u to ff va l ve .

1 5 . 4 . 7 . 4 . 6  S tan d i n g P re s s ure  Te s t fo r O x yge n  an d  N i tro u s
O x i d e  P i p i n g.

1 5 . 4 . 7 . 4 . 6 . 1    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e
te s ts  i n  1 5 . 4 . 7 . 4 . 4 ,  th e  ga s  d i s tr i b u ti o n  p i p i n g s h a l l  b e  s u b j e c t to
a s tan d i n g  p r e s s u r e  te s t.

1 5 . 4 . 7 . 4 . 6 . 2    Te s ts  s h a l l  b e  c o n d u c te d  afte r  th e  fnal  i n s ta l l a ti o n
o f s ta ti o n  o u tl e t va l ve  b o d i e s ,  fac e p l ate s ,  a n d  o th e r  d i s tr i b u ti o n
s ys te m  c o m p o n e n ts  ( e . g . ,  p r e s s u r e  a l ar m  d e vi c e s ,  p r e s s u r e  i n d i ‐
c a to r s ,  l i n e  p r e s s u r e  r e l i e f val ve s ,  m an u fa c tu r e d  as s e m b l i e s ,  an d
h o s e s ) .

1 5 . 4 . 7 . 4 . 6 . 3    T h e  s o u r c e  val ve  s h al l  b e  c l o s e d  d u r i n g  th i s  te s t.

1 5 . 4 . 7 . 4 . 6 . 4    T h e  p i p i n g  s ys te m s  s h a l l  b e  s u b j e c te d  to  2 4 -h o u r
s tan d i n g  p r e s s u r e  te s ts  u s i n g o i l -fr e e ,  d r y n i tr o g e n  N F.

1 5 . 4 . 7 . 4 . 6 . 5    Te s t p r e s s u r e s  s h al l  b e  2 0  p e r c e n t ab o ve  th e
n o r m al  s ys te m  o p e r a ti n g l i n e  p r e s s u r e .

1 5 . 4 . 7 . 4 . 6 . 6    At th e  c o n c l u s i o n  o f th e  te s ts ,  th e r e  s h a l l  b e  n o
c h a n ge  i n  th e  te s t p r e s s u r e  e x c e p t th at attr i b u te d  to  specifc
c h a n ge s  i n  a m b i e n t te m p e r atu r e .

1 5 . 4 . 7 . 4 . 6 . 7    An y l e aks  s h a l l  b e  l o c a te d ,  r e p a i r e d  ( i f p e r m i t‐
te d ) ,  o r  r e p l ac e d  ( i f r e q u i r e d )  b y th e  i n s tal l e r,  a n d  r e te s te d .
T h e  p i p i n g s h al l  b e  r e p u r g e d  i f n e c e s s a r y.

1 5 . 4 . 7 . 4 . 6 . 8    T h e  2 4 -h o u r  s tan d i n g  p r e s s u r e  te s ts  s h a l l  b e
wi tn e s s e d  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  o r  i ts  d e s i gn e e .  A
fo r m  i n d i c ati n g  th at th e s e  te s ts  h ave  b e e n  p e r fo r m e d  an d
wi tn e s s e d  s h al l  b e  p r o vi d e d  to  th e  verifer  at th e  s tar t o f th e
verifcation  te s ts  i n  1 5 . 4 . 7 . 5 .

1 5 . 4 . 7 . 5  Verifcation  o f P i p i n g S ys te m s  ( O x yge n  an d  N i tro u s
O x i d e ) .

1 5 . 4 . 7 . 5 . 1  G e n e ral .

1 5 . 4 . 7 . 5 . 1 . 1    T h e  o x yg e n  an d  n i tr o u s  o x i d e  p i p i n g s ys te m s
re q u i r i n g  i n i ti al  te s ti n g  an d  verifcation  s h al l  b e  a s  i n d i c ate d  i n
1 5 . 4 . 7 . 2  fo r  th e  d i ffe r e n t d e n tal  fac i l i ti e s .

1 5 . 4 . 7 . 5 . 1 . 2    Re q u i r e d  verifcation  o f o x yg e n  an d  n i tr o u s  o x i d e
p i p i n g  s ys te m s  s h al l  b e  p e r fo r m e d  o n l y afte r  al l  i n i ti al  te s ts
re q u i r e d  i n  1 5 . 4 . 7 . 4  h ave  b e e n  c o m p l e te d .

1 5 . 4 . 7 . 5 . 1 . 3    T h e  te s t ga s  s h al l  b e  o i l -fr e e ,  d r y n i tr o g e n  N F  o r
th e  s ys te m  g as  o r  vac u u m  wh e r e  p e r m i tte d .

1 5 . 4 . 7 . 5 . 1 . 4    Verifcation  s h al l  b e  c o n d u c te d  b y a p a r ty te c h n i ‐
c a l l y c o m p e te n t a n d  e x p e r i e n c e d  i n  th e  feld  o f m e d i c a l  ga s
an d  va c u u m  p i p i n g  s ys te m  te s ti n g  a n d  certifed  fo r  AS S E  6 0 3 0 ,
Professional Qualifcations Standard for Medical Gas Systems Verifers.

1 5 . 4 . 7 . 5 . 1 . 5    Verifcation  s h a l l  b e  p e r fo r m e d  b y a p a r ty o th e r
th a n  th e  i n s tal l i n g  c o n tr ac to r.

1 5 . 4 . 7 . 5 . 1 . 6    Al l  r e q u i r e d  verifcation  te s ts  s h a l l  b e  p e r fo r m e d
afte r  i n s tal l ati o n  o f an y m an u fa c tu r e d  as s e m b l i e s  s u p p l i e d

th r o u g h  tu b i n g o r  fexible  h o s e .

1 5 . 4 . 7 . 5 . 1 . 7    Wh e r e  th e r e  ar e  m u l ti p l e  p o s s i b l e  c o n n e c ti o n
p o i n ts  fo r  te r m i n al s ,  e ac h  p o s s i b l e  p o s i ti o n  s h a l l  b e  te s te d  i n d e ‐

p e n d e n tl y.

1 5 . 4 . 7 . 5 . 1 . 8    Wh e r e  b r a z e d  j o i n ts  i n  c o p p e r  tu b i n g  ar e  fo u n d
to  b e  d e fe c ti ve ,  th e y s h al l  b e  r e p a i r e d  i f p e r m i tte d  b y 1 5 . 4 . 6 . 8 . 6
o r  r e p l ac e d  i f r e q u i r e d  b y 1 5 . 4 . 6 . 8 . 5 ,  an d  r e te s te d .  T h e  p i p i n g

s h a l l  b e  r e p u r ge d  i f n e c e s s ar y.

1 5 . 4 . 7 . 5 . 1 . 9    D u r i n g th e  p r o c e s s  o f verifcation,  th e  p r e s e n c e
a n d  p r o p e r  l ab e l i n g o f s o u r c e  e q u i p m e n t,  s tati o n  o u tl e ts /

i n l e ts ,  z o n e  va l ve  b o x e s ,  s h u to ff val ve s ,  a n d  a l ar m s  s h a l l  b e
c h e c ke d .

1 5 . 4 . 7 . 5 . 2  Verifer S tan d i n g P re s s u re  Te s t.    O x yg e n  an d
n i tr o u s  o x i d e  p i p i n g  s ys te m s  r e q u i r i n g  verifcation  s h al l  b e

s u b j e c te d  to  a 1 0 -m i n u te  s ta n d i n g p r e s s u r e  te s t at o p e r a ti n g
l i n e  p r e s s u r e  u s i n g  th e  fo l l o wi n g  p r o c e d u r e :

( 1 ) Afte r  th e  s ys te m  i s  flled  wi th  n i tr o ge n  o r  th e  s o u r c e  g as ,
th e  s o u r c e  val ve  s h al l  b e  c l o s e d .

( 2 ) T h e  p i p i n g  s ys te m  s h a l l  s h o w n o  d e c r e as e  i n  p r e s s u r e
a fte r  n o t l e s s  th a n  1 0   m i n u te s .

( 3 ) An y l e a ks  s h a l l  b e  l o c ate d ,  r e p a i r e d  ( i f p e r m i tte d ) ,  o r
r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  an d  r e te s te d .

1 5 . 4 . 7 . 5 . 3  Verifer C ro s s - C o n n e c ti o n  Te s t.    T h e  p i p i n g  s ys te m s
s h a l l  b e  te s te d  fo r  c r o s s -c o n n e c ti o n s  b e twe e n  th e  s ys te m s  u s i n g

th e  fo l l o wi n g  p r o c e d u r e :

( 1 ) Al l  m e d i c al  g as  an d  vac u u m  p i p i n g s ys te m s  s h al l  b e
r e d u c e d  to  a tm o s p h e r i c  p r e s s u r e .

( 2 ) Al l  s o u r c e s  o f te s t g as  fo r  al l  o f th e  g as  an d  vac u u m
s ys te m s ,  wi th  th e  e x c e p ti o n  o f th e  o n e  s ys te m  to  b e
c h e c ke d ,  s h al l  b e  d i s c o n n e c te d .

( 3 ) T h e  s ys te m  b e i n g  c h e c ke d  s h al l  b e  p r e s s u r i z e d  to  a ga u g e
p r e s s u r e  o f 3 4 5   kP a  ( 5 0   p s i ) .

( 4 ) Wi th  ad ap te r s  m atc h i n g o u tl e t l ab e l s ,  e ac h  i n d i vi d u al
s tati o n  o u tl e t/ i n l e t o f a l l  m e d i c a l  ga s  an d  vac u u m  s ys te m s

i n s ta l l e d  s h a l l  b e  c h e c ke d  to  d e te r m i n e  th a t te s t g as  i s
d i s p e n s e d  o n l y fr o m  th e  o u tl e ts / i n l e ts  o f th e  p i p i n g
s ys te m  b e i n g  te s te d .

( 5 ) T h e  s o u r c e  o f te s t ga s  s h a l l  b e  d i s c o n n e c te d ,  an d  th e
s ys te m  th a t wa s  te s te d  r e d u c e d  to  atm o s p h e r i c  p r e s s u r e .

( 6 ) E ac h  a d d i ti o n al  p i p i n g s ys te m  s h al l  b e  te s te d  u n ti l  a l l  ga s
a n d  va c u u m  p i p i n g  s ys te m s  r e q u i r i n g  verifcation  ar e  fr e e

o f c r o s s -c o n n e c ti o n s .
( 7 ) An y c r o s s - c o n n e c ti o n s  s h al l  b e  r e m o ve d  a n d  th e  a s s o c i ‐

ate d  p i p i n g  r e p a i r e d  a n d  te s te d  fo r  l e aks .

1 5 . 4 . 7 . 5 . 4  Verifer P i p i n g P u rge  Te s t.

1 5 . 4 . 7 . 5 . 4 . 1    To  r e m o ve  an y tr a c e s  o f p ar ti c u l ate  m a tte r  d e p o s ‐
i te d  i n  th e  o x yg e n  an d  n i tr o u s  o x i d e  p i p i n g  d u r i n g c o n s tr u c ‐
ti o n ,  a h e a vy,  i n te r m i tte n t p u r gi n g o f th e  p i p i n g  s h a l l  b e  d o n e .

1 5 . 4 . 7 . 5 . 4 . 2    T h e  ap p r o p r i a te  a d a p te r  s h a l l  b e  o b tai n e d  an d
h i g h  p u r g e  r ate s  o f at l e as t 2 2 5  N l / m i n  ( 8  S C F M )  s h a l l  b e  p u t

o n  e ac h  o u tl e t.

1 5 . 4 . 7 . 5 . 4 . 3    Afte r  e ac h  p u r g e  i s  s tar te d ,  i t s h a l l  b e  r ap i d l y
i n te r r u p te d  s e ve r a l  ti m e s  u n ti l  th e  p u r ge  p r o d u c e s  n o  d i s c o l o r ‐

ati o n  i n  a wh i te  c l o th  l o o s e l y h e l d  o ve r  th e  a d ap te r  d u r i n g  th e
p u r g e .
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1 5 . 4 . 7 . 5 . 4 . 4    To  avo i d  p o s s i b l e  d am ag e  to  th e  o u tl e t a n d  i ts
c o m p o n e n ts ,  th i s  te s t s h al l  n o t b e  c o n d u c te d  u s i n g  an y i m p l e ‐

m e n t o th e r  th an  th e  p r o p e r  ad a p te r.

1 5 . 4 . 7 . 5 . 4 . 5    N o  p r o n o u n c e d  o r  o b j e c ti o n ab l e  o d o r  s h al l  b e
d i s c e r n i b l e  fr o m  a n y p o s i ti ve -p r e s s u r e  o u tl e t.

1 5 . 4 . 7 . 5 . 5  Verifer P i p i n g P ar ti c u l ate  Te s t.

1 5 . 4 . 7 . 5 . 5 . 1    F o r  e ac h  o x yge n  a n d  n i tr o u s  o x i d e  s ys te m ,  th e
c l e an l i n e s s  o f th e  p i p i n g s ys te m  s h a l l  b e  verifed.

1 5 . 4 . 7 . 5 . 5 . 2    T h e  te s t s h al l  b e  p e r fo r m e d  wi th  th e  u s e  o f o i l -
fr e e ,  d r y n i tr o g e n  N F.

1 5 . 4 . 7 . 5 . 5 . 3    A m i n i m u m  o f 1 0 0 0  L  ( 3 5  ft3 )  o f g as  s h al l  b e
fltered  th r o u gh  a  c l e an ,  wh i te  0 . 4 5  m i c r o n  flter  at a m i n i m u m
fow r ate  o f 1 0 0   N l / m i n  ( 3 . 5  S C F M ) .

1 5 . 4 . 7 . 5 . 5 . 4    Twe n ty fve  p e r c e n t o f th e  z o n e s  s h al l  b e  te s te d  at
th e  o u tl e t m o s t r e m o te  fr o m  th e  s o u r c e .

1 5 . 4 . 7 . 5 . 5 . 5    T h e  flter  s h a l l  a c c r u e  n o  m o r e  th a n  0 . 0 0 1  g
( 1   m g )  o f m atte r  fr o m  an y o u tl e t te s te d .

1 5 . 4 . 7 . 5 . 5 . 6    I f a n y o u tl e t fa i l s  th i s  te s t,  th e  m o s t r e m o te  o u tl e t
i n  e ve r y z o n e  s h a l l  b e  te s te d .

1 5 . 4 . 7 . 5 . 6  Verifer P i p i n g P u ri ty Te s t.

1 5 . 4 . 7 . 5 . 6 . 1    F o r  e ac h  o x yg e n  an d  n i tr o u s  o x i d e  s ys te m ,  th e
p u r i ty o f th e  p i p i n g  s ys te m  s h a l l  b e  verifed  i n  a c c o r d an c e  wi th

1 5 . 4 . 7 . 5 . 6 .

1 5 . 4 . 7 . 5 . 6 . 2    T h e s e  te s ts  s h a l l  b e  p e r fo r m e d  wi th  o i l -fr e e ,  d r y
n i tr o g e n  N F  o r  th e  s ys te m  ga s .

1 5 . 4 . 7 . 5 . 6 . 3    T h e  o u tl e t m o s t r e m o te  fr o m  th e  s o u r c e  s h al l  b e
te s te d  fo r  to ta l  n o n m e th an e  h yd r o c a r b o n s  an d  c o m p ar e d  to

th e  te s t o f th e  s o u r c e  g as .

1 5 . 4 . 7 . 5 . 6 . 4    I f th e  s ys te m  g as  i s  u s e d  a s  th e  s o u r c e  ga s ,  i t s h a l l
b e  te s te d  a t th e  s o u r c e  e q u i p m e n t.

1 5 . 4 . 7 . 5 . 6 . 5    T h e  d i ffe r e n c e  b e twe e n  th e  two  te s ts  s h al l  i n  n o
c a s e  e x c e e d  5  p p m  o f to tal  n o n m e th an e  h yd r o c ar b o n s .

1 5 . 4 . 7 . 5 . 6 . 6    T h e  d i ffe r e n c e  b e twe e n  th e  two  te s ts  s h al l  i n  n o
c a s e  e x c e e d  5  p p m  o f h al o ge n a te d  h yd r o c ar b o n s .

1 5 . 4 . 7 . 5 . 6 . 7    T h e  m o i s tu r e  c o n c e n tr ati o n  o f th e  o u tl e t te s t
s h a l l  n o t e x c e e d  5 0 0  p p m  o r  an  e q u i val e n t p re s s u r e  d e w p o i n t
o f − 1 2 ° C  ( 1 0 ° F )  a t a  g au ge  p r e s s u r e  o f 3 4 5   kP a ( 5 0   p s i ) .

1 5 . 4 . 7 . 5 . 7  Verifer Fi n al  T i e - i n  Te s t.

1 5 . 4 . 7 . 5 . 7 . 1    P r i o r  to  th e  c o n n e c ti o n  o f an y wo r k o r  an y e x te n ‐
s i o n  o r  a d d i ti o n  to  an  e x i s ti n g  p i p i n g  s ys te m ,  th e  verifcation

te s ts  i n  1 5 . 4 . 7 . 5  s h al l  b e  s u c c e s s fu l l y p e r fo rm e d  o n  th e  n e w
wo r k.

1 5 . 4 . 7 . 5 . 7 . 2    E a c h  j o i n t i n  th e  fnal  c o n n e c ti o n  b e twe e n  th e
n e w wo r k a n d  th e  e x i s ti n g  s ys te m  s h a l l  b e  l e ak- te s te d  wi th  th e
ga s  o f s ys te m  d e s i gn a ti o n  at th e  n o r m a l  o p e rati n g  p r e s s u r e  b y

m e a n s  o f a  l e ak d e te c ta n t th a t i s  s afe  fo r  u s e  wi th  o x yge n  an d
d o e s  n o t c o n tai n  a m m o n i a.

1 5 . 4 . 7 . 5 . 7 . 3    F o r  o x yge n  a n d  n i tr o u s  o x i d e ,  i m m e d i ate l y afte r
th e  fnal  b r a z e d  c o n n e c ti o n  i s  m ad e  an d  l e ak-te s te d ,  an  o u tl e t
i n  th e  n e w p i p i n g  an d  an  o u tl e t i n  th e  e x i s ti n g p i p i n g  th a t a r e

i m m e d i a te l y d o wn s tr e a m  fr o m  th e  p o i n t o r  ar e a o f i n tr u s i o n
s h a l l  b e  p u r ge d  i n  a c c o r d an c e  wi th  th e  ap p l i c a b l e  r e q u i r e ‐
m e n ts  o f 1 5 . 4 . 7 . 5 . 4 .

1 5 . 4 . 7 . 5 . 7 . 4    B e fo r e  th e  n e w wo r k i s  u s e d  fo r  p a ti e n t c a r e ,
o x yge n  a n d  n i tr o u s  o x i d e  s h a l l  b e  te s te d  fo r  o p e r ati o n a l  p r e s ‐

s u r e  a n d  g as  c o n c e n tr ati o n  i n  ac c o r d an c e  wi th  1 5 . 4 . 7 . 5 . 8  an d
1 5 . 4 . 7 . 5 . 9 .

1 5 . 4 . 7 . 5 . 7 . 5    P e r m an e n t r e c o r d s  o f th e s e  te s ts  s h al l  b e  m a i n ‐
ta i n e d .

1 5 . 4 . 7 . 5 . 8  Verifer O p e rati o n al  P re s s ure  Te s t.

1 5 . 4 . 7 . 5 . 8 . 1    O p e r ati o n al  p r e s s u r e  te s ts  s h a l l  b e  p e r fo r m e d  a t
e ac h  s tati o n  o u tl e t o r  te r m i n al  wh e r e  th e  u s e r  m ake s  c o n n e c ‐
ti o n s  an d  d i s c o n n e c ti o n s .

1 5 . 4 . 7 . 5 . 8 . 2    Te s ts  s h a l l  b e  p e r fo r m e d  wi th  th e  g as  o f s ys te m
d e s i g n ati o n .

1 5 . 4 . 7 . 5 . 8 . 3    Al l  m e d i c a l  g as  o u tl e ts  wi th  a  g au g e  p r e s s u r e  o f
3 4 5  kP a ( 5 0  p s i ) ,  i n c l u d i n g o x yge n  an d  n i tr o u s  o x i d e ,  s h a l l

d e l i ve r  5 0  S L P M  ( 1 . 8  S C F M )  wi th  a p r e s s u r e  d r o p  o f n o t m o r e
th a n  3 5  kP a  ( 5  p s i )  an d  s tati c  p r e s s u r e  o f 3 4 5  kP a to  3 8 0  kP a
( 5 0   p s i  to  5 5   p s i ) .

1 5 . 4 . 7 . 5 . 9  Verifer G as  C o n c e n trati o n  Te s t.    Afte r  p u r g i n g
e ac h  s ys te m  wi th  th e  g as  o f s ys te m  d e s i gn a ti o n ,  th e  fo l l o wi n g

s h a l l  b e  p e r fo r m e d :

( 1 ) E ac h  p r e s s u r e  g as  s o u r c e  an d  o u tl e t s h al l  b e  a n al yz e d  fo r
c o n c e n tr ati o n  o f ga s ,  b y vo l u m e .

( 2 ) An a l ys i s  s h al l  b e  c o n d u c te d  wi th  i n s tr u m e n ts  d e s i g n e d  to
m e a s u r e  th e  specifc  g as  d i s p e n s e d .

( 3 ) Al l o wa b l e  c o n c e n tr ati o n s  s h a l l  b e  as  fo l l o ws :

( a) O x yg e n  ≥ 9 9   p e r c e n t
( b ) N i tr o u s  o x i d e  ≥ 9 9   p e r c e n t
( c ) O th e r  ga s e s  ± 1  p e r c e n t u n l e s s  o th e r wi s e  specifed

1 5 . 4 . 8  P e r fo r m an c e  C ri te ri a an d  Te s ti n g ( D e n tal  Ai r an d
Vac u u m ) .

1 5 . 4 . 8 . 1  D e n tal  Ai r an d  Vac u u m  S ys te m s  Te s ti n g.

1 5 . 4 . 8 . 1 . 1  G e n e ral .

1 5 . 4 . 8 . 1 . 1 . 1    I n s p e c ti o n  a n d  te s ti n g  s h al l  b e  p e r fo r m e d  o n  a l l
n e w p i p e d  d e n tal  g as  a n d  va c u u m  s ys te m s ,  ad d i ti o n s ,  r e n o va‐
ti o n s ,  te m p o r ar y i n s ta l l ati o n s ,  o r  r e p ai r e d  s ys te m s  to  e n s u r e ,  b y

a d o c u m e n te d  p r o c e d u r e ,  th at th e  fo l l o wi n g  h ave  b e e n
c o m p l e te d :

( 1 ) Al l  ap p l i c a b l e  r e q u i r e m e n ts  o f th i s  c o d e  h ave  b e e n
fo l l o we d .

( 2 ) S ys te m  i n te gr i ty h as  b e e n  a c h i e ve d  o r  m a i n tai n e d .
( 3 ) P i p i n g  s ys te m s  ar e  r e ad y fo r  te s ti n g a n d  verifcation.
( 4 ) P i p i n g  s ys te m s  a r e  p e r fo r m i n g  i n  ac c o r d an c e  wi th  th e i r

d e s i g n  r e q u i r e m e n ts .

1 5 . 4 . 8 . 1 . 1 . 2    T h e  i n s p e c ti o n  an d  te s ti n g r e p o r ts  s h al l  b e
s u b m i tte d  d i r e c tl y to  th e  p a r ty th at c o n tr a c te d  fo r  th e  te s ti n g ,
wh o  th e n  s u b m i ts  th e  r e p o r ts  th r o u g h  c h a n n e l s  to  th e  r e s p o n s i ‐
b l e  fa c i l i ty au th o r i ty a n d  an y o th e r s  th a t ar e  r e q u i r e d .

1 5 . 4 . 8 . 1 . 1 . 3    Re p o r ts  s h al l  c o n ta i n  d e tai l e d  l i s ti n g s  o f al l  fnd‐
ings  a n d  r e s u l ts .

1 5 . 4 . 8 . 1 . 1 . 4    T h e  r e s p o n s i b l e  fa c i l i ty au th o r i ty s h al l  r e vi e w th e
i n s p e c ti o n  a n d  te s ti n g  r e c o r d s  p r i o r  to  th e  u s e  o f an y s ys te m s  to

e n s u r e  th a t a l l  fndings  an d  r e s u l ts  o f th e  i n s p e c ti o n  a n d  te s t‐
i n g  h a ve  b e e n  s u c c e s s fu l l y c o m p l e te d  b e fo r e  u s e .

1 5 . 4 . 8 . 1 . 1 . 5    Al l  d o c u m e n tati o n  p e r tai n i n g  to  i n s p e c ti o n s  an d
te s ti n g  s h a l l  b e  m ai n tai n e d  o n -s i te  wi th i n  th e  fac i l i ty.
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 5 . 4 . 8 . 1 . 2  C ate go r y 2  D e n tal  Ai r an d  Vac u um  S ys te m s .

1 5 . 4 . 8 . 1 . 2 . 1    Al l  C a te g o r y 2  d e n tal  a i r  an d  vac u u m  p i p i n g
s ys te m s  i n d i c ate d  i n  1 5 . 4 . 3  s h al l  b e  i n i ti a l l y te s te d  i n  a c c o r d ‐
an c e  wi th  1 5 . 4 . 8 . 1 .

1 5 . 4 . 8 . 1 . 2 . 2    D e n tal  ai r,  va c u u m ,  an d  s c ave n gi n g  s ys te m s  s h a l l
b e  fnal  te s te d  i n  a c c o r d a n c e  wi th  1 5 . 4 . 8 . 1 . 7  an d  1 5 . 4 . 8 . 1 . 8 .

1 5 . 4 . 8 . 1 . 3  I n i ti al  Te s ti n g o f P i p i n g S ys te m s .

Δ 1 5 . 4 . 8 . 1 . 3 . 1     Wh e r e  p l a s ti c  vac u u m  a n d  p l as ti c  s c ave n g i n g
p i p i n g  s ys te m s  ar e  i n s ta l l e d ,  th e y s h a l l  b e  vi s u a l l y i n s p e c te d  fo r
c r o s s -c o n n e c ti o n s  to  o x yge n  a n d  n i tr o u s  o x i d e  s ys te m s  b e fo r e
ap p l yi n g  p o s i ti ve  te s t p r e s s u r e s  to  th e  c o p p e r  p i p i n g s ys te m s .

1 5 . 4 . 8 . 1 . 3 . 2    D u r i n g th e  p r o c e s s  o f i n i ti a l  te s ti n g,  th e  identif‐
cation  an d  l ab e l i n g  o f th e  d e n tal  ga s  an d  va c u u m  p i p i n g s h a l l
b e  c h e c ke d .

1 5 . 4 . 8 . 1 . 4  I n i ti al  C ro s s - C o n n e c ti o n  Te s t fo r P l as ti c  Vac u um
an d  P l as ti c  S c ave n gi n g P i p i n g S ys te m s .

1 5 . 4 . 8 . 1 . 4 . 1    P l as ti c  p i p i n g  s h al l  b e  te s te d  b e fo r e  c o p p e r
p i p i n g .

1 5 . 4 . 8 . 1 . 4 . 2    Te s ts  s h a l l  b e  c o n d u c te d  to  d e te r m i n e  th at n o
c r o s s -c o n n e c ti o n s  e x i s t b e twe e n  a n y p l a s ti c  va c u u m  p i p i n g
s ys te m s  o r  p l as ti c  s c a ve n g i n g  p i p i n g  s ys te m s  an d  a n y c o p p e r
p i p i n g  s ys te m s .

1 5 . 4 . 8 . 1 . 4 . 3    T h e  va c u u m  o r  s c ave n g i n g  s o u r c e  s h u to ff va l ve s
fo r  th e  vac u u m  o r  s c ave n gi n g p i p i n g s ys te m s  s h al l  r e m ai n
c l o s e d  d u r i n g  th e  te s ts ,  u n l e s s  th e y ar e  b e i n g u s e d  fo r  th e  c r o s s -
c o n n e c ti o n  te s t vac u u m  s o u r c e .

1 5 . 4 . 8 . 1 . 4 . 4    T h e  c r o s s -c o n n e c ti o n  te s t vac u u m  s h a l l  b e  a  m i n i ‐
m u m  o f 3 0 0  m m  ( 1 2  i n . )  H gV.

1 5 . 4 . 8 . 1 . 4 . 5    T h e  s o u r c e  o f te s t va c u u m  s h al l  b e  c o n n e c te d
o n l y to  th e  va c u u m  o r  s c a ve n g i n g  p i p i n g  s ys te m  b e i n g  te s te d .

1 5 . 4 . 8 . 1 . 4 . 6    Al l  i n d i vi d u al  ga s  s ys te m  o u tl e ts  an d  vac u u m  o r
s c a ve n g i n g  s ys te m  i n l e ts  s h al l  b e  c h e c ke d  to  d e te r m i n e  th a t th e
te s t vac u u m  i s  o n l y p r e s e n t i n  th e  vac u u m  o r  s c a ve n g i n g  p i p i n g
s ys te m  b e i n g  te s te d .

1 5 . 4 . 8 . 1 . 4 . 7    T h e  c r o s s - c o n n e c ti o n  te s ts  s h al l  b e  r e p e a te d  fo r
e a c h  i n s tal l e d  vac u u m  an d  s c ave n g i n g  s ys te m  wi th  p l a s ti c
p i p i n g .

1 5 . 4 . 8 . 1 . 4 . 8    An y c r o s s - c o n n e c ti o n s  s h al l  b e  r e m o ve d  an d  th e
as s o c i ate d  p i p i n g  r e p a i r e d  a n d  l e a k te s te d .

1 5 . 4 . 8 . 1 . 4 . 9    T h e  p r o p e r  l ab e l i n g  a n d  identifcation  o f s ys te m
o u tl e ts / i n l e ts  s h a l l  b e  confrmed  d u r i n g th e  i n i ti a l  te s ts .

1 5 . 4 . 8 . 1 . 5  I n i ti al  P re s s u re  Te s t.

1 5 . 4 . 8 . 1 . 5 . 1    E a c h  s e c ti o n  o f th e  p i p i n g  i n  d e n tal  a i r  s ys te m s
an d  c o p p e r  vac u u m  s ys te m s  s h al l  b e  p r e s s u r e  te s te d .  P l as ti c
va c u u m  a n d  p l as ti c  s c ave n gi n g p i p i n g  s h a l l  n o t b e  p r e s s u r e
te s te d .

Δ 1 5 . 4 . 8 . 1 . 5 . 2    I n i ti al  p r e s s u r e  te s ts  s h a l l  b e  c o n d u c te d  as  fo l l o ws :

( 1 ) Afte r  i n s tal l ati o n  o f s tati o n  o u tl e t/ i n l e t r o u gh - i n  a s s e m ‐
b l i e s

( 2 ) P r i o r  to  th e  i n s tal l ati o n  o f c o m p o n e n ts  o f th e  d i s tr i b u ti o n
p i p i n g  s ys te m  th a t wo u l d  b e  d am ag e d  b y th e  te s t p r e s s u r e
( e . g. ,  p r e s s u r e / vac u u m  al ar m  d e vi c e s ,  p r e s s u r e / vac u u m

i n d i c a to r s ,  l i n e  p r e s s u r e  r e l i e f va l ve s )

1 5 . 4 . 8 . 1 . 5 . 3    T h e  s o u r c e  s h u to ff va l ve  s h a l l  r e m ai n  c l o s e d
d u r i n g th e  p r e s s u r e  te s ts .

1 5 . 4 . 8 . 1 . 5 . 4    T h e  te s t p r e s s u r e  fo r  d e n tal  ai r  p i p i n g  a n d  c o p p e r
vac u u m  p i p i n g s h al l  b e  1 . 5  ti m e s  th e  s ys te m  o p e r ati n g  p r e s s u r e

b u t n o t l e s s  th an  a g au ge  p r e s s u r e  o f 1 0 3 5   kP a ( 1 5 0   p s i ) .

1 5 . 4 . 8 . 1 . 5 . 5    T h e  te s t p r e s s u r e  s h al l  b e  m ai n ta i n e d  u n ti l  e a c h
j o i n t h as  b e e n  e x am i n e d  fo r  l e akag e  b y m e a n s  o f a  l e ak d e te c ‐

tan t th at i s  s afe  fo r  u s e  wi th  o x yge n  a n d  d o e s  n o t c o n tai n
a m m o n i a.

Δ 1 5 . 4 . 8 . 1 . 5 . 6    An y l e aks  s h al l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i tte d )
o r  r e p l ac e d  ( i f r e q u i r e d )  b y th e  i n s tal l e r,  a n d  r e te s te d .

1 5 . 4 . 8 . 1 . 6  I n i ti al  P i p i n g P u rge  Te s t.

1 5 . 4 . 8 . 1 . 6 . 1    T h e  o u tl e ts  i n  e a c h  d e n tal  ai r  p i p i n g s ys te m  s h a l l
b e  p u r g e d  to  r e m o ve  a n y p ar ti c u l ate  m atte r  fr o m  th e  d i s tr i b u ‐

ti o n  p i p i n g.

1 5 . 4 . 8 . 1 . 6 . 2    U s i n g  ap p r o p r i ate  ad ap te r s ,  e ac h  o u tl e t s h a l l  b e
p u r g e d  wi th  an  i n te r m i tte n t h i g h -vo l u m e  fow o f te s t g as  u n ti l

th e  p u r ge  p r o d u c e s  n o  d i s c o l o r a ti o n  i n  a c l e an  wh i te  c l o th .

1 5 . 4 . 8 . 1 . 6 . 3    T h e  p u r g i n g  s h al l  b e  s ta r te d  at th e  c l o s e s t o u tl e t
to  th e  p i p i n g s h u to ff va l ve  an d  c o n ti n u e  to  th e  fu r th e s t o u tl e t
fr o m  th e  s h u to ff val ve .

1 5 . 4 . 8 . 1 . 7  S tan d i n g P re s s u re  Te s t fo r D e n tal  Ai r an d  C o p p e r
Vac u u m  P i p i n g.

1 5 . 4 . 8 . 1 . 7 . 1    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e
te s ts  i n  1 5 . 4 . 8 . 1 ,  th e  d e n ta l  ai r  s ys te m s  an d  c o p p e r  vac u u m

s ys te m s  s h a l l  b e  s u b j e c t to  a  s tan d i n g  p r e s s u r e  te s t.

Δ 1 5 . 4 . 8 . 1 . 7 . 2    Te s ts  s h a l l  b e  c o n d u c te d  afte r  th e  fnal  i n s ta l l a ti o n
o f s ta ti o n  o u tl e t va l ve  b o d i e s ,  fac e p l ate s ,  a n d  o th e r  d i s tr i b u ti o n
s ys te m  c o m p o n e n ts  ( e . g . ,  p r e s s u r e  al ar m  d e vi c e s ,  p r e s s u r e  i n d i ‐

c a to r s ,  l i n e  p r e s s u r e  r e l i e f va l ve s ,  m an u fa c tu r e d  as s e m b l i e s ,
h o s e s ) .

1 5 . 4 . 8 . 1 . 7 . 3    T h e  s o u r c e  val ve  s h al l  b e  c l o s e d  d u r i n g  th i s  te s t.

1 5 . 4 . 8 . 1 . 7 . 4    T h e  p i p i n g  s ys te m s  s h al l  b e  s u b j e c te d  to  2 4 -h o u r
s tan d i n g  p r e s s u r e  te s ts  u s i n g o i l -fr e e ,  d r y n i tr o g e n  N F.

1 5 . 4 . 8 . 1 . 7 . 5    Te s t p r e s s u r e s  s h al l  b e  2 0  p e r c e n t ab o ve  th e
n o r m al  s ys te m  o p e r a ti n g l i n e  p r e s s u r e .

1 5 . 4 . 8 . 1 . 7 . 6    At th e  c o n c l u s i o n  o f th e  te s ts ,  th e r e  s h a l l  b e  n o
c h a n ge  i n  th e  te s t p r e s s u r e ,  e x c e p t th a t a ttr i b u te d  to  specifc
c h a n ge s  i n  am b i e n t te m p e r atu r e .

Δ 1 5 . 4 . 8 . 1 . 7 . 7    An y l e aks  s h al l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i tte d )
o r  r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  a n d  r e te s te d .  T h e

p i p i n g  s h a l l  b e  r e p u r ge d  i f n e c e s s ar y.

1 5 . 4 . 8 . 1 . 8  S tan d i n g Vac u u m  Te s t fo r P l as ti c  Vac u u m  P i p i n g.

1 5 . 4 . 8 . 1 . 8 . 1    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e
te s ts  i n  1 5 . 4 . 8 . 1 ,  vac u u m  d i s tr i b u ti o n  p i p i n g ,  i n c l u d i n g  s c ave n g‐
i n g ,  s h al l  b e  s u b j e c te d  to  a  s tan d i n g  vac u u m  te s t.

1 5 . 4 . 8 . 1 . 8 . 2    Te s ts  s h al l  b e  c o n d u c te d  a fte r  i n s tal l a ti o n  an d
c o n n e c ti o n  o f al l  c o m p o n e n ts  o f th e  vac u u m  s ys te m .

1 5 . 4 . 8 . 1 . 8 . 3    T h e  p i p i n g s ys te m s  s h al l  b e  s u b j e c te d  to  a 2 4 -h o u r
s tan d i n g  va c u u m  te s t.

1 5 . 4 . 8 . 1 . 8 . 4    Te s t p r e s s u r e  s h al l  b e  b e twe e n  3 0 0  m m  ( 1 2  i n . )
H g V an d  fu l l  vac u u m .
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1 5 . 4 . 8 . 1 . 8 . 5    D u r i n g th e  te s t,  th e  s o u r c e  o f te s t vac u u m  s h a l l  b e
d i s c o n n e c te d  fr o m  th e  p i p i n g  s ys te m .

1 5 . 4 . 8 . 1 . 8 . 6    At th e  c o n c l u s i o n  o f th e  te s t,  th e r e  s h al l  b e  n o
c h a n ge  i n  th e  va c u u m  p r e s s u r e  o th e r  th a n  th at a ttr i b u te d  to

c h a n ge s  o f a m b i e n t te m p e r atu r e .

1 5 . 4 . 8 . 1 . 8 . 7    An y l e aks  s h a l l  b e  l o c a te d ,  r e p ai r e d  ( i f p e r m i t‐
te d ) ,  o r  r e p l ac e d  ( i f r e q u i r e d )  b y th e  i n s tal l e r,  a n d  r e te s te d .

1 5 . 4 . 9  O p e rati o n  an d  M an age m e n t.

1 5 . 4 . 9 . 1  S ys te m  S h u td o wn s .

1 5 . 4 . 9 . 1 . 1    Gas  a n d  vac u u m  p i p i n g  s ys te m s  s h al l  b e  s h u t d o wn
at th e  e n d  o f e a c h  wo r kd a y.

Δ 1 5 . 4 . 9 . 1 . 2    E m e r g e n c y s h u to ff va l ve s  o r  r e m o te  ac tu ato r s  s h a l l
n o t b e  u s e d  fo r  d a i l y s h u td o wn  o f th e  s ys te m s .

N 1 5 . 4 . 9 . 1 . 3    C yl i n d e r  g as  va l ve s  s h al l  b e  u s e d  fo r  d a i l y s h u t‐
d o wn s .

1 5 . 4 . 9 . 2  P ro h i b i te d  I n te rc o n n e c ti o n s .    Two  o r  m o r e  p i p i n g
s ys te m s  fo r  d i ffe r e n t g as e s  o r  d i ffe r e n t va c u u m s  s h al l  n o t b e
i n te r c o n n e c te d  fo r  te s ti n g  o r  a n y o th e r  r e a s o n .

1 5 . 4 . 9 . 3  M an u fac tu re r' s  I n s tr u c ti o n s .

1 5 . 4 . 9 . 3 . 1    P i p i n g  s ys te m  c o m p o n e n ts  s h a l l  b e  i n s ta l l e d ,  ad j u s ‐
te d ,  o p e r ate d ,  an d  m ai n tai n e d  i n  a c c o r d an c e  wi th  th e  m an u ‐

fac tu r e r ' s  i n s tr u c ti o n s .

1 5 . 4 . 9 . 3 . 2    C o p i e s  o f th e  m an u fa c tu r e r ' s  i n s tr u c ti o n s  s h al l  b e
p r o vi d e d  to  th e  fa c i l i ty an d  m a i n tai n e d  at th e  fa c i l i ty.

1 5 . 4 . 9 . 4  M ai n te n an c e .

1 5 . 4 . 9 . 4 . 1    Gas  a n d  vac u u m  s ys te m  e q u i p m e n t s h al l  b e  m ai n ‐
tai n e d  b y a  qualifed  p e r s o n .

1 5 . 4 . 9 . 4 . 2    E ve r y fa c i l i ty s h al l  e s tab l i s h  a  p r o c e d u r e  fo r
m a n u al l y tu r n i n g o ff th e  g as  s u p p l y a t th e  c yl i n d e r  va l ve s  o f

C ate g o r y 2  d e n tal  ga s  a n d  vac u u m  s ys te m s  a t th e  e n d  o f e a c h
d ay.

1 5 . 4 . 9 . 5  P e ri o d i c  Te s ti n g.    S ta ti o n  o u tl e ts  fo r  o x yg e n  an d
n i tr o u s  o x i d e  s h al l  b e  te s te d  fo r  fow an d  p r e s s u r e  o n  a n

a p p r o ve d  s c h e d u l e .

1 5 . 5  C ate go r y 3  D e n tal  G as  an d  Vac u u m  S ys te m s .

1 5 . 5 . 1  G e n e ral .

1 5 . 5 . 1 . 1    C a te g o r y 3  d e n ta l  ga s  an d  vac u u m  s ys te m s  s h al l  b e
l i m i te d  to  fac i l i ti e s  th at p e r fo r m  m i n i m al  o r  n o  s e d ati o n .

1 5 . 5 . 1 . 2    T h e r e  s h a l l  b e  n o  m e d i c al  g as e s .

1 5 . 5 . 1 . 3    D e n tal  ai r  s h al l  b e  p r o vi d e d  fr o m  a d e n ta l  ai r  s o u r c e
s ys te m .

1 5 . 5 . 1 . 4    T h e  vac u u m  s ys te m  s h al l  b e  d e n ta l  vac u u m .

1 5 . 5 . 2  C ate go r y 3  D e n tal  Ai r an d  Vac u u m  P i p i n g S ys te m s .
D e n ta l  vac u u m  s ys te m s  s h al l  i n c l u d e  d e n tal  vac u u m  an d
n i tr o u s  o x i d e  s c ave n g i n g .

1 5 . 5 . 3  E q u i p m e n t L o c ati o n s  fo r D e n tal  Ai r an d  Vac u um
S ys te m s .

1 5 . 5 . 3 . 1  G e n e ral .    An y o f th e  fo l l o wi n g  s ys te m s  s h al l  b e
p e r m i tte d  to  b e  l o c a te d  to ge th e r  i n  th e  s a m e  r o o m :

( 1 ) D e n ta l  ai r  c o m p r e s s o r  s o u r c e s  an d  r e s e r ve  h e a d e r s

( 2 ) D e n ta l  va c u u m  s o u r c e s
( 3 ) An y o th e r  c o m p r e s s o r,  vac u u m  p u m p ,  o r  e l e c tr i c al l y

p o we r e d  m ac h i n e r y

1 5 . 5 . 3 . 2  C yl i n d e rs  an d  C o n tai n e rs .    C yl i n d e r s  a n d  c o n tai n e r s
fo r  ga s e s  s h al l  b e  h an d l e d  i n  a c c o r d a n c e  wi th  C h ap te r   1 1 .

1 5 . 5 . 3 . 3  Ve n ti l ati o n  fo r M o to r- D ri ve n  E q u i p m e n t.    T h e  fo l l o w‐
i n g  s o u r c e  l o c a ti o n s  s h al l  b e  ad e q u ate l y ve n ti l a te d  to  p r e ve n t

a c c u m u l a ti o n  o f h e at:

( 1 ) D e n ta l  c o m p r e s s e d  a i r  s o u r c e s
( 2 ) D e n ta l  va c u u m  s o u r c e s

1 5 . 5 . 4  D e n tal  G as  an d  Vac uu m  S o u rc e  E q ui p m e n t.

1 5 . 5 . 4 . 1  G e n e ral .

1 5 . 5 . 4 . 1 . 1    T h e  c ap ac i ty o f s o u r c e  e q u i p m e n t s h al l  b e  b as e d  o n
th e  d e s i gn  r e q u i r e m e n ts  fo r  th e  fac i l i ty,  i n c l u d i n g th e  n u m b e r

o f g as  o u tl e ts ,  va c u u m  i n l e ts ,  a n d  o th e r  c o n n e c ti o n s ,  an d  th e i r
i n d i vi d u al  c ap ac i ti e s .

1 5 . 5 . 4 . 1 . 2    T h e  s ys te m  d e s i g n  r e q u i r e m e n ts  s h a l l  b e  i n c l u d e d
i n  th e  d ata u s e d  fo r  te s ti n g  an d  ve r i fyi n g  th e  o p e r a ti o n  o f th e

g as  an d  va c u u m  p i p i n g  s ys te m s .

1 5 . 5 . 4 . 2  D e n tal  Ai r.

1 5 . 5 . 4 . 2 . 1  G e n e ral .

1 5 . 5 . 4 . 2 . 1 . 1    D e n tal  a i r  u s e  s h al l  c o m p l y wi th  th e  fo l l o wi n g :

( 1 ) B e  u s e d  fo r  d r i vi n g d e n ta l  to o l s
( 2 ) B e  p e r m i tte d  to  b e  u s e d  to  s u p p l y ai r-d r i ve n  e q u i p m e n t
( 3 ) B e  p r o h i b i te d  fr o m  b e i n g  u s e d  fo r  r e s p i r ati o n

1 5 . 5 . 4 . 2 . 1 . 2    D e n tal  ai r  o u tl e ts  s h a l l  n o t b e  i n te r c h an g e ab l e
wi th  an y o th e r  g as  o u tl e ts ,  i n c l u d i n g  o x yg e n ,  n i tr o u s  o x i d e ,

m e d i c al  ai r,  i n s tr u m e n t a i r,  an d  n i tr o g e n .

1 5 . 5 . 4 . 2 . 2  D e n tal  Ai r C o m p re s s o r U n i ts .

1 5 . 5 . 4 . 2 . 2 . 1    D e n ta l  ai r  c o m p r e s s o r  u n i ts  s h a l l  i n c l u d e  d e n tal
ai r  c o m p r e s s o r s ,  vi b r a ti o n  i s o l a ti o n ,  ai r  r e c e i ve r s ,  c o a l e s c e n t ai r
flters,  ad s o r p ti o n  d r ye r s ,  e x h a u s t silencer/flters,  m o i s tu r e

i n d i c a to r s ,  a n d  s e r vi c e  ac c e s s  m an i fo l d s ,  e l e c tr i c al  d i s c o n n e c ts ,
m o to r  wi r i n g ,  an d  c o n tr o l s .

1 5 . 5 . 4 . 2 . 2 . 2    Ai r  c o m p r e s s o r s  s h al l  b e  s c r o l l  d e n tal ,  r e c i p r o c a t‐
i n g  d e n ta l ,  o r  th e  o i l - fr e e  d e n tal  typ e s .

N 1 5 . 5 . 4 . 2 . 2 . 3    D e n ta l  a i r  s o u r c e s  fo r  c o m p r e s s o r s  l o c ate d  i n s i d e
th e  b u i l d i n g s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) S o u r c e s  s h al l  b e  l o c ate d  i n  a s p a c e  wh e r e  n o  c h e m i c al -
b a s e d  m a te r i al s  a r e  s to r e d  o r  u s e d .

( 2 ) S o u r c e s  s h al l  b e  l o c a te d  i n  a s p ac e  th at i s  n o t u s e d  fo r
p ati e n t tr e a tm e n t o r  d e n tal  p r o c e d u r e s .

( 3 ) S o u r c e s  s h a l l  n o t b e  ta ke n  fr o m  a  r o o m  o r  s p ac e  i n  wh i c h
th e r e  i s  an  o p e n  o r  s e m i -o p e n  d i s c h ar g e  fr o m  a  d e n tal
va c u u m  o r  d e n ta l  s c ave n gi n g s ys te m .

( 4 ) Wh e n  th e  c o m p r e s s o r  i s  l o c a te d  i n  a  r o o m  wi th  an  o p e n
o r  s e m i - o p e n  d i s c h ar g e  fr o m  a  d e n tal  vac u u m  o r  d e n tal
s c ave n g i n g  s ys te m ,  th e  ai r  s h a l l  b e  d r awn  fr o m  a r e m o te
l o c a ti o n  s u c h  a s  th e  b u i l d i n g  r e tu r n  ai r  s ys te m .

1 5 . 5 . 4 . 3  D e n tal  Vac uu m .

1 5 . 5 . 4 . 3 . 1  G e n e ral .

1 5 . 5 . 4 . 3 . 1 . 1    D e n tal  vac u u m  s h al l  b e  u s e d  fo r  o r a l  e vac u a ti o n
a n d  n i tr o u s  o x i d e  s c a ve n g i n g .
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1 5 . 5 . 4 . 3 . 1 . 2    D e n ta l  vac u u m  i n l e ts  s h al l  n o t b e  i n te r c h an g e ab l e
wi th  an y o th e r  vac u u m  i n l e ts ,  i n c l u d i n g  d e n tal –s u r g i c al
va c u u m .

1 5 . 5 . 4 . 3 . 2  D e n tal  Vac u um  U n i ts .

1 5 . 5 . 4 . 3 . 2 . 1    D e n tal  vac u u m  u n i ts  s h al l  i n c l u d e  d e n ta l  vac u u m
p u m p s ,  vi b r a ti o n  i s o l a ti o n ,  s e p ar a ti o n  tan ks ,  va c u u m  i n l e t,
vac u u m  e x h a u s t,  c o n d e n s ate  d r ai n ,  m o to r  wi r i n g ,  a n d  c o n tr o l s .

1 5 . 5 . 4 . 3 . 2 . 2    D e n tal  vac u u m  p u m p s  s h al l  b e  d e n tal  d r y vac u u m
o r  d e n tal  l i q u i d  ( we t)  r i n g  p u m p s .  P u m p s  s h al l  b e  o i l - fr e e  o r
o i l -l u b r i c a te d  a n d  s u i ta b l e  fo r  n i tr o u s  o x i d e  s c a ve n g i n g .

N 1 5 . 5 . 4 . 3 . 2 . 3    D e n ta l  va c u u m  e x h au s t s h a l l  c o m p l y wi th  o n e  o f
th e  fo l l o wi n g:

( 1 ) D e n ta l  vac u u m  s h al l  b e  e x h au s te d  to  th e  o u td o o r s  i n
a c c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

( 2 ) D e n ta l  va c u u m  e x h au s t s h al l  b e  fltered  an d  d i ffu s e d
l o c a l l y wi th  a U L PA flter  e l e m e n t c ap ab l e  o f r e tai n i n g

9 9 . 9 9   p e r c e n t o f p ar ti c u l ate s .
( 3 ) D e n ta l  vac u u m  e x h a u s t s h a l l  d i s c h ar g e  o u td o o r s  i f u s e d

fo r  n i tr o u s  o x i d e  s c a ve n g i n g .

N 1 5 . 5 . 4 . 3 . 2 . 4    D e n tal  vac u u m  s ys te m  p i p i n g  s h al l  c o m p l y wi th  a l l
o f th e  fo l l o wi n g:

( 1 ) H o r i z o n ta l  p i p i n g  i n  d e n ta l  vac u u m  s ys te m s  s h a l l  b e
s l o p e d  a m i n i m u m  o f 7  m m  p e r  3 . 0 5  m  ( 1 ∕4  i n .  p e r  1 0  ft)

to wa r d  th e  vac u u m  s o u r c e  e q u i p m e n t.
( 2 ) H o r i z o n ta l  p i p i n g s h al l  i n c l u d e  n o  s ag s  o r  l o w p o i n ts  th at

wo u l d  p e r m i t fuid  o r  d e b r i s  to  ac c u m u l ate  i n  th e  p i p i n g .
( 3 ) Vo i d s  i n  th e  vac u u m  p i p i n g s h al l  b e  a vo i d e d  to  p r e ve n t

b u i l d u p  a n d  o b s tr u c ti o n s .
( 4 ) Ac c e s s i b l e  c l e a n o u ts  s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  i n

th e  ve r ti c a l  downfow p i p e  to  c l e ar  o b s tr u c ti o n s ,  wh e r e
n e c e s s ar y.

( 5 ) D e n ta l  vac u u m  c l e a n o u ts  s h al l  n o t to  b e  i n s tal l e d  o n  h o r i ‐
z o n ta l  p i p i n g.

( 6 ) D e n ta l  vac u u m  i n l e ts  s h al l  b e  c a p a b l e  o f 2 8 3  L / m i n  ( 1 0
S C F M )  o r  gr e a te r  fow c a p ac i ty.

1 5 . 5 . 5  P i p i n g fo r C ate go r y 3  D e n tal  G as  an d  Vac uu m  S ys te m s .

1 5 . 5 . 5 . 1  G e n e ral .

1 5 . 5 . 5 . 1 . 1    P i p i n g  fo r  d e n tal  ai r  s ys te m s  s h al l  c o m p l y wi th
1 5 . 5 . 5 . 2 .

1 5 . 5 . 5 . 1 . 2    P i p i n g  fo r  d e n tal  vac u u m  s ys te m s  an d  s c ave n g i n g
s ys te m s  s h a l l  c o m p l y wi th  1 5 . 5 . 5 . 3 .

1 5 . 5 . 5 . 2  P i p i n g fo r D e n tal  Ai r S ys te m s .

1 5 . 5 . 5 . 2 . 1  G e n e ral .    P i p e ,  fttings,  an d  j o i n ts  i n  p i p i n g  fo r
d e n ta l  c o m p r e s s e d  a i r  s ys te m s  s h a l l  b e  i n  a c c o r d an c e  wi th

1 5 . 5 . 5 . 2 . 2  th r o u g h  1 5 . 5 . 5 . 2 . 4 .

1 5 . 5 . 5 . 2 . 2  P i p e .    P i p i n g  m ate r i a l s  fo r  d e n tal  ai r  s ys te m s  s h a l l
c o m p l y wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  Typ e  L  o r  K

( 2 ) AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube
for Medical Gas Systems,  Typ e  L  o r  K

( 3 ) AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube
for Air Conditioning and Refrigeration Field Service,  AC R tu b e
( O . D .  s i z e )

( 4 ) AS T M  B 1 0 3 / B 1 0 3 M ,  Standard Specifcation for Phosphor
Bronze Plate,  Sheet,  Strip,  and Rolled Bar,  l i s te d  c o r r u ga te d

m e d i c al  tu b i n g  ( C M T )  fa b r i c ate d  fr o m  c o p p e r  al l o y
N o .   5 1 0 0 0  s tr i p ,  a s  fo l l o ws :

( a) H a vi n g  a d e s i gn  m ar g i n  o f 3 . 5
( b ) E x te r n a l l y c o a te d  wi th  a n o n m e tal l i c  s h e ath  m a r ke d

wi th  th e  m an u fac tu r e r ’ s  m a r ki n g
( c ) L i s ti n g  i n c l u d e s  te s ti n g  to  d e m o n s tr ate  th a t C M T

s ys te m s  c an  b e  c o n s i s te n tl y g as  p u r g e d  wi th  r e s u l ts
e q u i val e n t to  c o m p ar ab l e  m e d i c a l  g as  c o p p e r
tu b i n g

1 5 . 5 . 5 . 2 . 2 . 1    C o p p e r  tu b e  s h a l l  b e  h ar d  te m p e r  o r  an n e a l e d
( s o ft te m p e r ) .

1 5 . 5 . 5 . 2 . 3  Fi tti n gs .    F i tti n g s  fo r  d e n tal  a i r  p i p i n g  s ys te m s  s h a l l
b e  p e r m i tte d  to  b e  an y o f th e  fo l l o wi n g ac c e p tab l e  j o i n i n g

m e th o d s :

( 1 ) B r az e d  o r  s o l d e r e d  fttings  c o m p l yi n g  wi th  AS M E  B 1 6 . 2 2 ,
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings

( 2 ) B r az e d  fttings  c o m p l yi n g  wi th  AN S I / AS M E  B 1 6 . 5 0 ,
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings

( 3 ) B r az e d  fttings  c o m p l yi n g wi th  AS M E  B 1 6 . 2 2 ,  wi th  s o c ke t
d e p th s  e q u al  to  o r  g r e ate r  th a n  b r a z e - j o i n t p r e s s u r e
fttings  c o m p l yi n g  wi th  AN S I / AS M E  B 1 6 . 5 0

( 4 ) F l ar e d  fttings  c o m p l yi n g  wi th  AS M E  B 1 6 . 2 6 ,  Cast Copper
Alloy Fittings for Flared Copper Tubes

( 5 ) C o m p r e s s i o n  fttings  ( 3 ∕4  i n .  m ax i m u m  s i z e )
( 6 ) Ax i a l l y s wag e d  fttings  c o m p l yi n g  wi th  5 . 1 . 1 0 . 7

1 5 . 5 . 5 . 2 . 4  J o i n ts .    J o i n ts  fo r  p i p i n g u n d e r  1 5 . 5 . 5 . 2  s h al l  c o m p l y
wi th  th e  fo l l o wi n g:

( 1 ) J o i n ts  s h al l  b e  b r a z e d ,  s o l d e r e d ,  th r e ad e d ,  fared,  o r  th e
c o m p r e s s i o n  typ e .

( 2 ) Wh e r e  j o i n ts  ar e  b r az e d ,  th e y s h a l l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f 1 5 . 4 . 6 .

( 3 ) S o l d e r e d  j o i n ts  s h a l l  b e  m ad e  i n  a c c o r d a n c e  wi th  AS T M
B 8 2 8 ,  Standard Practice for Making Capillary Joints by Solder‐

ing of Copper and Copper Alloy Tube and Fittings,  u s i n g  a
“ l e ad -fr e e ”  s o l d e r  fller  m e ta l  c o n tai n i n g  n o t m o r e  th a n
0 . 2  p e r c e n t l e a d  b y vo l u m e  th at c o m p l i e s  wi th  AS T M  B 3 2 ,

Standard Specifcation for Solder Metal.

1 5 . 5 . 5 . 3  P i p i n g fo r D e n tal  Vac u u m  S ys te m s  an d  S c ave n gi n g
S ys te m s .

1 5 . 5 . 5 . 3 . 1  G e n e ral .    P i p i n g fo r  d e n tal  va c u u m  s ys te m s  an d
s c a ve n g i n g  s ys te m s  s h a l l  b e  c o p p e r,  P VC  p l as ti c ,  o r  C P VC  p l a s ‐
ti c .

1 5 . 5 . 5 . 3 . 2  C o p p e r P i p i n g.    C o p p e r  p i p i n g  u n d e r  1 5 . 5 . 5 . 3  s h a l l
b e  i n  a c c o r d an c e  wi th  1 5 . 5 . 5 . 3 . 2 . 1  th r o u g h  1 5 . 5 . 5 . 3 . 2 . 3 .

1 5 . 5 . 5 . 3 . 2 . 1  C o p p e r Tub e .    C o p p e r  tu b i n g s h al l  b e  h ar d
te m p e r  o r  an n e a l e d  ( s o ft te m p e r )  a n d  c o m p l y wi th  th e  fo l l o w‐

i n g:

( 1 ) AS T M  B 8 1 9 ,  Standard Specifcation for Seamless Copper Tube
for Medical Gas Systems,  Typ e  L  o r  K

( 2 ) AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  Typ e  L  o r  K

( 3 ) AS T M  B 2 8 0 ,  Standard Specifcation for Seamless Copper Tube
for Air Conditioning and Refrigeration Field Service,  AC R tu b e

( O . D .  s i z e )

1 5 . 5 . 5 . 3 . 2 . 2  C o p p e r Fi tti n gs .    C o p p e r  fttings  s h al l  c o m p l y
wi th  th e  fo l l o wi n g :

( 1 ) B r az e d  o r  s o l d e r e d  fttings  c o n fo r m i n g  to  AS M E  B 1 6 . 2 2 ,
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings
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( 2 ) B r az e d  fttings  c o n fo r m i n g  to  AN S I / AS M E  B 1 6 . 5 0 ,
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings

( 3 ) B r az e d  fttings  c o n fo r m i n g to  AS M E  B 1 6 . 2 2  wi th  s o c ke t
d e p th s  e q u al  to  o r  g r e ate r  th a n  b r a z e - j o i n t p r e s s u r e
fttings  c o n fo r m i n g to  AN S I / AS M E  B 1 6 . 5 0

( 4 ) F l a r e d  fttings  c o n fo r m i n g to  AS M E  B 1 6 . 2 6 ,  Cast Copper
Alloy Fittings for Flared Copper Tubes

( 5 ) C o m p r e s s i o n  fttings  ( 3 ∕4  i n .  m ax i m u m  s i z e )

1 5 . 5 . 5 . 3 . 2 . 3  J o i n ts  fo r C o p p e r P i p i n g.    J o i n ts  i n  c o p p e r  tu b i n g
s h a l l  b e  i n  a c c o r d a n c e  wi th  th e  fo l l o wi n g :

( 1 ) J o i n ts  s h al l  b e  b r a z e d ,  s o l d e r e d ,  th r e ad e d ,  fared,  o r  th e
c o m p r e s s i o n  typ e .

( 2 ) Wh e r e  j o i n ts  ar e  b r az e d ,  th e y s h a l l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f 1 5 . 4 . 6 .

( 3 ) S o l d e r e d  j o i n ts  s h a l l  b e  m ad e  i n  a c c o r d a n c e  wi th  AS T M
B 8 2 8 ,  Standard Practice for Making Capillary Joints by Solder‐

ing of Copper and Copper Alloy Tube and Fittings,  u s i n g  a
“ l e ad -fr e e ”  s o l d e r  fller  m e ta l  c o n tai n i n g  n o t m o r e  th a n

0 . 2  p e r c e n t l e a d  b y vo l u m e  th at c o m p l i e s  wi th  AS T M  B 3 2 ,
Standard Specifcation for Solder Metal.

1 5 . 5 . 5 . 3 . 3  P VC  P l as ti c  P i p i n g.    P VC  p l a s ti c  p i p i n g fo r  d e n tal
vac u u m  s ys te m s  an d  s c ave n gi n g s ys te m s  s h al l  b e  i n  ac c o r d a n c e
wi th  th e  fo l l o wi n g :

( 1 ) P VC  p l as ti c  p i p e  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d u l e  8 0  an d
c o m p l y wi th  AS T M  D 1 7 8 5 ,  Standard Specifcation for
Poly(Vinyl Chloride) (PVC) Plastic Pipe,  Schedules 40,  80,  and
1 20.

( 2 ) P VC  p l as ti c  fttings  s h a l l  b e  S c h e d u l e  4 0  o r  S c h e d u l e  8 0
to  m atc h  th e  p i p e  an d  c o m p l y wi th  AS T M  D 2 4 6 6 ,  Stand‐
ard Specifcation for Poly(Vinyl Chloride) (PVC) Plastic Pipe

Fittings,  Schedule 40;  AS T M  D 2 4 6 7 ,  Standard Specifcation for
Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,  Schedule 80;  o r
AS T M  D 2 6 6 5 ,  Standard Specifcation for Poly(Vinyl Chloride)
(PVC) Plastic Drain,  Waste,  and Vent Pipe and Fittings.

( 3 ) J o i n ts  i n  P VC  p l a s ti c  p i p i n g s h a l l  b e  s o l ve n t- c e m e n te d  i n
ac c o r d an c e  wi th  AS T M  D 2 6 7 2 ,  Standard Specifcation for
Joints for IPS PVC Pipe Using Solvent Cement.

1 5 . 5 . 5 . 3 . 4  C P VC  P l as ti c  P i p i n g.    C P VC  p l as ti c  p i p i n g u n d e r
1 5 . 5 . 5 . 3  s h al l  b e  i n  a c c o r d an c e  wi th  th e  fo l l o wi n g:

( 1 ) C P VC  I P S  p l as ti c  p i p e  s h a l l  b e  S c h e d u l e  4 0  o r  S c h e d u l e
8 0 ,  c o n fo r m i n g  to  AS T M  F 4 4 1 / F 4 4 1 M ,  Standard Specifca‐
tion for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe,
Schedules 40 and 80.

( 2 ) C P VC  I P S  p l a s ti c  fttings  s h al l  b e  S c h e d u l e  4 0  o r  S c h e d ‐
u l e  8 0  to  m atc h  th e  p i p e ,  c o n fo r m i n g  to  AS T M  F 4 3 8 ,
Standard Specifcation for Socket-Type Chlorinated Poly(Vinyl

Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 40,  o r  AS T M
F 4 3 9 ,  Standard Specifcation for Chlorinated Poly(Vinyl Chlor‐

ide) (CPVC) Plastic Pipe Fittings,  Schedule 80.
( 3 ) C P VC  C T S  p l a s ti c  p i p e  a n d  fttings  1 ∕2  i n .  th r o u g h  2  i n .

s i z e  s h al l  b e  S D R 1 1 ,  c o n fo r m i n g  to  AS T M  D 2 8 4 6 /
D 2 8 4 6 M ,  Standard Specifcation for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution
Systems.

( 4 ) S o l ve n t c e m e n t fo r  j o i n ts  i n  C P VC  p l a s ti c  p i p i n g  s h a l l
c o m p l y wi th  AS T M  F 4 9 3 ,  Standard Specifcation for Solvent
Cements for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic

Pipe and Fittings.

1 5 . 5 . 6  I n s tal l ati o n  o f D e n tal  Ai r an d  Vac u um  P i p i n g.

1 5 . 5 . 6 . 1  G e n e ral .

1 5 . 5 . 6 . 1 . 1    D e n ta l  ai r  an d  vac u u m  p i p i n g s ys te m s  s h a l l  b e  a s
l i s te d  i n  1 5 . 5 . 2 .

1 5 . 5 . 6 . 1 . 2    P i p i n g  m a te r i al s  s h al l  b e  as  l i s te d  i n  1 5 . 5 . 5 .

1 5 . 5 . 6 . 2  P i p e  S i z i n g.    P i p i n g  s ys te m s  s h a l l  b e  d e s i g n e d  an d
s i z e d  to  d e l i ve r  th e  r e q u i r e d  fow r ate s  at th e  u ti l i z ati o n  p r e s ‐

s u r e s .

1 5 . 5 . 6 . 3  P ro te c ti o n  o f P i p i n g.

1 5 . 5 . 6 . 3 . 1    P i p i n g  s h al l  b e  p r o te c te d  ag ai n s t fr e e z i n g ,  c o r r o ‐
s i o n ,  a n d  p h ys i c al  d am ag e .

1 5 . 5 . 6 . 3 . 2    P i p i n g  e x p o s e d  i n  c o r r i d o r s  a n d  o th e r  l o c a ti o n s
wh e r e  s u b j e c t to  p h ys i c al  d am ag e  fr o m  th e  m o ve m e n t o f e q u i p ‐

m e n t s h a l l  b e  p r o te c te d .

1 5 . 5 . 6 . 4  P i p e  S u p p o r t.

1 5 . 5 . 6 . 4 . 1    P i p i n g  s h a l l  b e  s u p p o r te d  fr o m  th e  b u i l d i n g s tr u c ‐
tu r e .

1 5 . 5 . 6 . 4 . 2    H a n ge r s  a n d  s u p p o r ts  s h al l  c o m p l y wi th  an d  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  M S S  S P -5 8 ,  Pipe Hangers and
Supports — Materials,  Design,  Manufacture,  Selection,  Application,

and Installation.

1 5 . 5 . 6 . 4 . 3    H a n ge r s  a n d  s u p p o r ts  s h a l l  b e  s i z e d  fo r  th e  tu b e  o r
p i p e  b e i n g s u p p o r te d .

1 5 . 5 . 6 . 4 . 4    T h e  m ax i m u m  s u p p o r t s p a c i n g  fo r  c o p p e r  tu b e
s h a l l  b e  i n  a c c o r d a n c e  wi th  Tab l e  1 5 . 5 . 6 . 4 . 4 .

Tab l e   1 5 . 5 . 6 . 4 . 4  M ax i m u m  C o p p e r Tu b e  S up p o r t S p ac i n g

  H an ge r S p ac i n g

P i p e  S i z e m m ft

D N 8  ( N P S  1 ∕4 )  ( 3 ∕8  i n .  O . D . ) 1 5 2 0 5
D N 1 0  ( N P S  3 ∕8 )  ( 1 ∕2  i n .  O . D . ) 1 8 3 0 6
D N 1 5  ( N P S  1 ∕2 )  ( 5 ∕8  i n .  O . D . ) 1 8 3 0 6
D N 2 0  ( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . ) 2 1 3 0 7
D N 2 5  ( N P S  1 )  ( 1 1 ∕8  i n .  O . D . ) 2 4 4 0 8
D N 3 2  ( N P S  1 1 ∕4 )  ( 1 3 ∕8  i n .  O . D . ) 2 7 4 0 9
D N 4 0  ( N P S  1 1 ∕2 )  ( 1 5 ∕8  i n .  O . D . )  

an d  l ar g e r
3 0 5 0 1 0

Ve r ti c al  r i s e r s ,  al l  s i z e s ,  e ve r y 
foor,  b u t n o t to  e x c e e d

4 5 7 0 1 5

1 5 . 5 . 6 . 4 . 5    T h e  m a x i m u m  s u p p o r t s p ac i n g  fo r  p l as ti c  p i p e  s h a l l
b e  i n  a c c o r d a n c e  wi th  Tab l e  1 5 . 5 . 6 . 4 . 5 .

1 5 . 5 . 6 . 5  U n d e rgro u n d  P i p i n g O u ts i d e  o f B u i l d i n gs .

1 5 . 5 . 6 . 5 . 1    B u r i e d  p i p i n g  o u ts i d e  o f b u i l d i n gs  s h a l l  b e  i n s tal l e d
b e l o w th e  l o c al  l e ve l  o f fr o s t p e n e tr ati o n .

1 5 . 5 . 6 . 5 . 2    T h e  i n s tal l ati o n  p r o c e d u r e  fo r  u n d e r gr o u n d  p i p i n g
s h a l l  p r e ve n t p h ys i c al  d am ag e  to  th e  p i p i n g  wh i l e  b e i n g  b ac k‐
flled.
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 5 . 5 . 6 . 5 . 3    I f th e  u n d e r g r o u n d  p i p i n g i s  p r o te c te d  b y a
c o n d u i t,  c o ve r,  o r  o th e r  e n c l o s u r e ,  th e  fo l l o wi n g r e q u i r e m e n ts
s h a l l  b e  m e t:

( 1 ) Ac c e s s  d u r i n g c o n s tr u c ti o n  s h a l l  b e  p r o vi d e d  a t th e  j o i n ts
fo r  vi s u al  i n s p e c ti o n  an d  l e ak te s ti n g.

( 2 ) T h e  c o n d u i t,  c o ve r,  o r  e n c l o s u r e  s h al l  b e  s e l f-d r ai n i n g
an d  n o t r e ta i n  g r o u n d wate r  i n  p r o l o n g e d  c o n tac t wi th

c o p p e r  tu b i n g.

1 5 . 5 . 6 . 5 . 4    B u r i e d  p i p i n g th at i s  s u b j e c t to  s u r fa c e  l o ad s  s h a l l
b e  b u r i e d  at a  d e p th  th a t wi l l  p r o te c t th e  p i p i n g,  i ts  e n c l o s u r e ,
o r  b o th ,  fr o m  e x c e s s i ve  s tr e s s e s .

1 5 . 5 . 6 . 5 . 5    T h e  m i n i m u m  backfll  c o ve r  ab o ve  th e  to p  o f th e
p i p i n g  o r  i ts  e n c l o s u r e  s h al l  b e  9 0 0  m m  ( 3 6  i n . ) ,  e x c e p t th at
th e  m i n i m u m  c o ve r  s h al l  b e  p e r m i tte d  to  b e  r e d u c e d  to
4 5 0  m m  ( 1 8  i n . )  wh e r e  th e r e  i s  n o  p o te n ti al  fo r  d am ag e  fr o m
s u r fac e  l o ad s  o r  s u r fa c e  c o n d i ti o n s .

1 5 . 5 . 6 . 5 . 6    Tr e n c h e s  s h a l l  b e  e x c avate d  s o  th at th e  p i p i n g  o r  i ts
e n c l o s u r e  h as  frm,  s u b s ta n ti al l y c o n ti n u o u s  b e a r i n g  o n  th e
b o tto m  o f th e  tr e n c h .

1 5 . 5 . 6 . 5 . 7    Backfll  s h al l  b e  c l e an ,  fr e e  fr o m  m ate r i a l  th at c a n
d am a ge  th e  p i p e ,  a n d  c o m p ac te d .

1 5 . 5 . 6 . 5 . 8    A c o n ti n u o u s  wa r n i n g  ta p e  o r  m a r ke r  s h a l l  b e
p l a c e d  i m m e d i a te l y a b o ve  th e  p i p i n g  o r  i ts  e n c l o s u r e  to  c l e a r l y
i d e n ti fy th e  p i p e l i n e  b y specifc  n am e .

1 5 . 5 . 6 . 5 . 9    A c o n ti n u o u s  wa r n i n g  m e an s  s h al l  a l s o  b e  p l ac e d
ab o ve  th e  p i p e l i n e  at a p p r o x i m ate l y o n e - h al f th e  d e p th  o f
b u r i a l .

1 5 . 5 . 6 . 5 . 1 0    Wh e r e  b u r i e d  p i p i n g  i s  e x te n d e d  i n to  a b u i l d i n g
th r o u g h  a wal l  s l e e ve ,  th e  o u td o o r  e n d  o f th e  s l e e ve  s h a l l  b e
s e a l e d  wate r ti gh t to  p r e ve n t th e  e n tr an c e  o f g r o u n d wate r  i n to
th e  b u i l d i n g.

1 5 . 5 . 6 . 6  U n d e rgro u n d  P i p i n g Wi th i n  B u i l d i n gs .

1 5 . 5 . 6 . 6 . 1    T h e  i n s tal l ati o n  p r o c e d u r e  fo r  u n d e r gr o u n d  p i p i n g
s h a l l  p r e ve n t p h ys i c a l  d am ag e  to  th e  p i p i n g wh i l e  b e i n g  b a c k‐
flled.

1 5 . 5 . 6 . 6 . 2    T h e  p i p i n g  s h a l l  b e  backflled  wi th  c l e an  s an d  o r
gr a ve l .

1 5 . 5 . 6 . 7  P i p i n g Wi th i n  Fl o o r S l ab s  P ro h i b i te d .    D e n ta l  g as  an d
va c u u m  p i p i n g  s h al l  n o t b e  i n s ta l l e d  wi th i n  foor  s l a b s .

Tab l e   1 5 . 5 . 6 . 4 . 5  M ax i m u m  P l as ti c  P i p e  S up p o r t S p ac i n g

  H an ge r S p ac i n g

P i p e  S i z e m m ft

D N 1 5  ( N P S  1 ∕2 )  ( 5 ∕8  i n .  O . D . ) 1 2 2 0 4
D N 2 0  ( N P S  3 ∕4 )  ( 7 ∕8  i n .  O . D . ) 1 2 2 0 4
D N 2 5  ( N P S  1 )  ( 1 1 ∕8  i n .  O . D . ) 1 3 2 0 4 . 3 3
D N 3 2  ( N P S  1 1 ∕4 )  ( 1 3 ∕8  i n .  O . D . ) 1 3 2 0 4 . 3 3
D N 4 0  ( N P S  1 1 ∕2 )  ( 1 5 ∕8  i n .  O . D . ) 1 4 2 0 4 . 6 6
D N 5 0  ( N P S  2 )  ( 2 3 ∕8  i n .  O . D . ) 1 4 2 0 4 . 6 6
D N 6 5  ( N P S  2 1 ∕2 )  ( 2 7 ∕8  i n .  O . D . )  

a n d  l a r ge r
1 5 2 0 5

Ve r ti c al  r i s e r s ,  al l  s i z e s ,  e ve r y 
foor,  b u t n o t to  e x c e e d

3 0 4 0 1 0

1 5 . 5 . 7  P e r fo r m an c e  C ri te ri a an d  Te s ti n g ( D e n tal  Ai r an d
Vac u u m ) .

1 5 . 5 . 7 . 1  D e n tal  Ai r an d  Vac u u m  S ys te m s  Te s ti n g.

1 5 . 5 . 7 . 1 . 1  G e n e ral .

1 5 . 5 . 7 . 1 . 1 . 1    I n s p e c ti o n  a n d  te s ti n g  s h al l  b e  p e r fo r m e d  o n  a l l
n e w p i p e d  d e n tal  g as  a n d  va c u u m  s ys te m s ,  ad d i ti o n s ,  r e n o va‐

ti o n s ,  te m p o r ar y i n s ta l l ati o n s ,  o r  r e p a i r e d  s ys te m s  to  e n s u r e ,  b y
a d o c u m e n te d  p r o c e d u r e ,  th at th e  fo l l o wi n g  h ave  b e e n

c o m p l e te d :

( 1 ) Al l  ap p l i c a b l e  r e q u i r e m e n ts  o f th i s  c o d e  h ave  b e e n
fo l l o we d .

( 2 ) S ys te m  i n te gr i ty h as  b e e n  a c h i e ve d  o r  m ai n ta i n e d .
( 3 ) P i p i n g  s ys te m s  ar e  r e ad y fo r  te s ti n g an d  verifcation.
( 4 ) P i p i n g  s ys te m s  a r e  p e r fo r m i n g  i n  ac c o r d an c e  wi th  th e i r

d e s i g n  r e q u i r e m e n ts .

1 5 . 5 . 7 . 1 . 1 . 2    T h e  i n s p e c ti o n  an d  te s ti n g r e p o r ts  s h al l  b e
s u b m i tte d  d i r e c tl y to  th e  p a r ty th at c o n tr a c te d  fo r  th e  te s ti n g ,

wh o  th e n  s u b m i ts  th e  r e p o r ts  th r o u g h  c h a n n e l s  to  th e  r e s p o n s i ‐
b l e  fac i l i ty a u th o r i ty an d  an y o th e r s  th at ar e  r e q u i r e d .

1 5 . 5 . 7 . 1 . 1 . 3    Re p o r ts  s h al l  c o n ta i n  d e tai l e d  l i s ti n g s  o f al l  fnd‐
ings  an d  r e s u l ts .

1 5 . 5 . 7 . 1 . 1 . 4    T h e  r e s p o n s i b l e  fa c i l i ty au th o r i ty s h al l  r e vi e w th e
i n s p e c ti o n  a n d  te s ti n g  r e c o r d s  p r i o r  to  th e  u s e  o f an y s ys te m s  to

e n s u r e  th a t al l  fndings  a n d  r e s u l ts  o f th e  i n s p e c ti o n  an d  te s t‐
i n g  h a ve  b e e n  s u c c e s s fu l l y c o m p l e te d  b e fo r e  u s e .

1 5 . 5 . 7 . 1 . 1 . 5    Al l  d o c u m e n tati o n  p e r tai n i n g  to  i n s p e c ti o n s  an d
te s ti n g  s h a l l  b e  m ai n tai n e d  o n -s i te  wi th i n  th e  fac i l i ty.

1 5 . 5 . 7 . 1 . 2  Re q ui re d  Te s ti n g.

Δ 1 5 . 5 . 7 . 1 . 2 . 1     Al l  C a te g o r y 3  d e n tal  g as  an d  vac u u m  p i p i n g
s ys te m s  i n d i c ate d  i n  1 5 . 5 . 2  s h al l  b e  i n i ti a l l y te s te d  i n  a c c o r d ‐

a n c e  wi th  1 5 . 5 . 7 . 1 . 3 .

1 5 . 5 . 7 . 1 . 2 . 2    D e n tal  ai r,  va c u u m ,  an d  s c a ve n g i n g  s ys te m s  s h a l l
b e  fnal  te s te d  i n  ac c o r d a n c e  wi th  1 5 . 5 . 7 . 1 . 3 . 4  a n d  1 5 . 5 . 7 . 1 . 3 . 5 .

1 5 . 5 . 7 . 1 . 3  I n i ti al  Te s ti n g o f P i p i n g S ys te m s .

1 5 . 5 . 7 . 1 . 3 . 1  G e n e ral .

( A)    Wh e r e  p l a s ti c  vac u u m  a n d  p l as ti c  s c ave n g i n g  p i p i n g
s ys te m s  a r e  i n s ta l l e d ,  th e y s h al l  b e  vi s u al l y i n s p e c te d  fo r  c r o s s -

c o n n e c ti o n s  to  o x yg e n  an d  n i tr o u s  o x i d e  s ys te m s  b e fo r e  a p p l y‐
i n g  p o s i ti ve  te s t p r e s s u r e s  to  th e  c o p p e r  p i p i n g  s ys te m s .

( B )    D u r i n g  th e  p r o c e s s  o f i n i ti al  te s ti n g ,  th e  identifcation  an d
l ab e l i n g o f th e  d e n tal  g as  an d  va c u u m  p i p i n g  s h al l  b e  c h e c ke d .

1 5 . 5 . 7 . 1 . 3 . 2  I n i ti al  P re s s u re  Te s t.

( A)    E ac h  s e c ti o n  o f th e  p i p i n g i n  d e n tal  a i r  s ys te m s  an d
c o p p e r  va c u u m  s ys te m s  s h a l l  b e  p r e s s u r e  te s te d .  P l a s ti c  vac u u m

an d  p l as ti c  s c a ve n g i n g  p i p i n g  s h al l  n o t b e  p r e s s u r e  te s te d .

Δ ( B )    I n i ti a l  p r e s s u r e  te s ts  s h a l l  b e  c o n d u c te d  as  fo l l o ws :

( 1 ) Afte r  i n s tal l ati o n  o f s tati o n  o u tl e t/ i n l e t r o u gh - i n  as s e m ‐
b l i e s

( 2 ) P r i o r  to  th e  i n s tal l ati o n  o f c o m p o n e n ts  o f th e  d i s tr i b u ti o n
p i p i n g  s ys te m  th a t wo u l d  b e  d a m ag e d  b y th e  te s t p r e s s u r e
( e . g . ,  p r e s s u r e / vac u u m  al a r m  d e vi c e s ,  p r e s s u r e / vac u u m

i n d i c ato r s ,  l i n e  p r e s s u r e  r e l i e f va l ve s )
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

( C )    T h e  s o u r c e  s h u to ff va l ve  s h a l l  r e m a i n  c l o s e d  d u r i n g  th e
p r e s s u r e  te s ts .

( D )    T h e  te s t p r e s s u r e  fo r  d e n ta l  ai r  p i p i n g  an d  c o p p e r
vac u u m  p i p i n g s h a l l  b e  1 . 5  ti m e s  th e  s ys te m  o p e r ati n g  p r e s s u r e

b u t n o t l e s s  th an  a g au ge  p r e s s u r e  o f 1 0 3 5   kP a ( 1 5 0   p s i ) .

( E )    T h e  te s t p r e s s u r e  s h al l  b e  m ai n tai n e d  u n ti l  e a c h  j o i n t h a s
b e e n  e x a m i n e d  fo r  l e a ka ge  b y m e a n s  o f a l e ak d e te c tan t th at i s
s a fe  fo r  u s e  wi th  o x yg e n  an d  d o e s  n o t c o n tai n  a m m o n i a .

Δ ( F)    An y l e aks  s h al l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i tte d )  o r
r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  an d  r e te s te d .

1 5 . 5 . 7 . 1 . 3 . 3  I n i ti al  P i p i n g P u rge  Te s t.

( A)    T h e  o u tl e ts  i n  e ac h  d e n ta l  a i r  p i p i n g  s ys te m  s h a l l  b e
p u r g e d  to  r e m o ve  an y p ar ti c u l ate  m atte r  fr o m  th e  d i s tr i b u ti o n

p i p i n g .

( B )    U s i n g a p p r o p r i a te  a d a p te r s ,  e a c h  o u tl e t s h a l l  b e  p u r ge d
wi th  an  i n te r m i tte n t h i g h -vo l u m e  fow o f te s t ga s  u n ti l  th e

p u r g e  p r o d u c e s  n o  d i s c o l o r a ti o n  i n  a  c l e an  wh i te  c l o th .

( C )    T h e  p u r gi n g s h al l  b e  s ta r te d  a t th e  c l o s e s t o u tl e t to  th e
p i p i n g  s h u to ff va l ve  an d  c o n ti n u e  to  th e  fu r th e s t o u tl e t fr o m
th e  s h u to ff va l ve .

1 5 . 5 . 7 . 1 . 3 . 4  S tan d i n g P re s s u re  Te s t fo r D e n tal  Ai r an d  C o p p e r
Vac u u m  P i p i n g.

( A)    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e  te s ts  i n
1 5 . 5 . 7 . 1 . 3 . 2 ,  th e  d e n ta l  ai r  s ys te m s  an d  c o p p e r  vac u u m  s ys te m s

s h a l l  b e  s u b j e c t to  a  s tan d i n g  p r e s s u r e  te s t.

( B )    Te s ts  s h a l l  b e  c o n d u c te d  a fte r  th e  fnal  i n s tal l a ti o n  o f
s tati o n  o u tl e t val ve  b o d i e s ,  fac e p l ate s ,  an d  o th e r  d i s tr i b u ti o n
s ys te m  c o m p o n e n ts  ( e . g . ,  p r e s s u r e  a l ar m  d e vi c e s ,  p r e s s u r e  i n d i ‐

c a to r s ,  l i n e  p r e s s u r e  r e l i e f val ve s ,  m an u fac tu r e d  as s e m b l i e s ,  an d
h o s e s ) .

( C )    T h e  s o u r c e  val ve  s h al l  b e  c l o s e d  d u r i n g th i s  te s t.

( D )    T h e  p i p i n g s ys te m s  s h al l  b e  s u b j e c te d  to  2 4 -h o u r  s tan d i n g
p r e s s u r e  te s ts  u s i n g  o i l -fr e e ,  d r y n i tr o ge n  N F.

( E )    Te s t p r e s s u r e s  s h al l  b e  2 0   p e r c e n t ab o ve  th e  n o r m a l  s ys te m
o p e r ati n g  l i n e  p r e s s u r e .

( F)    At th e  c o n c l u s i o n  o f th e  te s ts ,  th e r e  s h a l l  b e  n o  c h an g e  i n
th e  te s t p r e s s u r e  e x c e p t th a t a ttr i b u te d  to  specifc  c h a n ge s  i n
am b i e n t te m p e r a tu r e .

Δ ( G )    An y l e aks  s h a l l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i tte d )  o r
r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  an d  r e te s te d .  T h e  p i p i n g

s h a l l  b e  r e p u r ge d  i f n e c e s s ar y.

1 5 . 5 . 7 . 1 . 3 . 5  S tan d i n g Vac u um  Te s t fo r P l as ti c  Vac u u m  P i p i n g.

( A)    Afte r  s u c c e s s fu l  c o m p l e ti o n  o f th e  i n i ti a l  p r e s s u r e  te s ts  i n
1 5 . 5 . 7 . 1 . 3 . 2 ,  vac u u m  d i s tr i b u ti o n  p i p i n g ,  i n c l u d i n g  s c ave n g i n g ,

s h a l l  b e  s u b j e c te d  to  a s ta n d i n g  va c u u m  te s t.

( B )    Te s ts  s h al l  b e  c o n d u c te d  a fte r  i n s tal l ati o n  a n d  c o n n e c ti o n
o f al l  c o m p o n e n ts  o f th e  vac u u m  s ys te m .

( C )    T h e  p i p i n g  s ys te m s  s h al l  b e  s u b j e c te d  to  a  2 4 -h o u r  s ta n d ‐
i n g  vac u u m  te s t.

( D )    Te s t p r e s s u r e  s h a l l  b e  b e twe e n  3 0 0  m m  ( 1 2  i n . )  H g V an d
fu l l  vac u u m .

( E )    D u r i n g th e  te s t,  th e  s o u r c e  o f te s t va c u u m  s h al l  b e  d i s c o n ‐
n e c te d  fr o m  th e  p i p i n g  s ys te m .

( F)    At th e  c o n c l u s i o n  o f th e  te s t,  th e r e  s h al l  b e  n o  c h an g e  i n
th e  vac u u m  p r e s s u r e  o th e r  th a n  th at attr i b u te d  to  c h an g e s  o f
am b i e n t te m p e r a tu r e .

Δ ( G )    An y l e aks  s h a l l  b e  l o c ate d ,  r e p ai r e d  ( i f p e r m i tte d )  o r
r e p l a c e d  ( i f r e q u i r e d )  b y th e  i n s ta l l e r,  an d  r e te s te d .

1 5 . 5 . 8  O p e rati o n  an d  M an age m e n t.

1 5 . 5 . 8 . 1  S ys te m  S h u td o wn s .    Ga s  an d  va c u u m  p i p i n g  s ys te m s
s h a l l  b e  s h u t d o wn  at th e  e n d  o f e a c h  wo r kd a y.

1 5 . 5 . 8 . 2  M an u fac tu re r' s  I n s tr u c ti o n s .

1 5 . 5 . 8 . 2 . 1    P i p i n g  s ys te m  c o m p o n e n ts  s h a l l  b e  i n s ta l l e d ,  ad j u s ‐
te d ,  o p e r ate d ,  an d  m ai n tai n e d  i n  a c c o r d an c e  wi th  th e  m an u ‐

fac tu r e r ' s  i n s tr u c ti o n s .

1 5 . 5 . 8 . 2 . 2    C o p i e s  o f th e  m an u fa c tu r e r ' s  i n s tr u c ti o n s  s h al l  b e
p r o vi d e d  to  th e  fa c i l i ty an d  m a i n tai n e d  at th e  fa c i l i ty.

1 5 . 5 . 8 . 3  M ai n te n an c e .    D e n ta l  a i r  a n d  vac u u m  s ys te m  e q u i p ‐
m e n t s h al l  b e  m a i n tai n e d  b y a  qualifed  r e p r e s e n tati ve  o f th e

e q u i p m e n t m an u fac tu r e r.
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C h ap te r 1 6    Fe atu re s  o f Fi re  P ro te c ti o n

1 6 . 1  Ap p l i c ab i l i ty.

1 6 . 1 . 1    T h i s  c h a p te r  s h al l  ap p l y to  a l l  n e w an d  e x i s ti n g  h e al th
c a r e  fa c i l i ti e s .

Δ 1 6 . 1 . 2    C o n ti n u e d  u s e  o f a n  e x i s ti n g s ys te m  th at i s  n o n c o m p l i ‐
an t wi th  th e  r e q u i r e m e n ts  o f th i s  c o d e  s h al l  b e  p e r m i tte d
u n l e s s  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  h as  d e te r m i n e d  th at

s u c h  u s e  p o s e s  a d i s ti n c t h az ar d  to  l i fe .

1 6 . 2  C o n s tr u c ti o n  an d  C o m p ar tm e n tati o n .    B u i l d i n g s  o r  s tr u c ‐
tu r e s  h o u s i n g a  h e a l th  c ar e  fac i l i ty s h al l  m e e t th e  m i n i m u m

c o n s tr u c ti o n  a n d  c o m p ar tm e n ta ti o n  r e q u i r e m e n ts  o f th e  a p p l i ‐
c a b l e  c o d e .

1 6 . 3  S p e c i al  H az ard  P ro te c ti o n  fo r Fl am m ab l e  L i q u i d s  an d
G as e s .

1 6 . 3 . 1    Wh e r e  r e q u i r e d  b y th e  p r o vi s i o n s  o f C h ap te r s  1 1
th r o u g h  4 3  o f N F PA 1 01 ,  o c c u p a n c i e s  wi th  s to r ag e ,  u s e ,  an d

h an d l i n g  o f h az ar d o u s  m ate r i a l s  s h al l  c o m p l y wi th  th e  fo l l o w‐
i n g  c o d e s  u n l e s s  o th e r wi s e  modifed  b y o th e r  p r o vi s i o n s  o f th i s

Code:  N F PA 3 0 ,  N F PA 5 4 ,  N F PA 5 5 ,  N F PA 5 8 ,  N F PA 4 0 0 ,  an d
N F PA  4 9 5 .  [101: 8 . 7 . 3 . 1 ]

1 6 . 3 . 2 *    N o  s to r a ge ,  u s e ,  o r  h an d l i n g  o f h az ar d o u s  m a te r i al s
s h a l l  b e  p e rm i tte d  i n  an y l o c a ti o n  wh e r e  s u c h  s to r ag e ,  u s e ,  o r
h an d l i n g  wo u l d  j e o p a r d i z e  e g r e s s  fr o m  th e  s tr u c tu r e ,  u n l e s s

o th e r wi s e  p e r m i tte d  b y a d o c u m e n t l i s te d  i n  1 6 . 3 . 1 .
[101: 8 . 7 . 3 . 2 ]

1 6 . 4  L ab o rato ri e s .    L a b o r a to r i e s  th a t u s e  c h e m i c al s  s h a l l
c o m p l y wi th  N F PA 4 5  u n l e s s  o th e r wi s e  modifed  b y o th e r  p r o vi ‐
s i o n s  o f th i s  c o d e .  [101: 8 . 7 . 4 . 1 ]

1 6 . 5  U ti l i ti e s .

1 6 . 5 . 1  G e n e ral .    U ti l i ti e s  s h al l  c o m p l y wi th  th e  r e q u i r e m e n ts
o f 1 6 . 5 . 1 . 1  th r o u gh  1 6 . 5 . 1 . 3 .

1 6 . 5 . 1 . 1  G as .    E q u i p m e n t u s i n g g as  an d  r e l a te d  ga s  p i p i n g
s h a l l  b e  i n  ac c o r d a n c e  wi th  N F PA 5 4  o r  N F PA 5 8  u n l e s s  s u c h

i n s ta l l a ti o n s  ar e  ap p r o ve d  e x i s ti n g  i n s tal l ati o n s ,  wh i c h  s h al l  b e
p e r m i tte d  to  b e  c o n ti n u e d  i n  s e r vi c e .  [101: 9 . 1 . 1 ]

Δ 1 6 . 5 . 1 . 2  E l e c tri c al  S ys te m s .    E l e c tr i c al  wi r i n g an d  e q u i p m e n t
s h a l l  b e  i n  ac c o r d a n c e  wi th  C h ap te r   6 .

1 6 . 5 . 1 . 3  S to re d  E l e c tri c al  E n e rgy S ys te m s .    S to r e d  e l e c tr i c al
e n e r gy s ys te m s  s h a l l  b e  i n s tal l e d ,  te s te d ,  an d  m a i n tai n e d  i n
ac c o r d an c e  wi th  N F PA  1 1 1 .  [101: 9 . 1 . 4 ]

1 6 . 5 . 2  H e ati n g,  Ve n ti l ati n g,  an d  Ai r- C o n d i ti o n i n g.    [101: 9 . 2 ]

1 6 . 5 . 2 . 1 *  H e ati n g,  Ve n ti l ati n g,  an d  Ai r C o n d i ti o n i n g.    Ai r-
c o n d i ti o n i n g,  h e a ti n g,  ve n ti l ati n g  d u c two r k,  a n d  r e l a te d  e q u i p ‐

m e n t s h al l  b e  i n  a c c o r d an c e  wi th  N F PA 9 0 A,  u n l e s s  s u c h
i n s ta l l ati o n s  ar e  ap p r o ve d  e x i s ti n g  i n s tal l a ti o n s ,  wh i c h  s h a l l  b e
p e r m i tte d  to  b e  c o n ti n u e d  i n  s e r vi c e .

Δ 1 6 . 5 . 2 . 2  Ve nti l ati n g o r H e at- P ro d u c i n g E q u i p m e n t.    Ve n ti l a t‐
i n g  o r  h e a t-p r o d u c i n g e q u i p m e n t s h al l  b e  i n  ac c o r d a n c e  wi th

N F PA  3 1 ,  N F PA  5 4 ,  NFPA  70,  N F PA  9 1 ,  o r  NFPA  2 1 1 ,  a s  a p p l i c a‐
b l e ,  u n l e s s  s u c h  i n s tal l ati o n s  ar e  a p p r o ve d  e x i s ti n g  i n s ta l l ati o n s ,

wh i c h  s h al l  b e  p e r m i tte d  to  b e  c o n ti n u e d  i n  s e r vi c e .  [101: 9 . 2 . 2 ]

1 6 . 5 . 2 . 3  C o m m e rc i al  C o o k i n g O p e rati o n s .    C o m m e r c i a l  c o o k‐
i n g  o p e r a ti o n s  s h al l  b e  p r o te c te d  i n  ac c o r d an c e  wi th  N F PA 9 6

u n l e s s  s u c h  i n s tal l ati o n s  ar e  a p p r o ve d  e x i s ti n g  i n s tal l ati o n s ,
wh i c h  s h a l l  b e  p e r m i tte d  to  b e  c o n ti n u e d  i n  s e r vi c e .  [101: 9 . 2 . 3 ]

1 6 . 5 . 2 . 4  Ve n ti l ati n g S ys te m s  i n  L ab o rato ri e s  U s i n g C h e m i c al s .
Ve n ti l a ti n g s ys te m s  i n  l a b o r a to r i e s  u s i n g c h e m i c al s  s h a l l  b e  i n
ac c o r d an c e  wi th  N F PA  4 5 .  [101: 9 . 2 . 4 ]

1 6 . 5 . 3  E l e vato rs ,  E s c al ato rs ,  an d  C o n ve yo rs .    [101: 9 . 4 ]

1 6 . 5 . 3 . 1  C o d e  C o m p l i an c e .    [101: 9 . 4 . 2 ]

1 6 . 5 . 3 . 1 . 1    E x c e p t as  modifed  h e r e i n ,  n e w e l e va to r s ,  e s c a l a‐
to r s ,  d u m b wai te r s ,  a n d  m o vi n g  wal ks  s h al l  b e  i n  a c c o r d a n c e

wi th  th e  r e q u i r e m e n ts  o f AS M E  A1 7 . 1 / C S A B 4 4 ,  Safety Code for
Elevators and Escalators.  [101: 9 . 4 . 2 . 1 ]

1 6 . 5 . 3 . 1 . 2    E x c e p t a s  modifed  h e r e i n ,  e x i s ti n g  e l e va to r s ,  e s c a‐
l ato r s ,  d u m b wa i te r s ,  an d  m o vi n g wal ks  s h a l l  b e  i n  a c c o r d a n c e
wi th  th e  r e q u i r e m e n ts  o f AS M E  A1 7 . 3 ,  Safety Code for Existing

Elevators and Escalators.  [101: 9 . 4 . 2 . 2 ]

1 6 . 5 . 3 . 2  Firefghters’  E m e rge n c y O p e rati o n s .    [101: 9 . 4 . 3 ]

1 6 . 5 . 3 . 2 . 1    Al l  n e w e l e va to r s  s h al l  c o n fo r m  to  th e  frefghters’
e m e r g e n c y o p e r ati o n s  r e q u i r e m e n ts  o f AS M E  A1 7 . 1 / C S A B 4 4 ,

Safety Code for Elevators and Escalators.  [101: 9 . 4 . 3 . 1 ]

1 6 . 5 . 3 . 2 . 2    Al l  e x i s ti n g  e l e va to r s  h avi n g  a tr ave l  d i s tan c e  o f
2 5  ft ( 7 6 2 0  m m )  o r  m o r e  ab o ve  o r  b e l o w th e  l e ve l  th a t b e s t
s e r ve s  th e  n e e d s  o f e m e r g e n c y p e r s o n n e l  fo r  frefghting  o r

r e s c u e  p u r p o s e s  s h al l  c o n fo r m  to  th e  frefghters’  e m e r g e n c y
o p e r ati o n s  r e q u i r e m e n ts  o f AS M E  A1 7 . 3 ,  Safety Code for Existing
Elevators and Escalators.  [101: 9 . 4 . 3 . 2 ]

1 6 . 5 . 3 . 3 *  E l e vato r M ac h i n e  Ro o m s .    E l e vato r  m ac h i n e  r o o m s
th a t c o n ta i n  s o l i d -s ta te  e q u i p m e n t fo r  e l e vato r s ,  o th e r  th a n

e x i s ti n g  e l e vato r s ,  h avi n g  a tr ave l  d i s ta n c e  e x c e e d i n g 5 0  ft
( 1 5  m )  a b o ve  th e  l e ve l  o f e x i t d i s c h a r ge ,  o r  e x c e e d i n g  3 0  ft
( 9 . 1   m )  b e l o w th e  l e ve l  o f e x i t d i s c h ar g e ,  s h al l  b e  p r o vi d e d  wi th
a n atu r a l  o r  m e c h an i c al  m e an s  to  m ai n ta i n  te m p e r atu r e  d u r i n g
frefghters’  e m e r g e n c y o p e r ati o n s  fo r  e l e va to r  o p e r ati o n  (see
9. 4. 3 of NFPA 1 01 ).  T h e  o p e r ati n g  te m p e r a tu r e  s h al l  b e  e s ta b ‐

l i s h e d  b y th e  e l e vato r  e q u i p m e n t m a n u fac tu r e r ’ s  specifcations.
Wh e n  s tan d b y p o we r  i s  c o n n e c te d  to  th e  e l e va to r,  th e  m e a n s  to

c o n tr o l  th e  te m p e r atu r e  i n  th e  m a c h i n e  r o o m  s h a l l  b e  c o n n e c ‐
te d  to  s tan d b y p o we r ,  i f ap p l i c a b l e .  [101: 9 . 4 . 5 ]

Δ 1 6 . 5 . 3 . 4  E l e vato r Te s ti n g.

N 1 6 . 5 . 3 . 4 . 1    E l e va to r s  s h al l  b e  s u b j e c t to  p e r i o d i c  i n s p e c ti o n s
a n d  te s ts  as  specifed  i n  AS M E  A1 7 . 1 / C S A B 4 4 ,  Safety Code for

Elevators and Escalators.  [101: 9 . 4 . 6 . 1 ]

N 1 6 . 5 . 3 . 4 . 2    Al l  e l e vato r s  e q u i p p e d  wi th  frefghters’  e m e r g e n c y
o p e r ati o n s  i n  ac c o r d an c e  wi th  9 . 4 . 3  o f N F PA 1 01  s h a l l  b e

s u b j e c t to  a m o n th l y o p e r ati o n  wi th  a wr i tte n  r e c o r d  o f th e
fndings  m ad e  an d  ke p t o n  th e  p r e m i s e s  a s  r e q u i r e d  b y AS M E

A1 7 . 1 / C S A B 4 4 ,  Safety Code for Elevators and Escalators.
[101: 9 . 4 . 6 . 2 ]

1 6 . 6  Was te  C h u te s ,  I n c i n e rato rs ,  an d  L i n e n  C h u te s .    Was te
c h u te s ,  l i n e n  c h u te s ,  a n d  i n c i n e r ato r s  s h al l  b e  i n s ta l l e d  an d
m a i n tai n e d  i n  a c c o r d a n c e  wi th  N F PA 8 2  u n l e s s  s u c h  i n s tal l a‐

ti o n s  a r e  ap p r o ve d  e x i s ti n g i n s ta l l ati o n s ,  wh i c h  s h al l  b e  p e r m i t‐
te d  to  b e  c o n ti n u e d  i n  s e r vi c e .

1 6 . 6 . 1    An y was te  c h u te  o r  l i n e n  c h u te ,  i n c l u d i n g  p n e u m a ti c
was te  an d  l i n e n  s ys te m s ,  s h al l  b e  p r o vi d e d  wi th  a u to m a ti c  e x ti n ‐

gu i s h i n g  p r o te c ti o n  i n  ac c o r d an c e  wi th  S e c ti o n  9 . 7  o f
N F PA  1 01 .  [101: 1 9 . 5 . 4 . 3 ]
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1 6 . 7  Fi re  D e te c ti o n ,  Al ar m ,  an d  C o m m u n i c ati o n s  S ys te m s .
[101: 9 . 6 ]

1 6 . 7 . 1 *  G e n e ral .    [101: 9 . 6 . 1 ]

1 6 . 7 . 1 . 1    B u i l d i n gs  o r  s tr u c tu r e s  h o u s i n g  a h e al th  c a r e  fac i l i ty
s h a l l  m e e t th e  fre  d e te c ti o n ,  a l a r m ,  an d  c o m m u n i c ati o n s
s ys te m s  r e q u i r e m e n ts  o f th e  ap p l i c ab l e  c o d e .

1 6 . 7 . 1 . 2    A fre  al ar m  s ys te m  r e q u i r e d  fo r  l i fe  s a fe ty s h a l l  b e
i n s ta l l e d ,  te s te d ,  an d  m ai n ta i n e d  i n  ac c o r d an c e  wi th  th e  a p p l i ‐

c a b l e  r e q u i r e m e n ts  o f NFPA  70 a n d  NFPA  72.

1 6 . 7 . 1 . 3    An  ap p r o ve d  e x i s ti n g  i n s tal l a ti o n  s h al l  b e  p e r m i tte d
to  b e  c o n ti n u e d  i n  u s e ,  p r o vi d e d  i t i s  te s te d  an d  m a i n tai n e d  i n

ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f NFPA  72.

1 6 . 7 . 1 . 4    F o r  th e  p u r p o s e s  o f th i s  c o d e ,  a  c o m p l e te  fre  a l a r m
s ys te m  s h a l l  p r o vi d e  fu n c ti o n s  fo r  i n i ti ati o n ,  notifcation,  an d
c o n tr o l ,  an d  s h al l  p e r fo r m  as  fo l l o ws :

( 1 ) T h e  i n i ti ati o n  fu n c ti o n  p r o vi d e s  th e  i n p u t s i g n al  to  th e
s ys te m .

( 2 ) T h e  notifcation  fu n c ti o n  a d vi s e s  th at h u m an  ac ti o n  i s
r e q u i r e d  i n  r e s p o n s e  to  a  p ar ti c u l ar  c o n d i ti o n .

( 3 ) T h e  c o n tr o l  fu n c ti o n  p r o vi d e s  o u tp u ts  to  c o n tr o l  b u i l d i n g
e q u i p m e n t to  e n h an c e  p r o te c ti o n  o f l i fe .

1 6 . 7 . 2  S i gn al  I n i ti ati o n .

1 6 . 7 . 2 . 1    B u i l d i n gs  o r  s tr u c tu r e s  h o u s i n g  a h e al th  c a r e  fac i l i ty
s h a l l  m e e t th e  m i n i m u m  s i gn a l i n g an d  a l a r m  i n i ti ati o n  r e q u i r e ‐

m e n ts  o f th e  a p p l i c ab l e  c o d e .

1 6 . 7 . 2 . 2    M an u al  fre  al a r m  b o x e s  s h a l l  b e  u s e d  o n l y fo r  fre-
protective  s i gn a l i n g p u r p o s e s .

1 6 . 7 . 2 . 2 . 1    C o m b i n ati o n  fre  al ar m  an d  gu ar d ’ s  to u r  s ta ti o n s
s h a l l  b e  ac c e p tab l e .

1 6 . 7 . 2 . 3    A m an u a l  fre  al ar m  b o x  s h al l  b e  p r o vi d e d  i n  th e
n atu r al  e x i t a c c e s s  p ath  n e a r  e a c h  r e q u i r e d  e x i t fr o m  an  ar e a ,

u n l e s s  modifed  b y a n o th e r  s e c ti o n  o f th i s  c o d e .

1 6 . 7 . 2 . 4 *    Ad d i ti o n a l  m an u al  fre  al ar m  b o x e s  s h al l  b e  l o c a te d
s o  th a t,  o n  an y g i ve n  foor  i n  an y p ar t o f th e  b u i l d i n g ,  n o  h o r i ‐
z o n ta l  d i s tan c e  o n  th a t foor  e x c e e d i n g  6 0  m  ( 2 0 0  ft)  s h a l l

n e e d  to  b e  tr ave r s e d  to  r e ac h  a m a n u al  fre  al a r m  b o x .
[101: 9 . 6 . 2 . 5 ]

1 6 . 7 . 2 . 5    F o r  fre  a l ar m  s ys te m s  u s i n g a u to m a ti c  fre  d e te c ti o n
o r  waterfow d e te c ti o n  d e vi c e s ,  n o t l e s s  th an  o n e  m an u al  fre
a l a r m  b o x  s h al l  b e  p r o vi d e d  to  i n i ti a te  a  fre  a l ar m  s i g n al .

1 6 . 7 . 2 . 5 . 1    T h e  m an u al  fre  a l ar m  b o x  s h al l  b e  l o c a te d  wh e r e
r e q u i r e d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

1 6 . 7 . 2 . 6    M an u al  fre  al ar m  b o x e s  s h al l  b e  ac c e s s i b l e ,  u n o b ‐
s tr u c te d ,  an d  vi s i b l e .  [101: 9 . 6 . 2 . 7 ]

1 6 . 7 . 2 . 7    Wh e r e  a  s p r i n kl e r  s ys te m  p r o vi d e s  au to m ati c  d e te c ‐
ti o n  an d  al ar m  s ys te m  i n i ti ati o n ,  i t s h a l l  b e  p r o vi d e d  wi th  an

ap p r o ve d  a l a r m  i n i ti a ti o n  d e vi c e  th at o p e r a te s  wh e n  th e  fow o f
wate r  i s  e q u al  to  o r  g r e ate r  th an  th at fr o m  a  s i n g l e  a u to m a ti c

s p r i n kl e r.

1 6 . 7 . 3  S m o ke  Al ar m s .

1 6 . 7 . 3 . 1    Wh e r e  r e q u i r e d  b y th e  a p p l i c ab l e  c o d e ,  s i n gl e -s ta ti o n
a n d  m u l ti p l e - s tati o n  s m o ke  al ar m s  s h a l l  b e  i n  ac c o r d a n c e  wi th

NFPA  72.

1 6 . 7 . 3 . 2    S ys te m  s m o ke  d e te c to r s  i n  a c c o r d an c e  wi th  NFPA 72
an d  ar r a n ge d  to  fu n c ti o n  i n  th e  s am e  m a n n e r  as  s i n gl e -s ta ti o n
o r  m u l ti p l e -s ta ti o n  s m o ke  al ar m s  s h al l  b e  p e r m i tte d  i n  l i e u  o f

s m o ke  a l ar m s .  [101: 9 . 6 . 2 . 1 0 . 8 ]

1 6 . 7 . 3 . 3    T h e  al ar m s  s h al l  s o u n d  o n l y wi th i n  an  i n d i vi d u al
d we l l i n g  u n i t,  s u i te  o f r o o m s ,  o r  s i m i l ar  ar e a an d  s h al l  n o t

ac tu ate  th e  b u i l d i n g fre  al ar m  s ys te m ,  u n l e s s  o th e r wi s e  p e r m i t‐
te d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n .  Re m o te  a n n u n c i a ti o n

s h a l l  b e  p e r m i tte d .

1 6 . 7 . 4  O c c u p an t Notifcation.    [101: 9 . 6 . 3 ]

1 6 . 7 . 4 . 1    Wh e r e  r e q u i r e d  b y th e  a p p l i c a b l e  c o d e ,  o c c u p an t
notifcation  s h a l l  b e  p r o vi d e d  to  a l e r t o c c u p a n ts  o f a fre  o r

o th e r  e m e r ge n c y.

1 6 . 7 . 4 . 2    O c c u p an t notifcation  s h al l  b e  i n  ac c o r d an c e  wi th
1 6 . 7 . 4 . 3  u n l e s s  o th e r wi s e  p r o vi d e d  i n  1 6 . 7 . 4 . 2 . 1  a n d  1 6 . 7 . 4 . 2 . 2 .
[101: 9 . 6 . 3 . 2 ]

1 6 . 7 . 4 . 2 . 1 *    E l e vato r  l o b b y,  h o i s tway,  a n d  as s o c i ate d  m ac h i n e
r o o m  s m o ke  d e te c to r s  u s e d  s o l e l y fo r  e l e vato r  r e c a l l ,  an d  h e at

d e te c to r s  u s e d  s o l e l y fo r  e l e va to r  p o we r  s h u td o wn ,  s h al l  n o t b e
r e q u i r e d  to  ac ti vate  th e  b u i l d i n g  e vac u ati o n  al ar m  i f th e  p o we r
s u p p l y an d  i n s tal l ati o n  wi r i n g to  s u c h  d e te c to r s  ar e  m o n i to r e d

b y th e  b u i l d i n g fre  al ar m  s ys te m ,  a n d  i f th e  a c ti va ti o n  o f s u c h
d e te c to r s  i n i ti ate s  a  s u p e r vi s o r y s i g n al  at a c o n s tan tl y a tte n d e d
l o c ati o n .  [101: 9 . 6 . 3 . 2 . 1 ]

1 6 . 7 . 4 . 2 . 2 *    S m o ke  d e te c to r s  u s e d  s o l e l y fo r  c l o s i n g  d a m p e r s
o r  H VAC  s ys te m  s h u td o wn  s h al l  n o t b e  r e q u i r e d  to  a c ti va te  th e

b u i l d i n g  e vac u a ti o n  al ar m ,  p r o vi d e d  th at th e  p o we r  s u p p l y an d
i n s ta l l ati o n  wi r i n g to  th e  d e te c to r s  ar e  m o n i to r e d  b y th e  b u i l d ‐
i n g  fre  al ar m  s ys te m ,  a n d  th e  a c ti vati o n  o f th e  d e te c to r s

i n i ti a te s  a  s u p e r vi s o r y s i gn a l  a t a  c o n s tan tl y atte n d e d  l o c a ti o n .
[101: 9 . 6 . 3 . 2 . 2 ]

1 6 . 7 . 4 . 3  D e fe n d  i n  P l ac e .    F o r  n e w a n d  e x i s ti n g fa c i l i ti e s ,
wh e r e  th e  r e s p o n s e  to  a fre  i s  to  d e fe n d  i n  p l a c e  wi th i n  a s afe
p l a c e  i n  th e  b u i l d i n g,  o c c u p a n t notifcation  s h a l l  b e  i n  a c c o r d ‐

a n c e  wi th  th e  fa c i l i ty fre  p l a n .

1 6 . 7 . 4 . 3 . 1 *    Wh e r e  b u i l d i n g s  a r e  r e q u i r e d  to  b e  s u b d i vi d e d
i n to  s m o ke  c o m p ar tm e n ts ,  fre  a l a r m  notifcation  z o n e s  s h a l l

c o i n c i d e  wi th  o n e  o r  m o r e  s m o ke  c o m p ar tm e n t b o u n d a r i e s  o r
s h a l l  b e  i n  a c c o r d a n c e  wi th  th e  fa c i l i ty fre  p l a n .

1 6 . 7 . 4 . 3 . 2 *    T h e  p r i va te  o p e r ati n g  m o d e ,  as  defned  i n
NFPA 72,  s h a l l  b e  p e r m i tte d  to  b e  u s e d  fo r  th e  p l ac e m e n t o f
notifcation  ap p l i an c e s  wi th i n  th e  h e al th  c a r e  a n d  am b u l a to r y

h e al th  c ar e  o c c u p an c i e s  o f th e  b u i l d i n g.

1 6 . 7 . 4 . 3 . 3 *    T h e  notifcation  s i g n al  s h al l  r e a d i l y i d e n ti fy th e
s m o ke  z o n e  o r  th e  foor  ar e a ,  foor,  a n d  b u i l d i n g  i n  n e e d  o f
s taff r e s p o n s e .

1 6 . 7 . 4 . 3 . 4    T h e  notifcation  s i gn a l  s h al l  b e  h e ar d  i n  a l l  l o c a‐
ti o n s  i n  a c c o r d a n c e  wi th  th e  fa c i l i ty fre  p l a n .

1 6 . 7 . 4 . 3 . 5 *    I n  p a ti e n t c ar e  s p ac e s  wh e r e  a l ar m  notifcation
ad ve r s e l y affe c ts  p ati e n t c ar e ,  as  d e te r m i n e d  b y a r i s k as s e s s ‐

m e n t,  al ar m  notifcation  ap p l i an c e s  s h al l  n o t b e  r e q u i r e d  a s
l o n g a s  a n  a l te r n ati ve  m e a n s  o f al a r m  notifcation  i s  p r o vi d e d .

1 6 . 7 . 4 . 3 . 6    Vi s i b l e  s i g n al s  s h al l  n o t b e  r e q u i r e d  i n s i d e  s u r gi c al
o p e r ati n g  r o o m s ,  p a ti e n t s l e e p i n g r o o m s ,  o r  p s yc h i atr i c  c a r e
ar e as  wh e r e  th e i r  o p e r ati o n  wo u l d  i n te r fe r e  wi th  p ati e n t tr e a t‐

m e n t.
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1 6 . 7 . 4 . 3 . 7    Vi s i b l e  s i gn a l s  s h al l  n o t b e  r e q u i r e d  i n s i d e  e x a m
r o o m s ,  s p e c i a l  p r o c e d u r e  r o o m s ,  d r e s s i n g r o o m s ,  an d  n o n p u b ‐
l i c  to i l e t r o o m s  wh e r e  s taff i s  r e q u i r e d  to  r e s p o n d  to  th o s e  ar e a s
i n  ac c o r d an c e  wi th  th e  fac i l i ty fre  p l an .

1 6 . 8 *  H e l i p o r ts .

1 6 . 8 . 1    N e w h e l i p o r ts  s h a l l  b e  d e s i g n e d  an d  c o n s tr u c te d  i n
ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f N F PA  4 1 8 .

1 6 . 8 . 2    H e l i p o r ts  s h a l l  b e  m a i n tai n e d  i n  a c c o r d an c e  wi th
N F PA  4 1 8 .

1 6 . 9  Au to m ati c  S p ri n kl e rs  an d  O th e r E x ti n gu i s h i n g E q u i p ‐
m e n t.

1 6 . 9 . 1  Au to m ati c  S p ri n k l e rs .

1 6 . 9 . 1 . 1    B u i l d i n g s  o r  s tr u c tu r e s  h o u s i n g  a  h e al th  c ar e  fac i l i ty
s h a l l  m e e t th e  a u to m a ti c  s p r i n kl e r  s ys te m  r e q u i r e m e n ts  o f th e
ap p l i c a b l e  c o d e .

1 6 . 9 . 1 . 2    Wh e r e  p r o vi d e d ,  a u to m a ti c  s p r i n kl e r  s ys te m s  s h a l l  b e
i n s ta l l e d  i n  ac c o r d a n c e  wi th  N F PA  1 3 .

1 6 . 9 . 1 . 3 *  D e fe n d  i n  P l ac e .    F o r  n e w an d  e x i s ti n g  fa c i l i ti e s ,
wh e r e  th e  r e s p o n s e  to  a fre  i s  to  d e fe n d  i n  p l a c e  wi th i n  a s afe
p l a c e  i n  th e  b u i l d i n g a n d  n o t to  a u to m a ti c al l y e va c u ate  th e
b u i l d i n g ,  s p r i n kl e r  s ys te m  z o n e s  s h a l l  c o i n c i d e  wi th  s m o ke
c o m p a r tm e n t b o u n d a r i e s  o r  s h a l l  b e  i n  a c c o r d an c e  wi th  th e
fa c i l i ty fre  p l a n .

1 6 . 9 . 1 . 4 *  C l o s e ts .    S p r i n kl e r s  s h a l l  n o t b e  r e q u i r e d  i n  c l o th e s
c l o s e ts  o f p ati e n t s l e e p i n g r o o m s  i n  h o s p i ta l s  wh e r e  th e  a r e a o f
th e  c l o s e t d o e s  n o t e x c e e d  6  ft2  ( 0 . 5 5   m 2 )  p r o vi d e d  th e  d i s tan c e

fr o m  th e  s p r i n kl e r  i n  th e  p a ti e n t s l e e p i n g r o o m  to  th e  b ac k
wal l  o f th e  c l o s e t d o e s  n o t e x c e e d  th e  m a x i m u m  d i s ta n c e

p e r m i tte d  b y N F PA  1 3 .  [101: 1 8 . 3 . 5 . 1 0 ]

1 6 . 1 0  M an u al  E x ti n gu i s h i n g E q u i p m e n t.

1 6 . 1 0 . 1 *    P o r tab l e  fre  e x ti n gu i s h e r s  s h al l  b e  s e l e c te d ,
i n s ta l l e d ,  i n s p e c te d ,  an d  m ai n ta i n e d  i n  ac c o r d an c e  wi th
N F PA  1 0 .

1 6 . 1 0 . 1 . 1    F i r e  e x ti n gu i s h e r s  s h al l  b e  p r o vi d e d  i n  M RI  r o o m s
an d  a s s o c i a te d  s p ac e s .

1 6 . 1 0 . 1 . 1 . 1 *    F i r e  e x ti n gu i s h e r s  a n d  a s s o c i a te d  h a r d wa r e  r a te d
as  M R c o n d i ti o n a l  o r  M R s afe  s h al l  b e  p r o vi d e d  i n  M RI  r o o m s

a n d  as s o c i ate d  s p a c e s .

1 6 . 1 0 . 1 . 2    C l a s s  K fre  e x ti n g u i s h e r s  s h a l l  b e  p r o vi d e d  fo r
h a z a r d s  wh e r e  th e r e  i s  a  p o te n ti al  fo r  fres  i n vo l vi n g c o m b u s ti ‐

b l e  c o o ki n g  m e d i a ( ve g e ta b l e  o r  a n i m al  o i l s  an d  fats ) .
[ 1 0 : 6 . 6 . 1 ]

1 6 . 1 0 . 1 . 3 *    C l as s  K fre  e x ti n g u i s h e r s  s h a l l  n o t b e  r e q u i r e d
wh e r e  r e s i d e n ti al  c o o ki n g e q u i p m e n t i s  u s e d  fo r  fo o d  wa r m i n g

o r  l i m i te d  c o o ki n g,  o r  wh e r e  an  o c c u p an c y p r o h i b i ts  d e e p  fa t
fr yi n g.

1 6 . 1 0 . 1 . 4 *    C l e an  ag e n t– o r  wate r  m i s t–typ e  fre  e x ti n g u i s h e r s
s h a l l  b e  p r o vi d e d  i n  o p e r a ti n g r o o m s .

1 6 . 1 0 . 1 . 5    C l e an  a ge n t–typ e  fre  e x ti n gu i s h e r s  s h al l  b e  p r o vi ‐
d e d  i n  te l e c o m m u n i c ati o n  e n tr a n c e  fac i l i ti e s  a n d  te l e c o m m u ‐
n i c ati o n  e q u i p m e n t r o o m s .

1 6 . 1 0 . 2    Wh e r e  p r o vi d e d ,  s ta n d p i p e  an d  h o s e  s ys te m s  s h al l  b e
i n  ac c o r d an c e  wi th  N F PA  1 4 .

1 6 . 1 0 . 2 . 1    Wh e r e  s tan d p i p e  an d  h o s e  s ys te m s  a r e  i n s ta l l e d  i n
c o m b i n a ti o n  wi th  a u to m a ti c  s p r i n kl e r  s ys te m s ,  i n s ta l l ati o n  s h a l l

b e  i n  a c c o r d an c e  wi th  th e  a p p r o p r i ate  p r o vi s i o n s  e s tab l i s h e d  b y
N F PA 1 3  a n d  N F PA  1 4 .

1 6 . 1 0 . 2 . 2 *    H o s e  o r  h o s e  o u tl e ts  s h a l l  b e  p e r m i tte d  to  b e
r e m o ve d  fr o m  e x i s ti n g  s tan d p i p e  an d  h o s e  s ys te m s  th at ar e  n o t
r e q u i r e d  b y th e  ap p l i c ab l e  c o d e .

1 6 . 1 1 *  C o m p ac t S to rage .    C o m p ac t s to r ag e  s h al l  b e  p r o te c te d
b y s p r i n kl e r s  i n  a c c o r d a n c e  wi th  N F PA  1 3 .

1 6 . 1 2  C o m p ac t M o b i l e  S to rage .

1 6 . 1 2 . 1    Ro o m s  wi th  c o m p ac t m o b i l e  s to r a ge  u n i ts  g r e ate r
th a n  5 0  ft2  ( 4 . 6 5  m 2 )  s h a l l  b e  p r o te c te d  as  a  h az ar d o u s  ar e a  i n
a c c o r d an c e  wi th  th e  ap p l i c ab l e  c o d e .

1 6 . 1 2 . 2    S m o ke  d e te c ti o n  s h a l l  b e  i n s tal l e d  ab o ve  c o m p ac t
m o b i l e  s to r a ge  u n i ts  gr e a te r  th a n  5 0  ft2  ( 4 . 6 5  m 2 )  i n  ac c o r d ‐

an c e  wi th  NFPA  72.

1 6 . 1 2 . 3 *    C o m p a c t m o b i l e  s to r ag e  u n i ts  gr e a te r  th a n  5 0  ft2

( 4 6 5  m 2 )  s h al l  b e  p r o te c te d  b y au to m ati c  s p r i n kl e r s  i n  ac c o r d ‐
an c e  wi th  N F PA  1 3 .

1 6 . 1 3  M ai n te n an c e  an d  Te s ti n g.

1 6 . 1 3 . 1    Al l  wa te r-b as e d  fre  p r o te c ti o n  s ys te m s  s h a l l  b e  i n s p e c ‐
te d ,  te s te d ,  a n d  m ai n tai n e d  i n  a c c o r d a n c e  wi th  N F PA  2 5 .

1 6 . 1 3 . 2    Al l  n o n -wa te r-b as e d  fre  p r o te c ti o n  s ys te m s  s h a l l  b e
i n s p e c te d ,  te s te d ,  a n d  m a i n tai n e d  i n  ac c o r d an c e  wi th  th e  a p p l i ‐
c a b l e  N FPA s tan d a r d s .

1 6 . 1 4  Fi re  L o s s  P re ve n ti o n  i n  O p e rati n g Ro o m s .

1 6 . 1 4 . 1  H az ard  As s e s s m e n t.

1 6 . 1 4 . 1 . 1    An  e va l u ati o n  s h a l l  b e  m ad e  o f h a z a r d s  th at c o u l d
b e  e n c o u n te r e d  d u r i n g  s u r gi c al  p r o c e d u r e s .

1 6 . 1 4 . 1 . 2    T h e  e val u ati o n  s h al l  i n c l u d e  h az ar d s  a s s o c i a te d  wi th
th e  p r o p e r ti e s  o f e l e c tr i c i ty,  h a z a r d s  a s s o c i a te d  wi th  th e  o p e r a‐

ti o n  o f s u r g i c al  e q u i p m e n t,  a n d  h a z a r d s  as s o c i ate d  wi th  th e
n atu r e  o f th e  e n vi r o n m e n t.

1 6 . 1 4 . 1 . 3    P e r i o d i c  r e vi e ws  o f s u r gi c al  o p e r a ti o n s  an d  p r o c e ‐
d u r e s  s h al l  b e  c o n d u c te d  wi th  s p e c i a l  atte n ti o n  g i ve n  to  an y
c h a n ge  i n  m a te r i al s ,  o p e r ati o n s ,  o r  p e r s o n n e l .

1 6 . 1 4 . 2  Fi re  P re ve n ti o n  P ro c e d u re s .    F i r e  p r e ve n ti o n  p r o c e ‐
d u r e s  s h al l  b e  e s tab l i s h e d .

1 6 . 1 4 . 3  G e r m i c i d e s  an d  An ti s e p ti c s .

1 6 . 1 4 . 3 . 1    M e d i c a m e n ts  an d  al c o h o l - b a s e d  h an d  s an i ti z e r s ,
i n c l u d i n g  th o s e  d i s p e r s e d  a s  ae r o s o l s ,  s h al l  b e  p e r m i tte d  to  b e

u s e d  i n  an e s th e ti z i n g l o c a ti o n s .

1 6 . 1 4 . 3 . 2 *    F l am m ab l e  l i q u i d  ge r m i c i d e s  o r  an ti s e p ti c s  u s e d  i n
a n e s th e ti z i n g  l o c a ti o n s ,  wh e n e ve r  th e  u s e  o f e l e c tr o s u r g e r y,

c a u te r y,  o r  a l as e r  i s  c o n te m p l a te d ,  s h al l  b e  p a c ka ge d  to  e n s u r e
c o n tr o l l e d  d e l i ve r y to  th e  p a ti e n t i n  u n i t d o s e  a p p l i c a to r s ,

s wa b s ,  an d  o th e r  s i m i l ar  ap p l i c ato r s .
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1 6 . 1 4 . 3 . 3    Wh e n e ve r  th e  a p p l i c ati o n  o f fammable  l i q u i d
g e r m i c i d e s  o r  a n ti s e p ti c s  i s  e m p l o ye d  i n  s u r ge r i e s  wh e r e  th e

u s e  o f e l e c tr o s u r ge r y,  c au te r y,  o r  a  l as e r  i s  c o n te m p l a te d ,  ti m e
s h a l l  b e  al l o we d  to  e l a p s e  b e twe e n  ap p l i c ati o n  o f th e  g e r m i c i d e

o r  an ti s e p ti c  a n d  th e  fo l l o wi n g:

( 1 ) Ap p l i c ati o n  o f d r ap e s ,  to  al l o w c o m p l e te  e va p o r ati o n  an d
d i s s i p ati o n  o f an y fammable  ve h i c l e  r e m ai n i n g

( 2 ) U s e  o f e l e c tr o s u r g e r y,  c a u te r y,  o r  a  l a s e r,  to  e n s u r e  th e
s o l u ti o n  i s  c o m p l e te l y d r y an d  to  al l o w th o r o u gh  e va p o r a‐
ti o n  a n d  d i s s i p ati o n  o f a n y fammable  ve h i c l e  r e m ai n i n g

1 6 . 1 4 . 3 . 4    P r i o r  to  d r a p i n g  o r  u s e  o f e l e c tr o s u r g e r y,  c au te r y,  o r
a l as e r,  an y fammable  l i q u i d –s o a ke d  m ate r i a l s  s h a l l  b e
r e m o ve d  fr o m  th e  p ati e n t c a r e  vi c i n i ty.

1 6 . 1 4 . 3 . 5    P o o l i n g  o f fammable  l i q u i d  ge r m i c i d e s  o r  an ti s e p ‐
ti c s  s h al l  b e  avo i d e d ;  i f p o o l i n g o c c u r s ,  e x c e s s  s o l u ti o n  s h al l  b e

wi c ke d ,  an d  th e  g e r m i c i d e  o r  an ti s e p ti c  s h a l l  b e  a l l o we d  to
c o m p l e te l y d r y.

1 6 . 1 4 . 3 . 6    A p r e o p e r ati ve  “ ti m e  o u t”  p e r i o d  s h a l l  b e  c o n d u c te d
p r i o r  to  th e  i n i ti ati o n  o f a n y s u r gi c al  p r o c e d u r e  u s i n g  famma‐
ble  l i q u i d  ge r m i c i d e  o r  an ti s e p ti c  s o l u ti o n s  to  ve r i fy th e  fo l l o w‐

i n g:

( 1 ) Ap p l i c ati o n  s i te  o f s o l u ti o n  i s  d r y p r i o r  to  d r ap i n g  an d
u s e  o f e l e c tr o s u r ge r y,  c a u te r y,  o r  a l a s e r.

( 2 ) P o o l i n g  o f s o l u ti o n  h a s  n o t o c c u r r e d  o r  h as  b e e n  c o r r e c ‐
te d .

( 3 ) An y s o l u ti o n -s o a ke d  m ate r i a l s  h ave  b e e n  r e m o ve d  fr o m
th e  p a ti e n t c ar e  vi c i n i ty.

1 6 . 1 4 . 3 . 7    Wh e n e ve r  fammable  ae r o s o l s  o r  an ti s e p ti c s  ar e
e m p l o ye d ,  suffcient ti m e  s h al l  b e  a l l o we d  to  e l a p s e  b e twe e n
d e p o s i ti o n  an d  ap p l i c a ti o n  o f d r ap e s  to  al l o w c o m p l e te  e vap o ‐

r a ti o n  a n d  d i s s i p a ti o n  o f a n y fammable  ve h i c l e  r e m ai n i n g .

1 6 . 1 4 . 3 . 8    H e al th  c a r e  o r ga n i z ati o n s  s h al l  e s tab l i s h  p o l i c i e s
a n d  p r o c e d u r e s  o u tl i n i n g  s afe ty p r e c au ti o n s  r e l a te d  to  th e  u s e

o f fammable  l i q u i d  o r  ae r o s o l  g e r m i c i d e s  o r  an ti s e p ti c s  u s e d  i n
an e s th e ti z i n g  l o c a ti o n s ,  as  r e q u i r e d  i n  1 6 . 1 4 . 3 . 9 ,  wh e n e ve r  th e
u s e  o f e l e c tr o s u r ge r y,  c a u te r y,  o r  a l a s e r  i s  c o n te m p l a te d .

1 6 . 1 4 . 3 . 9  E m e rge n c y P ro c e d u re s .

1 6 . 1 4 . 3 . 9 . 1    P r o c e d u r e s  fo r  o p e r a ti n g r o o m / s u r g i c a l  s u i te
e m e r g e n c i e s  s h al l  b e  d e ve l o p e d .

1 6 . 1 4 . 3 . 9 . 2    P r o c e d u r e s  s h al l  i n c l u d e  al ar m  ac tu ati o n ,  e va c u a‐
ti o n ,  an d  e q u i p m e n t s h u td o wn  p r o c e d u r e s  a n d  p r o vi s i o n s  fo r

c o n tr o l  o f e m e r ge n c i e s  th a t c o u l d  o c c u r  i n  th e  o p e r a ti n g
r o o m ,  i n c l u d i n g specifc  d e tai l e d  p l a n s  fo r  c o n tr o l  o p e r ati o n s
b y an  e m e r g e n c y c o n tr o l  g r o u p  wi th i n  th e  o r g an i z a ti o n  o r  a

p u b l i c  fre  d e p ar tm e n t.

1 6 . 1 4 . 3 . 9 . 3    E m e r ge n c y p r o c e d u r e s  s h al l  b e  e s ta b l i s h e d  fo r
c o n tr o l l i n g c h e m i c al  s p i l l s .

1 6 . 1 4 . 3 . 9 . 4    E m e r ge n c y p r o c e d u r e s  s h al l  b e  e s ta b l i s h e d  fo r
e x ti n g u i s h i n g d r a p e r y,  c l o th i n g,  o r  e q u i p m e n t fres.

1 6 . 1 4 . 3 . 1 0  O ri e n tati o n  an d  Trai n i n g.

1 6 . 1 4 . 3 . 1 0 . 1    N e w o p e r ati n g  r o o m / s u r g i c a l  s u i te  p e r s o n n e l ,
i n c l u d i n g  p h ys i c i an s  an d  s u r g e o n s ,  s h al l  b e  ta u g h t g e n e r al

s a fe ty p r a c ti c e s  fo r  th e  ar e a  an d  specifc  s afe ty p r ac ti c e s  fo r  th e
e q u i p m e n t an d  p r o c e d u r e s  th e y wi l l  u s e .

1 6 . 1 4 . 3 . 1 0 . 2    C o n ti n u i n g  s afe ty e d u c a ti o n  a n d  s u p e r vi s i o n
s h a l l  b e  p r o vi d e d ,  i n c i d e n ts  s h a l l  b e  r e vi e we d  m o n th l y,  an d

p r o c e d u r e s  s h al l  b e  r e vi e we d  an n u a l l y.

1 6 . 1 4 . 3 . 1 0 . 3    F i r e  e x i t d r i l l s  s h a l l  b e  c o n d u c te d  a n n u a l l y o r
m o r e  fr e q u e n tl y as  d e te r m i n e d  b y th e  ap p l i c ab l e  c o d e .
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An n e x  A   E x p l an ato r y M ate ri al

Annex A is not a part of the requirements of this NFPA document but is
included for informational purposes only.  This annex contains explan‐
atory material,  numbered to correspond with the applicable text para‐

graphs.

A. 1 . 1 . 1 0    B e c a u s e  n o  s i n g l e  m o d e l  o f an  e m e r g e n c y m an a ge ‐
m e n t p l an  i s  fe as i b l e  fo r  e ve r y h e al th  c ar e  fac i l i ty,  th i s  c h a p te r
i s  i n te n d e d  to  p r o vi d e  c r i te r i a fo r  th e  p r e p a r ati o n  a n d  i m p l e ‐

m e n tati o n  o f a n  i n d i vi d u al  p l an .  T h e  p r i n c i p l e s  i n vo l ve d  ar e
u n i ve r s al l y a p p l i c ab l e ;  th e  i m p l e m e n tati o n  n e e d s  to  b e  ta i l o r e d
to  th e  specifc  fac i l i ty.

A. 1 . 1 . 1 2    H yp e rb ar i c  c h a m b e r s  a r e  fo u n d  i n  a var i e ty o f
s e tti n g s ,  i n c l u d i n g  b u t n o t l i m i te d  to  h o s p i tal s ,  d o c to r ’ s  offces,

p r i vate  c l i n i c s ,  an d  b u s i n e s s  o c c u p an c i e s .  N o t al l  h yp e r b ar i c
fa c i l i ti e s  ar e  d e s i g n e d  o r  e q u i p p e d  th e  s am e .  H yp e r b ar i c  tr e a t‐
m e n t an d  fa c i l i ti e s  ar e  u s e d  fo r  a  va r i e ty o f e m e r g e n t an d

n o n e m e r g e n t c o n d i ti o n s ,  a n d  th e  ac u i ty o f p ati e n ts  r an g e s
fr o m  s ta b l e  to  c r i ti c al .  T h e s e  var i a ti o n s  l e ad  to  d i ffe r e n c e s  i n
h yp e r b a r i c  e q u i p m e n t,  a n c i l l a r y s u p p o r t e q u i p m e n t,  an d

fac i l i ty l o c ati o n .  T h i s  c h a p te r  i s  i n te n d e d  to  p r o vi d e  m i n i m u m
s a fe g u a r d s  fo r  h yp e r b ar i c  p a ti e n ts  a n d  p e r s o n n e l  r e g ar d l e s s  o f

th e  l o c ati o n  o f th e  fac i l i ty.

A. 1 . 3 . 1 . 3    T h i s  s u b s e c ti o n  clarifes  th at i f a p r o vi s i o n  o f th i s
c o d e  b e c o m e s  ap p l i c a b l e  d u e  to  th e  i n s tal l a ti o n  o r  u s e  o f a

s ys te m ,  e q u i p m e n t,  o r  a s s e m b l y r e g u l ate d  h e r e i n ,  th e  fac i l i ty
d o e s  n o t au to m ati c al l y b e c o m e  s u b j e c t to  th e  c o d e  i n  i ts
e n ti r e ty.

A. 1 . 5    Al th o u gh  i t i s  c o m m o n  p r a c ti c e  fo r  m e d i c al  ap p l i an c e s
to  u s e  m e tr i c  u n i ts  o n  th e i r  d i al s ,  ga u g e s ,  a n d  c o n tr o l s ,  m an y

c o m p o n e n ts  o f s ys te m s  wi th i n  th e  s c o p e  o f th i s  d o c u m e n t ar e
m a n u fac tu r e d  an d  u s e d  i n  th e  U n i te d  S ta te s  an d  e m p l o y
n o n m e tr i c  d i m e n s i o n s .  S i n c e  th e s e  d i m e n s i o n s  ( s u c h  a s  n o m i ‐

n a l  p i p e  s i z e s )  ar e  n o t e s ta b l i s h e d  b y th e  N a ti o n a l  F i r e  P r o te c ‐
ti o n  As s o c i ati o n ,  th e  Te c h n i c al  C o r r e l ati n g  C o m m i tte e  o n

H e al th  C ar e  F ac i l i ti e s  c a n n o t i n d e p e n d e n tl y c h a n ge  th e m .
Ac c o r d i n g l y,  th i s  d o c u m e n t u s e s  d i m e n s i o n s  th at ar e  p r e s e n tl y

i n  c o m m o n  u s e  b y th e  b u i l d i n g tr ad e s  i n  th e  U n i te d  S tate s .
Tr a d e  u n i ts  va r y fr o m  S I  to  U S  c u s to m ar y u n i ts ,  d e p e n d i n g o n

th e  e q u i p m e n t d e vi c e s  o r  m a te r i al .

A. 2 . 1    T h e  d o c u m e n ts  r e fe r e n c e d  i n  th i s  c h a p te r  o r  p o r ti o n s
o f s u c h  d o c u m e n ts  ar e  r e fe r e n c e d  wi th i n  th i s  c o d e  a n d  ar e

c o n s i d e r e d  p a r t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

D o c u m e n ts  r e fe r e n c e d  i n  th i s  c h ap te r  o r  p o r ti o n s  o f s u c h
d o c u m e n ts  ar e  o n l y a p p l i c a b l e  to  th e  e x te n t c a l l e d  fo r  wi th i n
o th e r  c h a p te r s  o f th i s  c o d e .

Wh e r e  th e  r e q u i r e m e n ts  o f a r e fe r e n c e d  c o d e  o r  s tan d ar d
d i ffe r  fr o m  th e  re q u i r e m e n ts  o f th i s  c o d e ,  th e  r e q u i r e m e n ts  o f

th i s  c o d e  go ve r n .

Δ A. 3 . 2 . 1  Ap p ro ve d .    T h e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i a ti o n
d o e s  n o t ap p r o ve ,  i n s p e c t,  o r  c e r ti fy an y i n s ta l l ati o n s ,  p r o c e ‐

d u r e s ,  e q u i p m e n t,  o r  m a te r i al s  n o r  d o e s  i t a p p r o ve  o r  e va l u ate
te s ti n g  l a b o r a to ri e s .  I n  d e te r m i n i n g th e  ac c e p tab i l i ty o f i n s tal l a‐

ti o n s  o r  p r o c e d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ,  th e  “ au th o r i ty
h avi n g  j u r i s d i c ti o n ”  m ay b as e  ac c e p tan c e  o n  c o m p l i an c e  wi th
N F PA o r  o th e r  a p p r o p r i ate  s ta n d ar d s .  I n  th e  ab s e n c e  o f s u c h

s tan d ar d s ,  s ai d  au th o r i ty m a y r e q u i r e  e vi d e n c e  o f p r o p e r  i n s ta l ‐
l ati o n ,  p r o c e d u re ,  o r  u s e .  T h e  “ a u th o r i ty h avi n g  j u r i s d i c ti o n ”
m a y al s o  r e fe r  to  th e  l i s ti n gs  o r  l ab e l i n g p r a c ti c e s  o f an  o r g an i ‐

z ati o n  th at i s  c o n c e r n e d  wi th  p r o d u c t e val u ati o n s  an d  i s  th u s  i n

a p o s i ti o n  to  d e te r m i n e  c o m p l i an c e  wi th  a p p r o p r i a te  s ta n d ar d s
fo r  th e  c u r r e n t p r o d u c ti o n  o f l i s te d  i te m s .

A. 3 . 2 . 2  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    T h e  p h r a s e
“ au th o r i ty h avi n g  j u r i s d i c ti o n , ”  o r  i ts  a c r o n ym  AH J ,  i s  u s e d  i n

N F PA s ta n d ar d s  i n  a b r o ad  m an n e r  b e c a u s e  j u r i s d i c ti o n s  an d
ap p r o va l  a ge n c i e s  var y,  a s  d o  th e i r  r e s p o n s i b i l i ti e s .  Wh e r e
p u b l i c  s afe ty i s  p r i m ar y,  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  m ay

b e  a fe d e r a l ,  s tate ,  l o c a l ,  o r  o th e r  r e g i o n a l  d e p a r tm e n t o r  i n d i ‐
vi d u a l  s u c h  as  a fre  c h i e f;  fre  m a r s h al ;  c h i e f o f a  fre  p r e ve n ‐
ti o n  b u r e a u ,  l ab o r  d e p a r tm e n t,  o r  h e a l th  d e p a r tm e n t;  b u i l d i n g
offcial;  e l e c tr i c a l  i n s p e c to r ;  o r  o th e r s  h avi n g  s tatu to r y au th o r ‐

i ty.  F o r  i n s u r an c e  p u r p o s e s ,  a n  i n s u r a n c e  i n s p e c ti o n  d e p a r t‐
m e n t,  r ati n g  b u r e a u ,  o r  o th e r  i n s u r a n c e  c o m p an y

r e p r e s e n ta ti ve  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .  I n
m a n y c i r c u m s tan c e s ,  th e  p r o p e r ty o wn e r  o r  h i s  o r  h e r  d e s i g n a‐
te d  ag e n t a s s u m e s  th e  r o l e  o f th e  au th o r i ty h avi n g  j u r i s d i c ti o n ;

a t g o ve r n m e n t i n s tal l ati o n s ,  th e  c o m m an d i n g  offcer  o r  d e p a r t‐
m e n tal  offcial  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

A. 3 . 2 . 3  C o d e .    T h e  d e c i s i o n  to  d e s i g n ate  a s ta n d a r d  as  a
“ c o d e ”  i s  b as e d  o n  s u c h  fac to r s  a s  th e  s i z e  a n d  s c o p e  o f th e
N F PA s tan d ar d ,  i ts  i n te n d e d  u s e  a n d  fo r m  o f ad o p ti o n ,  an d

wh e th e r  i t c o n tai n s  s u b s ta n ti al  e n fo r c e m e n t a n d  ad m i n i s tr a ti ve
p r o vi s i o n s .

A. 3 . 2 . 6  L i s te d .    T h e  m e a n s  fo r  i d e n ti fyi n g l i s te d  e q u i p m e n t
m a y var y fo r  e ac h  o r ga n i z ati o n  c o n c e r n e d  wi th  p r o d u c t e val u a‐
ti o n ;  s o m e  o r g an i z a ti o n s  d o  n o t r e c o g n i z e  e q u i p m e n t as  l i s te d

u n l e s s  i t i s  al s o  l ab e l e d .  T h e  au th o r i ty h a vi n g j u r i s d i c ti o n
s h o u l d  u ti l i z e  th e  s ys te m  e m p l o ye d  b y th e  l i s ti n g o r g an i z a ti o n
to  i d e n ti fy a l i s te d  p r o d u c t.

A. 3 . 3 . 1 0  Ap p l i c ato r.    I n  th e  g i ve n  s e n s e ,  an  ap p l i c ato r  i s  n o t a n
e l e c tr o d e ,  b e c au s e  i t d o e s  n o t u s e  a c o n d u c ti ve  c o n n e c ti o n  to

th e  p ati e n t i n  o r d e r  to  fu n c ti o n .  A r a d i o  fr e q u e n c y “ h o r n ”  o f a
d i a th e r m y m a c h i n e  i s  a typ i c al  a p p l i c a to r.  ( M E D )

A. 3 . 3 . 1 2  Atm o s p h e re .    As  e m p l o ye d  i n  th i s  c o d e ,  th e  te r m
atmosphere c an  r e fe r  to  th e  e n vi r o n m e n t wi th i n  o r  o u ts i d e  o f a
h yp e r b a r i c  fa c i l i ty.  Wh e n  u s e d  as  a m e as u r e  o f p r e s s u r e ,  atm o s ‐

p h e r e  i s  e x p r e s s e d  a s  a  fr ac ti o n  o f s ta n d ar d  ai r  p r e s s u r e
[ 1 0 1 . 4  kP a  ( 1 4 . 7  p s i ) ] .  (See the frst column of Table D. 1  in
NFPA  99B. ) ( H YP )

A. 3 . 3 . 1 2 . 2  Atm o s p h e re  o f I n c re as e d  B u r n i n g Rate .    T h e
d e g r e e  o f fre  h az ar d  o f an  o x yg e n -e n r i c h e d  atm o s p h e r e  var i e s

wi th  th e  c o n c e n tr ati o n  o f o x yge n  a n d  d i l u e n t ga s  an d  th e  to tal
p r e s s u r e .  T h e  defnition  c o n tai n e d  i n  th e  c u r r e n t e d i ti o n  o f
N F PA 5 3  an d  i n  e d i ti o n s  o f N F PA 5 6 D  p r i o r  to  1 9 8 2  d i d  n o t

n e c e s s ar i l y refect th e  i n c r e as e d  fre  h az ar d  o f h yp e r b a r i c  an d
h yp o b a r i c  atm o s p h e r e s .

T h e  defnition  o f atmosphere of increased burning rate u s e d  i n
C h ap te r  1 4  a n d  i n  N F PA 9 9 B  defnes  a n  o x yg e n -e n r i c h e d

a tm o s p h e r e  wi th  a n  i n c r e as e d  fre  h a z a r d  a s  i t r e l ate s  to  th e
i n c r e as e d  b u r n i n g r a te  o f m a te r i al  i n  th e  a tm o s p h e r e .  I t i s
b a s e d  o n  a 1 . 2  c m / s e c  ( 0 . 4 7  i n . / s e c )  b u r n i n g  r a te  ( at

2 3 . 5  p e r c e n t o x yge n  a t 1  atm o s p h e r e  ab s o l u te )  as  d e s c r i b e d  i n
F i g u r e  A. 3 . 3 . 1 2 . 2 .

T h i s  r a te  c an  b e  d e te r m i n e d  a s  fo l l o ws :

23 45.

TP
atmos

 
[ A. 3 . 3 . 1 2 . 2 ]
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

wh e r e :
TPatmos = to tal  p r e s s u r e  i n  atm o s p h e r e s

( H YP )

A. 3 . 3 . 2 0 . 3  B u l k  O x yge n  S ys te m .    T h e  o x yg e n  c o n tai n e r s  c a n
b e  s ta ti o n ar y o r  m o va b l e ,  a n d  th e  o x yg e n  c a n  b e  s to r e d  as  ga s
o r  l i q u i d .  T h e  b u l k o x yg e n  s ys te m  te r m i n ate s  at th e  p o i n t

wh e r e  o x yg e n  at s e r vi c e  p r e s s u r e  frst e n te r s  th e  s u p p l y l i n e .
( P I P )

A. 3 . 3 . 2 1  C e n tral  S u p p l y S ys te m .    C e n tr al  s u p p l y s ys te m s
c o m p r i s e  th e  e q u i p m e n t n e c e s s ar y to  p r o d u c e ,  c o n d i ti o n ,

c o n tr o l ,  an d  m o n i to r  th e  g as e s  o r  vac u u m .  T h e y i n c l u d e  a l l
e q u i p m e n t fr o m  th e  a tm o s p h e r i c  i n take  o n  a i r  c o m p r e s s o r s ,
e x h a u s t o n  vac u u m  p u m p s ,  an d  c yl i n d e r s  o r  c o n tai n e r s  fo r

p r e s s u ri z e d  g as e s  th r o u g h  to  th e  s o u r c e  va l ve  (see 5. 1 . 4. 2).
E x am p l e s  o f c e n tr al  s u p p l y s ys te m s  i n c l u d e  a i r  c o m p r e s s o r
s o u r c e s ,  vac u u m  p u m p  s o u r c e s ,  c yl i n d e r  an d  c o n tai n e r  h e ad e r s

a n d  m an i fo l d s ,  l i q u i d  b u l k ga s  s ys te m s  p r o p o r ti o n i n g  s ys te m s
an d  c o m b i n ati o n s  th e r e o f.  ( P I P )

A. 3 . 3 . 2 3  C l i n i c al  I T  N e two rk.    A c l i n i c a l  I T  n e two r k c o m p r i s e s
th e  s e r ve r s ,  s wi tc h e s ,  r o u te r s ,  an d  vo i c e  an d  d a ta  c o m m u n i c a‐
ti o n s  e q u i p m e n t th at ar e  e m p l o ye d  to  tr an s p o r t p ati e n t p a ti e n t-
c r i ti c al  c l i n i c al  d ata,  i n fo r m ati o n ,  a n d  s ta ff c o m m u n i c ati o n s

o ve r  a s h ar e d  i n te r o p e r a b l e  I T  n e two r k i n fr a s tr u c tu r e .  ( E L S )
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FI G U RE  A. 3 . 3 . 1 2 . 2   B ur n i n g Rate s  o f Fi l te r P ap e r S tri p s  at
an  An gl e  o f 4 5  D e gre e s  i n  N 2 –O 2  M i x tu re s .  ( Ad ap te d  fro m

Fi gu re  4  o f “ Te c h n i c al  M e m o ran d um  U C RI - 7 2 1 ,  C h am b e r Fi re
S afe ty. ” )

A. 3 . 3 . 2 5  C o m b u s ti b l e  L i q u i d .    S e e  N F PA 3 0  fo r  fu r th e r  i n fo r ‐
m a ti o n  o n  fash  p o i n t te s t p r o c e d u r e s .  ( F U N )

A. 3 . 3 . 2 6  C o m b u s ti o n .    C o m b u s ti o n  i s  n o t l i m i te d  to  a c h e m i ‐
c a l  r e ac ti o n  al ways  i n vo l vi n g  o x yge n .  C e r tai n  m e tal s ,  s u c h  a s

c a l c i u m  an d  al u m i n u m ,  wi l l  b u r n  i n  n i tr o g e n ;  n i tr o u s  o x i d e
wi l l  s u p p o r t th e  c o m b u s ti o n  o f p h o s p h o r u s  a n d  c a r b o n ;  an d  s o
o n .  H o we ve r,  th i s  d o c u m e n t d e al s  wi th  th e  m o r e  c o m m o n

p r o c e s s  o f fu e l s  b u r n i n g i n  a i r.  ( H YP )

A. 3 . 3 . 2 8  C o m p re s s e d  M e d i c al  G as e s  ( C M G ) .    C M G classifca‐
tions  ar e  defned  i n  2 0 1 ( g ) ( 1 )  o f th e  F e d e r a l  F o o d ,  D r u g ,  an d

C o s m e ti c  Ac t,  2 1  U S C  3 2 1 ( g) ( 1 ) .  T h i s  i n c l u d e s  ga s e s  r e c o g‐
n i z e d  i n  th e  c u r r e n t United States Pharmacopeia and National

Formulary (USP-NF) o r  s u p p l e m e n ts  an d  g as e s  i n te n d e d  fo r
d i r e c t u s e  o r  as  a c o m p o n e n t o f ga s e s  i n  th e  d i ag n o s i s ,  c u r e ,
m i ti ga ti o n ,  tr e a tm e n t,  o r  p r e ve n ti o n  o f d i s e a s e s  i n  m a n  o r  i n

a n i m al s  th at ac h i e ve s  i ts  i n te n d e d  p u r p o s e  th r o u g h  c h e m i c al
r ath e r  th an  p h ys i c a l  m e an s .  [ 5 5 ,  2 0 2 3 ]  ( P I P )

A. 3 . 3 . 3 6  D e fe n d  i n  P l ac e .    T h e  c o n c e p t o f th e  te r m  defend in
place i n c l u d e s ,  b u t i s  n o t l i m i te d  to ,  e l e m e n ts  r e l ate d  to  m o vi n g
b u i l d i n g  o c c u p an ts  fr o m  an  ar e a  o f i m m e d i a te  d a n ge r  to  a s afe
l o c ati o n  i n  th e  b u i l d i n g an d  c o n tai n m e n t o f th e  e m e r g e n c y o r

d an g e r o u s  c o n d i ti o n .  ( F U N )

A. 3 . 3 . 4 3  D i re c t E l e c tri c al  P ath way to  th e  H e ar t.    E l e c tr o d e s ,
s u c h  a s  th o s e  u s e d  fo r  p a c i n g  th e  h e a r t,  a n d  c ath e te r s  flled

wi th  c o n d u c ti ve  fuids,  ar e  e x a m p l e s  o f d i r e c t e l e c tr i c a l  p a th ‐
ways  to  th e  h e ar t.  ( M E D )

A. 3 . 3 . 4 4  D i s as te r.    A d i s a s te r  c a n  b e  e i th e r  a n  e ve n t th at
c a u s e s ,  o r  th r e ate n s  to  c au s e ,  p h ys i c al  d am ag e  a n d  i n j u r y to

fac i l i ty p e r s o n n e l  o r  p a ti e n ts  wi th i n  th e  fa c i l i ty,  o r  a n  e ve n t th a t
r e q u i r e s  e x p a n s i o n  o f fac i l i ti e s  to  r e c e i ve  an d  c a r e  fo r  a l ar g e
n u m b e r  o f c as u a l ti e s  r e s u l ti n g  fr o m  a d i s as te r  th a t p r o d u c e s  n o

d am ag e  o r  i n j u r y to  th e  h e al th  c ar e  fac i l i ty an d  s taff,  o r  a
c o m b i n a ti o n  th e r e o f.

S u c h  a s i tu ati o n  c r e a te s  th e  n e e d  fo r  e m e r ge n c y e x p a n s i o n
o f fa c i l i ti e s ,  a s  we l l  as  o p e r ati o n  o f th i s  e x p a n d e d  fa c i l i ty i n  an
u n fa m i l i ar  e n vi r o n m e n t.  U n d e r  th i s  defnition,  th e  r e c o gn i ti o n

o f a d i s as te r  s i tu ati o n  wi l l  var y g r e atl y fr o m  o n e  fac i l i ty to
a n o th e r  an d  fr o m  ti m e  to  ti m e  i n  a n y g i ve n  fac i l i ty.  S u c h  r e c o g‐
n i ti o n  an d  c o n c o m i ta n t a c ti vati o n  o f th e  H e al th  C a r e  E m e r ‐

ge n c y P r e p ar e d n e s s  P l an  i s  d e p e n d e n t o n  m u tu a l  a i d
a gr e e m e n ts ,  fa c i l i ty typ e ,  ge o g r ap h i c  l o c ati o n ,  b e d  c a p a c i ty,
b e d  o c c u p an c y at a gi ve n  ti m e ,  s ta ff s i z e ,  s ta ff e x p e r i e n c e  wi th

d i s a s te r  s i tu ati o n s ,  an d  o th e r  fac to r s .  F o r  e x am p l e ,  th e  r o u ti n e
wo r kl o a d  o f th e  e m e r g e n c y d e p ar tm e n t o f a l ar g e  m e tr o p o l i tan
g e n e r al  h o s p i ta l  wo u l d  c o n s ti tu te  a  d i s as te r,  r e q u i r i n g ac ti va‐

ti o n  o f th e  H e al th  C ar e  E m e r g e n c y P r e p ar e d n e s s  P l a n ,  we r e
th i s  s am e  wo r kl o ad  to  b e  s u d d e n l y ap p l i e d  to  a s m al l  c o m m u n ‐
i ty h o s p i tal .

D i s as te r s  h ave  a var i e ty o f c au s e s ,  al l  o f wh i c h  s h o u l d  b e
c o n s i d e r e d  fo r  e ffe c ti ve  e m e r ge n c y p r e p ar e d n e s s  p l a n n i n g .

Am o n g th e  m o s t c o m m o n  ar e  n a tu r al  d i s as te r s  s u c h  as  e a r th ‐
q u ake s ,  h u r r i c a n e s ,  to r n ad o e s ,  an d  foods;  m as s  fo o d  p o i s o n ‐
i n g ;  i n d u s tr i al  ac c i d e n ts  i n vo l vi n g e x p l o s i o n  o r  e n vi r o n m e n tal

r e l e as e  o f to x i c  c h e m i c al s ;  tr an s p o r tati o n  ac c i d e n ts  i n vo l vi n g
c r a s h e s  o f tr ai n s ,  p l an e s ,  o r  au to m o b i l e s  wi th  r e s u l ti n g  m as s
c a s u al ti e s ;  c i vi l  d i s tu r b an c e s ;  b u i l d i n g fres;  e x te n s i ve  o r

p r o l o n ge d  u ti l i ty fai l u r e ;  c o l l a p s e  o f b u i l d i n g s  o r  o th e r  o c c u ‐
p i e d  s tr u c tu r e s ;  an d  to x i c  s m o gs  i n  u r b an  ar e as .  Ar s o n  a tte m p ts
an d  b o m b  th r e ats  h ave  b e e n  m a d e  o n  h e a l th  c ar e  fa c i l i ti e s  an d

s h o u l d ,  th e r e fo r e ,  b e  c o n s i d e r e d .  P o te n ti a l  ad m i s s i o n  to  th e
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

fa c i l i ty o f h i g h -profle  p e r s o n s  s h o u l d  b e  a d d r e s s e d .  Al th o u gh  a
h i g h -profle  a d m i s s i o n  d o e s  n o t i n vo l ve  m a s s  c as u al ti e s  o r  th e
p o te n ti a l  fo r  m as s  c as u a l ti e s ,  th e  d e g r e e  o f d i s r u p ti o n  o f
n o r m al  r o u ti n e  wi l l  b e  suffcient to  q u al i fy i t a s  a  d i s a s te r l i ke
s i tu ati o n .

D i s as te r  p l an s  s h o u l d  refect a fac i l i ty’ s  l o c ati o n  fr o m  p o te n ‐
ti a l  i n te r n al  an d  e x te r n a l  d i s as te r s .  As  a n  e x am p l e ,  ar e as  s u b j e c t
to  fr e q u e n t wi l d l a n d  fres  s h o u l d  i n vo ke  c o u n te r m e a s u r e s  fo r
s m o ke  m an a ge m e n t an d  a i r  q u al i ty m ai n te n a n c e .  ( H E S )

A. 3 . 3 . 4 6  D o u b l e - I n s ul ate d  Ap p l i an c e s .    D o u b l e -i n s u l ate d
ap p l i a n c e s  c an  b e  identifed  b y a  s ym b o l  c o n s i s ti n g o f a s q u ar e
wi th i n  a s q u ar e  o r  wo r d i n g  s u c h  a s  “ d o u b l e -i n s u l a te d ”  m a r ke d
o n  th e  ap p l i an c e .  Ap p l i a n c e  p a c kag i n g  a n d  d o c u m e n ts  c an
al s o  p r o vi d e  identifcation.  Al th o u gh  d o u b l e -i n s u l ate d  ap p l i an ‐
c e s  d o  n o t r e q u i r e  a th i r d  wi r e  o r  p i n ,  s o m e  d o u b l e -i n s u l a te d
ap p l i a n c e s  h a ve  a th i r d  c o n d u c to r  o r  p i n  s o l e l y fo r  p u r p o s e s  o f
e l e c tr o m ag n e ti c  c o m p a ti b i l i ty ( E M C ) .  ( M E D )

N A. 3 . 3 . 4 8  E l e c tri c al  M ai n te n an c e  P ro gram  ( E M P ) .    E l e c tr i c al
m a i n te n an c e  r e l i e s  o n  kn o wi n g th e  e l e c tr i c al  s ys te m s  an d
e q u i p m e n t b e i n g m ai n tai n e d  an d  o n  kn o wi n g  th e  o p e r ati n g
e x p e r i e n c e ,  l o s s  e x p o s u r e s ,  p o te n ti al  fo r  i n j u r y,  a n d  m ai n te ‐
n a n c e  r e s o u r c e s .  [ 7 0 B ,  2 0 2 3 ]  ( E L S )

A. 3 . 3 . 5 4  E s s e n ti al  E l e c tri c al  S ys te m .    T h e  e s s e n ti al  e l e c tr i c al
s ys te m  c an  b e  c o m p r i s e d  o f th r e e  b r an c h e s :  l i fe  s a fe ty b r a n c h ,
c r i ti c al  b r an c h ,  an d  e q u i p m e n t b r a n c h .  ( E L S )

A. 3 . 3 . 5 8  Fac i l i ty Fi re  P l an .    T h i s  p l a n  c a n  b e  e i th e r  a s ta n d -
al o n e  p l a n  o r  b e  a p a r t o f th e  e m e r ge n c y o p e r a ti o n s  p l a n .
( F U N )

A. 3 . 3 . 6 1  FG I  G u i d e l i n e s .    Wh e n  th e  p h r as e  “ th e  a p p l i c ab l e
vo l u m e  o f F GI  Gu i d e l i n e s ”  i s  u s e d  wi th i n  th i s  c o d e ,  i t i s  m e a n t
to  al l o w u s e r s  to  s e l e c t th e  F GI  Gu i d e l i n e s  th a t ar e  ap p l i c ab l e
to  th e i r  fa c i l i ty.  ( F U N )

A. 3 . 3 . 6 2  Fl am m ab l e .    F l am m ab l e s  c a n  b e  s o l i d s ,  l i q u i d s ,  o r
ga s e s  e x h i b i ti n g  th e s e  q u al i ti e s .  M an y s u b s ta n c e s  th at a r e
nonfammable  i n  ai r  b e c o m e  fammable  i f th e  o x yge n  c o n te n t
o f th e  g as e o u s  m e d i u m  i s  i n c r e a s e d  ab o ve  0 . 2 3 5  ATA.  ( F U N )

A. 3 . 3 . 6 5  Fl as h  P o i n t.    N o te  th a t th e  fash  p o i n t te m p e r atu r e  i s
h e a vi l y d e p e n d e n t o n  th e  te s t u s e d  to  d e te r m i n e  i t.  ( F U N )

A. 3 . 3 . 6 7  Fl o wm e te r.    A p r e s s u r e  c o m p e n s ate d  fowmeter
s h o u l d  b e  u s e d  to  i n d i c ate  an  ac c u r a te  fow o f g as  wh e th e r  th e
ga s  i s  d i s c h ar g e d  i n to  am b i e n t p r e s s u r e  o r  i n to  a s ys te m  at
n o n a m b i e n t p r e s s u r e .  ( M E D )

A. 3 . 3 . 6 8  Fre q u e n c y.    F o r m e r l y,  th e  u n i t o f fr e q u e n c y was  c yc l e s
p e r  s e c o n d ,  a  te r m i n o l o g y n o  l o n g e r  p r e fe r r e d .  T h e  wa ve fo r m
c a n  c o n s i s t o f c o m p o n e n ts  h avi n g  m a n y d i ffe r e n t fr e q u e n c i e s ,
i n  wh i c h  c as e  i t i s  c al l e d  a  c o m p l e x  o r  n o n s i n u s o i d al  wave fo r m .
( M E D )

A. 3 . 3 . 6 9  Fu m e  H o o d .    L ab o r ato r y fu m e  h o o d s  p r e ve n t to x i c ,
fammable,  o r  n o x i o u s  vap o r s  fr o m  e n te r i n g th e  l ab o r ato r y;
p r e s e n t a p h ys i c a l  b ar r i e r  fr o m  c h e m i c a l  r e a c ti o n s ;  a n d  s e r ve  to
c o n tai n  a c c i d e n tal  s p i l l s .

T h i s  defnition  d o e s  n o t i n c l u d e  c an o p y h o o d s  o r  r e c i r c u l a‐
ti o n  laminar-fow b i o l o gi c a l -s a fe ty c ab i n e ts  th a t ar e  n o t
d e s i g n e d  fo r  u s e  wi th  fammable  m ate r i a l s .  ( E L S )

A. 3 . 3 . 7 0  G e n e ral  An e s th e s i a an d  L e ve l s  o f S e d ati o n / An al ge s i a.
 I t s h o u l d  b e  n o te d  th at th e s e  ar e  n o t s ta ti c  c o n d i ti o n s .  M i n i m al

s e d ati o n  c an  e a s i l y b e c o m e  m o d e r a te  s e d a ti o n ,  an d  m o d e r a te
s e d ati o n  c an  p r o g r e s s  to  d e e p  s e d ati o n  o r  ge n e r a l  an e s th e s i a.

Δ A. 3 . 3 . 7 1  G ro u n d - Fau l t C i rc ui t I n te r r up te r ( G FC I ) .    S e e
U L  9 4 3 ,  Standard for Ground-Fault Circuit Interrupters,  fo r  fu r th e r
i n fo r m a ti o n .  C l a s s  A g r o u n d -fa u l t c i r c u i t i n te r r u p te r s  tr i p  wh e n

th e  g r o u n d -fau l t c u r r e n t i s  6  m A o r  h i g h e r  an d  d o  n o t tr i p
wh e n  th e  g r o u n d - fa u l t c u r r e n t i s  l e s s  th a n  4  m A.  [ 7 0 ,  2 0 2 3 ]

( E L S )

A. 3 . 3 . 7 3  G ro u n d i n g S ys te m .    I t c o o r d i n a te s  wi th ,  b u t c an  b e
l o c a l l y m o r e  e x te n s i ve  th an ,  th e  g r o u n d i n g s ys te m  d e s c r i b e d  i n
Ar ti c l e  2 5 0  o f NFPA  70.  ( E L S )

A. 3 . 3 . 7 5  H e al th  C are  Fac i l i ti e s .    H e al th  c a r e  fa c i l i ti e s  i n c l u d e ,
b u t a r e  n o t l i m i te d  to ,  h o s p i tal s ,  n u r s i n g  h o m e s ,  l i m i te d  c ar e

fa c i l i ti e s ,  c l i n i c s ,  m e d i c al  a n d  d e n tal  offces,  a n d  am b u l ato r y
h e a l th  c ar e  c e n te r s ,  wh e th e r  p e r m a n e n t o r  m o vab l e .  T h i s  def‐
nition  ap p l i e s  to  n o r m a l ,  r e gu l ar  o p e r ati o n s  a n d  d o e s  n o t

p e r tai n  to  fac i l i ti e s  d u r i n g  d e c l ar e d  l o c a l  o r  n a ti o n al  d i s a s te r s .
A h e al th  c ar e  fac i l i ty i s  n o t a  typ e  o f o c c u p a n c y classifcation  a s
defned  b y N F PA 1 01 .  T h e r e fo r e ,  th e  te r m  health care facility

s h o u l d  n o t b e  c o n fu s e d  wi th  th e  te r m  health care occupancy.  Al l
h e a l th  c a r e  o c c u p an c i e s  ( an d  a m b u l a to r y h e al th  c ar e  o c c u p an ‐
c i e s )  ar e  c o n s i d e r e d  h e al th  c a r e  fa c i l i ti e s ;  h o we ve r,  n o t a l l

h e al th  c a r e  fac i l i ti e s  ar e  c o n s i d e r e d  h e al th  c a r e  o c c u p an c i e s ,  a s
h e a l th  c a r e  fac i l i ti e s  al s o  i n c l u d e  a m b u l a to r y h e al th  c ar e  o c c u ‐
p an c i e s  an d  b u s i n e s s  o c c u p an c i e s .  ( F U N )

A. 3 . 3 . 7 6  H e al th  C are  Fac i l i ty’ s  G o ve r n i n g B o d y.    T h i s  defni‐
tion  e x c l u d e s  p o l i ti c al  g o ve r n m e n tal  ag e n c i e s ,  s u c h  a s  au th o r i ‐

ti e s  h a vi n g j u r i s d i c ti o n ,  th at e x e r c i s e  l o c a l ,  r e gi o n a l ,  o r  n a ti o n al
l e g al  j u r i s d i c ti o n  o ve r  th e  d e s i g n ,  c o n s tr u c ti o n ,  i n s p e c ti o n ,  an d

o p e r ati o n  o f a p a r ti c u l a r  h e al th  c ar e  fa c i l i ty.  ( F U N )

A. 3 . 3 . 7 7  H e al th  C are  M i c ro gri d .    T h e  h e al th  c ar e  m i c r o g r i d
c a n  c o n n e c t an d  d i s c o n n e c t fr o m  th e  u ti l i ty to  e n a b l e  i t to
o p e r ate  i n  b o th  gr i d -c o n n e c te d  o r  i s l an d  m o d e .  ( E L S )

A. 3 . 3 . 7 9  H o m e  C are .    F o r  th e  p u r p o s e s  o f th i s  defnition,  home
care s h o u l d  n o t i n c l u d e  c o m m e r c i al l y o p e r ate d  fac i l i ti e s  h o u s ‐
i n g  o f fo u r  o r  m o r e  o c c u p a n ts  n o t r e l ate d  b y b l o o d  o r  m ar r i ag e

r e c e i vi n g p e r s o n al  c a r e  o r  m e d i c al  s e r vi c e s .

F ac i l i ti e s ,  r e ga r d l e s s  o f o c c u p an c y classifcation,  th at p r o vi d e
o r  fac i l i tate  th e  p r o vi s i o n  o f p e r s o n a l  c ar e  o r  m e d i c al  s e r vi c e s
to  fo u r  o r  m o r e  p e r s o n s  s h o u l d  n o t b e  classifed  as  h o m e  c a r e

a n d  s h o u l d  b e  s u b j e c t to  th e  ap p l i c a b l e  p r o vi s i o n s  o f th i s  s ta n d ‐
ar d .  An  e x a m p l e  wo u l d  b e  a r e s i d e n ti al  b o a r d  an d  c a r e  o c c u ‐
p an c y o r  a n  ap ar tm e n t b u i l d i n g wi th  a n  o x yge n  s to r a ge  r o o m .

( F U N )

A. 3 . 3 . 8 3  H yp e rb ari c  O p e rati o n s .    S u c h  p r o c e d u r e s  i n c l u d e
b u t ar e  n o t l i m i te d  to  ( a)  th e r a p y i n s i d e  a  h yp e r b ar i c  c h am b e r,

( b )  c h an g i n g  c l o th e s ,  ( c )  vi tal  s i g n s  as s e s s m e n ts ,  ( d )  n o n i n va‐
s i ve  tr an s c u tan e o u s  o x yg e n  m o n i to r i n g,  ( e )  c l i n i c a l  an d  m e d i ‐

c a l  a s s e s s m e n ts ,  a n d  ( f)  m i n o r  d r e s s i n g c h a n ge s .  D e b r i d e m e n t
o r  o th e r  s u r gi c al  p r o c e d u r e s ,  ap p l i c a ti o n  o f c as ti n g m ate r i al ,
ap p l i c a ti o n  o f s ki n  s u b s ti tu te s ,  an d  a p p l i c a ti o n  o f b i o e n g i ‐

n e e r e d  gr a fts  ar e  n o t r e c o m m e n d e d  i n  th e  c h a m b e r  r o o m .
( H YP )

A. 3 . 3 . 8 8  I m p e d an c e .    T h e  c i r c u i t e l e m e n t c an  c o n s i s t o f a n y
c o m b i n a ti o n  o f r e s i s tan c e ,  c ap a c i tan c e ,  o r  i n d u c tan c e .  ( M E D )
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A. 3 . 3 . 9 1  I n s tr u m e n t Ai r.    I n s tr u m e n t a i r  i s  i n te n d e d  fo r  th e
p o we r i n g  o f m e d i c al  d e vi c e s  u n r e l ate d  to  h u m an  r e s p i r a ti o n

( e . g. ,  to  r e m o ve  e x c e s s  m o i s tu r e  fr o m  i n s tr u m e n ts  b e fo r e
fu r th e r  p r o c e s s i n g,  o r  to  o p e r ate  m e d i c a l –s u r g i c a l  to o l s ,  ai r-

d r i ve n  b o o m s ,  p e n d an ts ,  o r  s i m i l ar  ap p l i c ati o n s ) .  ( P I P )

A. 3 . 3 . 9 3  I n tri n s i c al l y S afe .    “ Ab n o r m al  c o n d i ti o n s ”  c a n
i n c l u d e  a c c i d e n tal  d am ag e  to  a n y p a r t o f th e  e q u i p m e n t o r

wi r i n g,  d a m ag e  to  i n s u l a ti o n  o r  o th e r  fai l u r e  o f e l e c tr i c al
c o m p o n e n ts ,  a p p l i c a ti o n  o f o ve r vo l ta ge ,  ad j u s tm e n t an d  m ai n ‐

te n an c e  o p e r a ti o n s ,  an d  o th e r  s i m i l a r  c o n d i ti o n s .  ( H YP )

A. 3 . 3 . 9 6  I s o l ate d  P o we r S ys te m  ( I P S ) .    S e e  NFPA  70.  ( E L S )

A. 3 . 3 . 9 8  L ab o rato r y.    T h e s e  l ab o r ato r i e s  ar e  n o t i n te n d e d  to
i n c l u d e  i s o l ate d  fr o z e n  s e c ti o n  l ab o r ato r i e s ;  ar e a s  i n  wh i c h

o x yge n  i s  ad m i n i s te r e d ;  b l o o d  d o n o r  r o o m s  i n  wh i c h  famma‐
ble,  c o m b u s ti b l e ,  o r  o th e r wi s e  h az ar d o u s  m ate r i a l s  n o r m al l y

u s e d  i n  l a b o r a to r y p r o c e d u r e s  ar e  n o t p r e s e n t;  a n d  c l i n i c al
s e r vi c e  a r e as  n o t u s i n g h az ar d o u s  m a te r i al s .  ( F U N )

A. 3 . 3 . 1 0 1  L i m i te d - C o m b us ti b l e  ( M ate ri al ) .    M ate r i al  s u b j e c t to
i n c r e as e  i n  c o m b u s ti b i l i ty o r  fame  s p r e ad  i n d e x  b e yo n d  th e
l i m i ts  h e r e i n  e s tab l i s h e d  th r o u g h  th e  e ffe c ts  o f ag e ,  m o i s tu r e ,

o r  o th e r  a tm o s p h e r i c  c o n d i ti o n  i s  c o n s i d e r e d  c o m b u s ti b l e .

S e e  N F PA 2 5 9  an d  N F PA  2 2 0 .  ( F U N )

A. 3 . 3 . 1 0 3  L i q ui d .    Wh e n  n o t o th e r wi s e  identifed,  th e  te r m
liquid i n c l u d e s  b o th  fammable  an d  c o m b u s ti b l e  l i q u i d s .  (See

also B. 1 1 . 1 . 1 . ) ( F U N )

A. 3 . 3 . 1 0 4  L o c al  S i gn al .    E x a m p l e s  wo u l d  i n c l u d e  a  g au ge ,  a
fag,  a  l i g h t,  o r  s o m e  o th e r  p o s s i b l e  m an i fe s ta ti o n  th a t al l o ws  a
m a i n te n an c e  p e r s o n  to  s tan d  a t th e  e q u i p m e n t an d  kn o w wh at

c o n d i ti o n s  ar e  p r e s e n t ( e . g. ,  wh i c h  h e ad e r  o f c yl i n d e r s  i s  i n
s e r vi c e ) .  T h e  e l e m e n ts  to  b e  d i s p l aye d  ar e  typ i c al l y th o s e  th at
wi l l  al s o  b e  m o n i to r e d  a t th e  m as te r  al a r m ,  b u t th e  l o c al  s i g n al

i s  vi s i b l e  at th e  e q u i p m e n t r ath e r  th a n  r e m o te l y.  ( P I P )

A. 3 . 3 . 1 0 7  M an u fac tu re d  As s e m b l y.    E x am p l e s  ar e  h e ad wal l s ,
c o l u m n s ,  c e i l i n g c o l u m n s ,  c e i l i n g- h u n g  p e n d an ts ,  m o vab l e

tr a c k s ys te m s ,  an d  s o  o n .  ( P I P )

A. 3 . 3 . 1 1 0  M e d i c al  Ai r.    Ai r  s u p p l i e d  fr o m  o n - s i te  c o m p r e s s o r s
an d  as s o c i ate d  ai r  tr e atm e n t s ys te m s  ( as  o p p o s e d  to  m e d i c al  ai r
U S P  s u p p l i e d  i n  c yl i n d e r s )  th a t c o m p l i e s  wi th  th e  specifed

l i m i ts  i s  c o n s i d e r e d  m e d i c a l  ai r.  H yd r o c ar b o n  c ar r yo ve r  fr o m
th e  c o m p r e s s o r  i n to  th e  p i p e l i n e  d i s tr i b u ti o n  s ys te m  c o u l d  b e
d e tr i m e n ta l  to  th e  s afe ty o f th e  e n d  u s e r  a n d  to  th e  i n te gr i ty o f

th e  p i p i n g  s ys te m .  M i x i n g o f ai r  an d  o x yg e n  i s  a c o m m o n  c l i n i ‐
c a l  p r ac ti c e ,  a n d  th e  h az ar d s  o f fre  a r e  i n c r e a s e d  i f th e  ai r  i s
th u s  c o n tam i n a te d .  C o m p l i a n c e  wi th  th e s e  l i m i ts  i s  th u s  c o n s i d ‐

e r e d  i m p o r tan t to  fre  an d  p a ti e n t s a fe ty.  T h e  q u a l i ty o f l o c al
am b i e n t ai r  s h o u l d  b e  d e te r m i n e d  p r i o r  to  i ts  s e l e c ti o n  fo r
c o m p r e s s o r s  a n d  ai r  tr e a tm e n t e q u i p m e n t.  ( P I P )

A. 3 . 3 . 1 1 4  M e d i c al  Offce.    E x am p l e s  i n c l u d e  a  d e n ta l  offce/
clinic,  a m e d i c al  offce/clinic,  a n  i m m e d i a te  c ar e  fac i l i ty,  an d  a

p o d i a tr y offce.  ( F U N )

A. 3 . 3 . 1 3 0  Nonfammable  M e d i c al  G as  S ys te m .    S e e  C h ap te r  5 .
( P I P )

A. 3 . 3 . 1 3 4  O x i d i z i n g G as .    O x yg e n  a n d  n i tr o u s  o x i d e  a r e
e x am p l e s  o f o x i d i z i n g  g as e s .  T h e r e  ar e  m an y o th e r s ,  i n c l u d i n g

h al o g e n s .  ( H YP )

A. 3 . 3 . 1 3 5  O x yge n .    O x yg e n ’ s  o u ts ta n d i n g  p r o p e r ty i s  i ts  ab i l i ty
to  s u s ta i n  l i fe  a n d  to  s u p p o r t c o m b u s ti o n .  Al th o u g h  o x yg e n  i s

nonfammable,  m a te r i al s  th at b u r n  i n  ai r  wi l l  b u r n  m u c h  m o r e
vi g o r o u s l y a n d  c r e ate  h i gh e r  te m p e r atu r e s  i n  o x yg e n  o r  i n

o x yge n -e n r i c h e d  atm o s p h e r e s .  ( M E D )

A. 3 . 3 . 1 3 5 . 2  L i q u i d  O x yge n .    I f s p i l l e d ,  th e  l i q u i d  c a n  c au s e
fr o s tb i te  o n  c o n tac t wi th  s ki n .  ( M E D )

A. 3 . 3 . 1 3 7  O x yge n  D e l i ve r y E q u i p m e n t.    I f an  e n c l o s u r e  s u c h
as  a  m as k,  h o o d ,  i n c u b ato r,  c an o p y,  o r  te n t i s  u s e d  to  c o n tai n
th e  o x yg e n -e n r i c h e d  a tm o s p h e r e ,  th a t e n c l o s u r e  i s  c o n s i d e r e d

to  b e  o x yg e n -d e l i ve r y e q u i p m e n t.  ( M E D )

A. 3 . 3 . 1 3 8  O x yge n  H o o d .    F o r  a d d i ti o n al  i n fo r m a ti o n ,  s e e
A. 3 . 3 . 1 2 . 2  a n d  F i g u r e  A. 3 . 3 . 1 2 . 2 .  ( H YP )

A. 3 . 3 . 1 4 0  O x yge n  To x i c i ty ( H yp e rb ari c ) .    U n d e r  th e  p r e s s u r e s
a n d  ti m e s  o f e x p o s u r e  n o r m a l l y e n c o u n te r e d  i n  h yp e r b ar i c

tr e a tm e n ts ,  to x i c i ty i s  a  d i r e c t fu n c ti o n  o f c o n c e n tr a ti o n  an d
ti m e  o f e x p o s u r e .  ( H YP )

A. 3 . 3 . 1 4 5  P ati e n t C are  S p ac e .    B u s i n e s s  offces,  c o r r i d o r s ,
l o u n g e s ,  d ay r o o m s ,  d i n i n g r o o m s ,  o r  s i m i l ar  ar e a s  typ i c a l l y a r e

n o t classifed  a s  p ati e n t c a r e  s p ac e s .  ( F U N )

A. 3 . 3 . 1 4 8  P ati e n t L e ad .    A p a ti e n t l e ad  c a n  b e  a s u r fa c e
c o n tac t ( e . g . ,  a n  E C G e l e c tr o d e ) ,  an  i n vas i ve  c o n n e c ti o n  ( e . g . ,

i m p l an te d  wi r e  o r  c ath e te r ) ,  o r  a n  i n c i d e n tal  l o n g -te r m
c o n n e c ti o n  ( e . g. ,  c o n d u c ti ve  tu b i n g ) .

I t i s  n o t i n te n d e d  to  i n c l u d e  a d ve n ti ti o u s  o r  c as u a l  c o n ta c ts ,
s u c h  as  a  p u s h  b u tto n ,  b e d  s u r fac e ,  l am p ,  h a n d -h e l d  a p p l i a n c e ,

an d  s o  fo r th .

(Also see 3. 3. 95,  Isolated Patient Lead. ) ( M E D )

A. 3 . 3 . 1 5 6 . 5  O p e rati n g P re s s u re .    T h e  o p e r a ti n g p r e s s u r e  fo r
p ati e n t m e d i c a l  ga s e s  i s  typ i c al l y 3 4 5  kPA to  3 8 0  kP a ( 5 0  p s i g to
5 5  p s i g ) .  T h e  o p e r ati n g  p r e s s u r e  fo r  m e d i c al  s u p p o r t ga s e s  i s

typ i c a l l y 3 4 5  kP a  to  1 2 7 5  kPA ( 1 6 0   p s i g to  1 8 5   p s i g ) .  ( P I P )

A. 3 . 3 . 1 5 6 . 6  P ar ti al  P re s s u re .    T h e  p r e s s u r e  c o n tr i b u te d  b y
o th e r  g as e s  i n  th e  m i x tu r e  i s  i g n o r e d .  F o r  e x am p l e ,  o x yge n  i s

o n e  o f th e  c o n s ti tu e n ts  o f a i r ;  th e  p ar ti al  p r e s s u r e  o f o x yge n  i n
s tan d ar d  a i r,  at a s ta n d ar d  ai r  p r e s s u r e  o f 1 4 . 7  p s i a,  i s  3 . 0 6  p s i a

o r  0 . 2 0 8  ATA o r  1 5 8   m m  H g .  ( H YP )

A. 3 . 3 . 1 5 7  P re s s u re - Re d uc i n g Re gu l ato r.    I n  h o s p i ta l s ,  th e  te r m
regulator i s  fr e q u e n tl y u s e d  to  d e s c r i b e  a  r e g u l ato r  th at i n c o r p o ‐
r ate s  a  fow-measuring  d e vi c e .  ( M E D )

A. 3 . 3 . 1 5 9  P ro d u c e r.    E x am p l e s  o f th e s e  p r o d u c e r s  i n c l u d e
va c u u m  p u m p s ,  fan s ,  b l o we r s ,  a n d  ve n tu r i s .  ( P I P )

A. 3 . 3 . 1 6 1  p s i g.    U n d e r  s ta n d ar d  c o n d i ti o n s ,  0  p s i g i s  e q u i va‐
l e n t to  1 4 . 7   p s i a.  ( H YP )

N A. 3 . 3 . 1 6 4  Re c e p tac l e .    A d u p l e x  r e c e p tac l e  i s  an  e x a m p l e  o f a
m u l ti p l e  r e c e p tac l e  th a t h a s  two  r e c e p ta c l e s  o n  th e  s a m e  yo ke

o r  s tr a p .  [ 7 0 ,  2 0 2 3 ]  ( E L S )

A. 3 . 3 . 1 6 7  Re m o te .    A ga s  s to r ag e  s u p p l y s ys te m  c a n  b e  r e m o te
fr o m  th e  s i n gl e  tr e atm e n t fa c i l i ty,  b u t a l l  u s e  p o i n ts  m u s t b e
c o n ti g u o u s  wi th i n  th e  fa c i l i ty.  ( P I P )

A. 3 . 3 . 1 7 6  S i n gl e  Tre atm e n t Fac i l i ty.    T h e  defnition  o f s i n g l e
tr e atm e n t fa c i l i ty was  e s tab l i s h e d  to  ta ke  i n to  c o n s i d e r a ti o n

p r i n c i p al l y s i n g l e -l e ve l  i n s tal l ati o n s  o r  th o s e  o f a p r ac ti c e  th at
c o u l d  b e  two -l e ve l ,  b u t a r e  r e ac h e d  b y o p e n  s tai r s  wi th i n  th e
confnes  o f th e  s i n gl e  tr e atm e n t fac i l i ty.  (See Figure A. 3. 3. 1 76. )

( P I P )
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A. 3 . 3 . 1 7 7  S i te  o f I n te n ti o n al  E x p ul s i o n .    T h i s  defnition
ad d r e s s e s  th e  s i te  o f i n te n d e d  e x p u l s i o n .  Ac tu al  e x p u l s i o n  c a n
o c c u r  a t o th e r  s i te s  r e m o te  fr o m  th e  i n te n d e d  s i te  d u e  to
d i s c o n n e c ti o n s ,  l e a ks ,  o r  r u p tu r e  o f g as  c o n d u i ts  a n d  c o n n e c ‐
ti o n s .  Vi gi l a n c e  o n  th e  p ar t o f th e  p a ti e n t c a r e  te a m  i s  e s s e n ti al
to  e n s u r e  s ys te m  i n te g r i ty.

F o r  e x am p l e ,  fo r  a p ati e n t r e c e i vi n g o x yg e n  vi a a  n a s al
c a n n u l a  o r  fac e  m a s k,  th e  s i te  o f e x p u l s i o n  n o r m al l y s u r r o u n d s
th e  m as k o r  c an n u l a;  fo r  a p ati e n t r e c e i vi n g  o x yge n  wh i l e
e n c l o s e d  i n  a c an o p y o r  i n c u b ato r,  th e  s i te  o f i n te n ti o n al  e x p u l ‐
s i o n  n o r m al l y s u r r o u n d s  th e  o p e n i n gs  to  th e  c an o p y o r  i n c u b a‐
to r ;  fo r  a p ati e n t r e c e i vi n g o x yg e n  wh i l e  o n  a ve n ti l ato r,  th e  s i te
o f i n te n ti o n al  e x p u l s i o n  n o r m al l y s u r r o u n d s  th e  ve n ti n g p o r t
o n  th e  ve n ti l a to r.  ( M E D )

A. 3 . 3 . 1 8 4  S u r fac e - M o u n te d  M e d i c al  G as  Rai l  S ys te m s .    I t i s
th e  i n te n t th a t s u r fac e -m o u n te d  m e d i c a l  g as  r ai l  s ys te m s  wo u l d
b e  p e r m i tte d  i n  i n d i vi d u al  p a ti e n t r o o m s  b u t wo u l d  n o t b e
p e r m i tte d  to  go  d i r e c tl y th r o u g h  r o o m  wal l s  to  ad j ac e n t p a ti e n t
ro o m s .  H o we ve r,  i t i s  th e  i n te n t to  p e r m i t s u r fac e -m o u n te d
m e d i c al  ga s  r a i l s  to  b e  u s e d  i n  a  gi ve n  C a te g o r y 1  s p a c e  wh e r e
th e r e  c a n  b e  a p a r ti ti o n  s e p ar a ti n g c e r tai n  p ati e n t c ar e  fu n c ‐
ti o n s ,  e s s e n ti al l y l e avi n g  th e  s ys te m  wi th i n  th e  g i ve n  C ate g o r y 1
s p ac e .  As  a n  e x a m p l e ,  two  ad j a c e n t p a ti e n t r o o m s  o u ts i d e  o f a
C ate go r y 1  s p a c e  c ar e  u n i t wo u l d  n o t b e  p e r m i tte d  to  h ave  a
s u r fac e -m o u n te d  m e d i c al  g as  r a i l  i n te r c o n n e c t b e twe e n  th e  two
r o o m s  th r o u g h  th e  wa l l .  H o we ve r,  i n  a n u r s e r y wh e r e  th e r e
m i gh t b e  o n e  o r  two  s e g r e ga te d  a r e as  fo r  i s o l ati o n ,  a  m e d i c al
gas  r a i l  s ys te m  s u p p l yi n g  m o r e  th an  o n e  i s o l a ti o n  r o o m ,  b u t
wi th i n  th e  n u r s e r y ar e a ,  wo u l d  b e  p e r m i tte d  to  b e  i n te r c o n n e c ‐
te d  wi th  th e  n u r s e r y s ys te m .  ( P I P )

A. 3 . 3 . 1 8 9 . 1  E n d o trac h e al  Tu b e .    An  e n d o tr ac h e a l  tu b e  c an  b e
e q u i p p e d  wi th  an  infatable  c u ff.  ( M E D )

A. 3 . 3 . 1 9 5  We t P ro c e d u re  L o c ati o n s .    Ro u ti n e  h o u s e ke e p i n g
p r o c e d u r e s  an d  i n c i d e n ta l  s p i l l a ge  o f l i q u i d s  d o  n o t defne  a
we t p r o c e d u r e  l o c ati o n .  ( F U N )

U s e  p o i n t s

E x a m p l e s  o f  S i n g l e  Tr e a t m e n t  F a c i l i t i e s

U s e  p o i n t s  
l o c a t i o n  1

E x a m p l e  o f  t w o - l e v e l  
o p e r a t i o n  —  a c c e s s  
i s  f r o m  o u t s i d e  s t a i r s .

E x a m p l e s  o f  Two  Tr e a t m e n t  F a c i l i t i e s

U s e  p o i n t s  
l o c a t i o n  2

H a l l

E x a m p l e  o f  a d j a c e n t  
o p e r a t i o n ,  b u t  a c c e s s  
i s  f r o m  o u t s i d e  h a l l w a y.

E x a m p l e  o f  a c r o s s - t h e - h a l l  o p e r a t i o n .

U s e  p o i n t s U s e  
p o i n t s

U s e  p o i n t s

B a l c o n y,  b u t  a c c e s s  
i s  t o t a l l y  w i t h i n  
t r e a t m e n t  f a c i l i t y.

U s e  p o i n t  1 U s e  
p o i n t  2

U s e  p o i n t s

U s e  p o i n t s
E N T

E N T

S t a i r w e l l

FI G U RE  A. 3 . 3 . 1 7 6   E x am p l e s  o f Tre atm e n t Fac i l i ti e s .

A. 4 . 1    F o u r  l e ve l s  o f s ys te m s  c ate go r i e s  a r e  defned  i n  th i s
c o d e ,  b as e d  o n  th e  r i s ks  to  p ati e n ts  a n d  c a r e gi ve r s  i n  th e  fac i l i ‐

ti e s .  T h e  c a te g o r i e s  ar e  as  fo l l o ws :

( 1 ) C ate go r y 1 :  S ys te m s  ar e  e x p e c te d  to  wo r k o r  b e  avai l ab l e
a t a l l  ti m e s  to  s u p p o r t p a ti e n t n e e d s .

( 2 ) C ate go r y 2 :  S ys te m s  a r e  e x p e c te d  to  p r o vi d e  a h i g h  l e ve l
o f r e l i ab i l i ty;  h o we ve r,  l i m i te d  s h o r t d u r a ti o n s  o f e q u i p ‐
m e n t d o wn ti m e  c an  b e  to l e r a te d  wi th o u t signifcant

i m p ac t o n  p a ti e n t c ar e .  C ate go r y 2  s ys te m s  s u p p o r t
p ati e n t n e e d s  b u t a r e  n o t c r i ti c al  fo r  l i fe  s u p p o r t.

( 3 ) C ate go r y 3 :  N o r m al  b u i l d i n g s ys te m  r e l i a b i l i ti e s  ar e
e x p e c te d .  S u c h  s ys te m s  s u p p o r t p a ti e n t n e e d s ,  b u t fai l u r e
o f s u c h  e q u i p m e n t wo u l d  n o t i m m e d i a te l y a ffe c t p ati e n t
c a r e .  S u c h  e q u i p m e n t i s  n o t c r i ti c a l  fo r  l i fe  s u p p o r t.

( 4 ) C ate g o r y 4 :  S u c h  s ys te m s  h ave  n o  i m p a c t o n  p ati e n t c a r e
a n d  wo u l d  n o t b e  n o ti c e a b l e  to  p ati e n ts  i n  th e  e ve n t o f
fai l u r e .

T h e  c ate g o r y defnitions  ap p l y to  e q u i p m e n t o p e r ati o n s  an d
ar e  n o t i n te n d e d  to  c o n s i d e r  i n te r ve n ti o n  b y c a r e gi ve r s  o r
o th e r s .  P o te n ti al  e x a m p l e s  o f ar e a s / s ys te m s  an d  th e i r  c ate g o ‐

r i e s  o f r i s k fo l l o w.  A r i s k a s s e s s m e n t s h o u l d  b e  c o n d u c te d  to
e va l u a te  th e  r i s k to  th e  p a ti e n ts ,  s taff,  a n d  vi s i to r s .

( 1 ) Am b u l ato r y s u r gi c al  c e n te r,  two  p ati e n ts  wi th  fu l l  O R s e r v‐
i c e s ,  C ate go r y 1

( 2 ) Re c o n s tr u c ti ve  s u r g e o n ’ s  offce  wi th  g e n e r al  a n e s th e s i a ,
C ate go r y 1

( 3 ) P r o c e d u r a l  s e d ati o n  s i te  fo r  o u tp a ti e n t s e r vi c e s ,  C ate go r y
2

( 4 ) C o o l i n g  To we r s  i n  H o u s to n ,  T X ,  C ate go r y 2
( 5 ) C o o l i n g  To we r s  i n  S e attl e ,  WA,  C ate go r y 3
( 6 ) D e n ta l  offce,  n o  g e n e r al  a n e s th e s i a ,  C ate go r y 3
( 7 ) Typ i c al  d o c to r ’ s  offce/exam  r o o m ,  C ate g o r y 4
( 8 ) L awn  s p r i n kl e r  s ys te m ,  C a te g o r y 4

A. 4 . 1 . 1    M a j o r  i n j u r y c a n  i n c l u d e  th e  fo l l o wi n g:

( 1 ) An y am p u ta ti o n
( 2 ) L o s s  o f th e  s i gh t o f a n  e ye  ( wh e th e r  te m p o r a r y o r  p e r m a‐

n e n t)
( 3 ) C h e m i c al  o r  h o t m e tal  b u r n  to  th e  e ye  o r  a n y p e n e tr ati n g

i n j u r y to  th e  e ye
( 4 ) An y i n j u r y th a t r e s u l ts  i n  e l e c tr i c  s h o c k an d  e l e c tr i c  b u r n s

l e ad i n g  to  u n c o n s c i o u s n e s s  a n d  th at r e q u i r e s  r e s u s c i ta‐
ti o n  o r  ad m i ttan c e  to  a h o s p i ta l  fo r  2 4   h o u r s  o r  m o r e

( 5 ) An y o th e r  i n j u r y l e ad i n g  to  h yp o th e r m i a ,  h e a t i n d u c e d
i l l n e s s ,  o r  u n c o n s c i o u s n e s s  r e q u i r i n g  r e s u s c i tati o n  o r
ad m i ttan c e  to  a h o s p i ta l  fo r  2 4   h o u r s  o r  m o r e

( 6 ) L o s s  o f c o n s c i o u s n e s s  c a u s e d  b y as p h yx i a  o r  l a c k o f
o x yge n  o r  e x p o s u r e  to  a  b i o l o g i c al  ag e n t o r  h ar m fu l

s u b s tan c e
( 7 ) Ab s o r p ti o n  o f an y s u b s ta n c e  b y i n h al a ti o n ,  s ki n ,  o r  i n ge s ‐

ti o n  c au s i n g l o s s  o f c o n s c i o u s n e s s  o r  a c u te  i l l n e s s  r e q u i r ‐
i n g  m e d i c al  tr e atm e n t

( 8 ) Ac u te  i l l n e s s  r e q u i r i n g m e d i c a l  tr e atm e n t wh e r e  th e r e  i s
r e as o n  to  b e l i e ve  th e  e x p o s u r e  was  to  b i o l o g i c a l  ag e n ts ,  i ts
to x i n s ,  o r  i n fe c te d  m a te r i al s

A. 4 . 1 . 2    A m i n o r  i n j u r y m e a n s  not serious o r  involving risk of life.

A. 4 . 1 . 5    I n  s o m e  s i tu ati o n s ,  i t m i g h t b e  d e s i r a b l e  to  d e s i g n  to  a
h i g h e r  r i s k c ate go r y.  F o r  e x a m p l e ,  i t m i g h t o n l y b e  r e q u i r e d  to
d e s i g n  a s ys te m  to  a  C a te g o r y 4  b u t i t i s  p e r m i s s i b l e  to  d e s i g n  to

a  C ate g o r y 1 ,  C ate go r y 2 ,  o r  C a te g o r y 3 .  T h e  c o n ve r s e  i s  n o t
al l o we d .  F o r  e x am p l e ,  a r e q u i r e d  C ate go r y 1  s ys te m  m u s t b e
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

d e s i g n e d  to  a  C ate go r y 1  an d  c a n n o t b e  d e s i g n e d  to  a  C ate go r y
2 ,  C a te g o r y 3 ,  o r  C ate go r y 4 .

A. 4 . 2    Ri s k as s e s s m e n t s h o u l d  fo l l o w p r o c e d u r e s  s u c h  a s  th o s e
o u tl i n e d  i n  I S O / I E C  3 1 0 1 0 ,  Risk Management — Risk Assessment
Techniques;  N F PA 5 5 1 ;  S E M I  S 1 0 -0 3 0 7 E ,  Safety Guideline for Risk

Assessment and Risk Evaluation Process;  S F P E ’ s  Engineering Guide to
Fire Risk Assessment;  o r  o th e r  fo r m al  p r o c e s s .  T h e  r e s u l ts  o f th e

a s s e s s m e n t p r o c e d u r e  s h o u l d  b e  d o c u m e n te d  an d  r e c o r d s
r e ta i n e d .  F i g u r e  A. 4 . 2  i s  a s a m p l e  r i s k as s e s s m e n t m o d e l  th at
c a n  b e  u s e d  to  e va l u ate  th e  c ate go r i e s .

A. 4 . 2 . 2    Classifcation  o f r i s k c a te g o r i e s  r e q u i r e s  a c o l l ab o r ati ve
e ffo r t b e twe e n  th e  h e al th  c ar e  fa c i l i ty’ s  g o ve r n i n g  b o d y an d  th e

a u th o r i ty h avi n g  j u r i s d i c ti o n .

A. 4 . 4 . 1    T h e  p r o vi s i o n s  o f 4 . 4 . 1  d o  n o t r e q u i r e  i n h e r e n tl y
n o n c o m b u s ti b l e  m ate r i al s  to  b e  te s te d  i n  o r d e r  to  b e  classifed

as  n o n c o m b u s ti b l e  m ate r i al s .

A. 4 . 4 . 2    M ate r i a l  s u b j e c t to  i n c r e as e  i n  c o m b u s ti b i l i ty o r  fame
s p r e ad  i n d e x  b e yo n d  th e  l i m i ts  h e r e i n  e s tab l i s h e d  th r o u gh  th e
e ffe c ts  o f a ge ,  m o i s tu r e ,  o r  o th e r  a tm o s p h e r i c  c o n d i ti o n  i s

c o n s i d e r e d  c o m b u s ti b l e .  (See NFPA 259 and NFPA 220. )
[ 5 0 0 0 : A. 7 . 1 . 4 . 2 ]

Δ A. 5 . 1 . 1    S e c ti o n  5 . 1  c o ve r s  C ate go r y 1  p i p e d  ga s  a n d  vac u u m
s ys te m s ;  S e c ti o n  5 . 2  c o ve r s  C a te g o r y 2  p i p e d  ga s  a n d  vac u u m
s ys te m s ;  an d  S e c ti o n  5 . 3  c o ve r s  C ate go r y 3  p i p e d  ga s  an d

vac u u m  s ys te m s .

T h e  h e al th  c a r e  fac i l i ty’ s  g o ve r n i n g  b o d y s h o u l d  d e s i gn a te  a
c a te g o r y i n  ac c o r d a n c e  wi th  C h ap te r  4  fo r  e ac h  p ati e n t c a r e
s p ac e  i n  th e  fa c i l i ty.  T h i s  p r o c e s s  s h o u l d  i n c l u d e  ar e a s  b e i n g

u s e d  fo r  m e d i c al  s u p p o r t ( e . g . ,  d e c o n tam i n ati o n  o r  s te r i l i z a‐
ti o n ,  l ab  wo r k,  p o s t m o r te m )  th at ar e  n o t s tr i c tl y p a ti e n t c a r e
s p ac e s  th e m s e l ve s  ( i . e . ,  th e r e  ar e  n o  p ati e n ts  th e r e )  b u t s h a r e

u ti l i ti e s  s u c h  as  m e d i c al  g as e s  o r  m e d i c al  s u p p o r t g as e s  wi th
s u c h  s p ac e s .  B e c a u s e  i t i s  n o t r e a l i s ti c  to  c r e a te  s e p a r ate  s u p p l y
s ys te m s  fo r  e ac h  c ate go r y,  i t i s  d e s i r a b l e  th at o n e  s u p p l y s ys te m

b e  u s e d  fo r  s p a c e s  o f al l  c ate go r i e s  to  s u p p l y m e d i c a l  g as e s ,
m e d i c al  s u p p o r t ga s e s ,  an d  va c u u m s  to  te r m i n al s .

T h e  p r i n c i p l e  i s  s e t o u t at th e  s tar t o f th e  r e q u i r e m e n ts  fo r
e a c h  c ate go r y i n  C h ap te r  5  (see 5. 1 . 1 ,  5. 2. 1 ,  and 5. 3. 1 ) th at a
h i gh e r  c ate go r y s o u r c e  a n d  p i p i n g  s ys te m  i s  p e r m i tte d  to

s u p p l y te r m i n al s  i n  an y l o we r  C ate go r y s p a c e ;  a C ate go r y 1
s ys te m  c an  s u p p l y te r m i n al s  i n  C a te g o r y 2  a n d  C a te g o r y 3
s p ac e s ,  b u t a  C a te g o r y 2  s ys te m  c a n n o t s u p p l y te r m i n al s  i n  a

C ate g o r y 1  s p ac e .

N A. 5 . 1 . 1 . 1    C ate g o r y 1  p i p e d  ga s  o r  p i p e d  va c u u m  s ys te m
r e q u i r e m e n ts  s h o u l d  b e  ap p l i e d  wh e r e  an y o f th e  fo l l o wi n g

c r i te r i a i s  m e t:

( 1 ) G e n e r al  an e s th e s i a,  as  defned  i n  3 . 3 . 7 0 . 1 ,  o r  d e e p  s e d a‐
ti o n ,  as  defned  i n  3 . 3 . 7 0 . 2 ,  i s  p e r fo r m e d .

( 2 ) T h e  l o s s  o f th e  p i p e d  ga s  o r  p i p e d  vac u u m  s ys te m s  i s
l i ke l y to  c au s e  m aj o r  i n j u r y o r  d e ath  o f p ati e n ts ,  s taff,  o r

vi s i to r s .

A. 5 . 1 . 1 . 2    T h e s e  r e q u i r e m e n ts  d o  n o t r e s tr i c t th e  d i s tr i b u ti o n
o f o th e r  i n e r t ga s e s  th r o u gh  p i p i n g s ys te m s .

A. 5 . 1 . 1 . 3    T h e  i n te n t i s  th a t an  e x i s ti n g  s ys te m  b u i l t i n  ac c o r d ‐
a n c e  wi th  an  e ar l i e r  e d i ti o n  o f th i s  c o d e  i s  p e r m i tte d  to  b e

c o n ti n u e d  i n  u s e  as  l o n g  a s  n o  e l e m e n t i s  d i s tu r b e d .  F o r  th i s
p u r p o s e ,  “ d i s tu r b e d ”  i n c l u d e s  r e p l ac i n g o r  c h an g i n g  o f
e l e m e n ts  ( e x c e p t s i m p l e  l i ke -fo r-l i ke  e x c h an g e  a s  p a r t o f a

r e p ai r  o r  n o r m a l  m a i n te n an c e ) ,  p o r ti o n s  ad d e d  to  o r  r e m o ve d
fr o m  th e  s ys te m  i n  a m a n n e r  th a t r e q u i r e s  s ys te m  s h u td o wn ,
a n d  o p e n i n g o f a n y p a r t o f th e  s ys te m  to  th e  atm o s p h e r e .

Wh e n  a n y e l e m e n t( s )  o f th e  s ys te m  i s  d i s tu r b e d ,  th e  fo l l o w‐
i n g  s h o u l d  o c c u r :

( 1 ) T h e  specifc  e l e m e n t( s )  th at wa s  d i s tu r b e d  s h o u l d  b e
b r o u gh t i n to  c o m p l i an c e  wi th  th e  m o s t r e c e n t e d i ti o n  o f

th i s  c o d e .
( 2 ) An  e val u ati o n  s h o u l d  b e  c o n d u c te d  an d  d o c u m e n te d  fo r

a n y p o r ti o n s  o f th e  s ys te m  affe c te d  b y th e  c h a n ge .
( 3 ) T h r o u g h  r i s k a n al ys i s ,  th e  r e s p o n s i b l e  fa c i l i ty au th o r i ty

s h o u l d  d o c u m e n t a n y e l e m e n ts  wh e r e  a d i s ti n c t h a z a r d  to
l i fe  i s  ap p a r e n t o r  i s  c r e a te d  b y th e  c h an g e s .  T h e s e

e l e m e n ts  s h o u l d  th e n  b e  b r o u g h t i n to  c o m p l i a n c e  wi th
th e  c u r r e n tl y a d o p te d  e d i ti o n  o f th i s  c o d e .  Al l  o th e r
p o r ti o n s  c an  r e m ai n  u n d i s tu r b e d .

( 4 ) Afte r  c o m p l e ti o n  o f a n y c o r r e c ti o n s  an d  u p d ate s  r e s u l ti n g
fr o m  th e  r i s k a n al ys i s ,  a n d  a p p r o p r i a te  te s ti n g  i f r e q u i r e d

u n d e r  5 . 1 . 1 2 ,  th e  e n ti r e  s ys te m  c a n  th e n  b e  c o n s i d e r e d  an
" e x i s ti n g s ys te m "  fo r  th e  p u r p o s e s  o f th i s  c o d e .

( 5 ) T h e  d e c i s i o n s  an d  r e s u l ts  o f th e  r i s k an a l ys i s  a n d  fnal
te s ti n g ,  i f r e q u i r e d ,  s h o u l d  b e  m ad e  p a r t o f th e  p e r m a‐

n e n t r e c o r d s  o f th e  fac i l i ty fo r  fu tu r e  r e fe r e n c e .

A. 5 . 1 . 3    S e e  F i g u r e  A. 5 . 1 . 3 .  C ate g o r y 1  s o u r c e  d r a wi n g s  i n  th i s
a n n e x  ar e  r e p r e s e n tati o n a l ,  d e m o n s tr a ti n g a p o s s i b l e  ar r a n ge ‐

m e n t o f c o m p o n e n ts  r e q u i r e d  b y th e  te x t.  T h e  d i a gr a m s  a r e
n o t i n te n d e d  to  i m p l y m e th o d ,  m ate r i al s  o f c o n s tr u c ti o n ,  o r
m o r e  th an  o n e  o f m an y p o s s i b l e  an d  e q u al l y c o m p l i a n t

ar r an g e m e n ts .  Al te r n a ti ve  ar r an g e m e n ts  ar e  p e r m i tte d  i f th e y
m e e t th e  i n te n t o f th e  te x t.  L i s te d  p a r ag r ap h s  m i g h t n o t b e  th e
o n l y p a r ag r ap h s  th at ap p l y.

A. 5 . 1 . 3 . 1 . 1    Re g u l ati o n s  o f th e  U S  D e p a r tm e n t o f Tr an s p o r ta‐
ti o n  ( fo r m e r l y U S  I n te r s ta te  C o m m e r c e  C o m m i s s i o n )  o u tl i n e
specifcations  fo r  tr a n s p o r ta ti o n  o f e x p l o s i ve s  a n d  d an g e r o u s

a r ti c l e s  ( 4 9  C F R 1 7 1 –1 9 0 ) .  I n  C a n ad a ,  th e  r e gu l ati o n s  o f th e
C an a d i a n  Tr a n s p o r t C o m m i s s i o n ,  U n i o n  S tati o n ,  O ttawa ,

O n tar i o ,  ap p l y.

S y s t e m
l o s s

P a t i e n t
d i e s

P a t i e n t  h a s
m i n o r  i n j u r y

P a t i e n t  h a s
d i s c o m fo r t

N o  i m p a c t
o n  p a t i e n t

Ye s

Ye s

Ye sN o

N o

N o

C a t e g o r y  1

C a t e g o r y  2

C a t e g o r y  3

C a t e g o r y  4
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H E ALT H  C ARE  FAC I L I T I E S  C O D E9 9 - 1 7 2

2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A. 5 . 1 . 3 . 1 . 2    C GA d o c u m e n ts  c o n tai n  b o th  m an d ato r y an d
n o n m a n d ato r y l a n gu ag e .  E n fo r c e ab l e  l an g u a ge  u s e s  th e  wo r d
“ s h a l l ” ;  n o n m a n d ato r y l an g u ag e  u s e s  th e  wo r d  “ s h o u l d . ”  T h i s
s e c ti o n  i n d i c ate s  th at th i s  c o d e  i s  m aki n g  r e fe r e n c e  o n l y to  th e
m a n d a to r y r e q u i r e m e n ts  i n  th e  C GA d o c u m e n t.

A. 5 . 1 . 3 . 2 . 5    Wr a p p e r s  ( o r  o ve r p ac ks )  ar e  i n te n d e d  to  p r o vi d e
an  o u te r  p ac kag e  fo r  tr an s p o r t,  s u c h  a s  a c ar d b o ar d  b o x ,  an d
typ i c a l l y p r e s e n t a  signifcant c o m b u s ti b l e  fre  l o a d .  C yl i n d e r s
s h o u l d  n o t b e  s to r e d  i n  h e a l th  c a r e  fa c i l i ti e s  i n  o ve r p ac ks  wh e n
th e  o ve r p a c k i s  m a d e  o f a c o m b u s ti b l e  m ate r i a l  wi th  a signif‐
cant fre  l o ad .  Val ve  s h r i n k wr ap s  u s e d  to  s e al  va l ve  c o n n e c ‐
ti o n s ,  an d  o u te r  n e tti n g  ap p l i e d  to  c yl i n d e r s  th at d o e s  n o t
c o ve r  m o r e  th an  5 0  p e r c e n t o f th e  c yl i n d e r  s u r fa c e  an d  i s  o n l y
i n te n d e d  to  p r o te c t th e  c yl i n d e r  p a i n t c o a ti n gs  an d  s i d e  wa l l
l ab e l s  fr o m  d a m ag e ,  a r e  n o t c o n s i d e r e d  wr a p p e r s .

A. 5 . 1 . 3 . 3    T h e  b u l k s u p p l y s ys te m  s h o u l d  b e  i n s tal l e d  o n  a s i te
th at h as  b e e n  p r e p a r e d  to  m e e t th e  r e q u i r e m e n ts  o f N F PA 5 5
o r  C GA G -8 . 1 ,  Standard for Nitrous Oxide Systems at Customer Sites.
A s to r ag e  u n i t( s ) ,  r e s e r ve ,  p r e s s u r e  r e g u l ati o n ,  a n d  a  s i g n al

a c tu ati n g  s wi tc h ( e s )  ar e  c o m p o n e n ts  o f th e  s u p p l y s ys te m .
S h u to ff val ve s ,  p i p i n g  fr o m  th e  s i te ,  a n d  e l e c tr i c  wi r i n g fr o m  a
s i gn a l  s wi tc h ( e s )  to  th e  m as te r  s i gn a l  p a n e l s  ar e  c o m p o n e n ts  o f

th e  p i p i n g  s ys te m .

T h e  b u l k s u p p l y s ys te m  i s  n o r m a l l y i n s ta l l e d  o n  th e  s i te  b y
th e  o wn e r  o f th i s  e q u i p m e n t.  T h e  o wn e r  o r  th e  o r g an i z a ti o n

r e s p o n s i b l e  fo r  th e  o p e r ati o n  an d  m a i n te n an c e  o f th e  b u l k
s u p p l y s ys te m  i s  r e s p o n s i b l e  fo r  e n s u r i n g th at a l l  c o m p o n e n ts

o f th e  s u p p l y s ys te m  — m ai n  s u p p l y,  r e s e r ve  s u p p l y,  s u p p l y
s ys te m  s i gn a l -a c tu a ti n g s wi tc h ( e s ) ,  an d  d e l i ve r y p r e s s u r e  r e g u l a‐
ti o n  e q u i p m e n t — fu n c ti o n  p r o p e r l y b e fo r e  th e  s ys te m  i s  p u t i n
s e r vi c e .

I n  th e  l o c a ti n g o f c e n tr a l  s u p p l y s ys te m s ,  c o n s i d e r a ti o n
s h o u l d  b e  g i ve n  to  e n s u r i n g  th e  r e s i l i e n c e  o f th e  fac i l i ty u n d e r

r e a s o n a b l y a n ti c i p a te d  ad ve r s e  c o n d i ti o n s .  E x a m p l e s  h a ve
i n c l u d e d  th e  fo l l o wi n g :

( 1 ) F l o o d i n g o f s ys te m s  l o c a te d  i n  b a s e m e n ts  fr o m  e x tr a o r d i ‐
n a r y we a th e r,  wate r  m ai n  b r e aks ,  an d  s p r i n kl e r  h e ad  fai l ‐
u r e s

E i t h e r o f  t w o  v a l v e  t y p e s :  a  b a l l  v a l v e  
o r a  c h e c k v a l v e .

A  u n i o n  o r  o t h e r  m e a n s  t o  d i s a s s e m b l e  
c o m p o n e n t s .  ( N o t e :  T h e s e  a r e  n o t  i l l u s t r a t e d  
i n  e v e r y  l o c a t i o n  w h e r e  t h e y  c a n  b e  r e q u i r e d . )

E i t h e r

A  p r e s s u r e  re g u l a t o r .

A  q u a rt e r  t u r n  b a l l  v a l v e .  T h e  t y p e  
s h o w n  i s  u s e d  f o r e a s e  o f  r e c o g n i t i o n ,  
b u t  o t h e r c o n f i g u ra t i o n s  a re  p e rm i s s i b l e .  

I t e m s  s h o w n  i n  d a s h e d  f o r m a t  
i n d i c a t e  a l t e rn a t i v e  a rr a n g e m e n t s  o r  
c o m p o n e n t s  r e q u i re d  o n l y  c o n d i t i o n a l l y .  

A  r e l i e f  v a l v e .

T h e  w a l l  o f  t h e  s o u r c e  e n c l o s u re .

T h e  p o i n t  a t  w h i c h  t h e  d i a g r a m
t ra n s i t i o n s  t o  t h e  n e x t  p o r t i o n  
o f  t h e  s y s t e m .

A  s w i t c h  o r  s e n s o r  c o n n e c t e d  t o  t h e  
a l a r m  p a n e l ( s ) .

A  r e l i e f  v a l v e  v e n t  p i p e d  t o  o u t s i d e .V

A  p r e s s u r e  i n d i c a t o r .  A  g a u g e  t y p e
i s  s h o w n ,  b u t  o t h e r  t y p e s  a r e  p e r m i t t e d .

A  d e m a n d  c h e c k t o  a l l o w  
d i s c o n n e c t i o n  o f  t h e  d e v i c e  w i t h o u t  
s h u t t i n g  d o w n  o f  t h e  s y s t e m .

D . C .

A  c h e c k v a l v e .  T h e  v a l v e  f l o w s  i n  t h e  d i r e c t i o n  
o f  t h e  p o i n t .

A  h i g h - p r e s s u re  v a l v e .  T h e  t e c h n o l o g y  o f  t h e  
v a l v e  i s  n o t  s p e c i f i e d .

A  l i q u i d  v e s s e l  f o r  c o n t a i n i n g  c r y o g e n i c  l i q u e f i e d  g a s .

A  v a p o ri z e r  f o r c o n v e rt i n g  c r y o g e n i c  l i q u e f i e d  
g a s  f ro m  l i q u i d  t o  g a s  s t a t e .

A  “ p i g t a i l ”  f o r  c o n n e c t i n g  c y l i n d e r s  t o  t h e  h e a d e r .   
C a n  b e  r i g i d  o r  f l e x i b l e ,  d e p e n d i n g  o n  t h e  g a s  
a n d  p r e s s u re .

A  f i l t e r .
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AN N E X  A 9 9 - 1 7 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

( 2 ) S e i s m i c  e ve n ts  th at r e n d e r e d  th e  s u p p l y s ys te m  i n o p e r a‐
ti ve

( 3 ) D e gr a d a ti o n  o f th e  q u a l i ty o f ai r  at th e  i n take  d u e  to  a
n e ar b y fre  an d  c h e m i c a l  r e l e a s e

( 4 ) E l e c tr i c a l  p r o b l e m s ,  i n c l u d i n g fai l u r e  o f m o to r  c o n tr o l
c e n te r s  an d  fai l u r e  o f s wi tc h g e ar  to  p r o p e r l y c o n n e c t

M an y o f th e s e  r i s ks  c a n  b e  am e l i o r ate d  b y c ar e  wh e n  s i ti n g
th e  c e n tr a l  s u p p l y s ys te m s  an d  th e i r  u ti l i ty c o n n e c ti o n s .

A. 5 . 1 . 3 . 3 . 1 . 1 ( 4 )    E x a m p l e s  i n c l u d e  th e  c o n c e n tr a to r  u n i t,  th e
o x yge n  r e s e r vo i r,  a n d  r e g u l a ti n g d e vi c e s .

A. 5 . 1 . 3 . 3 . 1 . 2 ( 5 )    E x a m p l e s  i n c l u d e  th e  c o n c e n tr a to r  u n i t,  th e
o x yge n  r e s e r vo i r,  a n d  r e g u l a ti n g d e vi c e s .

A. 5 . 1 . 3 . 3 . 1 . 3 ( 6 )    T h i s  i n c l u d e s  i n d i vi d u al  c o m p o n e n ts  o n  th e
ai r  s i d e  o f c o n c e n tr ato r s .

N A. 5 . 1 . 3 . 3 . 1 . 6    S e e  5 . 1 . 3 . 3 . 2 . 5  fo r  m ax i m u m  al l o wab l e  q u a n ti ti e s
i n  h e al th  c ar e  fac i l i ti e s .

A. 5 . 1 . 3 . 3 . 1 . 1 0    E x am p l e s  o f i n e r t ga s e s  i n c l u d e  b u t a r e  n o t
l i m i te d  to  h e l i u m  a n d  n i tr o ge n .

A. 5 . 1 . 3 . 3 . 2    E l e c tr i c  wi r i n g  a n d  e q u i p m e n t ar e  n o t r e q u i r e d  to
b e  e x p l o s i o n p r o o f.

Δ A. 5 . 1 . 3 . 3 . 2 . 2 ( 6 )    T h e  fre  r e s i s ta n c e  r ati n g  fo r  wal l s  a n d  foors
i s  d e te r m i n e d  i n  ac c o r d a n c e  wi th  AS T M  E 1 1 9 ,  Standard Test

Methods for Fire Tests of Building Construction and Materials,  o r
U L  2 6 3 ,  Fire Tests of Building Construction and Materials.  T h e  fre
p r o te c ti o n  r ati n g  fo r  d o o r s  i s  d e te r m i n e d  i n  ac c o r d a n c e  wi th

N F PA  2 5 2 .

A. 5 . 1 . 3 . 3 . 2 . 2 ( 7 )    E l e c tr i c al  d e vi c e s  s h o u l d  b e  p h ys i c al l y p r o te c ‐
te d ,  s u c h  as  b y u s e  o f a p r o te c ti ve  b ar r i e r  a r o u n d  th e  e l e c tr i c al

d e vi c e s ,  o r  b y l o c a ti o n  o f th e  e l e c tr i c a l  d e vi c e  s u c h  th a t i t wi l l
avo i d  c au s i n g p h ys i c al  d am ag e  to  th e  c yl i n d e r s  o r  c o n ta i n e r s .

F o r  e x am p l e ,  th e  d e vi c e  c o u l d  b e  l o c ate d  a t o r  a b o ve  1 . 5  m
( 5  ft)  a b o ve  fnished  foor  o r  o th e r  l o c ati o n  th at wi l l  n o t a l l o w
th e  p o s s i b i l i ty o f th e  c yl i n d e r s  o r  c o n tai n e r s  to  c o m e  i n to

c o n tac t wi th  th e  e l e c tr i c al  d e vi c e  a s  r e q u i r e d  b y th i s  s e c ti o n .

A. 5 . 1 . 3 . 3 . 2 . 2 ( 8 )    E x a m p l e s  o f i n d i r e c t h e ati n g  i n c l u d e  s te am ,
h o t wate r,  a n d  e l e c tr i c  h e ati n g .

A. 5 . 1 . 3 . 3 . 2 . 2 ( 1 1 )    C h a p te r  6  specifes  m e d i c al  g as  e q u i p m e n t
th at s h o u l d  b e  p o we r e d  b y th e  e s s e n ti a l  e l e c tr i c al  s ys te m s .  E l e c ‐

tr i c a l  e q u i p m e n t th a t i s  n o t e s s e n ti a l  fo r  th e  o p e r a ti o n  o f th e
s u p p l y s ys te m  c an  b e  p o we r e d  b y n o n e s s e n ti al  p o we r  ( e . g . ,

te l e m e tr y,  s i te  l i gh ti n g ) .

A. 5 . 1 . 3 . 3 . 2 . 2 ( 1 4 )    C o n s i d e r ati o n s  fo r  th i s  a c c e s s  i n c l u d e  p r o x ‐
i m i ty to  l o a d i n g d o c ks ,  a c c e s s  to  e l e vato r s ,  a n d  p as s ag e  o f c yl i n ‐

d e r s  th r o u g h  p u b l i c  ar e a s .

N A. 5 . 1 . 3 . 3 . 2 . 5    Ta b l e  5 . 1 . 3 . 3 . 2 . 5  specifes  th e  M AQs  p e r m i tte d
wi th i n  h e al th  c ar e  fac i l i ti e s .  I n  a c c o r d an c e  wi th  S e c ti o n  2 . 1 ( 2 ) ,
th i s  tab l e  s u p e r s e d e s  th e  M AQs  an d  r e l ate d  ta b l e s  i n  N F PA 5 5

fo r  h e al th  c ar e  fa c i l i ti e s .

N A. 5 . 1 . 3 . 3 . 2 . 7    T h e  d o c u m e n te d  r i s k a s s e s s m e n t b y th e  h e a l th
c a r e  fa c i l i ty’ s  g o ve r n i n g b o d y s h o u l d  c o n s i d e r  c l i n i c al  n e e d s ,

e m e r g e n c y n e e d s  fo r  p r o p e r  p ati e n t c a r e ,  h az ar d s  a s s o c i a te d
wi th  s to r i n g l a r ge r  q u an ti ti e s  o f g as e s ,  an d  a n y m i ti ga ti o n

r e q u i r e m e n ts  fo r  p ati e n t,  p e r s o n n e l ,  an d  vi s i to r  s a fe ty.  T h e  r i s k
as s e s s m e n t s h o u l d  b e  d o n e  fo r  e ac h  l o c ati o n  i n d e p e n d e n tl y
b e c a u s e  th e s e  c o n d i ti o n s  m i gh t c h an g e  d u e  to  fac to r s  i n c l u d ‐

i n g,  b u t n o t l i m i te d  to ,  th e  foor  o n  wh i c h  th e  g as  i s  b e i n g

s to r e d  a n d  h o w m an y s m o ke  c o m p a r tm e n ts  a r e  p r o vi d e d  i n  th e
ar e a.

A. 5 . 1 . 3 . 3 . 4 . 2    E x h au s t fa n  m o to r s ,  fa n -c o i l  m o to r s ,  o r  s i m i l a r
s m a l l  m o to r s  u s e d  fo r  ve n ti l ati o n  p u r p o s e s  a r e  n o t i n te n d e d  to

b e  p r o h i b i te d  fr o m  th e  s to r a ge  e n c l o s u r e .

A. 5 . 1 . 3 . 5    S e e  F i g u r e  A. 5 . 1 . 3 . 5 .  A fo u r-val ve  b yp as s  ar r a n ge ‐
m e n t i s  i l l u s tr ate d .  T h r e e -wa y val ve s  a r e  p e r m i tte d  i n  l i e u  o f th e

fo u r  val ve s  s h o wn .

A. 5 . 1 . 3 . 5 . 4    C o m p o n e n ts  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,
c o n tai n e r s ,  val ve s ,  val ve  s e a ts ,  l u b r i c an ts ,  fttings,  g as ke ts ,  an d
i n te r c o n n e c ti n g  e q u i p m e n t,  i n c l u d i n g h o s e .  E as i l y i g n i tab l e

m a te r i al s  s h o u l d  b e  a vo i d e d .

C o m p ati b i l i ty i n vo l ve s  b o th  c o m b u s ti b i l i ty a n d  e a s e  o f i g n i ‐
ti o n .  M a te r i al s  th at b u r n  i n  ai r  wi l l  b u r n  vi o l e n tl y i n  p u r e

o x yg e n  at n o r m al  p r e s s u r e  an d  e x p l o s i ve l y i n  p r e s s u r i z e d
o x yg e n .  Al s o ,  m an y m a te r i al s  th at d o  n o t b u r n  i n  ai r  wi l l  d o  s o

i n  p u r e  o x yg e n ,  p a r ti c u l a r l y u n d e r  p r e s s u r e .  M e tal s  fo r  c o n tai n ‐
e r s  an d  p i p i n g h ave  to  b e  c ar e fu l l y s e l e c te d ,  d e p e n d i n g o n  s e r v‐
i c e  c o n d i ti o n s .  T h e  var i o u s  s te e l s  a r e  a c c e p ta b l e  fo r  m a n y

ap p l i c a ti o n s ,  b u t s o m e  s e r vi c e  c o n d i ti o n s  c a n  c a l l  fo r  o th e r
m a te r i al s  ( u s u al l y c o p p e r  o r  i ts  al l o ys )  b e c a u s e  o f th e i r  gr e a te r
r e s i s tan c e  to  i gn i ti o n  a n d  l o we r  r ate  o f c o m b u s ti o n .

S i m i l a r l y,  m ate r i al s  th at c a n  b e  i g n i te d  i n  ai r  h a ve  l o we r  i g n i ‐
ti o n  e n e r g i e s  i n  o x yge n .  M a n y s u c h  m ate r i al s  c a n  b e  i g n i te d  b y

fr i c ti o n  at a val ve  s e a t o r  s te m  p a c ki n g  o r  b y ad i ab ati c  c o m p r e s ‐
s i o n  p r o d u c e d  wh e n  o x yge n  at h i gh  p r e s s u r e  i s  r a p i d l y i n tr o ‐
d u c e d  i n to  a s ys te m  i n i ti a l l y at l o w p r e s s u r e .

S o u r c e  v a l v e

M a i n  l i n e  s h u t o f f  v a l v e
( n o t  re q u i re d  i n  s o m e  
c a s e s )

L i n e  p re s s u r e  
a l a r m  s w i t c h /s e n s o r

L i n e  
p r e s s u re
i n d i c a t o r

I s o l a t i n g  v a l v e

P re s s u r e
i n d i c a t o r

I s o l a t i o n  v a l v e

P r e s s u re  r e l i e f  v a l v e ( s )

L i n e  p re s s u r e
r e g u l a t o r s

V

V

V

D . C . D . C .

W a l l  o f  s o u rc e  e n c l o s u re  
( N o t e :  L o c a t i o n  o f  i t e m s  
d o w n s t re a m  o f  t h e  s o u rc e  
v a l v e  c a n  v a r y .  R e f e r t o  t h e  
t e x t . )

E i t h e r

FI G U RE  A. 5 . 1 . 3 . 5   Typ i c al  Ar ran ge m e n t fo r L i n e  C o n tro l s  at
P re s s u re  S o u rc e s .
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A. 5 . 1 . 3 . 5 . 5 . 1    T h e  i n te n t o f 5 . 1 . 3 . 5 . 5 . 1  i s  to  e n s u r e  th at th e
p r e s s u r e  at th e  s ta ti o n  o u tl e t i s  s te ad y an d  m a i n tai n e d  s afe l y
wi th i n  th e  l i m i ts  o f Tab l e  5 . 1 . 1 1 .  Tr ad i ti o n al l y,  l i n e  p r e s s u r e
re g u l ato r s  we r e  r e q u i r e d  h e r e  as  th e  o n l y al l o we d  c o n tr o l -o f-
p r e s s u r e  d e vi c e s .  O th e r  m e th o d s  o f c o n tr o l  a r e  b e c o m i n g
p o s s i b l e  ( e . g. ,  var i ab l e  s p e e d  c o n tr o l l e d  o n  p r e s s u r e ) .  T h e
p r e s e n t wo r d i n g  i s  i n te n d e d  to  ac h i e ve  th e  p e r fo r m a n c e
r e q u i r e m e n t (see Table 5. 1 . 1 1 ) an d  to  al l o w n o t o n l y tr ad i ti o n al
p r e s s u r e  r e gu l a to r s  b u t o th e r  c o n tr o l  m e th o d s  as  we l l .

A. 5 . 1 . 3 . 5 . 9    S e e  F i g u r e  A. 5 . 1 . 3 . 5 . 9 ( a)  an d  F i gu r e
A. 5 . 1 . 3 . 5 . 9 ( b ) .  C o n n e c ti o n  to  th e  ga s  o u tl e t c o n n e c ti o n  i s  i l l u s ‐
tr ate d .  I f th e  l i q u i d  o u tl e t c o n n e c ti o n  we r e  u s e d ,  a n  e x te r n al
va p o r i z e r  c o u l d  b e  r e q u i r e d .

A. 5 . 1 . 3 . 5 . 9 ( 1 )    T h e  a p p r o p r i ate  n u m b e r  o f c yl i n d e r s  s h o u l d  b e
d e te r m i n e d  afte r  c o n s i d e r ati o n  o f d e l i ve r y s c h e d u l e s ,  p r o x i m i ty
o f th e  fac i l i ty to  a l te r n ate  s u p p l i e s ,  an d  th e  e m e r ge n c y p l a n .

A. 5 . 1 . 3 . 5 . 1 0    S e e  F i g u r e  A. 5 . 1 . 3 . 5 . 1 0 .

A. 5 . 1 . 3 . 5 . 1 1    S e e  F i g u r e  A. 5 . 1 . 3 . 5 . 1 1 .

A. 5 . 1 . 3 . 5 . 1 2    S e e  F i g u r e  A. 5 . 1 . 3 . 5 . 1 2 .

I f th e  r e l i e f va l ve  o n  th e  e m e r ge n c y o x yge n  s u p p l y c o n n e c ‐
ti o n  i s  m o ve d  d o wn s tr e a m  fr o m  th e  c h e c k val ve  i n  th e  e m e r ‐
ge n c y o x yg e n  l i n e ,  i t s h o u l d  b e  c o n n e c te d  to  th e  s ys te m  wi th  a
d e m an d  c h e c k ftting.

T h e  e m e r ge n c y o x yg e n  s u p p l y c o n n e c ti o n  ( E O S C )  c an  b e
u s e d  as  a  p ar t o f th e  e m e r g e n c y o p e r ati o n  p l an  ( E O P )  fo r  an
u n p l an n e d  l o s s  o f o x yg e n  s u p p l y.  H o we ve r,  a  r i s k as s e s s m e n t
s h o u l d  b e  c o n d u c te d  b y th e  fac i l i ty to  d e te r m i n e  th e  c o n ti n ‐
ge n c y p l an  fo r  vi ta l  l i fe  s u p p o r t a n d  C ate go r y 1  s p a c e .  T h e r e
m i gh t n e e d  to  b e  i n te r i m  m e a s u r e s  fo r  d e al i n g  wi th  th e  l o s s  o f
o x yge n  ( e . g . ,  h i g h -p r e s s u r e  o x yg e n  c yl i n d e r s  avai l a b l e  fo r  b ac k
fe e d i n g C ate go r y 1  s p ac e ) .

A. 5 . 1 . 3 . 5 . 1 2 . 2 ( 8 )    M o n i to r i n g  te m p o r a r y s u p p l y i n  u s e  i s  e s s e n ‐
ti a l  to  p ati e n t s afe ty.  T h e  fa c i l i ty’ s  e m e r g e n c y o p e r a ti o n s  p l an
( E O P )  s h o u l d  a d d r e s s  h o w th e  fac i l i ty wi l l  m o n i to r  th e  te m p o ‐
r ar y s u p p l y wh i l e  i n  u s e .  T h e  l e n g th  o f ti m e  th e  E O S C  wi l l  b e
i n  u s e ,  th e  avai l ab i l i ty o f s ta ff to  m o n i to r  te m p o r a r y s u p p l y,  an d
th e  typ e  o f te m p o r ar y s u p p l y s h o u l d  al l  b e  c o n s i d e r e d  wh e n
d e te r m i n i n g  th e  m e an s  to  ac c o m p l i s h  th i s  i te m .

N A. 5 . 1 . 3 . 5 . 1 4    T h e  p r e fe r r e d  l o c ati o n  fo r  th e  au x i l i a r y c o n n e c ‐
ti o n  s h o u l d  c o n s i d e r  h o w i t wi l l  b e  u s e d  i n  e ve n t o f n e e d ,
i n c l u d i n g  s p a c e  fo r  o r  a c c e s s  to  th e  te m p o r ar y s o u r c e ,  a c c e s s  to
e l e c tr i c al  p o we r,  an d  al a r m  c o n n e c ti o n s .

S i m i l a r  a u x i l i ar y c o n n e c ti o n s  ( te e ,  val ve ,  an d  p l u g o r  c ap ) ,  a s
i l l u s tr ate d  i n  F i gu r e  A. 5 . 1 . 3 . 5 . 1 4 ,  m i g h t a l s o  b e  u s e fu l  i n  o th e r
l o c a ti o n s  th a t th e  r e s p o n s i b l e  fa c i l i ty a u th o r i ty d e te r m i n e s
ap p r o p r i a te  fo r  o p e r a ti n g o r  s u p p l e m e n ti n g  th e i r  s ys te m s
d u r i n g m ai n te n a n c e ,  c o n s tr u c ti o n ,  o r  e m e r g e n c i e s  ( e . g. ,  at
z o n e  va l ve s  i n  h i gh -d e p e n d e n c y ar e as ) .  T h e y ar e  g e n e r al l y
s u p e r i o r  to  " b ac kfe e d i n g "  th r o u gh  o u tl e ts  o r  g au ge  p o r ts ,
wh i c h  m i g h t b e  th e  o n l y o th e r  o p ti o n .

A. 5 . 1 . 3 . 6    Ai r  s u p p l i e d  fr o m  o n -s i te  c o m p r e s s o r  a n d  a s s o c i a te d
ai r  tr e a tm e n t s ys te m s  ( as  o p p o s e d  to  m e d i c al  ai r  U S P  s u p p l i e d
i n  c yl i n d e r s )  th at c o m p l i e s  wi th  th e  specifed  l i m i ts  i s  c o n s i d ‐
e r e d  m e d i c a l  a i r.  H yd r o c ar b o n  c ar r yo ve r  fr o m  th e  c o m p r e s s o r
i n to  th e  p i p e l i n e  d i s tr i b u ti o n  s ys te m  c o u l d  b e  d e tr i m e n ta l  to
th e  s a fe ty o f th e  e n d  u s e r  a n d  to  th e  i n te g r i ty o f th e  p i p i n g
s ys te m .  M i x i n g  o f a i r  an d  o x yg e n  i s  a c o m m o n  c l i n i c al  p r ac ti c e ,
an d  th e  h az ar d s  o f fre  ar e  i n c r e a s e d  i f th e  ai r  i s  c o n tam i n a te d .

C o m p l i an c e  wi th  th e s e  l i m i ts  i s  th u s  c o n s i d e r e d  i m p o r tan t to
fre  a n d  p ati e n t s a fe ty.  T h e  q u al i ty o f l o c a l  a m b i e n t ai r  s h o u l d
b e  d e te r m i n e d  p r i o r  to  i ts  s e l e c ti o n  fo r  c o m p r e s s o r s  an d  ai r

tr e atm e n t e q u i p m e n t.  S e e  F i g u r e  A. 5 . 1 . 3 . 6 .

A. 5 . 1 . 3 . 6 . 1    S u p p l y s ys te m s  fo r  m e d i c al  ai r  u s i n g  c o m p r e s s o r s
d r aw a i r  o f th e  b e s t avai l a b l e  q u al i ty fr o m  a  s o u r c e  o f c l e an

l o c al  am b i e n t ai r ;  a d d  n o  c o n tam i n a n ts  i n  th e  fo r m  o f p ar ti c u ‐
l ate  m atte r,  o d o r,  o r  o th e r  g as e s ;  an d  d r y,  flter,  r e g u l ate ,  an d

s u p p l y th a t ai r  o n l y vi a th e  m e d i c al  a i r  p i p i n g  d i s tr i b u ti o n
s ys te m  fo r  u s e  e x c l u s i ve l y i n  th e  a p p l i c ati o n  o f h u m a n  r e s p i r a‐
ti o n .

T h e  u ti l i z a ti o n  o f an  a i r  tr e atm e n t s ys te m  i s  th e  j o i n t r e s p o n ‐
s i b i l i ty o f th e  s ys te m  d e s i g n e r,  th e  h o s p i tal  c l i n i c al  a n d  e n g i ‐

n e e r i n g  s taffs ,  a n d  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .  D i ffe r e n t
typ e s  o f c o m p r e s s o r s  h ave  c h ar a c te r i s ti c s  th at a ffe c t th e  s e l e c ‐
ti o n  o f th e  typ e  o f a i r  tr e atm e n t s ys te m .  S o m e  a i r  tr e atm e n t

s ys te m s  i m p o s e  a n  ad d i ti o n al  l o ad  u p o n  th e  c o m p r e s s o r s  th at
h a s  to  b e  a c c o u n te d  fo r  i n  th e  s i z i n g o f th e  s ys te m  ( u s ab l e
c a p ac i ty) .  T h e  c o m p r e s s o r  d u ty c yc l e  h as  to  b e  c h o s e n  i n

ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n .

T h e  typ e  o f ai r  c o m p r e s s o r  an d  ai r  c o n d i ti o n  at th e  i n take
wi l l  go ve r n  th e  typ e  o f flter  p r o vi d e d  fo r  th e  a i r  c o m p r e s s o r

s u p p l y s ys te m .  Al l  flters  s h o u l d  b e  e x am i n e d  q u ar te r l y fo r  th e
p r e s e n c e  o f l i q u i d s  o r  e x c e s s i ve  p ar ti c u l ate s  a n d  r e p l ac e d

a c c o r d i n g  to  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s .

H e a d e r  p re s s u re  r e g u l a t o r

H e a d e r c h e c k v a l v e

H e a d e r c o n t e n t s  i n d i c a t o r

I n t e rm e d i a t e  
p r e s s u r e  
g a u g e

H e a d e r  v a l v e

F i l t e r

V

C y l i n d e r s

G a s - s p e c i f i c
c y l i n d e r  l e a d  c o n n e c t o r
c o n t a i n s  a  c h e c k v a l v e

C y l i n d e r  v a l v e

C y l i n d e r  l e a d  
c o n n e c t i o n
( C G A  f i t t i n g  
p e r  C G A  V - 1 )

C y l i n d e r  l e a d s

C y l i n d e r  p re s s u r e  r e l i e f

FI G U RE  A. 5 . 1 . 3 . 5 . 9 ( a)   H e ad e r fo r G as  i n  C yl i n d e rs .
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O n e  p r o c e d u r e  fo r  r e a c h i n g a  d e c i s i o n  o n  th e  q u al i ty o f th e
m e d i c al  ai r  i s  th e  fo l l o wi n g :

( 1 ) Te s t at th e  i n take  an d  a t th e  s a m p l e  c o n n e c ti o n  val ve .
( 2 ) I f th e  two  p u r i ti e s  ag r e e  wi th i n  th e  l i m i ts  o f ac c u r a c y o f

th e  te s t,  th e  c o m p r e s s o r  s ys te m  c an  b e  ac c e p te d .
( 3 ) I f th e  ai r  i s  fo u n d  to  e x c e e d  th e  va l u e s  fo r  m e d i c al

c o m p r e s s e d  ai r  as  defned  i n  5 . 1 . 3 . 6 . 1 ,  th e  fac i l i ty c an
e l e c t to  i n s tal l  purifcation  ap p a r atu s  fo r  th e  c o n tam i ‐

n an ts  i n  q u e s ti o n .

A. 5 . 1 . 3 . 6 . 2    I t i s  th e  i n te n t th at th e  m e d i c a l  ai r  p i p i n g  d i s tr i b u ‐
ti o n  s ys te m  s u p p o r t o n l y th e  i n te n d e d  n e e d  fo r  b r e ath ab l e  ai r

fo r s u c h  i te m s  as  i n te r m i tte n t p o s i ti ve -p r e s s u r e  b r e a th i n g
( I P P B )  a n d  l o n g- te r m  r e s p i r a to r y as s i s tan c e  n e e d s ,  an e s th e s i a

m ac h i n e s ,  an d  s o  fo r th .  T h e  s ys te m  i s  n o t i n te n d e d  to  b e  u s e d
to  p r o vi d e  e n gi n e e r i n g ,  m ai n te n a n c e ,  an d  e q u i p m e n t n e e d s
fo r ge n e r a l  h o s p i tal  s u p p o r t u s e .  I t i s  th e  i n te n t th at th e  l i fe

s a fe ty n atu r e  o f th e  m e d i c al  ai r  b e  p r o te c te d  b y a s ys te m  d e d i ‐
c a te d  s o l e l y fo r  i ts  specifc  u s e .

As  a c o m p r e s s e d  ai r  s u p p l y s o u r c e ,  a  m e d i c al  ai r  c o m p r e s s o r
s h o u l d  n o t b e  u s e d  to  s u p p l y a i r  fo r  o th e r  p u r p o s e s ,  b e c au s e
s u c h  u s e  c o u l d  i n c r e a s e  s e r vi c e  i n te r r u p ti o n s ,  r e d u c e  s e r vi c e

l i fe ,  a n d  i n tr o d u c e  a d d i ti o n al  o p p o r tu n i ti e s  fo r  c o n tam i n ati o n .

A. 5 . 1 . 3 . 6 . 3    S e e  F i gu r e  A. 5 . 1 . 3 . 6 .

A. 5 . 1 . 3 . 6 . 3 . 4 ( A)    E x am p l e s  o f 5 . 1 . 3 . 6 . 3 . 4 ( A) ( 1 )  ar e  l i q u i d  r i n g
a n d  p e r m a n e n tl y s e al e d  b e ar i n g  c o m p r e s s o r s .

An  e x am p l e  o f 5 . 1 . 3 . 6 . 3 . 4 ( A) ( 2 )  i s  an  e x te n d e d  h e ad  r e c i p ‐
r o c a ti n g c o m p r e s s o r  wi th  a n  atm o s p h e r i c  ve n t b e twe e n  th e
c o m p r e s s i o n  c h am b e r  an d  th e  c r a n kc a s e .

G a s - s p e c i f i c  

c y l i n d e r c o n n e c t i o n

C y l i n d e r l e a d s

H e a d e r  p r e s s u re  i n d i c a t o r

H e a d e r  

p re s s u r e  r e l i e f

H e a d e r  v a l v eF i l t e r

H e a d e r  

c h e c k v a l v e

V

C y l i n d e rs

FI G U RE  A. 5 . 1 . 3 . 5 . 9 ( b )   H e ad e r fo r C r yo ge n i c  G as  i n
C o n tai n e rs .

An  e x am p l e  o f 5 . 1 . 3 . 6 . 3 . 4 ( A) ( 3 )  i s  a r o tati n g  e l e m e n t
c o m p r e s s o r  wi th  th e  c o m p r e s s i o n  c h a m b e r  b e i n g  n o n l u b r i c a‐

te d  a n d  s e p a r ate d  fr o m  th e  l u b r i c ate d  g e ar s  b y at l e a s t o n e
s h a ft s e al  wi th  an  atm o s p h e r i c  ve n t o n  b o th  s i d e s .  T h e  ve n t o n
th e  l u b r i c ate d  s i d e  i s  p r o vi d e d  wi th  a g r avi ty d r a i n  to  atm o s ‐

p h e r e .

N A. 5 . 1 . 3 . 6 . 3 . 7 ( 5 )    T h e  s a m p l e  p o r t al l o ws  fo r  p u r gi n g th e  offine
ai r  d r ye r  p r i o r  to  s wi tc h i n g  fr o m  o n e  d r ye r  to  th e  o th e r,  wh i c h

i s  a  c o m m o n  an d  r e gu l a r l y p e r fo r m e d  m ai n te n a n c e  ta s k.  T h i s
r e q u i r e m e n t al l o ws  m ai n te n an c e  p e r s o n n e l  to  p u r ge  a n d  te s t

th e  d e w p o i n t p r i o r  to  p l a c i n g  th e  ai r  d r ye r  o n l i n e .  T h i s  p u r g‐
i n g an d  te s ti n g c a n  r e d u c e  fal s e  al ar m s  a n d  e n s u r e s  th a t th e
p r o p e r  a i r  q u al i ty i s  i n tr o d u c e d  i n to  th e  p i p e l i n e  d u r i n g th i s

m a i n te n an c e  ta s k.

A. 5 . 1 . 3 . 6 . 3 . 9 ( D )    A typ i c al  e x a m p l e  o f va l vi n g  th e  r e c e i ve r  i s
s h o wn  i n  F i g u r e  A. 5 . 1 . 3 . 6 . 3 . 9 ( D ) .

A. 5 . 1 . 3 . 6 . 3 . 9 ( F)    T h e  two  confgurations  ar e  e q u al l y ac c e p ta‐
b l e .  T h e  c o m p o n e n ts  c a n  b e  ar r an g e d  i n  e i th e r  o f th e  ar r a n ge ‐

m e n ts  s h o wn  i n  F i gu r e  A. 5 . 1 . 3 . 6 . 3 . 9 ( F ) .

A. 5 . 1 . 3 . 6 . 3 . 1 0    T h e  i n te n t o f 5 . 1 . 3 . 6 . 3 . 1 0  i s  to  e n s u r e  th a t th e
p r e s s u r e  at th e  s tati o n  o u tl e t i s  s te ad y an d  m a i n tai n e d  s a fe l y
wi th i n  th e  l i m i ts  o f Ta b l e  5 . 1 . 1 1 .  Tr ad i ti o n al l y,  l i n e  p r e s s u r e

r e gu l ato r s  we r e  r e q u i r e d  h e r e  as  th e  o n l y a l l o we d  c o n tr o l -o f-
p r e s s u r e  d e vi c e s .  O th e r  m e th o d s  o f c o n tr o l  ar e  b e c o m i n g
p o s s i b l e  ( e . g . ,  var i ab l e  s p e e d  c o n tr o l l e d  o n  p r e s s u r e ) .  T h e

p r e s e n t wo r d i n g  i s  i n te n d e d  to  a c h i e ve  th e  p e r fo r m a n c e
r e q u i r e m e n t (see Table 5. 1 . 1 1 ) an d  to  al l o w n o t o n l y tr ad i ti o n al
p r e s s u r e  r e gu l ato r s  b u t o th e r  c o n tr o l  m e th o d s  as  we l l .

A. 5 . 1 . 3 . 6 . 3 . 1 4 ( A) ( 1 )    T h e  p r o p o r ti o n i n g s ys te m  m i gh t r e q u i r e
a p p r o val  fr o m  r e gu l a to r y b o d i e s  th at h a ve  m e d i c al  d e vi c e

au th o r i ty,  s u c h  a s  th e  F D A i n  th e  U n i te d  S tate s .

A. 5 . 1 . 3 . 6 . 3 . 1 4 ( A) ( 9 )    T h e  p r o p o r ti o n i n g  s ys te m  s h o u l d  b e
m o n i to r e d  fo r  c o n d i ti o n s  th at c an  a ffe c t ai r  q u al i ty d u r i n g  u s e

o r  i n  th e  e ve n t o f fai l u r e ,  b as e d  o n  th e  typ e  o f p r o p o r ti o n i n g
s ys te m  d e s i gn  u s e d  i n  th e  s ys te m ,  i n c l u d i n g m o n i to r i n g  fo r  th e

fo l l o wi n g  s ys te m s  an d  c o n d i ti o n s :

( 1 ) Wh e r e  p r o p o r ti o n i n g  s ys te m s  u s e d  ar e  confgured  wi th  a
p r i m a r y p r o p o r ti o n i n g  s ys te m  an d  a  r e s e r ve  m e d i c al  ai r

m a n i fo l d  p e r  5 . 1 . 3 . 5 . 1 0
( 2 ) Wh e r e  p r o p o r ti o n i n g  s ys te m s  u s e d  ar e  confgured  wi th  a

p r i m ar y p r o p o r ti o n i n g  s ys te m  a n d  a r e s e r ve  p r o p o r ti o n ‐
i n g  s ys te m

( 3 ) Wh e r e  p r o p o r ti o n i n g  s ys te m s  u s e d  ar e  confgured  wi th  a
p r i m a r y p r o p o r ti o n i n g  s ys te m  an d  a  r e s e r ve  m e d i c al  ai r

c o m p r e s s o r  p e r  5 . 1 . 3 . 5 . 3
( 4 ) Al ar m  at a p r e d e te r m i n e d  s e t p o i n t,  b e fo r e  th e  r e s e r ve

s u p p l y b e g i n s  to  s u p p l y th e  s ys te m ,  i n d i c ati n g  r e s e r ve
s u p p l y i n  u s e

( 5 ) Al ar m  at a  p r e d e te r m i n e d  s e t p o i n t,  b e fo r e  th e  r e s e r ve
s u p p l y c o n te n ts  fal l  to  o n e  a ve r a ge  d a y’ s  s u p p l y,  i n d i c a t‐
i n g  r e s e r ve  l o w

Wate r- i n -r e c e i ve r  al ar m s  ar e  n o t r e q u i r e d  fo r  a p r o p o r ti o n ‐
i n g  s ys te m .

T h e  e n g i n e e r i n g c o n tr o l s  s h o u l d  i n c l u d e ,  as  a m i n i m u m ,  th e
fo l l o wi n g :

( 1 ) E n g i n e e r i n g  c o n tr o l s  s h o u l d  b e  i n  p l ac e  wh e n  th e  s o u r c e s
o f o x yge n  U S P  o r  n i tr o g e n  N F,  o r  b o th ,  ar e  th e  s a m e
s o u r c e s  as  th o s e  s u p p l yi n g th e  o x yge n  U S P  o r  n i tr o ge n
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N F  p i p e l i n e s ,  o r  b o th ,  fo r  o th e r  u s e s  wi th i n  th e  h e a l th
c a r e  fac i l i ty,  an d  th e  fo l l o wi n g s h o u l d  ap p l y:

( a) I n  c as e s  wh e r e  a  n e w s u p p l y s ys te m  i s  i n s tal l e d ,  o r  i n
c a s e s  wh e r e  o n e  o r  m o r e  b u l k s u p p l i e s  a r e  u s e d  to
s u p p l y th e  m i x e r,  b u l k s ys te m s  a n d  va p o r i z e r s

s h o u l d  b e  s i z e d  fo r  to tal  p e ak d e m an d  fow,  i n c l u d ‐
i n g p e a k d e m a n d  fow to  th e  m i x e r  a n d  a n y o th e r

ar e as  o f u ti l i z ati o n .
( b ) O p e r ati n g  l i m i ts  s h o u l d  b e  e s tab l i s h e d ,  at a m i n i ‐

m u m ,  fo r  th e  o x yg e n  a n d  n i tr o g e n  s o u r c e  p r e s ‐
s u r e s ,  b o th  h i g h  an d  l o w,  an d  fo r  th e  m e d i c a l  ai r

o x yg e n  c o n c e n tr a ti o n ,  b o th  h i g h  an d  l o w,  b as e d
u p o n  U S P  specifcations.  A p r o c e s s  u p s e t c a n  b e
defned  as  a n  e x c u r s i o n  i n  th e  p r o c e s s  wi n d o ws
e s tab l i s h e d  fo r  o x yg e n  a n d  n i tr o g e n  s o u r c e  p r e s ‐

s u r e s  o r  m e d i c al  a i r  o x yg e n  c o n c e n tr ati o n ,  o r  b o th .
A m e a n s  to  d e te c t e x c u r s i o n  fr o m  th e s e  p r o c e s s

l i m i ts  an d  p o we r  fa i l u r e  s h o u l d  b e  p r o vi d e d .
( c ) At l e as t o n e  d e d i c ate d  va l ve  o r  o th e r  c o n tr o l  s h o u l d

b e  i n s tal l e d  i n  th e  p r o p o r ti o n i n g  s ys te m  an d / o r  th e
l i n e ( s )  b e twe e n  th e  o x yg e n  an d / o r  n i tr o ge n  s u p p l y

s ys te m ( s )  a n d  p r o p o r ti o n i n g s ys te m .  T h e  p u r p o s e
o f th e  d e d i c a te d  c o n tr o l ( s )  i s  to  p r e ve n t th e  c r o s s

c o n tam i n a ti o n  o f th e  o x yg e n  a n d  n i tr o ge n  l i n e s  d u e
to  p r o d u c t backfow as  fo l l o ws :

i . T h e  c o n tr o l ( s )  s h o u l d  b e  s e p a r ate  fr o m  th e
val ve ( s )  o r  o th e r  d e vi c e ( s )  u s e d  to  c o n tr o l

o x yge n  fow a n d  n i tr o g e n  fow i n  n o r m al
o p e r ati o n .

i i . T h e  c o n tr o l ( s )  s h o u l d  n o t c yc l e  i n  n o r m al
o p e r ati o n .

i i i . I f i n s tal l e d  i n  th e  l i n e ( s )  b e twe e n  th e  o x yge n
o r  n i tr o ge n  s u p p l y s ys te m ( s ) ,  o r  b o th ,  an d
p r o p o r ti o n i n g  s ys te m ,  u p o n  ac ti va ti o n  o f th e

c o n tr o l ( s ) ,  an  al a r m  s h o u l d  b e  s e n t to  th e
fa c i l i ty.  T h e  c o n tr o l ( s )  c an n o t e x i s t e x c l u s i ve l y
vi a th e  u s e  o f c h e c k val ve s .

( d ) I n  th e  e ve n t o f a p r o c e s s  u p s e t,  th e  d e d i c a te d
c o n tr o l ( s )  s h o u l d  e i th e r  p o s i ti ve l y i s o l ate  th e  s u p p l y

o f o x yg e n  o r  n i tr o ge n ,  o r  b o th ,  fr o m  th e  m i x e r,  o r
th e  d e d i c ate d  c o n tr o l ( s )  s h o u l d  r e d u c e  th e  m i x e r

p r e s s u r e  to  l e s s  th an  h a l f o f th e  m i n i m u m  fnal  l i n e
p r e s s u r e  val u e s ,  e ac h ,  fo r  th e  o x yg e n  an d  n i tr o g e n
l i n e s .  I n  th e  e ve n t o f a p r o c e s s  u p s e t,  th e  c o n tr o l ( s )

s h o u l d  o p e r a te .  M an u a l  r e s e t s h o u l d  b e  r e q u i r e d  to
r e s tar t th e  p r o p o r ti o n i n g s ys te m .

C h a n g e o v e r  a l a rm  s w i t c h /s e n s o r A u t o m a t i n g
c o n t r o l ( s )

I n t e rm e d i a t e
re l i e f  v a l v e

P ri m a r y /s e c o n d a ry  h e a d e r s

V V

V

F i n a l  l i n e  c o n t ro l s

V

V

V

H e a d e r H e a d e r

V

V

V

V

V

FI G U RE  A. 5 . 1 . 3 . 5 . 1 0   M an i fo l d  fo r G as  C yl i n d e rs .
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R e s e rv e - i n - u s e
a l a rm  s w i t c h /s e n s o r

C h a n g e o v e r a l a rm
s w i t c h /s e n s o r  

P ri m a r y /s e c o n d a ry  h e a d e r s

R e s e r v e  h e a d e r

I n t e rm e d i a t e
r e l i e f  v a l v e

V

A l t e rn a t i n g  
c o n t r o l ( s )

H e a d e r

H e a d e r H e a d e r

F i n a l  l i n e  c o n t ro l s

V

V

V

FI G U RE  A. 5 . 1 . 3 . 5 . 1 1   Typ i c al  S o urc e  o f S u p p l y fo r C r yo ge n i c  G as  i n  C o n tai n e rs .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A. 5 . 1 . 3 . 6 . 3 . 1 4 ( C ) ( 9 )    T h e  p r o p o r ti o n i n g  s ys te m  s h o u l d  b e
m o n i to r e d  fo r  c o n d i ti o n s  th at c an  a ffe c t ai r  q u al i ty d u r i n g  u s e
o r  i n  th e  e ve n t o f fai l u r e ,  b as e d  o n  th e  typ e  o f p r o p o r ti o n i n g
s ys te m  d e s i gn  u s e d  i n  th e  s ys te m ,  i n c l u d i n g th e  fo l l o wi n g  s i tu a‐
ti o n s :

( 1 ) Wh e r e  p r o p o r ti o n i n g  s ys te m s  th at ar e  confgured  wi th  a
p r i m ar y p r o p o r ti o n i n g  s ys te m  a n d  a  r e s e r ve  m e d i c al  ai r
m a n i fo l d  p e r  5 . 1 . 3 . 5 . 1 0  ar e  u s e d

( 2 ) Wh e r e  p r o p o r ti o n i n g  s ys te m s  th at ar e  confgured  wi th  a
p r i m a r y p r o p o r ti o n i n g  s ys te m  a n d  a r e s e r ve  p r o p o r ti o n ‐
i n g  s ys te m  ar e  u s e d

( 3 ) Wh e r e  p r o p o r ti o n i n g  s ys te m s  th at ar e  confgured  wi th  a
p r i m a r y p r o p o r ti o n i n g  s ys te m  an d  a  r e s e r ve  m e d i c al  ai r

c o m p r e s s o r  p e r  5 . 1 . 3 . 5 . 1 0  a r e  u s e d
( 4 ) Wh e n  p r o p o r ti o n i n g  s ys te m s  a r e  confgured  to  al ar m  at a

p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  r e s e r ve  s u p p l y b e gi n s
to  s u p p l y th e  s ys te m ,  i n d i c a ti n g r e s e r ve  s u p p l y i n  u s e

( 5 ) Wh e n  p r o p o r ti o n i n g  s ys te m s  ar e  confgured  to  al ar m  at a
p r e d e te r m i n e d  s e t p o i n t b e fo r e  th e  r e s e r ve  s u p p l y

c o n te n ts  fa l l  to  o n e  a ve r a ge  d ay’ s  s u p p l y,  i n d i c a ti n g
r e s e r ve  l o w

Wate r-i n -r e c e i ve r  al ar m s  a r e  n o t r e q u i r e d  fo r  p r o p o r ti o n i n g
s ys te m s .

A. 5 . 1 . 3 . 7    S e e  F i gu r e  A. 5 . 1 . 3 . 7 .

L i n e  p r e s s u r e  

a l a r m  s w i t c h /s e n s o r

R e l i e f  v a l v e  a n d  v e n t

C h e c k  v a l v e s

M a i n  l i n e  v a l v e

I n l e t  i s o l a t i o n  v a l v e

C o n n e c t i o n  p o i n t

L i n e  

p r e s s u r e

i n d i c a t o r

D . C . D . C .

V

FI G U RE  A. 5 . 1 . 3 . 5 . 1 2   E m e rge n c y O x yge n  S up p l y
C o n n e c ti o n .

A. 5 . 1 . 3 . 8    A fu n c ti o n i n g  WAGD  s ys te m  al l o ws  th e  fac i l i ty to
c o m p l y wi th  o c c u p ati o n al  s a fe ty r e q u i r e m e n ts  b y p r e ve n ti n g

th e  a c c u m u l a ti o n  o f was te  an e s th e ti c  g as e s  i n  th e  wo r k e n vi r o n ‐
m e n t.

WAG D  u s i n g  a n  H VAC  ( h e ati n g ,  ve n ti l ati o n ,  an d  ai r-
c o n d i ti o n i n g )  s ys te m  ar e  n o t wi th i n  th e  s c o p e  o f C h a p te r   5 .

F l am m ab l e  a n d  nonfammable  ga s e s  ar e  kn o wn  to  b e  i n c o m ‐
p ati b l e  wi th  s o m e  s e al s  a n d  p i p i n g u s e d  i n  m e d i c al –s u r gi c al

va c u u m  s ys te m s .  I f WAG D  i s  to  b e  i n c l u d e d  a s  p ar t o f th e  m e d i ‐
c a l –s u r g i c al  va c u u m  s ys te m ,  i t s h o u l d  b e  r e c o gn i z e d  th at th i s
a c ti vi ty m i g h t c a u s e  d e te r i o r a ti o n  o f th e  va c u u m  s ys te m .  T h e

s tati o n  i n l e t p e r fo r m a n c e  te s ts  o u tl i n e d  i n  5 . 1 . 1 2 . 4 . 1 0  a r e
e x tr e m e l y i m p o r ta n t i n  m ai n ta i n i n g th e  i n te g r i ty o f th e  m e d i ‐
c a l –s u r g i c al  vac u u m  s ys te m ,  an d  th e y s h o u l d  b e  m a d e  a t m o r e

fr e q u e n t i n te r val s  i f WAGD  i s  i n c l u d e d  i n  th e  vac u u m  s ys te m .

A. 5 . 1 . 3 . 8 . 1    I n te r fac e s  ar e  p r o vi d e d  wi th  o ve r p r e s s u r e ,  u n d e r ‐
p r e s s u r e ,  overfow,  a n d  underfow c o m p e n s a ti o n  to  e n s u r e  th e

b r e a th i n g c i r c u i t i s  i s o l ate d  fr o m  th e  WAGD  s ys te m .

A. 5 . 1 . 3 . 9    S e e  F i gu r e  A. 5 . 1 . 3 . 9 ( a ) ,  F i g u r e  A. 5 . 1 . 3 . 9 ( b ) ,  an d
F i g u r e  A. 5 . 1 . 3 . 9 ( c ) .

A. 5 . 1 . 3 . 9 . 1    S e e  F i gu r e  A. 5 . 1 . 3 . 9 . 1 .

A. 5 . 1 . 3 . 9 . 2 ( 2 )    O x yg e n  c o n c e n tr a to r s  h ave  i n h e r e n t r i s ks
b e c au s e  th e y m i gh t n o t b e  a b l e  to  i n s tan tan e o u s l y b e g i n
p r o d u c i n g o x yg e n  o f th e  n e c e s s a r y c o n c e n tr a ti o n  an d  q u an ti ty

fr o m  a  “ c o l d  s tar t. ”  F o r  th e s e  r e a s o n s ,  c yl i n d e r  h e ad e r ( s )  a r e
o fte n  p r e fe r a b l e  as  o n e  o r  m o r e  o f th e  th r e e  s o u r c e s .  T h e  c yl i n ‐
d e r s  wi l l  s u p p l y th e  s ys te m  wh i l e  th e  c o n c e n tr ato r  p r e s s u r i z e s

an d  p u r g e s  i ts e l f to  th e  d e s i r e d  c o n c e n tr a ti o n  o f o x yg e n .  C yl i n ‐
d e r s  a r e  a l s o  i n d e p e n d e n t o f e l e c tr i c i ty an d  c an  p r o vi d e  a
s u p p l y o f o x yg e n  i n  th e  e ve n t o f p o we r  i n te r r u p ti o n .

A. 5 . 1 . 3 . 9 . 2 ( 5 )    T h e  m e th o d  u s e d  e l s e wh e r e  i n  th i s  d o c u m e n t
to  p r o vi d e  th e s e  c h ar ac te r i s ti c s  wi l l  b e  fo u n d  i n  th e  fnal  l i n e

r e gu l ato r  r e q u i r e m e n ts  u n d e r  5 . 1 . 3 . 5 . 5 .  T h i s  m e th o d  wo u l d  b e
s u i tab l e  fo r  o x yge n  s u p p l y s ys te m s  u s i n g c o n c e n tr a to r ( s )  a s
we l l .  H o we ve r,  th e  p r e s s u r e  d i ffe r e n ti a l  b e twe e n  th e  o u tp u t o f

th e  c o n c e n tr ato r  an d  th e  s ys te m  l i n e  p r e s s u r e  i s  o fte n  ve r y
s m al l ,  m a ki n g th e  u s e  o f r e gu l a to r s  p r o b l e m a ti c .  I n  th i s  c a s e ,
a l te r n ate  c o n tr o l  ar r an g e m e n ts  ( e . g . ,  p r e s s u r e  c o n tr o l  th r o u gh

va r i ab l e  s p e e d  d r i ve s )  m i g h t b e  m o r e  e ffe c ti ve .

Δ A. 5 . 1 . 3 . 1 0    F i gu r e  A. 5 . 1 . 3 . 1 0 ( a )  i l l u s tr a te s  d i s tan c e s  b e twe e n
b u l k o x yge n  s ys te m s  a n d  e x p o s u r e s  fo r  c r yo g e n i c  fuid  c e n tr al

R e m o va b l e  c a p  o r  p l u g

Au x i l i a r y  c o n n e c t i o n

Va l ve

To  p i p e l i n e

S o u rc e  va l ve

Fro m
s o u rc e

N FI G U RE  A. 5 . 1 . 3 . 5 . 1 4   Typ i c al  Confguration  o f an  Au x i l i ar y C o n n e c ti o n .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

s u p p l y o x yg e n  s ys te m s .  F i gu r e  A. 5 . 1 . 3 . 1 0 ( b )  i l l u s tr a te s  typ i c al
s o u r c e s  o f s u p p l y fo r  c r yo ge n i c  g as  i n  b u l k.

A. 5 . 1 . 3 . 1 0 . 1 . 1    T h e  c r yo ge n i c  fuid  c e n tr al  s u p p l y s ys te m
s h o u l d  b e  i n s tal l e d  o n  a s i te  th at h as  b e e n  p r e p ar e d  to  m e e t
th e  r e q u i r e m e n ts  o f N F PA 5 5 .  A s to r ag e  u n i t( s ) ,  r e s e r ve ,  p r e s ‐
s u r e  r e g u l a ti o n ,  an d  s i g n al  ac tu a ti n g s wi tc h ( e s )  ar e  c o m p o ‐
n e n ts  o f th e  s u p p l y s ys te m .  S h u to ff va l ve s ,  p i p i n g  fr o m  th e  s i te ,
an d  e l e c tr i c  wi r i n g  fr o m  a  s i g n al  s wi tc h ( e s )  to  th e  m as te r  s i g n al
p an e l s  a r e  c o m p o n e n ts  o f th e  p i p i n g s ys te m .  [ 5 5 : A. 1 7 . 1 . 1 ]

T h e  c r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m  i s  n o r m al l y
i n s ta l l e d  o n  th e  s i te  b y th e  o wn e r  o f th e  e q u i p m e n t.  T h e  o wn e r

o r  th e  o r ga n i z ati o n  r e s p o n s i b l e  fo r  th e  o p e r a ti o n  a n d  m ai n te ‐
n a n c e  o f th e  b u l k s u p p l y s ys te m  i s  r e s p o n s i b l e  fo r  e n s u r i n g th a t
a l l  c o m p o n e n ts  o f th e  s u p p l y s ys te m  — m a i n  s u p p l y,  r e s e r ve

s u p p l y,  s u p p l y s ys te m  s i g n al -ac tu a ti n g s wi tc h ( e s ) ,  an d  d e l i ve r y
p r e s s u r e  r e g u l a ti o n  e q u i p m e n t — fu n c ti o n  p r o p e r l y b e fo r e  th e
s ys te m  i s  p u t i n  s e r vi c e .  [ 5 5 : A. 1 7 . 1 . 1 ]

A. 5 . 1 . 3 . 1 0 . 8 . 3    F o r  e x am p l e ,  2 4 0 0  p s i  ( 1 6 , 5 5 0  kP a)  r ate d  c yl i n ‐
d e r s  ar e  n o t c o n n e c te d  to  th e  s am e  m an i fo l d  as  2 0 1 5  p s i

( 1 3 , 8 9 0  kP a)  r ate d  c yl i n d e r s  u n l e s s  al l  c yl i n d e r s ,  i n c l u d i n g  th e
2 4 0 0  p s i  ( 1 6 , 5 5 0  kP a)  c yl i n d e r s ,  ar e  flled  n o  gr e a te r  th an
2 0 1 5   p s i  ( 1 3 , 8 9 0   kP a) .  [ 5 5 : A. 1 7 . 8 . 3 ]

C o m p re s s o r t h a t  a d d s  
n o  o i l  t o  t h e  a i r

B a l l  va l ve
Au t o m a t i c
t ra p  a n d  
d ra i n

C h e c k va l ve

P r e s s u r e
i n d i c a t o r

P re s s u re
r e l i e f
va l ve

D e w  p o i n t

P re s s u re  s w i t c h

V i b ra t i o n  i s o l a t o r

D e m a n d  c h e c k

P r e s s u r e  
re g u l a t o r

F i l t e r w i t h  
c h a n g e  i n d i c a t o r

D e m a n d
c h e c k

S o u r c e
va l ve

R e l i e f
va l ve

P re s s u r e
i n d i c a t o r

C h a rc o a l
a d s o r b e r

F i l t e r

R e g u l a t o r

I n l e t
i s o l a t i o n  va l ve s

O u t l e t
i s o l a t i o n

va l ve  o r  c h e c k

C h a n g e
i n d i c a t o r s

S i g h t
g l a s s

Au t o m a t i c
t ra p  a n d  
d ra i n

P r e s s u re
r e l i e f

G a u g e

M a n u a l
d ra i n

A S M E

o r

Tu r n e d  d o w n
a n d  s c re e n e d

D u c t

N o t e :  A n  i n t a ke  f i l t e r
i s  re q u i r e d  ( n o t  s h o w n ) .

I n t a ke ( s )

C o m p r e s s o rs

M o n i t o r i n g

S o u rc e
va l ve

R e c e i ve r

A i r
t re a t m e n t

&  c o n t r o lA f t e r c o o l e r /
a i r d r ye r

C o m p r e s s o r s

I s o l a t i o n
va l ve

C h e c k
va l ve

R e l i e f
va l ve

I n l e t
i s o l a t i o n

m e a n s
( va l ve  s h o w n )

Au t o m a t i c
t ra p  a n d  d ra i n

O u t l e t
i s o l a t i o n

va l ve ( s )

I n l e t
i s o l a t i o n

va l ve ( s )
A f t e rc o o l e r ( s )

O u t l e t
i s o l a t i o n

va l ve ( s )

I n l e t
i s o l a t i o n

va l ve ( s )

D r ye r ( s )

D. P.

C O  
p p m

C a r b o n  
m o n o x i d e

a n d
d e w  p o i n t

m o n i t o r s

D e m a n d
c h e c k( s )

¹ ⁄₄  N P T
s a m p l e  p o r t

N o t e  1 :  S e e  a l s o  F i g u re  A . 5 . 1 . 3 . 6 . 3 . 9 ( F )  fo r  

a r ra n g e m e n t  o f  c o n t ro l  c o m p o n e n t s .

N o t e  2 :  U n i o n s  o r  o t h e r  d i s c o n n e c t  m e a n s  c a n  b e

r e q u i re d  fo r  m a i n t e n a n c e  a n d /o r r e p l a c e m e n t  o f

e a c h  c o m p o n e n t .

S y s t e m
p re s s u r e

s w i t c h /s e n s o r

D. P.

FI G U RE  A. 5 . 1 . 3 . 6   E l e m e n ts  o f a Typ i c al  D u p l e x  M e d i c al  Ai r C o m p re s s o r S o u rc e  S ys te m
( C ate go r y 1  G as  S ys te m s ) .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

B y p a s s  o p e ra t i o n  u s i n g
3  t w o - p o r t  va l ve s

B y p a s s  o p e ra t i o n  u s i n g
1  t wo - p o r t  va l ve

1  t h r e e - p o r t  va l ve

FI G U RE  A. 5 . 1 . 3 . 6 . 3 . 9 ( D )   Re c e i ve r Val vi n g Ar ran ge m e n t.

A. 5 . 1 . 3 . 1 0 . 1 1 . 4 ( A)    A typ i c a l  al te r n a te  m ate r i a l  i s  s ta i n l e s s  s te e l .
[ 5 5 : A. 1 7 . 1 1 . 4 . 1 ]

A. 5 . 1 . 3 . 1 0 . 1 2    T h e  l o c a l  s i gn a l  a r o s e  fr o m  th e  s i m p l e  n e e d  o f a
m a i n te n an c e  p e r s o n  to  kn o w wh a t i s  g o i n g  o n  wi th  a n y gi ve n

p i e c e  o f s o u r c e  e q u i p m e n t.  N o te  th a t i t i s  n o t a n  a l ar m  i n  th e
s e n s e  o f a  l o c al  o r  m as te r  a l a r m .  I t i s  s i m p l y an  i n d i c ato r,  wh i c h
m i gh t b e  a g au ge ,  a fag,  a  l i gh t,  o r  s o m e  o th e r  p o s s i b l e  m a n i ‐

fe s ta ti o n  th a t al l o ws  a m ai n te n a n c e  p e r s o n  to  s tan d  at th e
e q u i p m e n t a n d  kn o w wh at c o n d i ti o n s  a r e  p r e s e n t ( e . g. ,  wh i c h
h e ad e r  o f c yl i n d e r s  i s  i n  s e r vi c e ) .  T h e  e l e m e n ts  to  b e  d i s p l a ye d

a r e  typ i c al l y th o s e  th a t wi l l  a l s o  b e  m o n i to r e d  at th e  m as te r
al a r m ,  b u t th e  l o c al  s i g n al  i s  vi s i b l e  at th e  e q u i p m e n t r ath e r
th a n  r e m o te l y.  [ 5 5 : A. 1 7 . 1 2 ]

A. 5 . 1 . 4    S e e  F i gu r e  A. 5 . 1 . 4 .

Ar e a  a l a r m s  ar e  r e q u i r e d  i n  c r i ti c al  c a r e  l o c ati o n s  ( e . g . ,
i n te n s i ve  c a r e  u n i ts ,  c o r o n a r y c ar e  u n i ts ,  an g i o gr a p h y l a b o r a to ‐

r i e s ,  c ar d i ac  c a th e te r i z ati o n  l ab o r ato r i e s ,  p o s t-a n e s th e s i a  r e c o v‐
e r y r o o m s ,  a n d  e m e r g e n c y r o o m s )  an d  an e s th e ti z i n g l o c a ti o n s
( e . g . ,  o p e r a ti n g r o o m s  a n d  d e l i ve r y r o o m s ) .  Re fe r  to  defni‐
tions  fo r  th e s e  a r e as .

A. 5 . 1 . 4 . 3    T h e  p r e s e n c e  o f a m ai n  l i n e  s h u to ff val ve  i s  o p ti o n al
wh e r e  th e  s o u r c e  va l ve  c an  e q u a l l y o r  m o r e  e ffe c ti ve l y p e r fo r m

th e  s a m e  fu n c ti o n .  An  e x a m p l e  i s  a  c as e  wh e r e  th e  s o u r c e  i s
wi th i n  th e  b u i l d i n g o r  j u s t o n  th e  o u ts i d e  o f th e  b u i l d i n g an d ,

Either

Either

Either

Either

Either

Either

Either

Either

Dryers Filters Regulators

Dryers Filters Regulators

FI G U RE  A. 5 . 1 . 3 . 6 . 3 . 9 ( F)   Al te r n ate  Val vi n g S e q u e n c e s  fo r L i n e  C o n tro l s  i n  M e d i c al  Ai r.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

th e r e fo r e ,  th e r e  wo u l d  b e  n o  g r e at d i s ta n c e  s e p a r ati n g  th e  two
va l ve s .  A s o u r c e  th at wa s  p h ys i c a l l y s e p ar ate  fr o m  th e  b u i l d i n g
wo u l d  r e q u i r e  b o th  va l ve s  to  e n s u r e  th e  i n te r ve n i n g p i p i n g

c o u l d  b e  c o n tr o l l e d .

A. 5 . 1 . 4 . 6 . 1 ( 2 )    A “ s tan d i n g p o s i ti o n ”  i s  m e an t to  r e fe r  to  a n
a ve r a ge - h e i g h t i n d i vi d u al  s ta n d i n g  wi th  th e i r  fe e t o n  th e  foor

i n  fr o n t o f th e  z o n e  val ve .

A. 5 . 1 . 4 . 6 . 1 ( 3 )    Wh e e l e d  e q u i p m e n t,  s u c h  as  wh at i s  p e r m i tte d
to  b e  l o c ate d  i n  a c o r r i d o r  i n  a c c o r d a n c e  wi th  1 8 . 2 . 3 . 4  an d
1 9 . 2 . 3 . 4  o f N F PA 101,  d o e s  n o t r e n d e r  z o n e  val ve s  i n a c c e s s i b l e

i f l o c ate d  i n  fr o n t o f th e  z o n e  va l ve .  T h o s e  s e c ti o n s  p e r m i t
wh e e l e d  e q u i p m e n t a n d  e m e r g e n c y e q u i p m e n t i n  u s e ,  m e d i c al
e m e r g e n c y e q u i p m e n t n o t i n  u s e ,  a n d  p a ti e n t l i ft a n d  tr an s p o r t

e q u i p m e n t.  T h e  z o n e  val ve  n e e d s  to  r e m ai n  vi s i b l e .

N A. 5 . 1 . 4 . 6 . 2    C a te g o r y 1  s p ac e s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,
I C U s ,  N I C U s ,  E Rs ,  an d  PAC U s .  Z o n e  val ve s  i n s ta l l e d  i n  th e s e

C ate g o r y 1  s p ac e s  m i g h t c o n tr o l  m u l ti p l e  r o o m s  wi th i n  th e

ar e a o r  z o n e .  F o r  e x a m p l e ,  a n  I C U  z o n e  val ve  fo r  o x yg e n  m i g h t
c o n tr o l  I C U  Ro o m s  1 –1 0 .

C ate go r y 1  s p ac e s  th at al s o  ad m i n i s te r  ge n e r a l  a n e s th e s i a ,
d e e p  s e d a ti o n ,  o r  m o d e r a te  s e d a ti o n  to  p a ti e n ts  i n c l u d e ,  b u t
ar e  n o t l i m i te d  to ,  O Rs ,  D Rs ,  a n d  tr au m a  r o o m s .  Z o n e  va l ve s

a r e  r e q u i r e d  to  b e  i n s tal l e d  o u ts i d e  o f e ac h  r o o m  i n  th e s e  C a te ‐
go r y 1  s p ac e s .  F o r  e x a m p l e ,  an  O R z o n e  va l ve  fo r  o x yg e n  m i g h t
c o n tr o l  O R 1  o n l y,  a n d  n o t m u l ti p l e  O R r o o m s .

A. 5 . 1 . 5    S tati o n  o u tl e ts  an d  i n l e ts  s h o u l d  b e  l o c ate d  at a n
ap p r o p r i a te  h e i gh t ab o ve  th e  foor  to  p r e ve n t p h ys i c a l  d a m ag e

to  e q u i p m e n t atta c h e d  to  th e  o u tl e t.  T h e  m i n i m u m  n u m b e r  o f
s tati o n  o u tl e ts  a n d  i n l e ts  fo r  e ac h  s ys te m  th at i s  i n s tal l e d  s h o u l d
b e  p r o vi d e d  p e r  th e  ap p l i c a b l e  vo l u m e  o f F GI  g u i d e l i n e s  o r

o th e r  fe d e r al ,  s ta te ,  o r  l o c al  c o d e s .

A. 5 . 1 . 6    M a n u fac tu r e d  as s e m b l y e x am p l e s  i n c l u d e  h e ad wal l s ,
c o l u m n s ,  c e i l i n g c o l u m n s ,  c e i l i n g- h u n g  p e n d an ts ,  m o vab l e

tr a c k s ys te m s ,  an d  s o  fo r th .  S e e  F i g u r e  A. 5 . 1 . 6 .

B a l l  va l ve

Va c u u m
i n d i c a t o r

D e m a n d  c h e c k

N o t e :  U n i o n s  o r o t h e r d i s c o n n e c t  m e a n s  c a n  b e

re q u i r e d  fo r m a i n t e n a n c e  a n d /o r  re p l a c e m e n t  o f  

e a c h  c o m p o n e n t .

S o u r c e
va l ve

Va c u u m

i n d i c a t o r
S y s t e m

va c u u m

s w i t c h /s e n s o r

S i g h t

g l a s s

I n d i c a t o r
E i t h e r

b y p a s s

a rra n g e m e n t

Va c u u m

r e c e i ve r s

Va c u u m  l i n e

V i b ra t i o n  i s o l a t i o n

M a n u a l

va l ve

Tu r n e d  d o w n

a n d  s c r e e n e d

N o t e :  A  d r i p  l e g  a n d  m u f f l e r  

c a n  b e  re q u i re d  ( n o t  s h o w n ) .

D i s c h a rg e ( s )

P u m p ( s )

S o u r c e
va l ve

R e c e i ve r

P u m p s

I s o l a t i o n

va l veO u t l e t

i s o l a t i o n

m e a n s

( va l ve  s h o w n )

C h e c k va l ve
( p o i n t  i n  d i r e c t i o n  o f  f l o w )

C h e c k

va l ve

Va c u u m

e x h a u s t s

A S M E

Va c u u m

p u m p s

F i l t e r

FI G U RE  A. 5 . 1 . 3 . 7   E l e m e n ts  o f Typ i c al  D u p l e x  Vac uu m  S o u rc e  S ys te m  ( C ate go r y 1  Vac uu m  S ys te m s ) .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A. 5 . 1 . 7    I t i s  th e  i n te n t th a t s u r fac e -m o u n te d  m e d i c a l  g as  r a i l
s ys te m s  wo u l d  b e  p e r m i tte d  i n  i n d i vi d u a l  p ati e n t r o o m s  b u t
wo u l d  n o t b e  p e r m i tte d  to  go  d i r e c tl y th r o u g h  r o o m  wal l s  to
ad j ac e n t p ati e n t r o o m s .  H o we ve r,  i t i s  th e  i n te n t to  p e r m i t
s u r fac e -m o u n te d  m e d i c a l  g as  r ai l s  to  b e  u s e d  i n  a  g i ve n  C a te ‐
go r y 1  s p a c e  wh e r e  th e r e  c a n  b e  a p a r ti ti o n  s e p a r ati n g  c e r tai n
p ati e n t c a r e  fu n c ti o n s ,  e s s e n ti al l y l e avi n g  th e  s ys te m  wi th i n  th e
gi ve n  C ate g o r y 1  s p ac e .  As  a n  e x am p l e ,  two  a d j ac e n t p ati e n t
r o o m s  o u ts i d e  o f a  C ate go r y 1  s p ac e  c ar e  u n i t wo u l d  n o t b e
p e r m i tte d  to  h a ve  a s u r fa c e -m o u n te d  m e d i c al  g as  r ai l  i n te r c o n ‐
n e c t b e twe e n  th e  two  r o o m s  th r o u g h  th e  wal l .  H o we ve r,  i n  a
n u r s e r y wh e r e  th e r e  m i g h t b e  o n e  o r  two  s e g r e ga te d  a r e as  fo r

i s o l ati o n ,  a  m e d i c a l  g as  r ai l  s ys te m  s u p p l yi n g  m o r e  th an  o n e
i s o l ati o n  r o o m ,  b u t wi th i n  th e  n u r s e r y ar e a ,  wo u l d  b e  p e r m i t‐
te d  to  b e  i n te r c o n n e c te d  wi th  th e  n u r s e r y s ys te m .

A. 5 . 1 . 8 . 1 . 3    T h i s  g au g e  wo u l d  th e r e fo r e  b e  s u i ta b l e  fo r  an y
o p e r ati n g  p r e s s u r e  o f 6 9 0  kP a  to  1 3 8 0  kP a ( 1 0 0  p s i g  to

2 0 0   p s i g) .

A. 5 . 1 . 9 . 4    S e e  Tab l e  A. 5 . 1 . 9 . 4 .

A. 5 . 1 . 9 . 4 ( 2 )    E x a m p l e s  o f C ate go r y 1  s p ac e  i n c l u d e  p o s t-
a n e s th e s i a  r e c o ve r y,  i n te n s i ve  c a r e  u n i ts ,  an d  e m e r g e n c y

d e p a r tm e n ts .

N o t e :  D ra w i n g  i s  i l l u s t ra t i ve ,  a l t e r n a t i ve  a rra n g e m e n t s  m i g h t  b e  a c c e p t a b l e .

G a u g e  a n d  p r e s s u r e  s e n s o r  
f o r  i n t e rn a l  p re s s u r e  
l o w  a l a r m

V

S u p p l y
S o u rc e  A

S u p p l y
S o u r c e  B

S u p p l y
S o u rc e  C

∆P

∆P

V

V

C o m m o n  l i n e  p r e s s u re
re l i e f  v a l v e

P r e s s

O₂ > 9 1 %

•

•

V

S u p p l y  s o u r c e  
o x y g e n  m o n i t o r

L i n e  p re s s u re  
a l a r m  s e n s o r

S o u rc e  v a l v e

S a m p l e  
p o rt

A u x i l i a r y  c o n n e c t i o n

P re s s

F i n a l  l i n e  p re s s u r e  a n d  c a s c a d e  c o n t ro l

FI G U RE  A. 5 . 1 . 3 . 9 ( a)   E l e m e n ts  o f an  O x yge n  C o n c e n trato r C e n tral  S u p p l y S o u rc e .

V

( S u p p l y  S o u r c e  B )

V
V

P r e s s

O₂ > 9 1 %

•

•

V

P r e s s

•

( S u p p l y  S o u r c e  A ) O₂ > 9 1 %

•
•

O x y g e n  C o n c e n t ra t o r  U n i t

P r e s s P r e s s

V

•

O x y g e n  C y l i n d e r  H e a d e r
N o t e :  I n  t h i s  e x a m p l e ,  S o u rc e  A  w i l l  a c t  a s  t h e

p ri m a r y  s o u r c e ,  a n d  B  w i l l  a c t  a s  t h e  r e s e rv e .

Δ FI G U RE  A. 5 . 1 . 3 . 9 ( b )   E l e m e n ts  o f an  O x yge n  C o n c e n trato r  C e n tral  S up p l y S o u rc e  wi th  Two  S o u rc e s .



AN N E X  A 9 9 - 1 8 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

A. 5 . 1 . 9 . 4 . 1    Ar e a a l ar m  p an e l s  s h o u l d  b e  p l a c e d  i n  a l o c a ti o n
th at wi l l  m o s t c l o s e l y fulfll  th e  fo l l o wi n g c r i te r i a ( r e c o gn i z i n g

th a t n o  e x i s ti n g  l o c ati o n  m i g h t fulfll  al l  c r i te r i a ) :

( 1 ) N e a r  o r  wi th i n  th e  l o c a ti o n  wh e r e  th e  s taff wi l l  m o s t o fte n
b e  p r e s e n t ( e . g. ,  a s ta ff b a s e ,  a  n u r s e s ’  s tati o n )

( 2 ) Wh e r e  th e  a u d i b l e  a l e r t wi l l  b e s t c ar r y th r o u gh o u t th e
u n i t b e i n g s u r ve i l l e d

( 3 ) Wh e r e  th e  p a n e l  i s  vi s i b l e  fr o m  th e  l ar g e s t n u m b e r  o f
r o o m s ,  b e d s ,  o r  s tati o n s  wi th i n  th e  z o n e

( 4 ) Wh e r e  vi s u a l i z ati o n  o f th e  p an e l  wi l l  n o t b e  b l o c ke d  ( e . g . ,
b y c ab i n e t d o o r s ,  c ar ts ,  r o o m  d o o r s ,  c u r tai n s ,  s u p p l i e s )

( 5 ) At a  h e i g h t ab o ve  th e  foor  a t wh i c h  th e  p a n e l  c a n  b e
c o m fo r tab l y vi e we d  an d  at wh i c h  th e  m u te  b u tto n  c an  b e
c o n ve n i e n tl y a c c e s s e d

A. 5 . 1 . 9 . 4 . 4    S e e  F i gu r e  A. 5 . 1 . 4 .

A. 5 . 1 . 9 . 4 . 4 ( 1 )    T h i s  s i g n al  i s  i n te n d e d  to  p r o vi d e  i m m e d i ate
war n i n g  fo r  l o s s  o f,  o r  i n c r e a s e  i n ,  s ys te m  p r e s s u r e  fo r  e a c h

i n d i vi d u al  vi tal  l i fe  s u p p o r t an d  C ate go r y 1  s p ac e .

A. 5 . 1 . 9 . 4 . 4 ( 2 )    T h i s  s i g n al  i s  i n te n d e d  to  p r o vi d e  i m m e d i a te
war n i n g fo r  l o s s  o f,  o r  i n c r e as e  i n ,  s ys te m  p r e s s u r e  fo r  al l  a n e s ‐
th e ti z i n g  l o c a ti o n s  s u p p l i e d  fr o m  a s i n g l e  b r an c h  l i n e  — n o t

fo r  e ac h  i n d i vi d u al  o p e r a ti n g o r  d e l i ve r y r o o m .

A. 5 . 1 . 9 . 5    Ac ti vati o n  o f a n y o f th e  wa r n i n g  s i g n al s  s h o u l d
i m m e d i a te l y b e  r e p o r te d  to  th e  d e p ar tm e n t o f th e  fac i l i ty

r e s p o n s i b l e  fo r  th e  m e d i c al  g as  p i p i n g  s ys te m  i n vo l ve d .  I f th e
m e d i c al  g as  i s  s u p p l i e d  fr o m  a b u l k s u p p l y s ys te m ,  th e  o wn e r  o r

th e  o r ga n i z ati o n  r e s p o n s i b l e  fo r  th e  o p e r a ti o n  a n d  m ai n te ‐
n an c e  o f th a t s ys te m ,  u s u al l y th e  s u p p l i e r,  s h o u l d  al s o  b e  n o ti ‐
fed.  As  m u c h  d e tai l  a s  p o s s i b l e  s h o u l d  b e  p r o vi d e d .  S e e  Tab l e

A. 5 . 1 . 9 . 5 .

A. 5 . 1 . 1 0 . 1 . 4    O p e r a ti o n  o f p i p e d  m e d i c al  ga s  s ys te m s  a t ga u g e
p r e s s u r e s  i n  e x c e s s  o f 1 2 7 5  kP a ( 1 8 5  p s i )  i n vo l ve s  c e r tai n

r e s tr i c ti o n s  b e c a u s e  o f th e  l i m i tati o n s  i n  m ate r i al s .

A. 5 . 1 . 1 0 . 1 . 4 ( 2 )    T h e  l i s ti n g  s h o u l d  i n c l u d e  a  specifc  s ys te m
ge o m e tr y r e p r e s e n ta ti ve  o f m e d i c al  g as  s ys te m s .

V

( S u p p l y  S o u r c e  C )

V
V

P r e s s

O₂ > 9 1 %

•

•

V

P r e s s

•

( S u p p l y  S o u r c e  A ) O₂ > 9 1 %

•
•

•

( S u p p l y  S o u r c e  B ) O₂ > 9 1 %

•
•

O x y g e n  C o n c e n t ra t o r  U n i t

O x y g e n  C o n c e n t ra t o r  U n i t

P r e s s P r e s s

V

•

O x y g e n  C y l i n d e r  H e a d e r

N o t e :
I n  t h i s  e x a m p l e ,  S o u r c e  A  a n d  B  w i l l  a l t e rn a t e  a s
p ri m a r y  a n d  s e c o n d a r y  s o u r c e ,  a n d  C  w i l l  a l w a y s
a c t  a s  t h e  re s e r v e .

FI G U RE  A. 5 . 1 . 3 . 9 ( c )   O n e  E x am p l e  o f an  O x yge n  C o n c e n trato r C e n tral  S u p p l y S o u rc e  i n  P rac ti c e .

O₂

A i r  S i d e :
S u p p l y ,

C o n d i t i o n i n g ,
a n d  S t o ra g e

> 9 1 %

C o n c e n t ra t o r
O x y g e n  S i d e :

S t o r a g e  a n d  
T re a t m e n t

N o t e :  A l t e r n a t i ve  a rra n g e m e n t  m i g h t  b e  a c c e p t a b l e

•

• •

O x y g e n  m o n i t o r  f o r  
c o n c e n t r a t o r  u n i t

C h e c k v a l v e

V
V e n t  t o  a c c e p t a b l e  l o c a t i o n

S a m p l e  p o r t

A u t o m a t i c  a n d  m a n u a l  
i s o l a t i o n  v a l v e

V e n t  v a l v e

FI G U RE  A. 5 . 1 . 3 . 9 . 1   E l e m e n ts  o f an  O x yge n  C o n c e n trato r S u p p l y S o u rc e .



H E ALT H  C ARE  FAC I L I T I E S  C O D E9 9 - 1 8 4

2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A. 5 . 1 . 1 0 . 2 . 3 . 2    S u c h  d u a l  l ab e l i n g s h o u l d  i n c l u d e  th e  s o u r c e ,
p i p i n g ,  val ve s ,  an d  a l a r m s .

A. 5 . 1 . 1 0 . 3 . 1    A d i s ti n c ti o n  i s  m ad e  b e twe e n  d e e p -s o c ke t s o l d e r-
j o i n t fttings  ( AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy
Solder-Joint Pressure Fittings)  an d  th o s e  h avi n g  s h al l o w s o c ke ts  fo r
b r a z i n g ( AN S I / AS M E  B 1 6 . 5 0 ,  Wrought Copper and Copper Alloy
Braze-Joint Pressure Fittings) .  T h e  u s e  o f s h al l o w-s o c ke t b r az i n g
fttings  i m p r o ve s  th e  q u al i ty o f th e  b r a z e m e n t wi th o u t d e c r e a s ‐
i n g i ts  s tr e n gth ,  p ar ti c u l ar l y i n  l ar g e r  s i z e s ,  wh i c h  ar e  diffcult
to  h e at.  S e e  Ta b l e  A. 5 . 1 . 1 0 . 3 . 1  fo r  s o c ke t d e p th s  c o n fo r m i n g  to
AN S I / AS M E  B 1 6 . 5 0 .  T h e  i n s tal l e r  c an  u s e  AN S I / AS M E  B 1 6 . 5 0
fttings  ( i f avai l ab l e )  o r  h a ve  th e  s o c ke ts  o n  AS M E  B 1 6 . 2 2
fttings  c u t d o wn  to  AN S I / AS M E  B 1 6 . 5 0  d e p th s .  Wh e r e
s h a l l o w-s o c ke t fttings  ar e  u s e d  fo r  th e  m e d i c al  ga s  p i p i n g,  c a r e
s h o u l d  b e  take n  to  avo i d  th e i r  u s e  i n  o th e r  p i p i n g s ys te m s
wh e r e  j o i n ts  c o u l d  b e  s o l d e r e d  i n s te a d  o f b r az e d .

A. 5 . 1 . 1 0 . 4 . 5    T h e  i n te n t i s  to  p r o vi d e  an  o x yg e n -fr e e  atm o s ‐
p h e r e  wi th i n  th e  tu b i n g  an d  to  p r e ve n t th e  fo r m ati o n  o f
c o p p e r  o x i d e  s c a l e  d u r i n g b r a z i n g.  T h i s  i s  a c c o m p l i s h e d  b y fll‐
ing th e  p i p i n g  wi th  a l o w-vo l u m e  fow o f l o w-p r e s s u r e  i n e r t g as .

A. 5 . 1 . 1 0 . 4 . 5 . 1 2    T h i s  i s  to  e n s u r e  a  q u a l i ty j o i n t an d  to  p r e ve n t
th e  fo r m ati o n  o f c o p p e r  o x i d e  o n  th e  i n s i d e  an d  o u ts i d e  s u r fa‐

c e s  o f th e  j o i n t.

A. 5 . 1 . 1 0 . 5 . 1 . 5    Ga s  m i x tu r e s  a r e  c o m m o n l y u s e d  i n  GTAW
au to ge n o u s  fu s i o n  we l d i n g.  T h e  identifcation  o f a  g as  m i x tu r e
as  “ 7 5 H e  2 5 Ar ”  i s  a c o m m o n  i n d u s tr y te r m  to  defne  a c o m m e r ‐
c i al l y avai l ab l e  g r ad e  fr o m  g as  s u p p l i e r s .  I f te s t we l d i n g r e s u l ts

l e ad  to  q u e s ti o n s  a b o u t th e  m i x tu r e  p e r c e n ta ge  o r  g as  q u al i ty,
an o th e r  b o ttl e  s h o u l d  b e  s u b s ti tu te d  an d  te s t we l d s  p e r fo r m e d .

A. 5 . 1 . 1 0 . 8 ( 3 )    I t i s  i n te n d e d  th at th e  “ r e c o m m e n d e d  fo r
o x yge n  s e r vi c e ”  ap p l y to  b o th  polytetrafuoroethylene  ta p e  a s
we l l  a s  th e  “ o th e r  th r e ad  s e al an t. ”

2 5  f t  ( 7 . 6  m )
7 5  f t  ( 2 3  m )

A d d i t i o n a l  re q u i r e m e n t s  m ay  b e  i m p o s e d  b y  t h e  A H J  ( Au t h o r i t y  H a v i n g  J u r i s d i c t i o n ) .

H A Z A R D O U S

E x t e r i o r  wa l l s  t h a t  e n c r o a c h  o n
t h e  c o n t a i n e r  t o  fo r m  a  c o u r t
w i t h  t h r e e  o r  m o r e  s i d e s

P r o p e r t y  l i n e s

P u b l i c  a s s e m b l y

A r e a s  o c c u p i e d  b y  
n o n a m b u l a t o r y  p a t i e n t s  a s

m e a s u r e d  f r o m  t h e  p r i m a r y  
p re s s u r e  r e l i e f  d e v i c e  

d i s c h a r g e  ve n t  a n d  f r o m  
f i l l i n g  a n d  ve n t  

c o n n e c t i o n s

P U B L I C  S I D E WA L K
P u b l i c  s i d e wa l ks  a n d  p a r ke d  

ve h i c l e s

5  f t  ( 1 . 5  m )

s e e  
8 . 1 3 . 2 . 7

5  f t  ( 1 . 5  m )

L I Q U I D  OX Y G E N

L i q u i d  h y d r o g e n
( a n y  q u a n t i t y )

L I Q U I D  H Y D R O G E N

P R O P E R T Y L I N E

Wa l l  o p e n i n g s  a s  m e a s u r e d  f r o m
h i g h - p r e s s u r e  g a s  o r  l i q u e f i e d  g a s
re g u l a t o r s ,  p r e s s u r e  r e l i e f  d e v i c e s ,  
va p o r i z e r s ,  m a n i fo l d s ,  a n d  
i n t e r c o n n e c t e d  p i p i n g

A r e a s  b e l o w  c o n n e c t i o n s  w h e r e  
l i q u i d  c a n  fa l l  d u r i n g  l o a d i n g  o r  
u n l o a d i n g  o p e ra t i o n s  a n d  s y s t e m  
o p e ra t i o n  f r o m  c o m b u s t i b l e  
s u r fa c e s  i n c l u d i n g ,  b u t  n o t  l i m i t e d  
t o,  a s p h a l t  o r  b i t u m a s t i c  p a v i n g  
a n d  e x p a n s i o n  j o i n t  f i l l e r s

P i p i n g  c o n t a i n i n g  o t h e r
h a z a r d o u s  m a t e r i a l

H o r i z o n t a l  d i s t a n c e  
f r o m  t h e  ve r t i c a l  p l a n e  

b e l o w  t h e  o t h e r  n e a r e s t  
e l e c t r i c a l  w i r e

H o r i z o n t a l  d i s t a n c e  f r o m  t h e  
ve r t i c a l  p l a n e  b e l o w  t h e

n e a r e s t  o ve r h e a d  w i r e  o f  a n
e l e c t r i c  t r o l l e y,  t ra i n ,  o r  b u s  l i n e

I n l e t s  t o  u n d e r g r o u n d  s e we r  o r
d ra i n a g e  s y s t e m s  f r o m  l i q u i d  d e l i ve r y
c o n n e c t i o n s ,  p r e s s u r e  r e l i e f  d e v i c e
o u t l e t s ,  m o b i l e  s u p p l y  e q u i p m e n t ,  a n d
l i q u i d  w i t h d ra wa l  c o n n e c t i o n s

R a p i d l y  b u r n i n g  s o l i d s  i n c l u d i n g ,  
b u t  n o t  l i m i t e d  t o,  e x c e l s i o r,  p a p e r,  
o r  c o m b u s t i b l e  wa s t e

F l a m m a b l e  g a s e s  a b o ve  g ro u n d

L i q u e f i e d  f l a m m a b l e  g a s

D i s s o l ve d  f l a m m a b l e  g a s

> 1 0 0 0  g a l  ( 3 7 8 5  L )

L i q u e f i e d  f l a m m a b l e  g a s

< 1 0 0 0  g a l  ( 3 7 8 5  L )

> 2 5 , 0 0 0  s c f  ( 7 0 8  N m 3 )

D i s s o l v e d  f l a m m a b l e  g a s

< 2 5 , 0 0 0  s c f  ( 7 0 8  N m 3 )

1  f t  ( 0 . 3  m )

3  f t  ( 1 . 0  m )

8  f t  ( 2 . 4  m )

1 0  f t  ( 3 . 0  m )

1 0  f t  ( 3 . 0  m )

1 5  f t  ( 4 . 6  m )

1 5  f t  ( 4 . 6  m )

5 0  f t  ( 1 5  m )
5 0  f t  ( 1 5  m )

5 0  f t  ( 1 5  m )

5 0  f t  ( 1 5  m )

2 5  f t  ( 7 . 6  m )

2 5  f t  ( 7 . 6  m )

2 5  f t  ( 7 . 6  m )

2 5  f t
( 7 . 6  m )

5 0  f t  ( 1 5  m )

5 0  f t  ( 1 5  m )

5 0  f t  ( 1 5  m )

5 0  f t  ( 1 5  m )

B u i l d i n g s  o f  Ty p e  I I I ,  I V,  
a n d  V  c o n s t r u c t i o n  a s  

d e f i n e d  b y  t h e
b u i l d i n g  c o d e

B u i l d i n g s  o f  Ty p e  I ,  I I  
c o n s t r u c t i o n  a s  d e f i n e d  b y  

t h e  b u i l d i n g  c o d e

S l o w l y  
b u r n i n g  

s o l i d s
i n c l u d i n g ,  b u t  

n o t  l i m i t e d  t o,  
h e a v y  t i m b e r  

a n d  c o a l

A l l  c l a s s e s  o f  f l a m m a b l e  a n d  c o m b u s t i b l e  

l i q u i d s  a b o ve  g r o u n d  [ d i s t a n c e s  m ay  b e  

r e d u c e d  t o  1 5  f t  ( 4 . 6  m )  fo r  C l a s s  I I I B  

c o m b u s t i b l e  l i q u i d s ]

H o r i z o n t a l  d i s t a n c e  

f r o m  t h e  o x y g e n  

s t o ra g e  c o n t a i n e r  

t o  t a n k o r  t h e  va u l t

H o r i z o n t a l  d i s t a n c e  

f r o m  t h e  o x y g e n  

s t o ra g e  c o n t a i n e r

t o  t h e  t a n k o r  

t h e  va u l t

F L A M M A B L E  L I Q U I D
> 1 0 0 0  g a l  ( 3 7 8 5  L )

F L A M M A B L E  L I Q U I D
< 1 0 0 0  g a l  ( 3 7 8 5  L )

5  f t

5  f t

5  f t

5  f t5  f t5  f t5  f t5  f t

5  f t

5  f t

5  f t
5  f t

5  f t

5  f t

N O N A M B U L ATO RY  
PAT I E N T  A R E A S

Δ FI G U RE  A. 5 . 1 . 3 . 1 0 ( a)   D i s tan c e s  B e twe e n  B u l k O x yge n  S ys te m s  an d  E x p o s u re s .  [ 5 5 : Fi gu re  A. 9 . 3 . 2 ]
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N A. 5 . 1 . 1 0 . 9 . 2    E x am p l e s  o f fttings  wi th  i n te r n al  s e al s  i n c l u d e ,
b u t a r e  n o t l i m i te d  to ,  d i e l e c tr i c  fttings  an d  z e r o  c l e ar a n c e
fttings  fo r  fac i l i tati n g  th e  c o n n e c ti o n  o f s o u r c e  e q u i p m e n t.

A. 5 . 1 . 1 0 . 1 1 . 4 . 4    C M T  i s  c o a te d  wi th  a n o n m e tal l i c  j a c ke t wi th
a n  O . D .  e q u al  to  a  l a r ge r  c o p p e r  tu b e  s i z e  th a n  C M T.  T h e  C M T

m a n u fac tu r e r ’ s  i n s ta l l a ti o n  i n s tr u c ti o n s  s h o u l d  i d e n ti fy a c c e p ta ‐
b l e  s o l u ti o n s .

A. 5 . 1 . 1 1    I t i s  r e c o m m e n d e d  th a t th e  fa c i l i ty’ s  n o r m a l  o p e r a t‐
i n g  p r e s s u r e  o f n i tr o u s  o x i d e  b e  i n i ti al l y s e t a n d  c o n ti n u al l y
m a i n tai n e d  at l e a s t 3 4 . 5  kP ag  ( 5  p s i g )  b e l o w th e  n o r m a l  o p e r a t‐

i n g p r e s s u r e s  o f th e  o x yge n  a n d  m e d i c a l  ai r.

P i p i n g  s ys te m s  th at ar e  c o n n e c te d  th r o u g h  b l e n d i n g d e vi c e s
ar e  i n  e ffe c t c r o s s -c o n n e c te d  th r o u gh  th e  d e vi c e .  I n  th e  r a r e

e ve n t o f a  fa i l u r e  o f th e  s afe ti e s  i n s i d e  th e  e q u i p m e n t,  th e
p o s s i b i l i ty o f h avi n g  th e  g as e s  fow ac r o s s  th e  d e vi c e  e x i s ts .

Wh e n  th e  d e vi c e  i s  an  a n e s th e s i a  m a c h i n e ,  a n d  o n e  o f th e
g as e s  i s  n i tr o u s  o x i d e ,  a p r e s s u r e  i n  th e  n i tr o u s  o x i d e  p i p e l i n e
g r e ate r  th a n  th e  p r e s s u r e  i n  th e  m e d i c a l  ai r  o r  o x yge n  s ys te m

o p e n s  th e  p o s s i b i l i ty o f n i tr o u s  o x i d e  fowing  i n to  th e  o th e r
p i p e l i n e s .  A p ati e n t c o u l d  th e n  r e c e i ve  a l e th al  q u an ti ty o f
n i tr o u s  o x i d e  fr o m  a l a b e l e d  a n d  i n d e x e d  m e d i c a l  ai r  o r

o x yge n  o u tl e t.  Ad j u s ti n g th e  p r e s s u r e  as  r e c o m m e n d e d  c a n
r e d u c e  th e  l i ke l i h o o d  o f th e  c au s ati ve  e q u i p m e n t fa i l u r e  an d

F i n a l  l i n e  c o n t r o l s

V

R e s e rv e - i n - u s e  a l a rm
s w i t c h /s e n s o r

I n t e r m e d i a t e
re l i e f  v a l v e

M a i n  
v a p o r i z e r

E c o n o m i z e r

R e s e rv e  t a n k p r e s s u re  
s w i t c h /s e n s o r  

E i t h e r

B u l k l i q u i d  re s e r v e

G a s  c y l i n d e r  re s e r v e

R e s e rv e  c o n t e n t s  
i n d i c a t o r  a n d  s w i t c h /s e n s o r 

M a i n  c o n t e n t s  
i n d i c a t o r  a n d  

s w i t c h /s e n s o r 

P ri m a r y /s e c o n d a ry  s u p p l i e s

R e s e r v e
v a p o ri z e r

C h e c k v a l v e

C h e c k v a l v e

H e a d e r

V

V

V

FI G U RE  A. 5 . 1 . 3 . 1 0 ( b )   Typ i c al  S o u rc e  o f S u p p l y fo r C r yo ge n i c  G as  i n  B u l k .
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2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

al s o  r e d u c e  th e  s e ve r i ty o f th e  p r o b l e m  i n  th e  e ve n t i t d o e s
o c c u r.

A. 5 . 1 . 1 1 . 2 . 3    I t i s  n o t i n te n d e d  th a t al l  va l ve s  o n  a  m e d i c al –
s u r gi c al  vac u u m  s ys te m  b e  l ab e l e d  as  b o th  m e d i c al –s u r g i c al
vac u u m  an d  WAGD .  Rath e r,  a n y val ve  wh e n  c l o s e d  o r  o p e n e d
th a t wo u l d  a ffe c t th e  m e d i c a l –s u r g i c al  vac u u m  an d  WAGD
s h o u l d  b e  l a b e l e d  to  i n d i c ate  th at i t c o n tr o l s  b o th  o f th o s e
s ys te m s .  Va l ve s  th at wo u l d  c au s e  n o  c h an g e  i n  th e  WAGD
s ys te m  s h o u l d  b e  l ab e l e d  to  i n d i c a te  m e d i c al –s u r g i c al  vac u u m
o n l y.

A. 5 . 1 . 1 1 . 2 . 8    I t i s  n o t i n te n d e d  th a t e ve r y r o o m  b e  l i s te d  o n  th e
l ab e l ,  b u t an  ar e a  th a t i s  e as i l y identifable  b y s ta ff n e e d s  to  b e
i n d i c a te d .  T h i s  c an  b e  a c c o m p l i s h e d  wi th  te x t o r  b y g r ap h i c al
m e a n s  s u c h  as  a  m ap  o r  c o l o r  c o d i n g .  T h e  l ab e l  s h o u l d  b e

p e r m an e n tl y affxed  o u ts i d e  a n d  n e a r  va l ve  b o x .  T h e  l ab e l
s h o u l d  n o t b e  affxed  to  a r e m o va b l e  c o ve r.

A. 5 . 1 . 1 1 . 4 . 2    I t i s  n o t i n te n d e d  th a t e ve r y r o o m  b e  l i s te d  o n  th e
l ab e l ,  b u t an  ar e a  th at i s  e as i l y identifable  b y s taff n e e d s  to  b e

i n d i c ate d .  T h i s  c an  b e  a c c o m p l i s h e d  wi th  te x t o r  b y g r ap h i c al
m e a n s  s u c h  a s  a  m a p  o r  c o l o r  c o d i n g .

A. 5 . 1 . 1 2    Al l  te s ti n g  s h o u l d  b e  c o m p l e te d  b e fo r e  p u tti n g a  n e w
p i p i n g  s ys te m ,  o r  an  ad d i ti o n  to  a n  e x i s ti n g  s ys te m ,  i n to  s e r vi c e .

Te s t p r o c e d u r e s  an d  th e  r e s u l ts  o f al l  te s ts  s h o u l d  b e  m ad e  p a r t
o f th e  p e r m a n e n t r e c o r d s  o f th e  fac i l i ty o f wh i c h  th e  p i p i n g
s ys te m  fo r m s  a p ar t.  T h e y s h o u l d  s h o w th e  r o o m  a n d  ar e a

d e s i g n ati o n s ,  d a te s  o f th e  te s ts ,  an d  n a m e ( s )  o f th e  p e r s o n ( s )
c o n d u c ti n g th e  te s ts .

R i s e r  v a l v e ( s )
( See 5. 1 . 4. 4. )

S e rv i c e  v a l v e
( See 5. 1 . 4. 5. )

S e r v i c e  v a l v e
( See 5. 1 . 4. 5. )

N o t e :  S i n g l e  s e r v i c e  v a l v e s  a r e  s h o w n ,  
b u t  m u l t i p l e  z o n e s  c a n  b r a n c h  o f f  a  
s i n g l e  s e r v i c e  v a l v e .

O u t l e t ( s ) /i n l e t ( s )O u t l e t ( s ) /i n l e t ( s )

O u t l e t ( s ) /
i n l e t ( s )

S e r v i c e  v a l v e
( See 5. 1 . 4. 5. )

F u t u r e  v a l v e
( See 5. 1 . 4. 8. )

Z o n e
v a l v e

( See 5. 1 . 4. 6. )

Z o n e
v a l v e

( See 5. 1 . 4. 6. )

Z o n e  v a l v e
( See 5. 1 . 4. 6. )

I n d i c a t e s  a  v a l v e  t h a t  m u s t  b e  s e c u re d

N o n c r i t i c a l  a re a s  ( s u c h  a s  g e n e r a l  p a t i e n t  ro o m s )

A n e s t h e t i z i n g  a r e a s

C r i t i c a l  a re a s  ( s u c h  a s  i n t e n s i v e  c a r e )

L i n e  
p r e s s u r e

i n d i c a t o r
( See 5. 1 . 8. )

S o u rc e  o r
m a i n  v a l v e

( See 5. 1 . 4. 2

and 5. 1 . 4. 3. )

D . C . D . C .D . C .

M a s t e r  a l a rm  
s w i t c h /s e n s o r
( See 5. 1 . 9. 2. )

A re a  a l a rm  
s w i t c h /s e n s o r  

( See Note 2. )  
( See 5. 1 . 9. 4. )

D . C .

A r e a  a l a r m  
s w i t c h /s e n s o r  ( See Note 3. )

( See 5. 1 . 9. 4. )

M a i n  l i n e

R i s e r

N o t e s :
1 .  D r a w i n g  i s  r e p re s e n t a t i o n a l ,  d e m o n s t ra t i n g  a  p o s s i b l e  a r ra n g e m e n t  o f  c o m p o n e n t s
r e q u i re d  b y  t h e  t e x t .  T h e  d i a g r a m  i s  n o t  i n t e n d e d  t o  i m p l y  a  m e t h o d ,  m a t e ri a l s  o f
c o n s t r u c t i o n ,  o r m o re  t h a n  o n e  o f  m a n y  p o s s i b l e  a n d  e q u a l l y  c o m p l i a n t  a r ra n g e m e n t s .
A l t e rn a t i v e  a r r a n g e m e n t s  a r e  p e r m i t t e d  i f  t h e y  m e e t  t h e  i n t e n t  o f  t h e  t e x t .  

2 .  A r e a  a l a r m s  a r e  re q u i r e d  i n  c r i t i c a l  c a r e  l o c a t i o n s  ( e x a m p l e s  m i g h t  i n c l u d e  i n t e n s i v e  c a re  u n i t s ,
c o r o n a r y  c a re  u n i t s ,  a n g i o g ra p h y  l a b o ra t o ri e s ,  c a r d i a c  c a t h e t e r i z a t i o n  l a b o r a t o r i e s ,  p o s t - a n e s t h e s i a
r e c o v e r y  r o o m s ,  a n d  e m e rg e n c y  ro o m s )  a n d  a n e s t h e t i z i n g  l o c a t i o n s  ( e x a m p l e s  m i g h t  i n c l u d e
o p e ra t i n g  r o o m s  a n d  d e l i v e ry  r o o m s ) .  R e f e r  t o  d e f i n i t i o n s  f o r t h e s e  a r e a s .

3 .  L o c a t i o n s  f o r  s w i t c h e s /s e n s o rs  a r e  n o t  a f f e c t e d  b y  t h e  p r e s e n c e  o f  s e rv i c e  o r i n - l i n e  v a l v e s .

FI G U RE  A. 5 . 1 . 4   Ar ran ge m e n t o f P i p e l i n e  C o m p o n e n ts .
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S t a n d a r d  t e r m i n a l T e rm i n a l s  i n  m a n u f a c t u r e d  a s s e m b l i e s

F l e x i b l e  h o s e  
a s s e m b l y

In
te

rio
r o

f m
a

n
u

fa
c

tu
re

d
 a

s
s

e
m

b
ly

In
te

rio
r o

f m
a

n
u

fa
c

tu
re

d
 a

s
s

e
m

b
ly

C o p p e r  p i p e

S e c o n d a r y
c h e c k

P ri m a ry
c h e c k

P ri m a ry
c h e c k

{ U s e r }
g a s - s p e c i f i c

a d a p t e r

{ U s e r}
g a s - s p e c i f i c

a d a p t e r

{ U s e r}
g a s - s p e c i f i c

a d a p t e r

S e c o n d a ry
c h e c k

P r i m a r y
c h e c k

D . I . S . S .  
p r i m a r y

c h e c k
B r a z e  
c o u p l i n g

FI G U RE  A. 5 . 1 . 6   Te r m i n al s  i n  M an u fac ture d  As s e m b l i e s .

Δ Tab l e   A. 5 . 1 . 9 . 4  Re q ui re m e n ts  fo r C ate go r y 1  Are a Al ar m s

Al ar m  C o n d i ti o n Re q u i re m e n t L o c ati o n

H i gh  l i n e  p r e s s u r e  ( fo r  e a c h  g as  
p i p e d  to  th e  ar e a)

5 . 1 . 9 . 4
5 . 1 . 9 . 4 . 1
5 . 1 . 9 . 4 . 2
5 . 1 . 9 . 4 . 4

L o w l i n e  p r e s s u r e  ( fo r  e a c h  g as  
p i p e d  to  th e  ar e a)

5 . 1 . 9 . 4
5 . 1 . 9 . 4 . 1
5 . 1 . 9 . 4 . 2
5 . 1 . 9 . 4 . 4

L o w m e d i c a l –s u r g i c al  va c u u m  
( i f p i p e d  to  th e  ar e a)

5 . 1 . 9 . 4
5 . 1 . 9 . 4 . 1
5 . 1 . 9 . 4 . 3
5 . 1 . 9 . 4 . 4

L o w WAGD  vac u u m  ( i f p i p e d  to  
th e  ar e a )

5 . 1 . 9 . 4
5 . 1 . 9 . 4 . 1
5 . 1 . 9 . 4 . 3
5 . 1 . 9 . 4 . 4

N A. 5 . 1 . 1 2 . 1 . 3    D i s tr i b u ti o n  p i p i n g  a n d  n e w g as  s o u r c e  e x am p l e s
i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,  c r yo ge n i c  fuid  c e n tr al  s u p p l y

s ys te m s ,  m a n i fo l d s ,  c o m p r e s s o r s ,  d r ye r s ,  a n d  al ar m s .

N A. 5 . 1 . 1 2 . 1 . 1 1    D u e  to  th e  n atu r e  o f th e  i n i ti a l  p r e s s u r e  te s ti n g
r e q u i r e m e n ts ,  i t i s  u n s afe  to  h ave  a n e w p i p i n g  s ys te m  c o n n e c ‐

te d  to  a n  e x i s ti n g  p i p i n g  s ys te m  wi th  o n l y a s h u to ff va l ve
b e twe e n  th e m .  T h e  i n i ti al  te s t p r e s s u r e  o f 1 0 3 4  kP a ( 1 5 0  p s i g)

i s  m u c h  h i gh e r  th a n  m a n y o f th e  s tan d ar d  o p e r ati n g  p r e s s u r e s
o f p o s i ti ve  p r e s s u r e  s ys te m s .  B a c k-fe e d i n g i n to  th e  e x i s ti n g
s ys te m s  fr o m  th e  n e w s ys te m  h a s  o c c u rr e d  d u r i n g  te s ti n g d u e

to  th e  d i ffe r e n ti al  p r e s s u r e s  an d  h a s  c au s e d  va l ve s  to  l e ak b y th e
val ve  s e al s .

N A. 5 . 1 . 1 2 . 2 . 2    E x am p l e s  o f s ys te m  c o m p o n e n ts  ad d r e s s e d  b y
5 . 1 . 1 2 . 2 . 2  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  p r e s s u r e / vac u u m

al a r m  d e vi c e s ,  p r e s s u r e / vac u u m  i n d i c a to r s ,  p r e s s u r e  r e l i e f
va l ve s ,  m a n i fo l d s ,  s o u r c e  e q u i p m e n t,  m a n u fac tu r e d  as s e m b l i e s ,

a n d  m an u fa c tu r e d  r o u gh - i n  as s e m b l i e s .

N A. 5 . 1 . 1 2 . 2 . 3 . 2 ( 3 )    E x am p l e s  o f c o m p o n e n ts  o f th e  d i s tr i b u ti o n
p i p i n g  s ys te m  th a t wo u l d  b e  d am a ge d  b y th e  te s t p r e s s u r e

r e q u i r e d  b y 5 . 1 . 1 2 . 2 . 3 . 2  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  p r e s ‐
s u r e / vac u u m  al ar m  d e vi c e s ,  p r e s s u r e / va c u u m  i n d i c ato r s ,  l i n e

p r e s s u r e  r e l i e f val ve s ,  an d  s ta ti o n  o u tl e t/ i n l e t p r i m ar y val ve s  o r
as s e m b l i e s .

A. 5 . 1 . 1 2 . 2 . 3 . 5    Am m o n i a i s  kn o wn  to  c au s e  s tr e s s  c r a c ki n g  i n
c o p p e r  an d  i ts  al l o ys .

A. 5 . 1 . 1 2 . 2 . 6 . 1    E x a m p l e s  o f d i s tr i b u ti o n  s ys te m  c o m p o n e n ts
i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,  p r e s s u r e  al a r m  d e vi c e s ,  p r e s s u r e
i n d i c ato r s ,  l i n e  p r e s s u r e  r e l i e f val ve s ,  m an u fa c tu r e s  as s e m b l i e s ,
an d  h o s e .

Δ A. 5 . 1 . 1 2 . 2 . 6 . 5    T h e  e ffe c t o f te m p e r a tu r e  c h an g e s  o n  th e  p r e s ‐
s u r e  o f a confned  g as  i s  b a s e d  o n  th e  I d e al  Gas  L a w.  T h e  fnal

a b s o l u te  p r e s s u r e  ( P 2 a )  e q u a l s  th e  i n i ti a l  a b s o l u te  p r e s s u r e
( P 1 a)  ti m e s  th e  fnal  ab s o l u te  te m p e r atu r e  ( T 2 a) ,  d i vi d e d  b y
th e  i n i ti al  a b s o l u te  te m p e r atu r e  ( T 1 a) .  T h e  r e l ati o n s h i p  i s  th e

s a m e  fo r  n i tr o g e n ,  n i tr o u s  o x i d e ,  o x yg e n ,  a n d  c o m p r e s s e d  a i r.

Ab s o l u te  p r e s s u r e  i s  th e  g au ge  p r e s s u r e  r e ad i n g  p l u s  th e
ab s o l u te  atm o s p h e r i c  p r e s s u r e .  S e e  Tab l e  A. 5 . 1 . 1 2 . 2 . 6 . 5 ( b )  fo r

th e  ab s o l u te  atm o s p h e r i c  p r e s s u r e s  fo r  e l e va ti o n s  at a n d  ab o ve
s e a  l e ve l .

Ab s o l u te  te m p e r atu r e  K ( ° R)  i s  th e  te m p e r a tu r e  ga u g e  r e ad ‐
i n g  ° C  ( ° F )  p l u s  th e  a b s o l u te  z e r o  te m p e r a tu r e  2 7 3 ° C  ( 4 6 0 ° F ) .

E x am p l e s  o f p r e s s u r e  te s t d ata a t s e a  l e ve l  i n  S I  an d  I P  u n i ts
fo l l o w.

T h e  i n i ti al  te s t p r e s s u r e  i s  4 1 5  kP a g ( 6 0  p s i g )  at 2 7 ° C  ( 8 0 ° F ) .
A te m p e r a tu r e  d e c r e a s e  to  1 8 ° C  ( 6 5 ° F )  wi l l  c a u s e  th e  te s t p r e s ‐

s u r e  to  d r o p  to  4 0 0   kP ag  ( 5 7 . 9   p s i g) .

P 1 a =  4 1 5  +  1 0 1  =  5 1 6   kP a P 1 a  =  6 0  +  1 4 . 7  =  7 4 . 7   p s i a
T 1 a  =  2 7  +  2 7 3  =  3 0 0 K T 1 a  =  8 0  +  4 6 0  =  5 4 0 ° R
T 2 a  =  1 8  +  2 7 3  =  2 9 1 K T 2 a  =  6 5  +  4 6 0  =  5 2 5 ° R
P 2 a =  5 1 6  ×  2 9 1 / 3 0 0  =  5 0 1   k P a P 2 a  =  7 4 . 7  ×  5 2 5 / 5 4 0  =  7 2 . 6   p s i a
P 2 g  =  5 0 1  – 1 0 1  =  4 0 0   kP a g P 2 g  =  7 2 . 6  – 1 4 . 7  =  5 7 . 9   p s i g

A. 5 . 1 . 1 2 . 2 . 7 . 5    T h e  e ffe c t o f te m p e r atu r e  c h an g e s  o n  th e
va c u u m  o f a confned  g as  i s  b as e d  o n  th e  I d e al  Ga s  L a w.  T h e
fnal  a b s o l u te  va c u u m  ( V2 a)  e q u al s  th e  i n i ti al  ab s o l u te  vac u u m
( V1 a)  ti m e s  th e  fnal  a b s o l u te  te m p e r atu r e  ( T 2 a) ,  d i vi d e d  b y
th e  i n i ti al  a b s o l u te  te m p e r a tu r e  ( T 1 a) .



H E ALT H  C ARE  FAC I L I T I E S  C O D E9 9 - 1 8 8

2 0 2 4  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Ab s o l u te  va c u u m  i s  th e  a b s o l u te  z e r o  p r e s s u r e  1 0 1  kP a  ( 3 0
i n H g )  l e s s  th e  vac u u m  r e ad i n g b e l o w a tm o s p h e r i c .  S e e  Tab l e
A. 5 . 1 . 1 2 . 2 . 6 . 5 ( b )  fo r  th e  ab s o l u te  a tm o s p h e r i c  p r e s s u r e s  fo r

e l e vati o n s  a t a n d  ab o ve  s e a l e ve l .

Ab s o l u te  te m p e r atu r e  K ( ° R)  i s  th e  te m p e r a tu r e  ga u g e  r e ad ‐
i n g ° C  ( ° F )  p l u s  th e  ab s o l u te  z e r o  te m p e r atu r e  2 7 3 ° C  ( 4 6 0 ° F ) .

E x am p l e s  o f vac u u m  te s t d ata at s e a  l e ve l  i n  S I  an d  I P  u n i ts
fo l l o w.

T h e  i n i ti a l  te s t vac u u m  i s  5 4  kP a o r  1 6  i n H g  at 1 8 ° C  ( 6 5 ° F ) .
A te m p e r atu r e  i n c r e as e  to  2 7 ° C  ( 8 0 ° F )  wi l l  c a u s e  th e  te s t
vac u u m  to  d e c r e as e  to  5 2 . 5   kP a ( 1 5 . 6  i n H g ) .

For SI units:

V1 g  =  5 4   kP a ,  T 1 g =  1 8 ° C ,  T 2 g  =  2 7 ° C

V1 a  =  1 0 1  −  5 4  =  + 4 7   kP aV

T 1 a =  1 8  +  2 7 3  =  2 9 1 K

T 2 a =  2 7  +  2 7 3  =  3 0 0 K

V2 a  =  4 7  ×  3 0 0 / 2 9 1  =  + 4 8 . 5   kP aV

V2 g  =  1 0 1  −  4 8 . 5  =  5 2 . 5   kP a

For IP units:

V1 g  =  1 6  i n H g ,  T 1 g =  6 5 ° F,  T 2 g =  8 0 ° F

V1 a  =  3 0  −  1 6  =  + 1 4  i n H g V

T 1 a =  6 5  +  4 6 0  =  5 2 5 ° R

T 2 a =  8 0  +  4 6 0  =  5 4 0 ° R

V2 a  =  1 4  ×  5 4 0 / 5 2 5  =  + 1 4 . 4  i n H gV

V2 g  =  3 0  −  1 4 . 4  =  1 5 . 6  i n H g

Δ Tab l e   A. 5 . 1 . 9 . 5  Re q ui re m e n ts  fo r C ate go r y 1  L o c al  Al ar m s

  M e d i c al  Ai r C o m p re s s o rs

Al ar m  C o n d i ti o n

O i l -l e s s  ( S e al e d
B e ari n g)

5 . 1 . 3 . 6 . 3 . 4 ( A) ( 1 )
O i l -Fre e  ( S e p arate d )

5 . 1 . 3 . 6 . 3 . 4 ( A) ( 2 )

L i q ui d  Ri n g
( Wate r- S e al e d )

5 . 1 . 3 . 6 . 3 . 4 ( A) ( 1 )
I n s tr u m e n t Ai r

C o m p re s s o rs

M e d i c al –
S urgi c al

Vac u um
P um p s

WAG D
P ro d uc e rs

O x yge n
C o n c e n trato rs

L o w m e d i c al  a i r  
r e s e r ve  C ap ac i ty

5 . 1 . 3 . 6 . 3 . 1 2 ( F ) 5 . 1 . 3 . 6 . 3 . 1 2 ( F ) 5 . 1 . 3 . 6 . 3 . 1 2 ( F )
5 . 1 . 9 . 5 . 3 ( 1 ) 5 . 1 . 9 . 5 . 3 ( 1 ) 5 . 1 . 9 . 5 . 3 ( 1 )

L o w m e d i c al  vac u u m  
r e s e r ve  c ap ac i ty

5 . 1 . 3 . 7 . 8
5 . 1 . 9 . 5 . 3 ( 4 )

L o w WAGD  r e s e r ve  
c a p ac i ty

5 . 1 . 3 . 8 . 3 . 2
5 . 1 . 9 . 5 . 3 ( 5 )

L o w i n s tr u m e n t ai r  
r e s e r ve  c ap ac i ty

5 . 1 . 1 3 . 3 . 7 . 1 1 ( A)
5 . 1 . 9 . 5 . 3 ( 7 )

C a r b o n  m o n o x i d e  
h i g h

5 . 1 . 3 . 6 . 3 . 1 3 ( 2 ) 5 . 1 . 3 . 6 . 3 . 1 3 ( 2 ) 5 . 1 . 3 . 6 . 3 . 1 3 ( 2 )
5 . 1 . 9 . 5 . 3 ( 2 ) 5 . 1 . 9 . 5 . 3 ( 2 ) 5 . 1 . 9 . 5 . 3 ( 2 )

H i g h  d i s c h ar g e  ai r  
te m p e r a tu r e

5 . 1 . 3 . 6 . 3 . 1 2 ( D ) 5 . 1 . 3 . 6 . 3 . 1 2 ( E ) ( 1 )
5 . 1 . 9 . 5 . 3 ( 1 0 ) 5 . 1 . 9 . 5 . 3 ( 1 0 )

H i g h  wate r  i n  r e c e i ve r 5 . 1 . 3 . 6 . 3 . 1 2 ( B ) 5 . 1 . 3 . 6 . 3 . 1 2 ( B )
5 . 1 . 9 . 5 . 3 ( 8 ) 5 . 1 . 9 . 5 . 3 ( 8 ) 5 . 1 . 3 . 6 . 3 . 1 2 ( B )

5 . 1 . 9 . 5 . 3 ( 8 )
H i g h  wate r  i n  

s e p ar ato r
5 . 1 . 3 . 6 . 3 . 1 2 ( C )

5 . 1 . 9 . 5 . 3 ( 9 )
M e d i c al  ai r  d e w p o i n t 

h i g h
5 . 1 . 3 . 6 . 3 . 1 3 ( 1 ) 5 . 1 . 3 . 6 . 3 . 1 3 ( 1 ) 5 . 1 . 3 . 6 . 3 . 1 3 ( 1 )

5 . 1 . 9 . 5 . 3 ( 3 ) 5 . 1 . 9 . 5 . 3 ( 3 ) 5 . 1 . 9 . 5 . 3 ( 3 )
I n s tr u m e n t ai r  d e w 

p o i n t h i g h
5 . 1 . 9 . 5 . 3 ( 6 )

5 . 1 . 1 3 . 3 . 7 . 1 1 ( A) ( 2 )
O x yge n  c o n c e n tr ato r  

l o w c o n c e n tr ati o n
5 . 1 . 3 . 9 . 1 . 1 3 ( 1 )

5 . 1 . 3 . 9 . 3 ( 1 0 ) ( c )
5 . 1 . 3 . 9 . 5 . 1 ( 3 )

O x yge n  c o n c e n tr ato r  
h i g h  c o n c e n tr a ti o n

5 . 1 . 3 . 9 . 1 . 1 3 ( 1 )
5 . 1 . 3 . 9 . 5 . 1 ( 3 )

O x yge n  r e s e r ve  i n  u s e 5 . 1 . 3 . 9 . 5 . 3 ( 2 )
5 . 1 . 9 . 5 . 3 ( 1 3 ) ( a)

O x yge n  r e s e r ve  s u p p l y 
l e s s  th an  1  d ay ( l o w 
c o n te n ts )

5 . 1 . 3 . 9 . 5 . 3 ( 3 )
5 . 1 . 9 . 5 . 3 ( 1 3 ) ( b )

O x yge n  m ai n  l i n e  l o w 
c o n c e n tr ati o n

5 . 1 . 3 . 9 . 5 . 2 ( 3 )
5 . 1 . 9 . 5 . 3 ( 1 3 ) ( e )

O x yge n  m ai n  l i n e  
h i g h  c o n c e n tr a ti o n

5 . 1 . 3 . 9 . 5 . 2 ( 3 )
5 . 1 . 9 . 5 . 3 ( 1 3 ) ( f)
5 . 1 . 9 . 5 . 3 ( 1 3 ) ( c )

O x yge n  c h an g e  o f 
s o u r c e

5 . 1 . 3 . 9 . 5 . 4 ( 1 ) ( a )

O x yge n  c o n c e n tr ato r  
i n te r n al  p r e s s u r e  l o w

5 . 1 . 3 . 9 . 5 . 4 ( 2 )
5 . 1 . 9 . 5 . 3 ( 1 3 ) ( d )



AN N E X  A 9 9 - 1 8 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

A. 5 . 1 . 1 2 . 4 . 2    T h i s  i s  th e  fnal  p r e s s u r e  te s t o f th e  c o m p l e te l y
i n s ta l l e d  s ys te m  an d  i s  i n te n d e d  to  l o c ate  a n y l e aks  th at wo u l d

b e  m o r e  l i ke l y to  o c c u r  a t l o we r  p r e s s u r e  ( e . g . ,  l e aks  i n  s ta ti o n
o u tl e t val ve  s e al s ) .

A. 5 . 1 . 1 2 . 4 . 6 . 4    O d o r  i s  c h e c ke d  b y sniffng  a  m o d e r ate  fow o f
ga s  fr o m  th e  o u tl e t b e i n g  te s te d .  Specifc  m e as u r e  o f o d o r  i n

g as  i s  i m p r a c ti c a l .  Ga s  m i gh t h ave  a s l i g h t o d o r  b u t th e  p r e s ‐
e n c e  o f a p r o n o u n c e d  o d o r  s h o u l d  r e n d e r  th e  p i p i n g  u n s a ti s ‐
fa c to r y.

A. 5 . 1 . 1 2 . 4 . 8    T h e  d e te c to r  u s e d  fo r  to ta l  h yd r o c a r b o n s  i s  c a l i ‐
b r a te d  wi th  a ga s  th at h as  a  kn o wn  q u an ti ty o f m e th a n e .  Wh e n

a  s a m p l e  i s  r u n  wi th  th i s  c al i b r ate d  d e te c to r,  th e  r e s u l t wi l l  b e
to tal  h yd r o c ar b o n s  as  m e th a n e .  S i n c e  m e th an e  i s  th e  o n e
h yd r o c a r b o n  th at d o e s  n o t i n te r ac t wi th  th e  b o d y a n d  i s

p r e s e n t i n  al l  a i r  an d  m o s t o x yg e n ,  th e  a c tu a l  a m o u n t o f m e th ‐
an e  i n  th e  s am p l e  i s  s u b tr a c te d  fr o m  th e  to ta l  h yd r o c ar b o n
r e s u l t to  gi ve  to ta l  n o n -m e th a n e  h yd r o c ar b o n s .

A. 5 . 1 . 1 2 . 4 . 1 0 . 6    A s l e e p  l a b  i s  a n  e x a m p l e  o f a  l o c a ti o n  wh e r e
ga s  fow an d  c o n c e n tr a ti o n  a r e  fr e q u e n tl y modifed.

A. 5 . 1 . 1 2 . 4 . 1 1 ( 3 )    T h e  c o m m i tte e  r e c o g n i z e s  th at c u r r e n t c l i n i ‐
c a l  p r ac ti c e  i s  to  u s e  a n al yz e r s  th a t m i gh t n o t b e  ab l e  to  a n al yz e

Tab l e   A. 5 . 1 . 1 0 . 3 . 1  S o c k e t D e p th s  fo r AN S I / AS M E  B 1 6 . 5 0
B raz i n g Fi tti n gs

Tu b e  S i z e
( i n . )

S o c k e t D e p th
( i n . )

1 ∕4  ( 3 ∕8  O . D . ) 0 . 1 7
3 ∕8  ( 1 ∕2  O . D . ) 0 . 2
1 ∕2  ( 5 ∕8  O . D . ) 0 . 2 2
3 ∕4  ( 7 ∕8  O . D . ) 0 . 2 5

1  ( 1 1 ∕8  O . D . ) 0 . 2 8
1 1 ∕4  ( 1 3 ∕8  O . D . ) 0 . 3 1
1 1 ∕2  ( 1 5 ∕8  O . D . ) 0 . 3 4

2  ( 2 1 ∕8  O . D . ) 0 . 4 0
2 1 ∕2  ( 2 5 ∕8  O . D . ) 0 . 4 7

3  ( 3 1 ∕8  O . D . ) 0 . 5 3
4  ( 4 1 ∕8  O . D . ) 0 . 6 4
5  ( 5 1 ∕8  O . D . ) 0 . 7 3
6  ( 6 1 ∕8  O . D . ) 0 . 8 3

Δ Tab l e   A. 5 . 1 . 1 2 . 2 . 6 . 5 ( b )  P re s s u re  C o r re c ti o n s  fo r E l e vati o n

E l e vati o n  ( ft)

  Ab s o l ute  Atm o s p h e ri c  P re s s u re

  kP a p s i a m m H g i n H g

0 1 0 1 . 3 3 1 4 . 7 0 7 6 0 . 0 2 9 . 9 2
5 0 0 9 9 . 4 9 1 4 . 4 3 7 4 6 . 3 2 9 . 3 8

1 0 0 0 9 7 . 6 3 1 4 . 1 6 7 3 3 . 0 2 8 . 8 6
1 5 0 0 9 5 . 9 1 1 3 . 9 1 7 1 9 . 6 2 8 . 3 3
2 0 0 0 9 4 . 1 9 1 3 . 6 6 7 0 6 . 6 2 7 . 8 2
2 5 0 0 9 2 . 4 6 1 3 . 4 1 6 9 3 . 9 2 7 . 3 2
3 0 0 0 9 0 . 8 1 1 3 . 1 7 6 8 1 . 2 2 6 . 8 2
3 5 0 0 8 9 . 1 5 1 2 . 9 3 6 6 8 . 8 2 6 . 3 3
4 0 0 0 8 7 . 4 9 1 2 . 6 9 6 5 6 . 3 2 5 . 8 4
4 5 0 0 8 5 . 9 1 1 2 . 4 6 6 4 4 . 4 2 5 . 3 7
5 0 0 0 8 4 . 3 3 1 2 . 2 3 6 3 2 . 5 2 4 . 9 0

o x yge n  to  c u r r e n t U S P  r e q u i r e m e n ts  o f 9 9  p e r c e n t an d  th at
th e s e  an al yz e r s  fr e q u e n tl y h ave  an  e r r o r  o f u p  to  3   p e r c e n t.

A. 5 . 1 . 1 3 . 1    M e d i c a l  s u p p o r t g as  s ys te m s  a r e  s u b j e c t to  th e  s a m e
h a z a r d s  a s  a r e  p r e s e n t i n  an y p i p e d  m e d i c al  g as  s ys te m ,  wi th

th e  ad d i ti o n a l  h az ar d  o f o p e r ati n g  at h i g h e r  p r e s s u r e s .

Δ A. 5 . 1 . 1 3 . 1 . 2    E x a m p l e s  o f m e d i c a l  s u p p o r t g as  u s e s  i n c l u d e ,
b u t ar e  n o t l i m i te d  to ,  r e m o vi n g e x c e s s  m o i s tu r e  fr o m  i n s tr u ‐
m e n ts  b e fo r e  fu r th e r  p r o c e s s i n g a n d  o p e r a ti n g g as -d r i ve n

b o o m s ,  b o o m  b r ake s ,  p e n d an ts ,  o r  s i m i l ar  ap p l i c ati o n s .  Ai r  o f
o th e r  g r ad e s  a n d  fr o m  s o u r c e s  o th e r  th an  i n s tr u m e n t ai r  c a n
b e  ap p r o p r i ate  fo r  g e n e r al  u ti l i ty u s e ,  a s  we l l .  S e e  C h ap te r  8  fo r

g e n e r al  u ti l i ty s ys te m s  r e q u i r e m e n ts .  

A. 5 . 1 . 1 3 . 3 . 7    S e e  F i g u r e  A. 5 . 1 . 1 3 . 3 . 7 .

A. 5 . 1 . 1 3 . 3 . 7 . 7    D r a wi n g  i n take  ai r  fr o m  o u ts i d e  i n  c o m p l i a n c e
wi th  5 . 1 . 3 . 6 . 3 . 1 1  i s  r e c o m m e n d e d .

A. 5 . 1 . 1 4    Al l  c yl i n d e r s  c o n tai n i n g  c o m p r e s s e d  g as e s ,  s u c h  a s
a n e s th e ti c  ga s e s ,  o x yge n ,  o r  o th e r  g as e s  u s e d  fo r  m e d i c i n al

p u r p o s e s ,  wh e th e r  th e s e  g as e s  ar e  fammable  o r  n o t,  s h o u l d
c o m p l y wi th  th e  specifcations  a n d  b e  m ai n ta i n e d  i n  ac c o r d ‐
a n c e  wi th  r e g u l ati o n s  o f th e  U S  D e p ar tm e n t o f Tr an s p o r tati o n .

C yl i n d e r  a n d  c o n tai n e r  te m p e r atu r e s  g r e ate r  th a n  5 2 ° C
( 1 2 5 ° F )  c an  r e s u l t i n  e x c e s s i ve  p r e s s u r e  i n c r e as e .  P r e s s u r e

r e l i e f d e vi c e s  a r e  s e n s i ti ve  to  te m p e r a tu r e  an d  p r e s s u r e .  Wh e n
r e l i e f d e vi c e s  ac tu ate ,  c o n te n ts  ar e  d i s c h a r ge d .

A. 5 . 1 . 1 4 . 2 . 1    T h e  p r o c e s s  c an  b e  a s u b s e t o f a  c u r r e n tl y u ti l i z e d
s ys te m ,  s u c h  as  a p r e c o n s tr u c ti o n  r i s k as s e s s m e n t.

A. 5 . 1 . 1 4 . 2 . 2 ( 4 )    A p r o c e d u r e  fo r  th e  s h u td o wn  a n d  r e s to r a ti o n
o f m e d i c al  ga s e s  d u r i n g  i n s tal l ati o n  o r  m a i n te n an c e  o f th e s e
s ys te m s  c an  b e  fo u n d  i n  An n e x  J ,  “ Re c o m m e n d e d  Gu i d e l i n e s

fo r  C o n d u c ti n g  P l a n n e d  M e d i c al  Ga s  S ys te m s  S h u td o wn s  an d
Te m p o r a r y B ac kfe e d , ”  o f AS S E / I AP M O / AN S I   6 0 0 0 ,  Professional
Qualifcations Standard for Medical Gas Systems Personnel.

A. 5 . 1 . 1 4 . 3 . 1    P i p i n g s ys te m s  fo r  th e  d i s tr i b u ti o n  o f fammable
ga s e s  ( e . g. ,  h yd r o ge n ,  ac e tyl e n e ,  n atu r al  g as )  a r e  o u ts i d e  th e
s c o p e  o f th i s  c h ap te r.

A. 5 . 1 . 1 4 . 3 . 3    Va c u u m  s ys te m s  fr o m  s ta ti o n  i n l e ts  to  th e  e x h a u s t
d i s c h ar g e  s h o u l d  b e  c o n s i d e r e d  c o n ta m i n ate d  u n l e s s  p r o ve n

o th e r wi s e .  M e th o d s  e x i s t to  d i s i n fe c t th e  s ys te m  o r  p o r ti o n s
th e r e o f.

C l o g gi n g o f r e g u l a to r s ,  fo r  e x am p l e ,  wi th  l i n t,  d e b r i s ,  o r
d r i e d  b o d y fuids,  r e d u c e s  vac u u m  s ys te m  p e r fo r m an c e .

A. 5 . 1 . 1 4 . 3 . 4    O th e r  e x am p l e s  o f p r o h i b i te d  u s e  o f m e d i c al –
s u r gi c a l  va c u u m  wo u l d  b e  s c o p e  c l e an i n g ,  d e c o n tam i n a ti o n ,
a n d  l a s e r  p l u m e .

A. 5 . 1 . 1 4 . 3 . 5    Wh e n  s p ac e s  a r e  c o n ve r te d ,  th e  i n l e ts  an d  o u tl e ts
s h o u l d  b e  ad d r e s s e d  i n  o n e  o f th e  fo l l o wi n g wa ys :

( 1 ) I n l e ts  an d  o u tl e ts  r e m o ve d  a n d  tu b i n g  c a p p e d
( 2 ) I n l e ts  a n d  o u tl e ts  p l u gg e d  a n d  p r o vi d e d  wi th  a  b l a n k-o ff

p l a te
( 3 ) I n l e ts  an d  o u tl e ts  r e m a i n  ac c e s s i b l e  fo r  m a i n te n an c e  an d

te s ti n g
( 4 ) O th e r  m e a n s  d e e m e d  ap p r o p r i ate  b y th e  AH J

P r o p e r  d e c o m m i s s i o n i n g  o f s ys te m s  s h o u l d  i n c l u d e  i d e n ti fy‐
i n g th e m  a s  n o t i n  s e r vi c e .  T h e  a s s o c i a te d  z o n e  va l ve  b o x  an d

al a r m  p a n e l s  s h o u l d  b e  ke p t u p -to -d a te  wi th  th e  c h an g e s  m ad e
to  r o o m s  n o  l o n g e r  s e r ve d .
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A u t o m a t i c
t r a p  a n d  d r a i n

D . P .

D e w  p o i n t
m o n i t o r

D e m a n d
c h e c k

B a l l  v a l v e
A u t o m a t i c
t ra p  a n d  
d r a i n

C h e c k v a l v e

P r e s s u re
i n d i c a t o r

P re s s u re
r e l i e f
v a l v e

D e m a n d  c h e c k
F i l t e r  w i t h
c h a n g e
i n d i c a t o r

D e w  p o i n t

S i g h t
g l a s s

A u t o m a t i c
d r a i n

P r e s s u re
re l i e f  v a l v e

G a u g e

M a n u a l
d ra i n

A S M E

S t a n d b y  h e a d e r
( 1  h o u r)

S t a n d b y
h e a d e r

I n t a ke ( s )

C o m p r e s s o r( s )

M o n i t o r i n g

S o u r c e
v a l v e

R e c e i v e r

A i r
t r e a t m e n t

&  c o n t ro lA f t e r c o o l e r /
a i r  d ry e r

C o m p r e s s o r( s )

I s o l a t i o n
v a l v e

O u t l e t
i s o l a t i o n

v a l v e ( s )

O u t l e t
i s o l a t i o n

v a l v e ( s )

I n l e t
i s o l a t i o n

v a l v e ( s )

C h e c k
v a l v e

R e l i e f
v a l v e

A f t e r c o o l e r s

D r y e r( s )

D e m a n d
c h e c k

S o u rc e
v a l v e

R e l i e f
v a l v e

P re s s u re
i n d i c a t o r

S y s t e m
p r e s s u re

s w i t c h /s e n s o r

C h a rc o a l
a d s o r b e r

F i l t e r

R e g u l a t o r

I n l e t
i s o l a t i o n
v a l v e s

O u t l e t
i s o l a t i o n

v a l v e  o r  c h e c k

C h a n g e
i n d i c a t o r s

I n l e t
i s o l a t i o n

m e a n s
( v a l v e  s h o w n )

N o t e :  U n i o n s  o r  o t h e r  d i s c o n n e c t  m e a n s  c a n  b e
r e q u i r e d  f o r  m a i n t e n a n c e  a n d /o r r e p l a c e m e n t  o f
e a c h  c o m p o n e n t .

I n l e t
i s o l a t i o n
v a l v e ( s )

D. P.P r e s s u re  r e g u l a t o r

Δ FI G U RE  A. 5 . 1 . 1 3 . 3 . 7   E l e m e n ts  o f Typ i c al  I n s tr um e n t Ai r S o u rc e .
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N A.5.1 .14.3.6    E n s u r i n g a c c e s s  to  a n d  p r o te c ti o n  o f o u td o o r
c e n tr al  s u p p l y s ys te m s ,  b o th  d ay-to - d ay a n d  i n  c as e  o f a d ve r s e
e ve n ts  ( e . g . ,  s n o w,  i c e ,  fooding) ,  i s  e s s e n ti a l  to  e ffe c ti ve  o p e r a‐

ti o n  o f th e  s ys te m s .  E x a m p l e s  o f e l e m e n ts  th e  e m e r g e n c y o p e r ‐
a ti o n s  p l an  s h o u l d  c o n s i d e r  i n c l u d e  d e s i g n ati n g  an d  e n fo r c i n g
r e s tr i c ti o n s  o n  p a r ki n g,  e n s u r i n g  ac c e s s  to  th e  fll  c o n n e c ti o n

fo r  th e  tan ke r  tr u c k,  s p i l l  c o n tr o l ,  m a i n te n an c e  o f th e  p a th way
fo r  c yl i n d e r  an d  c o n ta i n e r  c ar ts ,  an d  p r e ve n ti n g  ac c u m u l ati o n s

o f d e tr i tu s  i n  th e  e n c l o s u r e .

E x am p l e s  o f e l e m e n ts  th at m i g h t b e  c o n s i d e r e d  wh e n  p l an ‐
n i n g  fo r  a d ve r s e  e ve n ts  i n c l u d e  s n o w a n d  i c e  a c c u m u l a ti o n  an d
fooding  o f th e  p ath ways  to  th e  c e n tr al  s u p p l y s ys te m s .

A.5.1 .14.4.1    T h e  fac i l i ty s h o u l d  r e ta i n  a  wr i tte n  o r  an  e l e c ‐
tr o n i c  c o p y o f a l l  fndings  a n d  an y c o r r e c ti o n s  p e r fo r m e d .

A.5.1 .14.4.2.2    I n  ad d i ti o n  to  th e  m i n i m u m  i n s p e c ti o n  an d
te s ti n g i n  5 . 1 . 1 4 ,  fac i l i ti e s  s h o u l d  c o n s i d e r  a n n u a l l y i n s p e c ti n g
e q u i p m e n t an d  p r o c e d u r e s  an d  c o r r e c ti n g an y defciencies.

A.5.1 .14.4.3    T h e  fo l l o wi n g  s h o u l d  b e  c o n s i d e r e d  i n  a r o u ti n e
te s ti n g,  m ai n te n a n c e ,  an d  i n s p e c ti o n  p r o gr a m :

( 1 ) M e d i c a l  ai r  s o u r c e ,  as  fo l l o ws :

( a) Ro o m  te m p e r a tu r e
( b ) S h aft s e a l  c o n d i ti o n

( c ) F i l te r  c o n d i ti o n
( d ) P r e s e n c e  o f h yd r o c ar b o n s

( e ) Ro o m  ve n ti l a ti o n
( f) Wate r  q u al i ty,  i f s o  e q u i p p e d

( g) I n take  l o c ati o n
( h ) C ar b o n  m o n o x i d e  m o n i to r  c a l i b r a ti o n

( i ) Ai r  p u r i ty
( j ) D e w p o i n t

( 2 ) M e d i c a l  vac u u m  s o u r c e  — e x h a u s t l o c a ti o n
( 3 ) WAGD  s o u r c e  — e x h a u s t l o c a ti o n
( 4 ) I n s tr u m e n t a i r  s o u r c e  — flter  c o n d i ti o n
( 5 ) M an i fo l d  s o u r c e s  ( i n c l u d i n g s ys te m s  c o m p l yi n g  wi th

5 . 1 . 3 . 5 . 9 ,  5 . 1 . 3 . 5 . 1 0 ,  5 . 1 . 3 . 5 . 1 1 ,  a n d  5 . 1 . 3 . 1 0 ) ,  as  fo l l o ws :

( a) Ve n ti l a ti o n
( b ) E n c l o s u r e  l ab e l i n g

( 6 ) C r yo g e n i c  fuid  c e n tr al  s u p p l y s ys te m  s o u r c e  i n s p e c te d
i n  ac c o r d an c e  wi th  N F PA  5 5

( 7 ) F i n a l  l i n e  r e g u l a ti o n  fo r  a l l  p o s i ti ve  p r e s s u r e  s ys te m s  —
d e l i ve r y p r e s s u r e

( 8 ) Val ve s  — l ab e l i n g
( 9 ) Al ar m s  a n d  wa r n i n g  s ys te m s  — l am p  an d  au d i o  o p e r a‐

ti o n
( 1 0 ) Al ar m s  a n d  wa r n i n g  s ys te m s ,  a s  fo l l o ws :

( a) M as te r  a l a r m  s i g n al  o p e r ati o n
( b ) Ar e a  a l a r m  s i g n al  o p e r ati o n
( c ) L o c al  a l ar m  s i g n al  o p e r ati o n

( 1 1 ) S tati o n  o u tl e ts / i n l e ts ,  a s  fo l l o ws :

( a) F l o w
( b ) L ab e l i n g
( c ) L atc h i n g / d e l atc h i n g
( d ) L e aks

( 1 2 ) M e d i c a l  g as  q u al i ty,  as  fo l l o ws :

( a) P u r i ty — p e r c e n t c o n c e n tr ati o n
( b ) P e r m an e n t p ar ti c u l ate s  a n d  c o n ta m i n an ts
( c ) O d o r  an d  m o i s tu r e

A.5.1 .14.7.11    Ac c e s s i b i l i ty o f val ve s  an d  th e  vi s i b i l i ty a n d  au d i ‐
b i l i ty o f al ar m s  a r e  i n h e r e n t to  th e  fu n c ti o n s  fo r  wh i c h  th e y ar e

i n s ta l l e d .  T h e  h a z a r d  i n vo l ve d  i n  p l ac i n g an y e q u i p m e n t i n
fr o n t o f a va l ve  th a t b l o c ks  th e  l i n e  o f s i g h t i s  o b vi o u s .

Ac c e s s  to  al ar m s  i n vo l ve s  b o th  s e e i n g  an d  h e a r i n g  th e
a l a r m s .  An y o b s tr u c ti o n  o f s i g h t l i n e s  ( e . g. ,  wi th  a c o m p u te r

m o n i to r,  s i g n s ,  b o x e s ,  c ar ts )  o r  i m p ai r m e n t o f th e  al ar m ’ s
a u d i o  ( e . g . ,  b y ta p i n g o ve r  o r  p l u gg i n g  th e  s p e ake r  o r  s o u n d e r )
c a n  d e l a y o r  p r e ve n t r e s p o n s e .

D u r i n g r o u ti n e  s afe ty c h e c ks ,  a fa c i l i ty s h o u l d  i n c l u d e  vi s u al
c h e c ks  o f th e  vi s i b i l i ty,  ac c e s s ,  a n d  c o n d i ti o n  o f al l  z o n e  va l ve s

a n d  al ar m s .

A.5.1 .14.7.11(2)(a)    T h e  i n te n d e d  o p e r ato r ’ s  p o s i ti o n  i s  wh e r e
th e  p e r s o n  wh o  wi l l  o p e r a te  th e  val ve  c an  s e e  a n d  r e ac h  th e

va l ve  to  o p e n  o r  c l o s e  i t.  T h i s  c a n  i n vo l ve  o p e n i n g  ac c e s s  d o o r s ,
s tan d i n g  o n  a  l ad d e r,  o r  o th e r  a c ti o n s  th a t wo u l d  p u t th e  o p e r a‐
to r  i n to  th e  c o r r e c t p o s i ti o n .

A.5.2.1    S e c ti o n  5 . 1  c o ve r s  C ate go r y 1  p i p e d  g as  an d  vac u u m
s ys te m s ;  S e c ti o n  5 . 2  c o ve r s  C ate g o r y 2  p i p e d  ga s  a n d  vac u u m

s ys te m s ;  an d  S e c ti o n  5 . 3  c o ve r s  C ate go r y 3  p i p e d  ga s  an d
va c u u m  s ys te m s .

T h e  h e a l th  c a r e  fa c i l i ty’ s  g o ve r n i n g b o d y s h o u l d  d e s i gn a te  a
c a te g o r y i n  ac c o r d a n c e  wi th  C h ap te r  4  fo r  e ac h  p ati e n t c a r e

s p ac e  i n  th e  fa c i l i ty.  T h i s  p r o c e s s  s h o u l d  i n c l u d e  ar e a s  b e i n g
u s e d  fo r  m e d i c al  s u p p o r t ( e . g . ,  d e c o n ta m i n ati o n  o r  s te r i l i z a‐
ti o n ,  l ab  wo r k,  p o s t m o r te m )  th at ar e  n o t s tr i c tl y p ati e n t c a r e

s p ac e s  th e m s e l ve s  ( i . e . ,  th e r e  ar e  n o  p ati e n ts  th e r e )  b u t s h ar e
u ti l i ti e s  s u c h  as  m e d i c al  g as e s  o r  m e d i c al  s u p p o r t g as e s  wi th
s u c h  s p ac e s .  B e c a u s e  i t i s  n o t r e a l i s ti c  to  c r e ate  s e p a r ate  s u p p l y

s ys te m s  fo r  e ac h  c ate go r y,  i t i s  d e s i r a b l e  th at o n e  s u p p l y s ys te m
b e  u s e d  fo r  s p ac e s  o f al l  c ate g o r i e s  to  s u p p l y m e d i c a l  g as e s ,
m e d i c al  s u p p o r t ga s e s ,  an d  va c u u m s  to  te r m i n al s .

T h e  p r i n c i p l e  i s  s e t o u t at th e  s ta r t o f th e  r e q u i r e m e n ts  fo r
e a c h  c ate go r y i n  C h ap te r  5  (see 5. 1 . 1 ,  5. 2. 1 ,  and 5. 3. 1 ) th at a

h i g h e r  c ate go r y s o u r c e  a n d  p i p i n g  s ys te m  i s  p e r m i tte d  to
s u p p l y te r m i n al s  i n  a n y l o we r  C ate go r y s p a c e ;  a C ate go r y 1
s ys te m  c an  s u p p l y te r m i n al s  i n  C ate g o r y 2  a n d  C a te g o r y 3

s p ac e s ,  b u t a C a te g o r y 2  s ys te m  c a n n o t s u p p l y te r m i n al s  i n  a
C ate go r y 1  s p ac e .

N A.5.2.1 .1    C a te g o r y 2  p i p e d  ga s  o r  p i p e d  vac u u m  s ys te m
r e q u i r e m e n ts  s h o u l d  b e  ap p l i e d  wh e n  a l l  o f th e  fo l l o wi n g  c r i te ‐
r i a ar e  m e t:

( 1 ) O n l y m o d e r ate  s e d a ti o n  (as defned in 3. 3. 70. 3),  m i n i m al
s e d ati o n  (as defned in 3. 3. 70. 4),  o r  n o  s e d a ti o n  i s

p e r fo r m e d .  D e e p  s e d a ti o n  a n d  g e n e r al  a n e s th e s i a  ar e  n o t
p e r m i tte d .

( 2 ) T h e  l o s s  o f th e  p i p e d  ga s  o r  p i p e d  vac u u m  s ys te m s  i s
l i ke l y to  c au s e  m i n o r  i n j u r y to  p a ti e n ts ,  s taff,  o r  vi s i to r s .

( 3 ) T h e  fa c i l i ty p i p e d  g as  o r  p i p e d  vac u u m  s ys te m s  a r e  i n te n ‐
d e d  fo r  C ate go r y 2  p ati e n t c ar e  s p ac e s i n  ac c o r d an c e  wi th
3 . 3 . 1 4 6 . 2 .

A.5.2.14    M e d i c a l  g as  a n d  vac u u m  s ys te m s  s h o u l d  b e  s u r ve ye d
a t l e as t an n u al l y fo r  th e  i te m s  th a t fo l l o w an d  defcient i te m s
c o r r e c te d .

S u r ve y o f m e d i c a l  ai r  an d  i n s tr u m e n t ai r  s o u r c e s  s h o u l d
i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  fo l l o wi n g:

( 1 ) D e w p o i n t m o n i to r  ( o p e r a ti o n  a n d  c al i b r ati o n )
( 2 ) C ar b o n  m o n o x i d e  m o n i to r  ( m e d i c a l  ai r  o n l y)  ( o p e r a‐

ti o n  an d  c a l i b r a ti o n )
( 3 ) Afte r c o o l e r s  ( c o n d i ti o n ,  o p e r ati o n  o f d r ai n s )
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( 4 ) O p e r ati n g  p r e s s u r e s  ( c u t-i n ,  c u t-o u t,  an d  c o n tr o l  p r e s ‐
s u r e s )

( 5 ) Al l  l o c al  al ar m s  ( ve r i fy p r e s e n c e  o f r e q u i r e d  al ar m s ,
p e r fo r m  e l e c tr i c a l  te s t,  te s t l ag  a l a r m )

( 6 ) Re c e i ve r  e l e m e n ts  ( au to  d r ai n ,  m a n u al  d r ai n ,  s i gh t gl as s ,
p r e s s u r e  ga u g e )

( 7 ) F i l te r s  ( c o n d i ti o n )
( 8 ) P r e s s u r e  r e gu l ato r s  ( c o n d i ti o n ,  o u tp u t p r e s s u r e )
( 9 ) S o u r c e  va l ve  ( l a b e l i n g )

( 1 0 ) I n take  ( l o c ati o n  an d  c o n d i ti o n )
( 1 1 ) H o u s e ke e p i n g  ar o u n d  c o m p r e s s o r s

S u r ve y o f th e  m e d i c al  vac u u m  a n d  th e  WAGD  s o u r c e ( s )
s h o u l d  i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) O p e r ati n g  vac u u m  ( c u t-i n ,  c u t-o u t,  an d  c o n tr o l  p r e s ‐
s u r e s )

( 2 ) Al l  l o c al  al a r m s  ( ve r i fy p r e s e n c e  o f r e q u i r e d  al ar m s ,
p e r fo r m  e l e c tr i c a l  te s t,  te s t l ag  a l a r m )

( 3 ) Re c e i ve r  e l e m e n ts  ( m a n u al  d r a i n ,  s i gh t g l as s ,  vac u u m
g au ge )

( 4 ) S o u r c e  va l ve  ( l a b e l i n g )
( 5 ) E x h au s t ( l o c ati o n  an d  c o n d i ti o n )
( 6 ) H o u s e ke e p i n g  ar o u n d  p u m p

S u r ve y o f th e  m e d i c a l  g as  m a n i fo l d  s o u r c e ( s )  s h o u l d
i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  fo l l o wi n g:

( 1 ) N u m b e r  o f c yl i n d e r s  ( d a m a ge d  c o n n e c to r s )
( 2 ) C yl i n d e r  l e ad s  ( c o n d i ti o n )
( 3 ) C as c ad e  ( s wi tc h i n g  fr o m  o n e  h e ad e r  to  an o th e r )
( 4 ) Al l  l o c al  al ar m s  ( ve r i fy p r e s e n c e  o f r e q u i r e d  al ar m s ,

p e r fo r m  e l e c tr i c a l  te s t,  te s t a l l  a l a r m s )
( 5 ) S o u r c e  val ve  ( l a b e l i n g )
( 6 ) Re l i e f va l ve s  ( d i s c h ar g e  l o c ati o n  an d  c o n d i ti o n )
( 7 ) L e a ks
( 8 ) S e c u r i ty ( d o o r  o r  g ate  l o c ks  an d  s i gn a ge )
( 9 ) Ve n ti l a ti o n  ( ge n e r a l  o p e r ati o n ,  h o u s e ke e p i n g )

( 1 0 ) H o u s e ke e p i n g ar o u n d  m an i fo l d s

S u r ve y o f m e d i c a l  ga s  ar e a al a r m s  s h o u l d  i n c l u d e ,  b u t n o t b e
l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) L o c ati o n s  ( vi s i b l e  to  s ta ff)
( 2 ) S i g n al s  ( au d i b l e  a n d  vi s u al ,  u s e  te s t fu n c ti o n )
( 3 ) Ac ti vati o n  at l o w p r e s s u r e
( 4 ) Ac ti vati o n  at h i gh  p r e s s u r e
( 5 ) H o u s e ke e p i n g  ar o u n d  al a r m

S u r ve y o f m e d i c al  g as  m as te r  a l ar m s  s h o u l d  i n c l u d e ,  b u t n o t
b e  l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) L o c ati o n s  ( vi s i b l e  to  a p p r o p r i ate  s ta ff)
( 2 ) S i gn a l s  ( au d i b l e  a n d  vi s u a l ,  u s e  te s t fu n c ti o n )
( 3 ) Ac ti vati o n  at l o w p r e s s u r e
( 4 ) Ac ti vati o n  at h i g h  p r e s s u r e
( 5 ) H o u s e ke e p i n g ar o u n d  al ar m

S u r ve y o f z o n e  va l ve s  s h o u l d  i n c l u d e ,  b u t n o t b e  l i m i te d  to ,
th e  fo l l o wi n g :

( 1 ) L o c ati o n s  ( r e l ati o n s h i p  to  te r m i n al s  c o n tr o l l e d )
( 2 ) L e aks
( 3 ) L ab e l i n g
( 4 ) H o u s e ke e p i n g  ar o u n d  al a r m

S u r ve y o f m e d i c al  g as  o u tl e t/ i n l e ts  s h o u l d  i n c l u d e ,  b u t n o t
b e  l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) F l o w an d  fu n c ti o n
( 2 ) L a tc h i n g / d e l a tc h i n g

( 3 ) L e a ks
( 4 ) Ge n e r al  c o n d i ti o n  ( n o n i n te r c h a n ge a b l e  i n d e x i n g )

T h e  fa c i l i ty s h o u l d  r e tai n  a  wr i tte n  o r  a n  e l e c tr o n i c  c o p y o f
al l  fndings  an d  a n y c o r r e c ti o n s  p e r fo r m e d .

A.5.3.1    T h e  h e al th  c ar e  fac i l i ty’ s  go ve r n i n g  b o d y s h o u l d  d e s i g‐
n ate  a  c ate g o r y i n  a c c o r d an c e  wi th  C h ap te r  4  fo r  e a c h  p ati e n t

c a r e  s p ac e  i n  th e  fa c i l i ty.  T h i s  p r o c e s s  s h o u l d  i n c l u d e  ar e a s
b e i n g u s e d  fo r  m e d i c a l  s u p p o r t ( e . g . ,  d e c o n ta m i n ati o n  o r  s te r i ‐
l i z ati o n ,  l ab  wo r k,  p o s t m o r te m )  th at ar e  n o t s tr i c tl y p ati e n t

c a r e  s p a c e s  th e m s e l ve s  ( i . e . ,  th e r e  a r e  n o  p a ti e n ts  th e r e )  b u t
s h a r e  u ti l i ti e s  s u c h  a s  m e d i c a l  ga s e s  o r  m e d i c al  s u p p o r t g as e s
wi th  s u c h  s p a c e s .  B e c a u s e  i t i s  n o t r e a l i s ti c  to  c r e ate  s e p a r ate

s u p p l y s ys te m s  fo r  e ac h  c a te g o r y,  i t i s  d e s i r ab l e  th at o n e  s u p p l y
s ys te m  b e  u s e d  fo r  s p ac e s  o f al l  c ate go r i e s  to  s u p p l y m e d i c al
ga s e s ,  m e d i c a l  s u p p o r t g as e s ,  a n d  va c u u m s  to  te r m i n al s .

T h e  p r i n c i p l e  i s  s e t o u t at th e  s ta r t o f th e  r e q u i r e m e n ts  fo r
e a c h  c ate go r y i n  C h ap te r  5  (see 5. 1 . 1 ,  5. 2. 1 ,  and 5. 3. 1 ) th at a

h i g h e r  c ate go r y s o u r c e  a n d  p i p i n g  s ys te m  i s  p e r m i tte d  to
s u p p l y te r m i n al s  i n  a n y l o we r  C ate go r y s p a c e ;  a C ate go r y 1
s ys te m  c an  s u p p l y te r m i n al s  i n  C ate g o r y 2  a n d  C a te g o r y 3

s p ac e s ,  b u t a C ate go r y 3  s ys te m  c an n o t s u p p l y te r m i n a l s  i n
C ate go r y 1  o r  C ate go r y 2  s p ac e s .

N A.5.3.1 .1    C a te g o r y 3  p i p e d  ga s  o r  p i p e d  vac u u m  s ys te m
r e q u i r e m e n ts  s h o u l d  b e  ap p l i e d  wh e n  a l l  o f th e  fo l l o wi n g  c r i te ‐
r i a ar e  m e t:

( 1 ) O n l y m i n i m al  s e d a ti o n ,  as  defned  i n  3 . 3 . 7 0 . 4 ,  o r  n o  s e d a‐
ti o n  i s  p e r fo r m e d .  D e e p  s e d ati o n ,  m o d e r ate  s e d a ti o n ,

an d  g e n e r al  a n e s th e s i a  ar e  n o t p e r m i tte d .
( 2 ) T h e  l o s s  o f th e  p i p e d  g as  o r  p i p e d  vac u u m  s ys te m s  i s  n o t

l i ke l y to  c au s e  i n j u r y to  p a ti e n ts ,  s taff,  o r  vi s i to r s  b u t c a n
c a u s e  d i s c o m fo r t.

( 3 ) T h e  fac i l i ty p i p e d  g as  o r  p i p e d  vac u u m  s ys te m s  a r e  i n te n ‐
d e d  fo r  C a te g o r y 3  p ati e n t c ar e  s p a c e s  i n  ac c o r d an c e  wi th
3 . 3 . 1 4 6 . 3 .

A.5.3.3.5.10(3)    M e d i c al  g as e s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,
o x yg e n ,  n i tr o u s  o x i d e ,  n i tr o g e n ,  m e d i c a l  ai r,  c a r b o n  d i o x i d e ,
a n d  h e l i u m .

N A.5.4.1    C r yo g e n i c  l i q u i d s  m i gh t b e  d r a wn  fr o m  c o n ta i n e r s  fo r
u s e  i n  l i q u i d  fo r m  fo r  th e  p r e s e r vati o n  o f i te m s  i n c l u d i n g,  b u t

n o t l i m i te d  to ,  s p e c i m e n s ,  e m b r yo s ,  a n d  m ate r i al  s a m p l e s .

Specifc  h az ar d s  a r e  p r e s e n t wh e n e ve r  c r yo g e n i c  liquefed
g as e s  a r e  m an i p u l ate d  o r  u s e d ,  i n c l u d i n g ,  b u t n o t l i m i te d  to ,

th e  fo l l o wi n g:

( 1 ) H a z a r d s  d u e  to  e x p o s u r e  to  ve r y l o w te m p e r atu r e s  ( e . g . ,
fr o s t b u r n s ,  fr o s tb i te )

( 2 ) H az ar d s  d u e  to  r ap i d  vap o r i z ati o n  ( i . e . ,  e x p an s i o n  o f
vo l u m e )  o f th e  l i q u i d  i n to  g as  ( e . g. ,  e x p l o s i o n )

( 3 ) H az ar d s  d u e  to  d e p l e ti o n  o f th e  s u p p l y o f l i q u i d  o r  p i p e ‐
l i n e  i n te r r u p ti o n  o f l i q u i d  th r o u g h  e q u i p m e n t fa i l u r e ,
o p e r ato r  e r r o r,  vap o r  l o c k,  o r  o th e r  p h e n o m e n a i n h e r e n t

to  th e  u s e  o f liquefed  g as e s ,  wh i c h  c an  r e s u l t i n  th e  l o s s
o f c r yo g e n i c a l l y p r e s e r ve d  m a te r i al s

( 4 ) H az ar d s  d u e  to  va p o r i z ati o n  o f th e  l i q u i d  an d  th e
m a n ag e m e n t o f th e  r e s u l ti n g g as  ( e . g . ,  l i q u i d  n i tr o g e n
d i s c h ar g e  i n to  r o o m  a i r  wi th  th e  c o n s e q u e n c e  o f d e p l e t‐
i n g  th e  r o o m  o x yg e n )

( 5 ) I c i n g an d  c o n d e n s a te  fo r m a ti o n  a r o u n d  th e  p i p i n g
( 6 ) H a z a r d s  n atu r al  to  th e  g as  i ts e l f ( e . g. ,  o x yge n  a s  a n

o x i d i z e r )
( 7 ) H az ar d s  d u e  to  th e  h an d l i n g  an d  s to r a ge  o f c o n tai n e r s
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N A.5.4.5.2    T h e  n e e d  to  ve n ti l a te  th e  d i s c h a r ge d  ga s  to  e n s u r e  a
s a fe  a tm o s p h e r e  s h al l  b e  c o n s i d e r e d .

N A.5.4.6.2    Au to m a te d  ve n ti l ati o n  s ys te m s  th at o p e r ate  wi th  a
r o o m  m o n i to r  a r e  ac c e p tab l e .  Ve n ti l ati o n  s h o u l d  c o n s i d e r  th e

p o te n ti a l  fo r  l i q u i d  b o i l o ff an d  r e s u l tan t ve n ti n g .

N A.5.4.6.5(1)    S ys te m s  th a t al l o w l i m i te d  l i q u i d  wi th d r awa l  fr o m
th e  s e c o n d ar y h e ad e r  to  r e d u c e  b o i l o ff a r e  ac c e p tab l e .

N A.5.4.6.9.1 .3    S p e c i al  p u r p o s e  d e vi c e s  i n c l u d e ,  b u t ar e  n o t l i m i ‐
te d  to ,  p h as e  s e p ar a to r  va l ve s  a n d  d i ve r te r  va l ve s .

N A.5.4.6.10(4)    C r i te r i a fo r  th e  te s ti n g  o f l i q u i d  c r yo g e n  wi th ‐
d r awa l  p i p i n g wi l l  va r y wi th  th e  te c h n o l o g y,  d e s i gn ,  s i te  c o n d i ‐

ti o n s ,  an d  i n s tal l ati o n  te c h n i q u e s  e m p l o ye d .  T h e  te s t c r i te r i a to
b e  e m p l o ye d  s h o u l d  b e  e s tab l i s h e d  d u r i n g th e  d e s i g n  o f th e

s ys te m .

Δ A.6.1    Al th o u gh  c o m p l e te  c o m p l i a n c e  wi th  th i s  c h ap te r  i s
d e s i r ab l e ,  var i a ti o n s  i n  e x i s ti n g h e al th  c ar e  fa c i l i ti e s  s h o u l d  b e

c o n s i d e r e d  a c c e p ta b l e  i n  i n s tan c e s  wh e r e  wi r i n g  ar r a n ge m e n ts
ar e  i n  a c c o r d an c e  wi th  p r i o r  e d i ti o n s  o f th i s  d o c u m e n t o r

a ffo r d  a n  e q u i va l e n t d e g r e e  o f p e r fo r m a n c e  an d  r e l i a b i l i ty.
S u c h  var i ati o n s  c o u l d  o c c u r,  p ar ti c u l ar l y wi th  c e r ta i n  wi r i n g i n
s e p ar a te  o r  c o m m o n  r a c e ways ,  wi th  c e r ta i n  fu n c ti o n s  c o n n e c ‐

te d  to  o n e  o r  a n o th e r  s ys te m  o r  b r an c h ,  o r  wi th  c e r ta i n  p r o vi ‐
s i o n s  fo r  au to m ati c al l y o r  m an u al l y d e l aye d  r e s to r ati o n  o f
p o we r.

A.6.2.1    E l e c tr i c a l  s ys te m s  c an  b e  s u b j e c t to  th e  o c c u r r e n c e  o f
e l e c tr i c al  fres.  Gr o u n d i n g  s ys te m s ,  o ve r c u r r e n t p r o te c ti ve  d e vi ‐

c e s ,  an d  o th e r  s u b j e c ts  d i s c u s s e d  i n  th i s  c o d e  c o u l d  b e  i n te n ‐
d e d  fo r  fre  p r e ve n ti o n  as  we l l  as  o th e r  p u r p o s e s .  T h i s  a s p e c t o f
e l e c tr i c al  s ys te m s  i s  th e  p r i m ar y fo c u s  o f o th e r  N F PA s ta n d ar d s

a n d  wi l l  n o t b e  e m p h a s i z e d  h e r e i n .

A.6.3.2.1    As s i gn m e n t o f d e gr e e  o f r e l i ab i l i ty o f e l e c tr i c al
s ys te m s  i n  h e a l th  c a r e  fa c i l i ti e s  d e p e n d s  o n  th e  c a r e fu l  e val u a‐

ti o n  o f th e  var i a b l e s  a t e ac h  p ar ti c u l ar  i n s tal l ati o n .  F o r  fu r th e r
i n fo r m a ti o n ,  s e e  AN S I / I E E E  4 9 3 ,  Recommended Practice for the

Design of Reliable Industrial and Commercial Power Systems.

Δ A.6.3.2.2.1    I t i s  b e s t,  i f p o s s i b l e ,  to  e m p l o y o n l y o n e  typ e  o f
r e c e p ta c l e  ( i . e . ,  s tan d ar d  th r e e -p r o n g  typ e )  fo r  a s  m a n y r e c e p ‐

ta c l e s  b e i n g  s e r ve d  b y th e  s am e  l i n e  vo l tag e  to  a vo i d  th e  i n a b i l ‐
i ty to  c o n n e c t l i fe -s u p p o r t e q u i p m e n t i n  e m e r ge n c i e s .  T h e

s tr ai gh t-b l a d e ,  th r e e -p r o n g  r e c e p tac l e  i s  n o w p e r m i tte d  i n  a l l
l o c ati o n s  i n  a  h o s p i ta l .  P r e vi o u s l y,  s p e c i a l  r e c e p ta c l e s  we r e
specifed  i n  o p e r a ti n g r o o m  l o c ati o n s  a n d  c au s e d  c o m p ati b i l i ty

p r o b l e m s .

H o s p i tal  g r ad e  r e q u i r e m e n ts  ar e  i n  a d d i ti o n  to  th e  b as i c
c o n s tr u c ti o n  an d  p e r fo r m an c e  r e q u i r e m e n ts  fo r  g e n e r al -

p u r p o s e  r e c e p tac l e s .  T h e s e  r e q u i r e m e n ts  e n h a n c e  th e  s a fe ty o f
p ati e n ts  wh o  m i gh t b e  m o r e  s u s c e p ti b l e  to  s tr a y c u r r e n ts ,  e val u ‐

ate  th e  i n te g r i ty o f th e  r e c e p tac l e ’ s  gr o u n d i n g  p ath  wh e r e
s u b j e c te d  to  th e  c o n d i ti o n s  e n c o u n te r e d  i n  h e a l th  c ar e  fac i l i ‐
ti e s ,  a n d  a p p l y to  r e c e p tac l e s  th a t a r e  n o n -l o c ki n g -typ e ,  1 2 5 -

vo l t,  1 5 - o r  2 0 - am p e r e  g r o u n d i n g r e c e p tac l e s  o f N E M A
confgurations  5 - 1 5 R,  5 -2 0 R,  5 -2 0 RA,  6 -1 5 R,  6 -2 0 R,  an d  6 -2 0 RA.
F o r  th e  e va l u a ti o n  r e q u i r e m e n ts  o f h o s p i ta l -g r ad e  r e c e p ta c l e s ,

s e e  U L  4 9 8 ,  Attachment Plugs and Receptacles.  F o r  r e c e p tac l e
confguration  d i m e n s i o n s ,  s e e  AN S I / N E M A WD  6 ,  Wiring Devi‐
ces — Dimensional Specifcations.

A.6.3.2.2.5    C ar e  s h o u l d  b e  ta ke n  i n  s p e c i fyi n g  a  s ys te m
c o n tai n i n g i s o l ate d  g r o u n d  r e c e p ta c l e s ,  b e c au s e  th e  g r o u n d i n g

i m p e d an c e  i s  c o n tr o l l e d  o n l y b y th e  gr o u n d i n g  wi r e s  an d  d o e s

n o t beneft fr o m  a n y c o n d u i t o r  b u i l d i n g  s tr u c tu r e  i n  p a r al l e l
wi th  i t.

A.6.3.2.2.7    A c l i n i c a l  l a b o r a to r y i s  a  s p ac e  wh e r e  d i ag n o s ti c
te s ts  ar e  p e r fo r m e d  a s  p ar t o f p a ti e n t c ar e .

A.6.3.2.3.1    M o i s tu r e  c an  r e d u c e  th e  c o n ta c t r e s i s tan c e  o f th e
b o d y,  a n d  e l e c tr i c al  i n s u l ati o n  i s  m o r e  s u b j e c t to  fai l u r e .

A.6.3.2.3.4    I n  c o n d u c ti n g a r i s k as s e s s m e n t,  th e  h e al th  c ar e
g o ve r n i n g b o d y s h o u l d  c o n s u l t wi th  al l  r e l e va n t p ar ti e s ,  i n c l u d ‐

i n g ,  b u t n o t l i m i te d  to ,  c l i n i c i a n s ,  b i o m e d i c al  e n g i n e e r i n g s ta ff,
a n d  fac i l i ty s afe ty e n gi n e e r i n g  s taff.

A.6.3.2.3.8    T h e  h e al th  c ar e  h e a l th  c a r e  fa c i l i ty’ s  go ve r n i n g
b o d y an d  d e s i g n e r  o f r e c o r d  s h o u l d  e val u ate  th e  typ e  o f p r o te c ‐
ti o n  to  b e  p r o vi d e d  a ga i n s t e l e c tr i c a l  s h o c k to  p ati e n ts  an d

c a r e gi ve r s  i n  we t p r o c e d u r e  l o c ati o n s .  T h e  ap p l i c a ti o n  c o n s i d ‐
e r a ti o n s  s h o u l d  i n c l u d e  b u t n o t b e  l i m i te d  to  th e  r e l i a b i l i ty o f
p o we r  to  c r i ti c al  e q u i p m e n t an d  s ys te m s .

A.6.3.2.4    T h e  r e q u i r e m e n t th at b r an c h  c i r c u i ts  b e  fe d  fr o m
n o t m o r e  th a n  o n e  d i s tr i b u ti o n  p an e l  was  i n tr o d u c e d  fo r

s e ve r al  r e as o n s .  A g e n e r al  p r i n c i p l e  i s  to  m i n i m i z e  p o s s i b l e
p o te n ti a l  d i ffe r e n c e s  b e twe e n  th e  g r o u n d i n g  p i n s  o f r e c e p ta‐
c l e s  i n  o n e  a r e a b y b r i n g i n g  th e  g r o u n d i n g c o n d u c to r s  to  a

c o m m o n  p o i n t.  A specifc  r e as o n  i s  to  s i m p l i fy m a i n te n an c e  b y
m a ki n g i t e as i e r  to  fnd  th e  s o u r c e  fo r  th e  r e c e p tac l e s  i n  a
r o o m .  T h i s  i s  p a r ti c u l a r l y a p r o b l e m  i n  h o s p i tal s  wh e r e  e m e r ‐

ge n c y c o n d i ti o n s  m i g h t r e q u i r e  r ap i d  r e s to r a ti o n  o f p o we r.

A.6.3.2.5.1 .5    T h e  r e q u i r e m e n t fo r  g r o u n d i n g i n te r c o n n e c ti o n
b e twe e n  th e  n o r m al  a n d  e s s e n ti al  p o we r  s ys te m s  fo l l o ws  th e

p r i n c i p l e  o f m i n i m i z i n g p o s s i b l e  p o te n ti al  d i ffe r e n c e s  b e twe e n
th e  g r o u n d i n g p i n s  o f r e c e p tac l e s  i n  o n e  a r e a b y b r i n g i n g  th e

gr o u n d i n g  c o n d u c to r s  to  a c o m m o n  p o i n t.

A.6.3.2.5.3    S p e c i al  gr o u n d i n g  m e th o d s  c o u l d  b e  r e q u i r e d  i n
p ati e n t vi c i n i ti e s  i m m e d i ate l y a d j ac e n t to  r o o m s  c o n tai n i n g

h i gh - p o we r  o r  h i gh -fr e q u e n c y e q u i p m e n t th at c au s e s  e l e c tr i c al
i n te r fe r e n c e  wi th  m o n i to r s  o r  o th e r  e l e c tr o m e d i c a l  d e vi c e s .  I n

e x tr e m e  c as e s ,  e l e c tr o m ag n e ti c  i n d u c ti o n  c a n  c au s e  th e  vo l tag e
l i m i ts  o f 6 . 3 . 3 . 1  to  b e  e x c e e d e d .

E l e c tr o m a gn e ti c  i n te r fe r e n c e  p r o b l e m s  c a n  b e  d u e  to  a va r i ‐
e ty o f c au s e s ,  s o m e  s i m p l e ,  o th e r s  c o m p l e x .  S u c h  p r o b l e m s  a r e
b e s t s o l ve d  o n e  a t a ti m e .  I n  s o m e  l o c ati o n s ,  g r o u n d i n g o f

s tr e tc h e r s ,  e x am i n i n g ta b l e s ,  o r  b e d  fr a m e s  wi l l  b e  h e l p fu l .
Wh e r e  n e c e s s ar y,  a  p ati e n t e q u i p m e n t g r o u n d i n g p o i n t s h o u l d
b e  i n s tal l e d .  T h i s  c an  u s u al l y b e  ac c o m p l i s h e d  e ve n  afte r

c o m p l e ti o n  o f c o n s tr u c ti o n  b y i n s tal l i n g  a  r e c e p tac l e  fa c e p l a te
ftted  wi th  gr o u n d i n g  p o s ts .  S p e c i al  gr o u n d i n g  wi r e s  s h o u l d
n o t b e  u s e d  u n l e s s  th e y a r e  fo u n d  to  b e  e s s e n ti al  fo r  a  p ar ti c u ‐

l ar  l o c ati o n ,  b e c au s e  th e y c an  i n te r fe r e  wi th  p ati e n t c a r e  p r o c e ‐
d u r e s  o r  p r e s e n t tr i p  h a z a r d s .

A.6.3.2.9    P ati e n t p r o te c ti o n  i s  p r o vi d e d  p r i m ar i l y b y an
ad e q u ate  g r o u n d i n g s ys te m .  T h e  u n gr o u n d e d  s e c o n d ar y o f th e
i s o l ati o n  tr a n s fo r m e r  r e d u c e s  th e  c r o s s -s e c ti o n a l  ar e a  o f

g r o u n d i n g  c o n d u c to r s  n e c e s s a r y to  p r o te c t th e  p a ti e n t a ga i n s t
vo l tag e  r e s u l ti n g  fr o m  fau l t c u r r e n t b y r e d u c i n g th e  m a x i m u m
c u r r e n t i n  c as e  o f a  s i n gl e  p r o b a b l e  fa u l t i n  th e  g r o u n d i n g

s ys te m .  T h e  l i n e  i s o l ati o n  m o n i to r  i s  u s e d  to  p r o vi d e  war n i n g
wh e n  a  s i n g l e  fau l t o c c u r s .  E x c e s s i ve  c u r r e n t i n  th e  g r o u n d i n g
c o n d u c to r s  wi l l  n o t r e s u l t i n  a h a z a r d  to  th e  p ati e n t u n l e s s  a

s e c o n d  fa u l t o c c u r s .  I f th e  c u r r e n t i n  th e  g r o u n d i n g s ys te m
d o e s  n o t e x c e e d  1 0  m A,  e ve n  u n d e r  fa u l t c o n d i ti o n s ,  th e  vo l t‐
ag e  a c r o s s  3  m  ( 9 . 8 4  ft)  o f N o .  1 2  AWG  wi r e  wi l l  n o t e x c e e d
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0 . 2  m V,  an d  th e  vo l ta ge  a c r o s s  3  m  ( 9 . 8 4  ft)  o f N o .  1 8  AWG
gr o u n d i n g  c o n d u c to r  i n  a  fexible  c o r d  wi l l  n o t e x c e e d  0 . 8  m V.
Al l o wi n g  0 . 1  m V a c r o s s  e a c h  c o n n e c to r,  th e  vo l ta ge  b e twe e n
two  p i e c e s  o f p a ti e n t-c o n n e c te d  e q u i p m e n t wi l l  n o t e x c e e d
2  m V.

T h e  r e fe r e n c e  g r o u n d i n g p o i n t i s  i n te n d e d  to  e n s u r e  th a t a l l
e l e c tr i c a l l y c o n d u c ti ve  s u r fa c e s  o f th e  b u i l d i n g s tr u c tu r e ,  wh i c h
c o u l d  r e c e i ve  h e avy fa u l t c u r r e n ts  fr o m  o r d i n ar y ( gr o u n d e d )
c i r c u i ts ,  ar e  g r o u n d e d  i n  a m an n e r  to  b yp a s s  th e s e  h e avy
c u r r e n ts  fr o m  th e  o p e r a ti n g r o o m .

A.6.3.2.9.2.1    I t i s  d e s i r ab l e  to  l i m i t th e  s i z e  o f th e  i s o l a ti o n
tr an s fo r m e r  to  1 0  kVA o r  l e s s  an d  to  u s e  c o n d u c to r  i n s u l a ti o n
wi th  l o w l e a ka ge  to  m e e t th e  i m p e d an c e  r e q u i r e m e n ts .  Ke e p ‐
i n g b r an c h  c i r c u i ts  s h o r t a n d  u s i n g  i n s u l ati o n  wi th  a d i e l e c tr i c
c o n s ta n t l e s s  th an  3 . 5  an d  i n s u l a ti o n  r e s i s tan c e  c o n s tan t gr e a te r
th an  6 1 0 0  m e g o h m m e te r s  at 1 6 ° C  ( 2 0 , 0 0 0  m e go h m -ft at 6 0 ° F )
r e d u c e s  l e a ka ge  fr o m  l i n e  to  gr o u n d .

To  c o r r e c t m i l l i am m e te r  r e ad i n g  to  l i n e  i m p e d a n c e ,  u s e  th e
fo l l o wi n g  e q u ati o n :

L i n e  i m p e d a n c e  i n  o h m s( ) =
⋅V

I

1 0 0 0

wh e r e :
V = i s o l a te d  p o we r  s ys te m  vo l ta ge
I = m i l l i a m m e te r  r e ad i n g m a d e  d u ri n g  i m p e d a n c e  te s t

A.6.3.2.9.3.1    P r o te c ti o n  fo r  th e  p ati e n t i s  p r o vi d e d  p r i m ar i l y
b y a g r o u n d i n g s ys te m .  T h e  u n g r o u n d e d  s e c o n d a r y o f th e  i s o l a‐
ti o n  tr an s fo r m e r  r e d u c e s  th e  m ax i m u m  c u r r e n t i n  th e  g r o u n d ‐
i n g s ys te m  i n  c as e  o f a  s i n gl e  fau l t b e twe e n  e i th e r  i s o l ate d
p o we r  c o n d u c to r  a n d  g r o u n d .  T h e  l i n e  i s o l ati o n  m o n i to r
p r o vi d e s  wa r n i n g  wh e n  a s i n gl e  fau l t o c c u r s ,  o r  wh e n  e x c e s ‐
s i ve l y l o w i m p e d a n c e  to  g r o u n d  d e ve l o p s ,  wh i c h  m i gh t e x p o s e
th e  p ati e n t to  an  u n s afe  c o n d i ti o n  i f an  a d d i ti o n al  fa u l t o c c u r s .
E x c e s s i ve  c u r r e n t i n  th e  g r o u n d i n g c o n d u c to r s  wi l l  n o t r e s u l t
fr o m  a  frst fa u l t.  A h a z a r d  e x i s ts  i f a s e c o n d  fa u l t o c c u r s  b e fo r e
th e  frst fau l t i s  c l e ar e d .

A.6.3.2.9.3.3    I t i s  d e s i r ab l e  to  r e d u c e  th i s  m o n i to r  h az ar d
c u r r e n t,  p r o vi d e d  th a t th i s  r e d u c ti o n  r e s u l ts  i n  an  i n c r e as e d
“ n o t al ar m ”  th r e s h o l d  val u e  fo r  th e  fa u l t h az ar d  c u r r e n t.

A.6.3.2.9.3.4    I t i s  d e s i r a b l e  to  l o c ate  th e  am m e te r  s u c h  th a t i t
i s  c o n s p i c u o u s l y vi s i b l e  to  p e r s o n s  i n  th e  a n e s th e ti z i n g  l o c ati o n .

T h e  l i n e  i s o l a ti o n  m o n i to r  c an  b e  a c o m p o s i te  u n i t,  wi th  a
s e n s i n g  s e c ti o n  c ab l e d  to  a s e p ar a te  d i s p l ay p an e l  s e c ti o n  o n
wh i c h  th e  al ar m  a n d  te s t fu n c ti o n s  ar e  l o c ate d ,  i f th e  two
s e c ti o n s  a r e  wi th i n  th e  s a m e  e l e c tr i c  e n c l o s u r e .

A.6.3.3.1 .1    I n  a c o n ve n ti o n al  g r o u n d e d  p o we r  d i s tr i b u ti o n
s ys te m ,  o n e  o f th e  l i n e  c o n d u c to r s  i s  d e l i b e r a te l y g r o u n d e d ,
u s u al l y at s o m e  d i s tr i b u ti o n  p a n e l  o r  th e  s e r vi c e  e n tr a n c e .  T h i s
gr o u n d e d  c o n d u c to r  i s  identifed  a s  th e  n e u tr al  c o n d u c to r.
T h e  o th e r  l i n e  c o n d u c to r ( s )  i s  th e  h i g h  s i d e  o f th e  l i n e .  T h e
l o ad s  to  b e  s e r ve d  b y th i s  d i s tr i b u ti o n  s ys te m  ar e  fe d  b y th e
h i g h  a n d  n e u tr al  c o n d u c to r s .

I n  ad d i ti o n  to  th e  h i g h  a n d  n e u tr al  c o n d u c to r s ,  a  g r o u n d i n g
c o n d u c to r  i s  p r o vi d e d .  O n e  e n d  i s  c o n n e c te d  to  th e  n e u tr al  a t
th e  p o i n t wh e r e  th e  n e u tr al  i s  g r o u n d e d ,  an d  th e  o th e r  e n d
l e ad s  o u t to  th e  c o n n e c te d  l o ad s .  F o r  p u r p o s e s  h e r e ,  th e  l o ad

 
[A.6.3.2.9.2.1 ]

c o n n e c ti o n  p o i n t wi l l  b e  c o n s i d e r e d  to  b e  a  c o n ve n i e n c e  r e c e p ‐
ta c l e ,  wi th  th e  gr o u n d i n g  c o n d u c to r  te r m i n ati n g  at th e  g r o u n d ‐
i n g  te r m i n a l  o f th at r e c e p ta c l e .

T h i s  g r o u n d i n g c o n d u c to r  c a n  b e  a  s e p a r ate  wi r e  r u n n i n g
fr o m  th e  r e c e p tac l e  b a c k to  th e  r e m o te  g r o u n d i n g c o n n e c ti o n

( wh e r e  i t j o i n s  th e  n e u tr a l  c o n d u c to r ) .  I f th a t s e p a r ate  c o n d u c ‐
to r  d o e s  n o t m a ke  an y i n te r m e d i ate  gr o u n d  c o n tac ts  b e twe e n
th e  r e c e p tac l e  an d  th e  r e m o te  gr o u n d ,  th e n  th e  i m p e d a n c e  o f

th e  c o n n e c ti o n  b e twe e n  th e  r e c e p tac l e  an d  th e  r e m o te  g r o u n d
i s  p r i m ar i l y th e  r e s i s tan c e  o f th e  gr o u n d i n g  c o n d u c to r  i ts e l f
an d  i s ,  th e r e fo r e ,  p r e d i c ta b l e .

I f,  h o we ve r,  th e  r e c e p ta c l e  i s  al s o  i n te r c o n n e c te d  wi th  th e
r e m o te  g r o u n d  p o i n t b y m e ta l l i c  c o n d u i t o r  o th e r  m e tal l i c

b u i l d i n g  s tr u c tu r e s ,  th e  i m p e d an c e  o f th e  c i r c u i t b e twe e n  th e
r e c e p ta c l e  an d  r e m o te  g r o u n d  i s  n o t e as i l y p r e d i c tab l e ;  n o r  i s  i t
e a s y to  m e as u r e  a c c u r ate l y,  a l th o u gh  o n e  c an  b e  s u r e  th at th e

i m p e d an c e  wi l l  b e  l e s s  th a n  th at o f th e  g r o u n d i n g wi r e  i ts e l f
b e c au s e  o f th e  ad d i ti o n a l  p a r al l e l  p ath s .

F o r tu n a te l y,  a s  wi l l  b e c o m e  ap p a r e n t i n  th e  p ar ag r ap h s  th a t
fo l l o w,  th e  ab s o l u te  val u e  o f th e  ap p a r e n t i m p e d a n c e  b e twe e n
th e  gr o u n d i n g  c o n tac t o f an  o u tl e t a n d  th e  r e m o te  g r o u n d

p o i n t n e e d  n o t b e  kn o wn  o r  m e a s u r e d  wi th  g r e at a c c u r ac y.

I d e al l y,  a n d  u n d e r  n o -fau l t c o n d i ti o n s ,  th e  g r o u n d i n g  s ys te m
d e s c r i b e d  e ar l i e r  i s  s u p p o s e d  to  b e  c ar r yi n g n o  c u r r e n t a t al l .  I f
th i s  we r e  tr u e ,  th e n  n o  vo l tag e  d i ffe r e n c e s  wo u l d  b e  fo u n d

b e twe e n  e x p o s e d  c o n d u c ti ve  s u r fa c e s  o f a n y e l e c tr i c a l  ap p l i an ‐
c e s  th at we r e  g r o u n d e d  to  th e  gr o u n d i n g  c o n tac ts  o f th e  r e c e p ‐
ta c l e s  th a t p o we r e d  th e m .  S i m i l ar l y,  th e r e  wo u l d  b e  n o  vo l tag e

d i ffe r e n c e s  b e twe e n  th e s e  a p p l i a n c e s  an d  a n y o th e r  e x p o s e d
m e tal  s u r fac e  th at wa s  a l s o  i n te r c o n n e c te d  wi th  th e  g r o u n d i n g
s ys te m ,  p r o vi d e d  th a t n o  c u r r e n ts  we r e  fowing  i n  th a t i n te r c o n ‐
n e c ti o n .

I d e al  c o n d i ti o n s ,  h o we ve r,  d o  n o t p r e va i l ,  a n d  e ve n  wh e n
th e r e  a r e  n o  “ fa u l ts ”  wi th i n  an  ap p l i an c e ,  r e s i d u a l  “ l e a ka ge ”

c u r r e n t d o e s  fow i n  th e  gr o u n d i n g  c o n d u c to r  o f e ac h  o f th e
a p p l i a n c e s ,  p r o d u c i n g  a vo l ta ge  d i ffe r e n c e  b e twe e n  th e  c h a s s i s
o f th at a p p l i a n c e  a n d  th e  gr o u n d i n g  c o n tac t o f th e  r e c e p tac l e

th a t fe e d s  i t.  F u r th e r m o r e ,  th i s  c u r r e n t c an  p r o d u c e  vo l tag e
d i ffe r e n c e s  a m o n g  o th e r  a p p l i a n c e s  p l u gg e d  i n to  var i o u s
r e c e p ta c l e s  o n  th e  s ys te m .

I f,  h o we ve r,  a b r e a kd o wn  o f i n s u l ati o n  b e twe e n  th e  h i g h  s i d e
o f th e  l i n e  a n d  th e  c h as s i s  o f a n  ap p l i an c e  o c c u r s ,  th e  l e akag e

c o n d i ti o n  b e c o m e s  a fa u l t c o n d i ti o n ,  th e  m ag n i tu d e  o f wh i c h  i s
l i m i te d  b y th e  n a tu r e  o f th e  b r e akd o wn ,  o r,  i n  th e  c as e  o f a

d e ad  s h o r t c i r c u i t i n  th e  a p p l i a n c e ,  th e  m ag n i tu d e  o f th e  fau l t
c u r r e n t i s  l i m i te d  o n l y b y th e  r e s i d u al  r e s i s tan c e  o f th e  a p p l i ‐
a n c e  p o we r  c o r d  c o n d u c to r s  a n d  th a t o f th e  p o we r  d i s tr i b u ti o n

s ys te m .  I n  th e  e ve n t o f s u c h  a  s h o r t c i r c u i t,  th e  i m p e d an c e  o f
th e  g r o u n d i n g  c i r c u i t,  as  m e as u r e d  b e twe e n  th e  g r o u n d i n g
c o n tac t o f th e  r e c e p tac l e  th at fe e d s  th e  d e fe c ti ve  a p p l i a n c e  an d

th e  r e m o te  gr o u n d  p o i n t wh e r e  th e  n e u tr a l  a n d  g r o u n d i n g
c o n d u c to r s  ar e  j o i n e d ,  s h o u l d  b e  s o  s m a l l  th at a l ar g e  e n o u gh
fau l t c u r r e n t wi l l  fow to  e n s u r e  a  r a p i d  b r e aki n g  o f th e  c i r c u i t

b y th e  o ve r c u r r e n t p r o te c ti ve  d e vi c e  th at s e r ve s  th at r e c e p ta c l e .

F o r  a  2 0 -A b r a n c h  c i r c u i t,  a fau l t c u r r e n t o f 4 0  A o r  m o r e
wo u l d  b e  r e q u i r e d  to  e n s u r e  a r a p i d  o p e n i n g  o f th e  b r an c h -

c i r c u i t o ve r c u r r e n t p r o te c ti ve  d e vi c e .  T h i s  c o r r e s p o n d s  to  a
c i r c u i t i m p e d a n c e  o f 3  o h m s  o r  l e s s ,  o f wh i c h  th e  g r o u n d i n g

s ys te m  s h o u l d  c o n tr i b u te  1   o h m  o r  l e s s .
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D u r i n g  th e  ti m e  th i s  l ar g e  fau l t c u r r e n t fows  i n  th e  g r o u n d ‐
i n g s ys te m ,  th e  c h as s i s  o f th e  d e fe c ti ve  ap p l i an c e  i s  r ai s e d  m an y
vo l ts  ab o ve  o th e r  g r o u n d e d  s u r fac e s  i n  th e  s am e  vi c i n i ty.  T h e

h a z a r d  r e p r e s e n te d  b y th i s  c o n d i ti o n  i s  m i n i m i z e d  b y th e  fac t
th at i t e x i s ts  fo r  o n l y a s h o r t ti m e ,  an d ,  u n l e s s  a p ati e n t s i m u l ta‐
n e o u s l y c o n ta c ts  b o th  th e  d e fe c ti ve  ap p l i an c e  a n d  s o m e  o th e r

g r o u n d e d  s u r fa c e  d u r i n g th i s  s h o r t ti m e  i n te r va l ,  th e r e  i s  n o
h az ar d .  F u r th e r m o r e ,  th e  m ag n i tu d e  o f a n  a p p l i e d  vo l tag e
r e q u i r e d  to  p r o d u c e  a  s e r i o u s  s h o c k h a z a r d  i n c r e a s e s  a s  i ts

d u r a ti o n  d e c r e a s e s ,  s o  th e  r ap i d i ty wi th  wh i c h  th e  c i r c u i t i s
i n te r r u p te d  h e l p s  r e d u c e  s h o c k h az ar d  e ve n  i f s u c h  a  p ati e n t
c o n tac t o c c u r s .

I f,  h o we ve r,  th e  d e fe c t i n  th e  a p p l i a n c e  i s  n o t s u c h  as  to
c a u s e  an  i m m e d i a te  c i r c u i t i n te r r u p ti o n ,  th e n  th e  e ffe c t o f th i s

i n te r m e d i a te  l e ve l  o f fau l t c u r r e n t o n  th e  vo l tag e s  a p p e a r i n g  o n
va ri o u s  e x p o s e d  c o n d u c ti ve  s u r fac e s  i n  th e  p a ti e n t c a r e  vi c i n i ty

s h o u l d  b e  c o n s i d e r e d .

B e c a u s e  al l  o f th i s  fau l t c u r r e n t fows  i n  th e  g r o u n d i n g
c o n d u c to r  o f th e  d e fe c ti ve  ap p l i an c e ’ s  p o we r  c o r d ,  th e  frst
e ffe c t i s  to  r a i s e  th e  p o te n ti al  o f th i s  a p p l i a n c e  a b o ve  th a t o f th e
r e c e p ta c l e  th a t fe e d s  i t b y a n  am o u n t p r o p o r ti o n al  to  th e

p o we r  c o r d  gr o u n d i n g  c o n d u c to r  r e s i s tan c e .  T h i s  r e s i s tan c e  i s
r e q u i r e d  to  b e  l e s s  th an  0 . 1 5  o h m ,  s o  fau l t c u r r e n ts  o f 2 0  A o r
l e s s ,  wh i c h  wi l l  n o t tr i p  th e  b r an c h -c i r c u i t o ve r c u r r e n t p r o te c ‐

ti ve  d e vi c e ,  wi l l  r ai s e  th e  p o te n ti a l  o f th e  d e fe c ti ve  a p p l i a n c e
ab o ve  th e  gr o u n d i n g  c o n tac t o f i ts  s u p p l y r e c e p tac l e  b y o n l y
3   V o r  l e s s .  T h i s  val u e  i s  n o t h az ar d o u s  fo r  c a s u al  c o n tac ts .

T h e  fau l t c u r r e n t th a t e n te r s  th e  gr o u n d i n g  s ys te m  at th e
g r o u n d i n g  c o n tac t o f a n y r e c e p tac l e  i n  th e  p ati e n t c ar e  vi c i n i ty

c o u l d  affe c t th e  p o te n ti al  a t th e  g r o u n d i n g  c o n tac ts  o f al l  th e
o th e r  r e c e p tac l e s ,  an d ,  m o r e  i m p o r ta n tl y,  i t c o u l d  p r o d u c e
signifcant vo l ta ge  d i ffe r e n c e s  b e twe e n  th e m  a n d  o th e r  g r o u n ‐

d e d  s u r fa c e s ,  s u c h  as  e x p o s e d  p i p i n g  an d  b u i l d i n g  s tr u c tu r e s .

I f o n e  g r o u n d e d  p o i n t i s  p i c ke d  a s  a  r e fe r e n c e  ( a p l u m b i n g
fxture  i n  o r  n e a r  th e  p ati e n t c a r e  vi c i n i ty,  fo r  e x am p l e ) ,  an d
th e  vo l ta ge  d i ffe r e n c e  i s  th e n  m e as u r e d  b e twe e n  th at r e fe r e n c e

an d  th e  gr o u n d i n g  c o n tac t o f a r e c e p tac l e ,  p r o d u c e d  b y d r i vi n g
s o m e  kn o wn  c u r r e n t i n to  th at c o n tac t,  a  d i r e c t m e a s u r e  o f th e

e ffe c ti ve n e s s  o f th e  gr o u n d i n g  s ys te m  wi th i n  th e  p ati e n t c ar e
vi c i n i ty i s  o b ta i n e d .  T h e  “fgure  o f m e r i t”  c an  b e  s tate d  as  s o

m an y vo l ts  p e r  a m p e r e  o f fau l t c u r r e n t.  T h e  r ati o  vo l ts  p e r
a m p e r e  i s ,  o f c o u r s e ,  i m p e d a n c e ;  b u t b e c a u s e  th e  e x ac t p a th
take n  b y th e  fa u l t c u r r e n t i s  n o t kn o wn ,  a n d  b e c a u s e  th e  way i n

wh i c h  th e  r e fe r e n c e  p o i n t i s  i n te r c o n n e c te d  wi th  th e  g r o u n d ‐
i n g s ys te m  i s  n o t kn o wn ,  i t c a n n o t b e  s tate d  th at th i s  va l u e  i s
th e  i m p e d an c e  b e twe e n  th e  r e c e p ta c l e  an d  s o m e  specifc  p o i n t,
s u c h  as  th e  j o i n i n g  o f th e  n e u tr al  an d  gr o u n d i n g  c o n d u c to r s .

H o we ve r,  i t c an  b e  s tate d  th at th i s  m e a s u r e d  va l u e  o f “ e ffe c ti ve
i m p e d a n c e ”  i s  i n d i c a ti ve  o f th e  e ffe c ti ve n e s s  wi th  wh i c h  th e
g r o u n d i n g  s ys te m  m i n i m i z e s  vo l ta ge  d i ffe r e n c e s  b e twe e n

s u p p o s e d l y gr o u n d e d  o b j e c ts  i n  th e  p ati e n t c ar e  vi c i n i ty th at
a r e  p r o d u c e d  b y g r o u n d  fau l ts  i n  ap p l i an c e s  u s e d  i n  th a t vi c i n ‐
i ty.  T h i s  i m p e d an c e ,  wh i c h  c h a r ac te r i z e s  th e  a b i l i ty o f th e

gr o u n d i n g  s ys te m  to  m a i n tai n  n e ar l y e q u i p o te n ti al  c o n d i ti o n s
wi th i n  th e  p a ti e n t c a r e  vi c i n i ty,  i s  o f p r i m e  i m p o r tan c e  i n  as s e s s ‐
i n g s h o c k h az ar d ;  b u t th i s  i m p e d a n c e  i s  n o t n e c e s s ar i l y th e

s a m e  as  th e  i m p e d an c e  b e twe e n  r e c e p ta c l e  a n d  r e m o te  g r o u n d
p o i n t,  wh i c h  c o n tr o l s  th e  m a gn i tu d e  o f th e  s h o r t-c i r c u i t
c u rr e n t i n vo l ve d  i n  tr i p p i n g  th e  b r an c h -c i r c u i t o ve r c u r r e n t

p r o te c ti ve  d e vi c e .

F au l t c u r r e n ts  o n  th e  g r o u n d i n g s ys te m  c an  a l s o  c o m e  fr o m
n e u tr a l -to -g r o u n d  fau l ts ,  wh i c h  al l o w s o m e  c u r r e n t to  fow i n

th e  n e u tr al  an d  s o m e  i n  th e  gr o u n d .  T h i s  typ e  o f fau l t i s  o fte n
th e  c au s e  o f i n te r fe r e n c e  o n  E E G a n d  E C G e q u i p m e n t.  I t i s

o fte n  n o t r e c o gn i z e d  e as i l y b e c a u s e ,  e x c e p t fo r  6 0  H z  i n te r fe r ‐
e n c e ,  th e  e q u i p m e n t wo r ks  p e r fe c tl y p r o p e r l y.  I t i s  m o s t e as i l y
fo u n d  b y c au s i n g  a  s u b s ta n ti al  c h an g e  i n  th e  l i n e - to -l i n e  l o ad

a n d  n o ti n g c h an g e s  i n  th e  g r o u n d - to -r e fe r e n c e  vo l tag e .

A.6.3.3.1 .1 .4    T h e  g r o u n d i n g  s ys te m  ( r e fe r e n c e  gr o u n d  an d
c o n d u i t)  i s  to  b e  te s te d  as  an  i n te g r al  s ys te m .  L i fti n g  o f gr o u n d s
fr o m  r e c e p tac l e s  a n d  fxed  e q u i p m e n t i s  n o t r e q u i r e d  o r

r e c o m m e n d e d  fo r  th e  p e r fo r m an c e  o f th i s  te s t.

A.6.3.3.1 .3    E ffe c ti ve  g r o u n d i n g to  s a fe l y h an d l e  b o th  fa u l t an d
l e akag e  c u r r e n ts  r e q u i r e s  fo l l o wi n g  th e  r e q u i r e m e n ts  o f b o th
C h ap te r  6  a n d  Ar ti c l e  2 5 0  o f NFPA 70;  h avi n g  go o d  wo r km an ‐

s h i p ;  an d  u s i n g  s o m e  te c h n i q u e s  th at ar e  n o t fo u n d  i n  th e s e
d o c u m e n ts .

T h e  p e r fo r m an c e  o f th e  g r o u n d i n g  s ys te m  i s  m a d e  e ffe c ti ve
th r o u g h  th e  e x i s te n c e  o f th e  g r e e n  gr o u n d i n g  wi r e ,  th e  m e tal

r a c e way,  a n d  a l l  o f th e  o th e r  b u i l d i n g m e tal .  M e as u r e m e n ts
h ave  s h o wn  th at i t i s  th e  m e ta l  r a c e way an d  b u i l d i n g  s te e l  th at
p r o vi d e  m o s t o f th e  e ffe c ti ve  g r o u n d i n g  p ath  o f l e s s  th a n

1 0  m i l l i o h m s  at th e  r e c e p tac l e ,  i n c l u d i n g  p l u g-to -r e c e p tac l e
i m p e d an c e .  T h e  gr e e n  g r o u n d i n g wi r e  b e c o m e s  a  b ac ku p ,  n o t
a p r i m a r y gr o u n d i n g  p a th  p e r fo r m e r.

G o o d  p r ac ti c e  c al l s  fo r  e ac h  r e c e p tac l e  to  h ave  a go o d
j u m p e r  gr o u n d i n g  c o n n e c ti o n  to  th e  m e ta l  r ac e wa y at th e

r e c e p ta c l e  l o c a ti o n  i n  ad d i ti o n  to  h avi n g  th e  g r e e n  g r o u n d i n g
wi r e  c o n n e c ti n g  th e s e  p o i n ts  to  th e  g r o u n d i n g b u s  i n  th e  d i s tr i ‐
b u ti o n  p an e l .  Go o d  wo r km a n s h i p  i n c l u d e s  s e e i n g th at th e s e

gr o u n d i n g  c o n n e c ti o n s  a r e  ti g h t at e ac h  r e c e p ta c l e  a n d  th at a l l
m e tal  r a c e way j o i n ts  ar e  s e c u r e  an d  ti g h t.

T h e  vo l ta ge  d i ffe r e n c e  m e a s u r e m e n ts  l i s te d  i n  6 . 3 . 3 . 1 . 3  i n
c o n n e c ti o n  wi th  p o we r  d i s tr i b u ti o n  gr o u n d i n g  s ys te m s  s h o u l d

i d e a l l y b e  m ad e  wi th  an  o s c i l l o s c o p e  o r  s p e c tr u m  a n al yz e r  i n
o r d e r  to  o b s e r ve  an d  m e as u r e  c o m p o n e n ts  o f l e a ka ge  c u r r e n t
a n d  vo l ta ge  d i ffe r e n c e s  at a l l  fr e q u e n c i e s .

F o r  r o u ti n e  te s ti n g,  s u c h  i n s tr u m e n ts  c o u l d  b e  i n c o n ve n i e n t.
An  a l te r n ati ve  i s  to  u s e  a m e te r i n g s ys te m  th a t we i gh s  th e

c o n tr i b u ti o n  to  th e  m e te r  r e ad i n g  o f th e  va r i o u s  c o m p o n e n ts
o f th e  s i g n al  b e i n g m e a s u r e d  i n  ac c o r d a n c e  wi th  th e i r  p r o b ab l e
p h ys i o l o gi c al  e ffe c t.

A m e te r  specifcally d e s i gn e d  fo r  th i s  p u r p o s e  wo u l d  h ave  an
i m p e d a n c e  o f ap p r o x i m ate l y 1 0 0 0  o h m s ,  an d  a fr e q u e n c y c h ar ‐

ac te r i s ti c  th at wa s  fat to  1  kH z ,  d r o p p e d  at th e  r a te  o f 2 0  d e c i ‐
b e l s  p e r  d e c ad e  to  1 0 0  kH z ,  a n d  th e n  r e m a i n i n g  fat to  1  M H z
o r  h i g h e r.  T h i s  fr e q u e n c y r e s p o n s e  c h ar a c te r i s ti c  c o u l d  b e

ac h i e ve d  b y p r o p e r  d e s i g n  o f th e  i n te r n al  c i r c u i ts  o f th e  am p l i ‐
fer  th a t p r o b ab l y p r e c e d e s  th e  i n d i c ati n g  i n s tr u m e n t o r  b y
a p p r o p r i a te  c h o i c e  o f a fe e d b a c k n e two r k a r o u n d  th e  am p l i ‐
fer.  T h e s e  d e ta i l s  a r e ,  o f c o u r s e ,  l e ft to  th e  i n s tr u m e n t

d e s i g n e r.

I f a m e te r  specifcally d e s i g n e d  fo r  th e s e  m e as u r e m e n ts  i s
n o t a va i l a b l e ,  a  g e n e r al - p u r p o s e  l a b o r a to r y m i l l i vo l tm e te r  c an

b e  ad ap te d  fo r  th e  p u r p o s e  b y a d d i n g  a fr e q u e n c y r e s p o n s e –
s h a p i n g  n e two r k ah e ad  o f th e  m e te r.  O n e  s u c h  s u g g e s te d
n e two r k i s  s h o wn  i n  F i gu r e  A. 6 . 3 . 3 . 1 . 3 ( a) .

T h e  c i r c u i t s h o wn  F i g u r e  A. 6 . 3 . 3 . 1 . 3 ( a)  i n  i s  e s p e c i a l l y a p p l i ‐
c a b l e  to  m e as u r e m e n ts  o f l e akag e  c u r r e n t,  wh e r e  th e  c u r r e n t

b e i n g m e a s u r e d  i s  d e r i ve d  fr o m  a c i r c u i t wh o s e  s o u r c e  i m p e ‐
d an c e  i s  h i g h  c o m p a r e d  to  1 0 0 0  o h m s .  U n d e r  th e s e  c o n d i ti o n s ,
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th e  vo l tag e  d e ve l o p e d  ac r o s s  th e  m i l l i vo l tm e te r  wi l l  b e  p r o p o r ‐
ti o n a l  to  th e  i m p e d an c e  o f th e  n e two r k.  T h e  n e two r k i m p e ‐
d an c e  wi l l  b e  1 0 0 0  o h m s  at l o w fr e q u e n c i e s  an d  1 0  o h m s  a t
h i g h  fr e q u e n c i e s ,  a n d  th e  tr an s i ti o n  b e twe e n  th e s e  two  val u e s
wi l l  o c c u r  i n  th e  fr e q u e n c y r an g e  b e twe e n  1  kH z  a n d  1 0 0  kH z .

T h e  b as i c  l o w- fr e q u e n c y s e n s i ti vi ty wi l l  b e  1  m V o f m e te r
re a d i n g fo r  e a c h  1   m A o f l e akag e  c u r r e n t.

T h e  m i l l i vo l tm e te r ’ s  o wn  i n p u t i m p e d an c e  n e e d s  to  b e  ve r y
l ar g e  c o m p ar e d  to  1 0 0 0  o h m s  ( 1 0 0  ki l o h m s ) ,  a n d  th e  m e te r
s h o u l d  h a ve  a  fat fr e q u e n c y r e s p o n s e  to  we l l  b e yo n d  1 0 0  kH z .
( I f th e  m e te r  i m p e d a n c e  i s  l o we r  th an  1 0 0  ki l o h m s ,  th e n  th e
1 0 0 0  o h m  r e s i s to r  c an  b e  r ai s e d  to  a  h i g h e r  va l u e ,  s u c h  th at th e
i m p e d a n c e  o f th a t r e s i s to r  i n  p a r al l e l  wi th  th e  m e te r  wi l l  s ti l l  b e
1 0 0 0   o h m s . )

T h e  c i r c u i t i n  F i gu r e  A. 6 . 3 . 3 . 1 . 3 ( a )  c a n  b e  u s e d  fo r  th e  vo l t‐
ag e  d i ffe r e n c e  m e a s u r e m e n ts  r e q u i r e d  i n  S e c ti o n  6 . 5 ,  b u t,
b e c au s e  th e  s o u r c e  i m p e d an c e  wi l l  b e  ve r y l o w c o m p ar e d  to
1 0 0 0  o h m s ,  th e  fr e q u e n c y r e s p o n s e  o f th e  m e a s u r e m e n t s ys te m
wi l l  r e m ai n  fat.  I f an y h i g h -fr e q u e n c y c o m p o n e n ts  p r o d u c e d ,
fo r  e x am p l e ,  b y p i c ku p  fr o m  n e ar b y r a d i o  fr e q u e n c y tr a n s m i t‐
te r s  a p p e a r  o n  th e  c i r c u i t b e i n g  m e as u r e d ,  th e n  th e y wi l l  n o t
b e  a tte n u a te d ,  a n d  th e  m e te r  r e ad i n g  wi l l  b e  h i g h e r  th a n  i t
s h o u l d  b e .

F o r  m e te r  r e ad i n gs  b e l o w an y p r e s c r i b e d  l i m i ts ,  th i s  p o s s i b l e
e r r o r  i s  o f n o  c o n s e q u e n c e .  F o r  b o r d e r l i n e  c a s e s ,  i t c o u l d  b e
signifcant.  To  a vo i d  th i s  u n c e r tai n ty wh e n  m aki n g  vo l ta ge -
d i ffe r e n c e  m e as u r e m e n ts ,  a s l i gh tl y m o r e  e l ab o r ate  ve r s i o n  o f a
fr e q u e n c y r e s p o n s e –s h ap i n g  n e two r k i s  g i ve n  i n  F i gu r e
A. 6 . 3 . 3 . 1 . 3 ( b ) .

H e r e  th e  s o u r c e  b e i n g m e a s u r e d  i s  s e p ar a te d  fr o m  th e
fr e q u e n c y r e s p o n s e –s h a p i n g n e two r k b y th e  c o m b i n ati o n  o f
th e  9 0 0  o h m  an d  1 0 0  o h m  r e s i s to r s .  T h e  fr e q u e n c y r e s p o n s e
c h a r ac te r i s ti c  i s  n o w i n d e p e n d e n t o f th e  c i r c u i t b e i n g  te s te d .

T h e  m i l l i vo l tm e te r  s h o u l d  h ave  an  i n p u t i m p e d a n c e  o f 1 5 0
ki l o h m s  an d  a  fr e q u e n c y r e s p o n s e  th at i s  fat to  we l l  b e yo n d
1 0 0  kH z .

T h i s  i n d e p e n d e n c e  i s  a c h i e ve d ,  h o we ve r,  at a  l o s s  i n  s i g n al
d e l i ve r e d  to  th e  m i l l i vo l tm e te r.  T h e  b as i c  l o w-fr e q u e n c y s e n s i ‐
ti vi ty o f th i s  m e te r i n g c i r c u i t i s  1  m V o f m e te r  r e ad i n g fo r  1 0  A
o f l e akag e  c u r r e n t o r,  o n  a  vo l tag e  b a s i s ,  1  m V o f m e te r  r e ad i n g
fo r  1 0   m V a t th e  i n p u t te r m i n al s  o f th e  n e two r k.

F o r  e i th e r  o f th e  s u gg e s te d  n e two r ks ,  th e  r e s i s to r s  an d  c a p a c ‐
i to r s  s h o u l d  b e  m o u n te d  i n  a  m e tal  c o n tai n e r  c l o s e  to  th e  m i l l i ‐
vo l tm e te r  to  a vo i d  s tr ay p i c ku p  b y th e  l e ad s  g o i n g to  th e  m e te r.

A. 6 . 3 . 3 . 1 . 4    I t i s  n o t th e  i n te n t th at e a c h  r e c e p ta c l e  b e  te s te d .  I t
i s  i n te n d e d  th a t c o m p l i a n c e  b e  d e m o n s tr ate d  th r o u g h  r an d o m

1 0 0 0  Ω  

1 0  Ω  M i l l i vo l t m e t e r
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FI G U RE  A. 6 . 3 . 3 . 1 . 3 ( a)   C i rc u i t U s e d  to  M e as u re  L e ak age
C u r re n t wi th  H i gh  S o urc e  I m p e d an c e .

te s ti n g .  T h e  1 0  p e r c e n t r a n d o m  te s ti n g  s h o u l d  i n c l u d e  a
m i x tu r e  o f b o th  n o r m al  a n d  e m e r ge n c y r e c e p ta c l e s .

A. 6 . 3 . 4 . 1 . 1    Al th o u gh  s e ve r al  a p p r o a c h e s  to  d o c u m e n ta ti o n
e x i s t i n  h o s p i ta l s ,  th e  m i n i m u m  ac c e p tab l e  d o c u m e n ta ti o n

s h o u l d  i d e n ti fy wh at wa s  te s te d ,  wh e n  i t wa s  te s te d ,  an d
wh e th e r  i t p e r fo r m e d  s u c c e s s fu l l y.  Ad o p ti n g  a s ys te m  o f e x c e p ‐

ti o n  r e p o r ti n g  c a n  b e  th e  m o s t effcient fo r m  o f r e c o r d  ke e p i n g
fo r  r o u ti n e  r e c h e c ks  o f e q u i p m e n t o r  s ys te m s ,  th e r e b y m i n i m i z ‐

i n g  te c h n i c i an s ’  ti m e  i n  r e c o r d i n g th e  va l u e  o f e a c h  m e as u r e ‐
m e n t ta ke n .  F o r  e x a m p l e ,  o n c e  a te s t p r o to c o l  i s  e s tab l i s h e d ,

wh i c h  s i m p l y m e an s  te s ti n g th e  e q u i p m e n t o r  s ys te m  c o n s i s te n t
wi th  C h ap te r   6 ,  th e  o n l y i te m  ( va l u e )  th a t n e e d s  to  b e  r e c o r d e d

i s  th e  fa i l u r e  o r  th e  d e vi a ti o n  fr o m  th e  r e q u i r e m e n ts  o f th e
c h a p te r  th a t wa s  d e te c te d  wh e n  a  c o r r e c ti ve  ac ti o n  ( r e p ai r )  wa s

u n d e r take n .  T h i s  ap p r o ac h  c an  s e r ve  to  e l i m i n a te ,  fo r  e x a m ‐
p l e ,  th e  n e e d  to  ke e p  i n d i vi d u a l  r o o m  s h e e ts  to  r e c o r d  m e as ‐
u r e d  r e s u l ts  o n  e ac h  r e c e p ta c l e  o r  to  r e c o r d  m e a s u r e m e n t

va l u e s  o f a l l  typ e s  o f l e akag e  c u r r e n t te s ts .

A. 6 . 7    Re q u i r e m e n ts  fo u n d  i n  6 . 7 . 1  th r o u gh  6 . 7 . 4  a r e  g e n e r al
r e q u i r e m e n ts  fo r  b o th  Typ e  1  an d  Typ e  2  E E S .

Δ A. 6 . 7 . 1 . 1    Connection to Dual Source of Off-Site Power.  F o r  th e
gr e a te s t as s u r a n c e  o f e l e c tr i c al  s e r vi c e  c o n ti n u i ty,  an  o ff-s i te

s o u r c e  s h o u l d  c o n s i s t o f two  s e p a r ate  fu l l - c a p a c i ty s e r vi c e s ,  e a c h
i n d e p e n d e n t o f th e  o th e r.  S u c h  s e r vi c e s  s h o u l d  b e  s e l e c te d  an d
i n s ta l l e d  wi th  fu l l  r e c o gn i ti o n  o f l o c a l  h az ar d s  o f i n te r r u p ti o n ,

s u c h  a s  i c i n g a n d  fooding.  Wh e r e  m o r e  th a n  o n e  fu l l -c ap ac i ty
s e r vi c e  i s  i n s tal l e d ,  th e y s h o u l d  b e  c o n n e c te d  s u c h  th at o n e  wi l l
p i c k u p  th e  l o a d  au to m ati c al l y u p o n  l o s s  o f th e  o th e r,  an d

s h o u l d  b e  s o  a r r an g e d  th a t th e  l o ad  o f th e  e s s e n ti al  e l e c tr i ‐
c a l  s ys te m  wi l l  b e  tr a n s fe r r e d  to  th e  o n - s i te  p o we r   s o u r c e  o n l y
wh e n  b o th  o ff-s i te  s e r vi c e s  ar e  d e -e n e r g i z e d ,  u n l e s s  th i s

ar r an g e m e n t i s  i m p r a c ti c a l  an d  wai ve d  b y th e  au th o r i ty h avi n g
j u r i s d i c ti o n .  S u c h  s e r vi c e s  s h o u l d  b e  i n te r l o c ke d  to  p r e ve n t
p ar a l l e l i n g  o f u ti l i ty s e r vi c e s  o n  e i th e r  p r i m a r y o r  s e c o n d ar y

vo l tag e  l e ve l s .  N o te  th a t i n  a n y i n s tal l a ti o n  wh e r e  i t i s  p o s s i b l e
to  p ar a l l e l  u ti l i ty s u p p l y c i r c u i ts  ( e . g. ,  to  p r e ve n t i n te r r u p ti o n  o f
s e r vi c e  wh e n  s wi tc h i n g  fr o m  o n e  u ti l i ty s o u r c e  to  an o th e r ) ,  i t i s

i m p e r a ti ve  to  c o n s u l t th e  p o we r  c o m p an i e s  a ffe c te d  a s  to  p r o b ‐
l e m s  o f s yn c h r o n i z a ti o n .  F a c i l i ti e s  wh o s e  o ff-s i te  p o we r  i s
s u p p l i e d  b y two  o r  m o r e  s e p a r ate  c e n tr al  s tati o n –fe d  s e r vi c e s

( d u al  s o u r c e s )  e x p e r i e n c e  gr e a te r  r e l i a b i l i ty th an  th o s e  wi th
o n l y a s i n g l e  fe e d .

Installation of Generator Sets.  F o r  ad d i ti o n al  m ate r i al  o n  d i e s e l
e n gi n e s ,  s e e  N ati o n a l  Re s e ar c h  C o u n c i l  P u b l i c a ti o n  1 1 3 2 ,  Diesel
Engines for Use with Generators to Supply Emergency and Short-Term

Electric Power.

A. 6 . 7 . 1 . 2 . 1    A C l a s s  X  s ys te m  i s  i n te n d e d  to  gi ve  th e  fa c i l i ty th e
fexibility to  p r o vi d e  th e  ap p r o p r i ate  d u r a ti o n  b e fo r e  r e fu e l i n g

1 0 0  Ω  

1 5  Ω  M i l l i vo l t m e t e r

I n p u t   

o f   

t e s t  l o a d

i l kg

0 . 1 0
μ  F

9 0 0  Ω  1 4 0 0  Ω  

m V

i l kg  =  L e a ka g e  c u r re n t  b e i n g  m e a s u r e d

FI G U RE  A. 6 . 3 . 3 . 1 . 3 ( b )   C i rc u i t U s e d  to  M e as ure  L e akage
C u r re n t wi th  L o w S o u rc e  I m p e d an c e .
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o p e r ati o n s  a r e  n e e d e d .  T h e  h o s p i tal  s h o u l d  d e te r m i n e  th e
ap p r o p r i a te  r u n  ti m e  fo r  th e  E E S  a n d  s i z e  th e  fu e l  tan ks
ac c o r d i n g l y.  C a r e fu l  c o n s i d e r ati o n  s h o u l d  b e  gi ve n  to  th e

p o te n ti a l  typ e s  o f o u ta ge s  a n ti c i p a te d  a n d  th e  avai l a b i l i ty o f
fu e l .  I t s h o u l d  b e  n o te d  th a t i n  s o m e  s i tu ati o n s  i t m i g h t b e
p e r m i s s i b l e  to  s i z e  th e  fu e l  s ys te m  to  ac c o m m o d ate  l e s s  th a n

4 8  h o u r s  o f fu e l .  I f l i fe  s a fe ty s ys te m s  ar e  i n c l u d e d  o n  th e  E E S ,
o th e r  c o d e s  an d  s tan d ar d s  m i gh t h ave  m i n i m u m  d u r a ti o n s  o f
r e q u i r e d  o p e r ati o n .

A.6.7.1 .2.2.2    S o m e  s o u r c e s ,  s u c h  a s  p h o to vo l tai c  c e l l s ,  o p e r ate
i n te r m i tte n tl y.  T h e  s ys te m s  s h o u l d  b e  a b l e  to  o p e r a te  wi th  s o u r ‐

c e s  o u t o f s e r vi c e  an d  s ti l l  b e  a b l e  to  p r o vi d e  th i s  r e d u n d an c y.

A.6.7.1 .2.2.3    T h e  i n te n t o f 6 . 7 . 1 . 2 . 2 . 3  i s  a s  fo l l o ws :

( 1 ) C o n ti gu o u s  o r  s am e -s i te  n o n h o s p i tal  b u i l d i n g s  c a n  b e
s e r ve d  b y th e  g e n e r ati n g  e q u i p m e n t.  H o we ve r,  s u c h  l o ad s
s h o u l d  n o t c o m p r o m i s e  th e  i n te g r i ty o f th e  s ys te m  s e r v‐
i n g  th e  h o s p i tal .  T h u s ,  a n y s u c h  c o n ti gu o u s  o r  s a m e -s i te

n o n h o s p i ta l  b u i l d i n gs  c an  b e  s e r ve d  b y th e  ge n e r a ti n g
e q u i p m e n t o n l y i f th e  tr an s fe r  m e a n s  o p e r ate s  i n  ac c o r d ‐

an c e  wi th  6 . 7 . 1 . 2 . 2 . 3 .
( 2 ) Wi th i n  a h o s p i tal  b u i l d i n g,  6 . 7 . 5 . 1 . 3 . 2 ( 1 0 )  p e r m i ts  “ ad d i ‐

ti o n a l ”  l o a d s  o n  th e  c r i ti c al  b r a n c h  a n d  6 . 7 . 5 . 1 . 4 . 4 ( 9 )
p e r m i ts  “ o th e r  e q u i p m e n t”  o n  th e  e q u i p m e n t s ys te m  i n
o r d e r  to  p r o vi d e  l i m i te d  fexibility to  a  fa c i l i ty to  ad d  o n e

o r  two  l o ad s  n o t o th e r wi s e  l i s te d  i n  6 . 7 . 5 . 1 . 3 . 2 ( 1 )  th r o u gh
6 . 7 . 5 . 1 . 3 . 2 ( 1 0 ) ,  6 . 7 . 5 . 1 . 4 . 3 ,  o r  6 . 7 . 5 . 1 . 4 . 4 ( 1 )  th r o u g h
6 . 7 . 5 . 1 . 4 . 4 ( 9 )  to  a c r i ti c al  b r an c h  p a n e l  o r  an  e q u i p m e n t

s ys te m  p a n e l .  T h i s  i s  p e r m i tte d  to  p r e ve n t th e  n e e d  fo r  an
a d d i ti o n al  p a n e l  to  s e r ve  a s m al l  n u m b e r  o f s e l e c te d
c i r c u i ts  i n  a  p ar ti c u l ar  ar e a .  T h e s e  s e c ti o n s  a r e  n o t i n te n ‐

d e d  to  p e r m i t l a r ge  b l o c ks  o f l o a d s  n o t l i s te d  i n  th e s e
s e c ti o n s  to  b e  o n  th e  c r i ti c al  b r an c h  o r  e q u i p m e n t s ys te m .

T h e  i n te n t o f th e  d i vi s i o n  o f th e  e s s e n ti a l  s ys te m  l o ad s
i n to  s ys te m s  a n d  b r a n c h e s  i s  to  e n s u r e  m ax i m u m  r e l i a b i l ‐

i ty o f s e r vi c e  to  l o ad s  c o n s i d e r e d  e s s e n ti al .  E ve r y ad d i ‐
ti o n a l  l o ad  p l ac e d  o n to  a s ys te m  s o m e wh a t i n c r e as e s  th e

p r o b a b i l i ty o f a fa i l u r e  o n  th e  s ys te m  th a t th r e a te n s  th e
i n te g r i ty o f s e r vi c e  to  th e  b a l a n c e  o f l o ad s  s e r ve d  b y th e
s ys te m .  T h e r e fo r e ,  wh i l e  “ ad d i ti o n a l ”  l o ad s  a n d  “ o th e r

e q u i p m e n t”  a r e  p e r m i tte d  to  b e  p l a c e d  o n to  th e  c r i ti c al
b r a n c h  an d  e q u i p m e n t s ys te m  i n  ve r y l i m i te d  s i tu ati o n s ,

wh e r e  a fa c i l i ty wa n ts  to  p u t l a r ge  b l o c ks  o f l o a d s  n o t
l i s te d  i n  6 . 7 . 5 . 1 . 3 . 2 ( 1 )  th r o u gh  6 . 7 . 5 . 1 . 3 . 2 ( 1 0 ) ,  6 . 7 . 5 . 1 . 4 . 3 ,
o r  6 . 7 . 5 . 1 . 4 . 4 ( 1 )  th r o u g h  6 . 7 . 5 . 1 . 4 . 4 ( 9 )  o n to  th e  ge n e r a t‐

i n g  e q u i p m e n t,  th e  fa c i l i ty i s  p e r m i tte d  to  d o  s o ,  b u t o n l y
b y d e s i gn a ti n g th e s e  l a r ge  b l o c ks  o f l o ad s  a s  “ o p ti o n al

l o ad s ”  an d  b y c o m p l yi n g  wi th  6 . 7 . 1 . 2 . 2 . 3 .

A.6.7.1 .2.4    P ar a gr a p h  1 2 . 5 . 3 . 3 . 5  i n c l u d e s  th e  r e q u i r e m e n ts
a n d  c o m p o n e n ts  fo r  a n  e m e r ge n c y o p e r ati o n s  p l an .  F o r  ad d i ‐

ti o n a l  l o a d s  to  b e  c o n s i d e r e d ,  s e e  6 . 7 . 1 . 2 . 2 . 1 .

A.6.7.1 .2.7.2(B)    As  a s u p p l e m e n t to  h a r d -wi r e d  a l a r m  a n n u n ‐
c i ati o n s ,  i t i s  p e r m i s s i b l e  to  h ave  L e ve l  1  a n d  L e ve l  2  E P S  an d

AT S  fu n c ti o n s  m o n i to r e d  o ff-s i te .  M o n i to r i n g s ta ti o n s  c an
i n c l u d e  p ag e r s ,  c e l l  p h o n e s ,  a n d  I n te r n e t-c o n n e c te d  d e vi c e s .

A.6.7.1 .2.7.2(H)    An  e x am p l e  o f a  c e n tr a l i z e d  c o m p u te r  s ys te m
i s  a  b u i l d i n g  au to m ati o n  s ys te m .

A.6.7.1 .3.4    D u r i n g o p e r a ti o n ,  E P S  a n d  r e l ate d  e q u i p m e n t
r e j e c t c o n s i d e r ab l e  h e a t th at n e e d s  to  b e  r e m o ve d  b y p r o p e r

ve n ti l ati o n  o r  a i r-c o o l i n g .  I n  s o m e  c a s e s ,  o u td o o r  i n s ta l l ati o n s
r e l y o n  n atu r a l  ai r  c i r c u l ati o n ,  b u t e n c l o s e d  i n s ta l l a ti o n s  n e e d
p r o p e r l y s i z e d ,  p r o p e r l y p o s i ti o n e d  ve n ti l a ti o n  fac i l i ti e s ,  to

p r e ve n t r e c i r c u l ati o n  o f c o o l i n g ai r.  T h e  o p ti m u m  p o s i ti o n  o f
a i r-s u p p l y l o u ve r s  a n d  r ad i a to r  ai r  d i s c h a r ge  i s  o n  o p p o s i te
wal l s ,  b o th  to  th e  o u td o o r s .  [110:A. 7 . 7 . 1 ]

A.6.7.1 .3.4.2    S e e  1 1 0 . 3 ( b )  o f NFPA 70 fo r  m o r e  i n fo r m a ti o n
o n  th e  m a n u fac tu r e r ' s  i n s tal l ati o n  i n s tr u c ti o n s .

A.6.7.1 .3.5    Re fe r  to  th e  fo l l o wi n g s e c ti o n s  i n  N F PA 1 1 0  fo r
specifc  r e q u i r e m e n ts :

( 1 ) S e c ti o n  5 . 3  fo r  r e q u i r e m e n ts  o n  e n e r g y c o n ve r te r s  —
te m p e r a tu r e  m a i n te n an c e

( 2 ) S e c ti o n  5 . 4  fo r  r e q u i r e m e n ts  o n  e n e r g y c o n ve r te r s  —
c a p a c i ty

( 3 ) S e c ti o n  5 . 5  fo r  r e q u i r e m e n ts  o n  e n e r g y c o n ve r te r s  — fu e l
s u p p l y

( 4 ) S u b s e c ti o n s  5 . 6 . 1  th r o u gh  5 . 6 . 4 . 7  fo r  r e q u i r e m e n ts  o n
r o tati n g  e q u i p m e n t

A.6.7.2    I t s h o u l d  b e  e m p h as i z e d  th at th e  typ e  o f s ys te m  s e l e c ‐
te d  a n d  i ts  a r e a an d  typ e  o f c o ve r ag e  s h o u l d  b e  ap p r o p r i a te  to
th e  m e d i c a l  p r o c e d u r e s  b e i n g  p e r fo r m e d  i n  th e  fac i l i ty.  F o r

e x am p l e ,  a b a tte r y-o p e r ate d  e m e r ge n c y l i gh t th at s wi tc h e s  “ o n ”
wh e n  n o r m al  p o we r  i s  i n te r r u p te d  an d  a n  a l te r n ate  p o we r
s o u r c e  fo r  s u c ti o n  e q u i p m e n t,  a l o n g  wi th  th e  i m m e d i ate  avai l a‐

b i l i ty o f s o m e  p o r tab l e  h an d h e l d  l i gh ti n g ,  wo u l d  b e  a d vi s ab l e
wh e r e  o r a l  an d  m ax i l l o fa c i al  s u r ge r y ( e . g . ,  e x tr ac ti o n  o f i m p a c ‐
te d  te e th )  i s  p e r fo r m e d .  O n  th e  o th e r  h a n d ,  i n  d e n tal  offces

wh e r e  s i m p l e  e x tr ac ti o n ,  r e s to r a ti ve ,  p r o s th e ti c ,  o r  h yg i e n i c
p r o c e d u r e s  ar e  p e r fo r m e d ,  r e m o te  c o r r i d o r  l i gh ti n g  fo r  p u r p o ‐
s e s  o f e g r e s s  o n l y wo u l d  b e  suffcient.  E m e r ge n c y p o we r  fo r

e q u i p m e n t wo u l d  n o t b e  n e c e s s ar y.  As  wi th  o r a l  s u r ge r y l o c a‐
ti o n s ,  a s u r g i c al  c l i n i c  r e q u i r i n g  u s e  o f l i fe -s u p p o r t o r  e m e r ‐
ge n c y d e vi c e s ,  s u c h  as  s u c ti o n  m a c h i n e s ,  ve n ti l a to r s ,

c a u te r i z e r s ,  o r  defbrillators,  wo u l d  r e q u i r e  b o th  e m e r g e n c y
l i g h t a n d  p o we r.

D i s tr i b u ti o n  s ys te m  a r r an g e m e n ts  s h o u l d  b e  d e s i gn e d  to
m i n i m i z e  i n te r r u p ti o n s  to  th e  e l e c tr i c a l  s ys te m s  d u e  to  i n te r n al

fai l u r e s  b y th e  u s e  o f ad e q u ate l y r ate d  e q u i p m e n t.

T h e  fo l l o wi n g fac to r s  s h o u l d  b e  c o n s i d e r e d  i n  th e  d e s i gn  o f
th e  d i s tr i b u ti o n  s ys te m :

( 1 ) Ab n o r m al  vo l tag e s ,  s u c h  as  s i n g l e  p h as i n g o f th r e e -p h a s e
u ti l i z a ti o n  e q u i p m e n t;  s wi tc h i n g  o r  l i gh tn i n g  s u r g e s ,  o r

b o th ;  a n d  vo l ta ge  r e d u c ti o n s
( 2 ) C ap ab i l i ty o f ac h i e vi n g  th e  fas te s t p o s s i b l e  r e s to r a ti o n  o f

a n y g i ve n  c i r c u i t( s )  afte r  c l e ar i n g  a fau l t
( 3 ) E ffe c ts  o f fu tu r e  c h an g e s ,  s u c h  as  i n c r e a s e d  l o ad i n g o r

s u p p l y c a p ac i ty,  o r  b o th
( 4 ) S tab i l i ty a n d  p o we r  c ap ab i l i ty o f th e  p r i m e  m o ve r  d u r i n g

an d  a fte r  ab n o r m a l  c o n d i ti o n s
( 5 ) S e q u e n c e  r e c o n n e c ti o n  o f l o ad s  to  avo i d  l ar g e  c u r r e n t

i n r u s h e s  th a t tr i p  o ve r c u r r e n t d e vi c e s  o r  o ve r l o a d  th e
g e n e r ato r ( s )

( 6 ) B yp as s  a r r an g e m e n ts  to  a l l o w te s ti n g an d  m ai n te n a n c e  o f
s ys te m  c o m p o n e n ts  th at c o u l d  n o t o th e r wi s e  b e  m ai n ‐
ta i n e d  wi th o u t d i s r u p ti o n  o f i m p o r ta n t h o s p i tal  fu n c ti o n s

( 7 ) E ffe c ts  o f a n y h a r m o n i c  c u r r e n ts  o n  n e u tr a l  c o n d u c to r s
an d  e q u i p m e n t

C ar e fu l  c o n s i d e r ati o n  s h o u l d  b e  g i ve n  to  th e  l o c a ti o n  o f th e
s p ac e s  h o u s i n g  th e  c o m p o n e n ts  o f th e  e s s e n ti al  e l e c tr i c al

s ys te m  ( E E S )  to  m i n i m i z e  i n te r r u p ti o n s  c a u s e d  b y n a tu r al
fo r c e s  c o m m o n  to  th e  ar e a  ( e . g . ,  s to r m s ,  foods,  o r  e a r th ‐
q u ake s ;  o r  h az ar d s  c r e ate d  b y a d j o i n i n g s tr u c tu r e s  o r  ac ti vi ti e s ) .
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C o n s i d e r a ti o n  s h o u l d  al s o  b e  gi ve n  to  th e  p o s s i b l e  i n te r r u p ‐
ti o n  o f n o r m al  e l e c tr i c a l  s e r vi c e s  r e s u l ti n g  fr o m  s i m i l a r  c au s e s
a s  we l l  as  p o s s i b l e  d i s r u p ti o n  o f n o r m al  e l e c tr i c a l  s e r vi c e  d u e  to

i n te r n al  wi r i n g  an d  e q u i p m e n t fai l u r e s .  C o n s i d e r ati o n  s h o u l d
b e  gi ve n  to  th e  p h ys i c al  s e p ar a ti o n  o f th e  m a i n  fe e d e r s  o f th e
E E S  fr o m  th e  n o r m a l  wi r i n g o f th e  fac i l i ty to  p r e ve n t p o s s i b l e

s i m u l tan e o u s  d e s tr u c ti o n  as  a r e s u l t o f a  l o c a l  c atas tr o p h e .

I n  s e l e c ti n g  e l e c tr i c a l  d i s tr i b u ti o n  ar r a n ge m e n ts  a n d  c o m p o ‐
n e n ts  fo r  th e  E E S ,  h i g h  p r i o r i ty s h o u l d  b e  g i ve n  to  a c h i e vi n g

m ax i m u m  c o n ti n u i ty o f th e  e l e c tr i c a l  s u p p l y to  th e  l o ad .
H i gh e r  c o n s i d e r a ti o n  s h o u l d  b e  gi ve n  to  ac h i e vi n g m a x i m u m

r e l i a b i l i ty o f th e  al te r n a te  p o we r  s o u r c e  an d  i ts  fe e d e r s  r a th e r
th an  p r o te c ti o n  o f s u c h  e q u i p m e n t,  p r o vi d e d  th a t th e  p r o te c ‐
ti o n  i s  n o t r e q u i r e d  to  p r e ve n t a  g r e ate r  th r e at to  h u m an  l i fe ,

s u c h  as  fre,  e x p l o s i o n ,  an d  e l e c tr o c u ti o n ,  th a n  wo u l d  b e
c a u s e d  b y th e  l a c k o f an  e s s e n ti al  e l e c tr i c a l  s u p p l y.

A.6.7.2.1 .1    I t i s  i m p o r ta n t th a t th e  va r i o u s  o ve r c u r r e n t d e vi c e s
b e  c o o r d i n a te d ,  as  fa r  a s  p r a c ti c a b l e ,  to  i s o l ate  fau l te d  c i r c u i ts
an d  to  p r o te c t ag ai n s t c as c ad i n g  o p e r ati o n  o n  s h o r t-c i r c u i t

fau l ts .  I n  m an y s ys te m s ,  h o we ve r,  fu l l  c o o r d i n a ti o n  c o u l d
c o m p r o m i s e  s a fe ty an d  s ys te m  r e l i a b i l i ty.  P r i m a r y c o n s i d e r a ti o n
al s o  s h o u l d  b e  g i ve n  to  p r e ve n t o ve r l o ad i n g  o f e q u i p m e n t b y

l i m i ti n g  th e  p o s s i b i l i ti e s  o f l ar g e  c u r r e n t i n r u s h e s  d u e  to  i n s tan ‐
ta n e o u s  r e -e s ta b l i s h m e n t o f c o n n e c ti o n s  to  h e a vy l o a d s .  T h e
te rm s  c o o r d i n a ti o n  an d  c o o r d i n a te d  as  u s e d  i n  6 . 7 . 2 . 1 . 1  d o  n o t
c o ve r  th e  fu l l  r an g e  o f o ve r c u r r e n t c o n d i ti o n s .

A.6.7.2.1 .3.1(A)    Wh e r e  s p e c i al  l o a d s  r e q u i r e  m o r e  r ap i d
d e te c ti o n  o f p o we r  l o s s ,  u n d e r fr e q u e n c y m o n i to r i n g  a l s o  m i g h t
b e  p r o vi d e d .  U p o n  fr e q u e n c y d e c ay b e l o w th e  l o we r  l i m i t

n e c e s s ar y fo r  p r o p e r  o p e r ati o n  o f th e  l o ad s ,  th e  tr an s fe r  s wi tc h
s h o u l d  au to m ati c al l y i n i ti ate  tr an s fe r  to  th e  a l te r n ate  s o u r c e .
(See A. 6. 2. 1 5 of NFPA  1 1 0. ) [110:A. 6 . 2 . 2 . 1 ]

A.6.7.2.1 .3.1(A)(2)    S e e  6 . 2 . 5  an d  6 . 2 . 7  o f N F PA 1 1 0 .
[110:A. 6 . 2 . 2 . 1 ( 2 ) ]

A.6.7.2.1 .3.3    Au th o r i z e d  p e r s o n n e l  s h o u l d  b e  a va i l ab l e  an d
fa m i l i ar  wi th  m an u al  o p e r ati o n  o f th e  tr a n s fe r  s wi tc h  an d

s h o u l d  b e  c a p a b l e  o f d e te r m i n i n g  th e  ad e q u ac y o f th e  al te r ‐
n ate  p o we r  s o u r c e  p r i o r  to  m an u a l  tr an s fe r.  [110:A. 6 . 2 . 4 ]

A.6.7.2.1 .3.4    F o r  m o s t a p p l i c ati o n s ,  a n o m i n al  d e l a y o f
1  s e c o n d  i s  ad e q u ate .  T h e  ti m e  d e l ay s h o u l d  b e  s h o r t e n o u g h
s o  th at th e  ge n e r a to r  c an  s tar t an d  b e  o n  th e  l i n e  wi th i n  th e

ti m e  specifed  fo r  th e  typ e  classifcation.  [110:A. 6 . 2 . 5 ]

A.6.7.2.1 .3.7    I t i s  r e c o m m e n d e d  th at th e  ti m e r  fo r  d e l ay o n
r e tr an s fe r  to  th e  p r i m ar y s o u r c e  b e  s e t fo r  3 0  m i n u te s .  T h e  3 0 -

m i n u te  r e c o m m e n d ati o n  i s  to  e s ta b l i s h  a “ n o r m al i z e d ”  e n gi n e
te m p e r a tu r e ,  wh e n  i t i s  benefcial  fo r  th e  e n gi n e .  NFPA 70

e s tab l i s h e s  a  m i n i m u m  ti m e  r e q u i r e m e n t o f 1 5  m i n u te s .
[110:A. 6 . 2 . 8 ]

A.6.7.2.1 .3.11    F o r  m ai n te n a n c e  p u r p o s e s ,  c o n s i d e r a ti o n
s h o u l d  b e  gi ve n  to  a  tr a n s fe r  s wi tc h  c o u n te r.  [110:A. 6 . 2 . 1 3 ]

Δ A.6.7.2.1 .3.13    Au to m ati c  tr an s fe r  s wi tc h e s  ( AT S )  c a n  b e  p r o vi ‐
d e d  wi th  a c c e s s o r y c o n tr o l s  th at p r o vi d e  a  s i gn a l  to  o p e r ate
r e m o te  m o to r  c o n tr o l s  th a t d i s c o n n e c t m o to r s  p r i o r  to  tr an s fe r

a n d  to  r e c o n n e c t th e m  afte r  tr an s fe r  wh e n  th e  r e s i d u a l  vo l ta ge
h as  b e e n  s u b s ta n ti al l y r e d u c e d .  An o th e r  m e th o d  i s  to  p r o vi d e
i n -p h as e  m o n i to r s  wi th i n  th e  AT S  i n  o r d e r  to  p r e ve n t r e tr an s fe r
to  th e  p r i m ar y s o u r c e  u n ti l  b o th  s o u r c e s  ar e  n e ar l y s yn c h r o n ‐

i z e d .  A th i r d  m e th o d  i s  to  u s e  a p r o g r am m e d  n e u tr al  p o s i ti o n
tr an s fe r  s wi tc h .  [110:A. 6 . 2 . 1 5 ]

N A.6.7.2.1 .3.16    S e e  7 0 0 . 5  o f NFPA  70.

A.6.7.2.1 .3.17    S tan d a r d s  fo r  n o n au to m ati c  tr an s fe r  s wi tc h e s
ar e  s i m i l ar  to  th o s e  fo r  au to m ati c  tr an s fe r  s wi tc h e s ,  as  defned

i n  3 . 3 . 1 4 . 1  a n d  3 . 3 . 1 4 . 3  o f N F PA  1 1 0 ,  wi th  th e  o m i s s i o n  o f au to ‐
m a ti c  c o n tr o l s .  [110:A. 6 . 2 . 1 6 ]

A.6.7.2.1 .6.3    C o n s i d e r a ti o n  s h o u l d  b e  gi ve n  to  th e  e ffe c t th a t
l o ad  i n te r r u p ti o n  c o u l d  h ave  o n  th e  l o ad  d u r i n g  m ai n te n a n c e

a n d  s e r vi c e  o f th e  tr a n s fe r  s wi tc h .

A.6.7.2.2.5(B)    I f c o l o r  i s  u s e d  to  i d e n ti fy th e s e  r e c e p tac l e s ,  th e
s a m e  c o l o r  s h o u l d  b e  u s e d  th r o u g h o u t th e  fa c i l i ty.

A.6.7.4.1 .1 .5(A)    Wh e n  e ve n ts ,  s u c h  a s  th e  i s s u a n c e  o f s to r m
war n i n g s ,  i n d i c a te  th a t p o we r  o u tag e s  m i g h t b e  l i ke l y,  go o d
p r ac ti c e  r e c o m m e n d s  th e  wa r m i n g u p  o f ge n e r a to r  s e ts  b y a

r e gu l ar  e x e r c i s e  p e r i o d .  O p e r ati o n  o f g e n e r ato r  s e ts  fo r  s h o r t
i n te r val s  s h o u l d  b e  a vo i d e d ,  p a r ti c u l a r l y wi th  c o m p r e s s i o n  i g n i ‐
ti o n  e n g i n e s ,  s i n c e  i t i s  h ar m fu l  to  th e  e n g i n e s .

Re c o r d s  o f c h an g e s  to  th e  e s s e n ti al  e l e c tr i c a l  s ys te m  s h o u l d
b e  m a i n tai n e d  s o  th at th e  a c tu a l  d e m an d  l i ke l y to  b e  p r o d u c e d

b y th e  c o n n e c te d  l o a d  wi l l  b e  wi th i n  th e  avai l ab l e  c ap ac i ty.

A.6.7.5    Ge n e r al  r e q u i r e m e n ts  fr o m  6 . 7 . 1  th r o u gh  6 . 7 . 4  a r e
a l s o  ap p l i c a b l e  to  Typ e  1  E E S .

A.6.7.5.1    Typ e  1  e s s e n ti a l  e l e c tr i c a l  s ys te m s  a r e  c o m p r i s e d  o f
th r e e  s e p ar ate  b r an c h e s  c ap ab l e  o f s u p p l yi n g a l i m i te d  a m o u n t
o f l i gh ti n g  a n d  p o we r  s e r vi c e  th at i s  c o n s i d e r e d  e s s e n ti al  fo r

l i fe  s a fe ty an d  e ffe c ti ve  fac i l i ty o p e r a ti o n  d u r i n g  th e  ti m e  th e
n o r m al  e l e c tr i c al  s e r vi c e  i s  i n te r r u p te d  fo r  an y r e a s o n .  T h e s e
th r e e  s e p ar a te  b r an c h e s  a r e  th e  l i fe  s a fe ty,  c r i ti c al ,  an d  e q u i p ‐

m e n t b r an c h e s .

A.6.7.5.1 .2.2(3)    D e p ar tm e n tal  i n s tal l ati o n s  s u c h  as  d i g i tal  d i a l ‐
i n g  s ys te m s  u s e d  fo r  i n tr a d e p ar tm e n tal  c o m m u n i c a ti o n s  c o u l d

h a ve  i m p a i r e d  u s e  d u r i n g  a  fa i l u r e  o f e l e c tr i c al  s e r vi c e  to  th e
a r e a.  I n  th e  e ve n t o f s u c h  fai l u r e ,  th o s e  s ys te m s  th a t h a ve  l i gh ‐

te d  s e l e c to r  b u tto n s  i n  th e  b as e  o f th e  te l e p h o n e  i n s tr u m e n t o r
i n  th e  d e s k u n i ts  kn o wn  a s  “ d i r e c to r  s e ts ”  wi l l  b e  o u t o f s e r vi c e
to  th e  e x te n t th at th e  l i gh ts  wi l l  n o t fu n c ti o n  a n d  th at th e

b u z z e r  u s e d  to  i n d i c ate  i n c o m i n g c a l l s  wi l l  b e  s i l e n c e d .  T h e
l ac k o f e l e c tr i c al  e n e r gy wi l l  n o t p r e ve n t th e  u s e  o f te l e p h o n e s
fo r  o u tg o i n g c a l l s ,  b u t i n c o m i n g c al l s  wi l l  n o t b e  s i gn a l e d ,  n o r

wi l l  i n te r c o m m u n i c a ti n g c a l l s  b e  s i g n al e d .  T h i s  c o m m u n i c a ti o n
fai l u r e  s h o u l d  b e  take n  i n to  c o n s i d e r a ti o n  i n  p l a n n i n g  e s s e n ti al
e l e c tr i c a l  s ys te m s .

A.6.7.5.1 .3    I t i s  r e c o m m e n d e d  th at fac i l i ty au th o r i ti e s  gi ve
c o n s i d e r ati o n  to  p r o vi d i n g a n d  p r o p e r l y m ai n ta i n i n g au to m ati c
b a tte r y-p o we r e d  l i g h ti n g u n i ts  o r  s ys te m s  to  p r o vi d e  m i n i m al

ta s k i l l u m i n ati o n  i n  o p e r a ti n g r o o m s ,  d e l i ve r y r o o m s ,  an d
c e r tai n  s p e c i al -p r o c e d u r e  r ad i o l o g y r o o m s ,  wh e r e  th e  l o s s  o f
l i g h ti n g d u e  to  fa i l u r e  o f th e  e s s e n ti a l  e l e c tr i c al  s ys te m  c o u l d

c a u s e  s e ve r e  an d  i m m e d i ate  d an g e r  to  a  p ati e n t u n d e r g o i n g
s u r ge r y o r  an  i n vas i ve  r ad i o g r ap h i c  p r o c e d u r e .

A.6.7.5.1 .3.2(6)    D e p ar tm e n ta l  i n s tal l a ti o n s  s u c h  as  d i g i tal  d i al ‐
i n g s ys te m s  u s e d  fo r  i n tr a d e p a r tm e n tal  c o m m u n i c ati o n s  c o u l d
h a ve  i m p a i r e d  u s e  d u r i n g  a  fa i l u r e  o f e l e c tr i c al  s e r vi c e  to  th e

ar e a.  I n  th e  e ve n t o f s u c h  fai l u r e ,  th o s e  s ys te m s  th a t h ave  l i gh ‐
te d  s e l e c to r  b u tto n s  i n  th e  b as e  o f th e  te l e p h o n e  i n s tr u m e n t o r
i n  th e  d e s k u n i ts  kn o wn  a s  “ d i r e c to r  s e ts ”  wi l l  b e  o u t o f s e r vi c e

to  th e  e x te n t th a t th e  l i gh ts  wi l l  n o t fu n c ti o n  a n d  th at th e
b u z z e r  u s e d  to  i n d i c ate  i n c o m i n g c a l l s  wi l l  b e  s i l e n c e d .  T h e
l ac k o f e l e c tr i c al  e n e r g y wi l l  n o t p r e ve n t th e  u s e  o f te l e p h o n e s

fo r  o u tg o i n g c al l s ,  b u t i n c o m i n g  c al l s  wi l l  n o t b e  s i gn a l e d ,  n o r
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wi l l  i n te r c o m m u n i c ati n g  c a l l s  b e  s i g n al e d .  T h i s  c o m m u n i c a ti o n
fa i l u r e  s h o u l d  b e  take n  i n to  c o n s i d e r a ti o n  i n  p l a n n i n g  e s s e n ti al
e l e c tr i c al  s ys te m s .

A.6.7.5.1 .4.3    T h e  e q u i p m e n t i n  6 . 7 . 5 . 1 . 4 . 3 ( A) ( 1 )  th r o u g h
6 . 7 . 5 . 1 . 4 . 3 ( A) ( 3 )  c an  b e  ar r a n ge d  fo r  s e q u e n ti al  d e l aye d -

a u to m a ti c  c o n n e c ti o n  to  th e  o n - s i te  p o we r  s o u r c e  to  p r e ve n t
o ve r l o a d i n g  i t wh e r e  e n g i n e e r i n g s tu d i e s  i n d i c ate  th at i t i s
n e c e s s ar y.

A.6.7.5.1 .4.4    F o r  e l e vato r  c ab  l i g h ti n g c o n tr o l  an d  s i g n al
s ys te m  r e q u i r e m e n ts ,  s e e  6 . 7 . 5 . 1 . 2 . 2 ( 5 ) .

I n  i n s tan c e s  wh e r e  i n te r r u p ti o n  o f n o r m a l  p o we r  wo u l d
r e s u l t i n  o th e r  e l e vato r s  s to p p i n g b e twe e n  foors,  th r o w-o ve r

fa c i l i ti e s  s h o u l d  b e  p r o vi d e d  to  a l l o w th e  te m p o r ar y o p e r a ti o n
o f an y e l e va to r  fo r  th e  r e l e as e  o f p ati e n ts  o r  o th e r  p e r s o n s  wh o

a r e  confned  b e twe e n  foors.

A.6.7.5.1 .4.4(2)    T h e  o u ts i d e  d e s i gn  te m p e r atu r e  i s  b as e d  o n
th e  9 7 1 ∕2  p e r c e n t d e s i gn  va l u e ,  as  s h o wn  i n  C h ap te r  2 4  o f th e

ASHRAE Handbook — Fundamentals.

A.6.7.5.1 .4.4(9)    C o n s i d e r ati o n  s h o u l d  b e  gi ve n  to  s e l e c te d
e q u i p m e n t i n  ki tc h e n s ,  l a u n d r i e s ,  an d  r ad i o l o g y r o o m s  an d  to
s e l e c te d  c e n tr al  r e fr i g e r ati o n .

I t i s  d e s i r a b l e  th at,  wh e r e  h e avy i n te r r u p ti o n  c u r r e n ts  c an  b e
an ti c i p ate d ,  th e  tr an s fe r  l o a d  b e  r e d u c e d  b y th e  u s e  o f m u l ti p l e

tr an s fe r  d e vi c e s .  E l e va to r  fe e d e r s ,  fo r  i n s ta n c e ,  m i g h t b e  l e s s
h az ar d o u s  to  e l e c tr i c a l  c o n ti n u i ty i f th e y a r e  fe d  th r o u g h  a n
i n d i vi d u al  tr an s fe r  d e vi c e .

A.6.7.5.2.1    S e e  NFPA  70 fo r  i n s tal l ati o n  r e q u i r e m e n ts .

A.6.7.6    Ge n e r al  r e q u i r e m e n ts  fr o m  6 . 7 . 1  th r o u gh  6 . 7 . 4  a r e
al s o  ap p l i c ab l e  to  Typ e  2  E E S .

A.6.7.6.2.1    Typ e  2  e s s e n ti a l  e l e c tr i c a l  s ys te m s  ar e  c o m p r i s e d  o f
two  s e p ar ate  b r an c h e s  c ap ab l e  o f s u p p l yi n g a l i m i te d  am o u n t

o f l i g h ti n g a n d  p o we r  s e r vi c e  th at i s  c o n s i d e r e d  e s s e n ti al  fo r
th e  p r o te c ti o n  o f l i fe  a n d  s afe ty an d  e ffe c ti ve  o p e r ati o n  o f th e
i n s ti tu ti o n  d u r i n g  th e  ti m e  n o r m a l  e l e c tr i c al  s e r vi c e  i s  i n te r r u p ‐

te d  fo r  an y r e as o n .  T h e s e  two  s e p a r ate  b r an c h e s  ar e  th e  l i fe
s a fe ty a n d  e q u i p m e n t b r an c h e s .

T h e  n u m b e r  o f tr a n s fe r  s wi tc h e s  to  b e  u s e d  s h o u l d  b e  b as e d
u p o n  r e l i ab i l i ty,  d e s i g n ,  an d  l o a d  c o n s i d e r a ti o n s .  E a c h  b r a n c h

o f th e  e s s e n ti al  e l e c tr i c a l  s ys te m  s h o u l d  h ave  o n e  o r  m o r e  tr an s ‐
fe r  s wi tc h e s .  O n e  tr a n s fe r  s wi tc h  s h o u l d  b e  p e r m i tte d  to  s e r ve

o n e  o r  m o r e  b r a n c h e s  i n  a  fac i l i ty wi th  a m ax i m u m  d e m a n d  o n
th e  e s s e n ti al  e l e c tr i c a l  s ys te m  o f 1 5 0  kVA ( 1 2 0   kW) .

A.6.7.6.2.1 .5(A)(4)    D e p ar tm e n ta l  i n s tal l a ti o n s  s u c h  as  d i g i tal
d i a l i n g s ys te m s  u s e d  fo r  i n tr ad e p a r tm e n tal  c o m m u n i c ati o n s

c o u l d  h ave  i m p ai r e d  u s e  d u r i n g  a fa i l u r e  o f e l e c tr i c a l  s e r vi c e  to
th e  ar e a.  I n  th e  e ve n t o f s u c h  fai l u r e ,  th o s e  s ys te m s  th at h ave
l i g h te d  s e l e c to r  b u tto n s  i n  th e  b as e  o f th e  te l e p h o n e  i n s tr u ‐

m e n t o r  i n  th e  d e s k u n i ts  kn o wn  as  “ d i r e c to r  s e ts ”  wi l l  b e  o u t o f
s e r vi c e  to  th e  e x te n t th at th e  l i g h ts  wi l l  n o t fu n c ti o n  an d  th at
th e  b u z z e r  u s e d  to  i n d i c ate  i n c o m i n g  c a l l s  wi l l  b e  s i l e n c e d .  T h e

l ac k o f e l e c tr i c al  e n e r g y wi l l  n o t p r e ve n t th e  u s e  o f te l e p h o n e s
fo r  o u tgo i n g c al l s ,  b u t i n c o m i n g  c al l s  wi l l  n o t b e  s i gn a l e d ,  n o r
wi l l  i n te rc o m m u n i c a ti n g c a l l s  b e  s i g n al e d .  T h i s  c o m m u n i c a ti o n

fai l u r e  s h o u l d  b e  take n  i n to  c o n s i d e r a ti o n  i n  p l a n n i n g  e s s e n ti al
e l e c tr i c al  s ys te m s .

A.6.7.6.2.1 .6(E)    O th e r  s e l e c te d  e q u i p m e n t c an  b e  s e r ve d  b y
th e  e q u i p m e n t b r an c h .  N o te  th at c o n s i d e r a ti o n  s h o u l d  b e

gi ve n  to  s e l e c te d  e q u i p m e n t i n  ki tc h e n s  a n d  l au n d r i e s  a n d  to
s e l e c te d  c e n tr al  r e fr i g e r ati o n .

I t i s  d e s i r a b l e  th at,  wh e r e  h e a vy i n te r r u p ti o n  c u r r e n ts  c an  b e
an ti c i p ate d ,  th e  tr an s fe r  l o a d  b e  r e d u c e d  b y th e  u s e  o f m u l ti p l e

tr an s fe r  d e vi c e s .  E l e va to r  fe e d e r s ,  fo r  i n s ta n c e ,  m i g h t b e  l e s s
h a z a r d o u s  to  e l e c tr i c a l  c o n ti n u i ty i f th e y a r e  fe d  th r o u g h  an

i n d i vi d u al  tr an s fe r  d e vi c e .

A.6.7.6.2.1 .6(E)(1)(a)    T h e  o u ts i d e  d e s i g n  te m p e r a tu r e  i s
b a s e d  o n  th e  9 7 ½  p e r c e n t d e s i gn  val u e ,  as  s h o wn  i n  C h ap te r  2 4

o f th e  ASHRAE Handbook — Fundamentals.

A.6.7.6.2.1 .6(E)(2)    F o r  e l e va to r  c ab  l i gh ti n g ,  c o n tr o l ,  an d
s i gn a l  s ys te m  r e q u i r e m e n ts ,  s e e  6 . 7 . 6 . 2 . 1 . 5 ( A) ( 6 ) .

A.6.7.6.3.1    S e e  NFPA  70 fo r  i n s tal l ati o n  r e q u i r e m e n ts .

A.6.7.6.3.2    I f c o l o r  i s  u s e d  to  i d e n ti fy th e s e  r e c e p tac l e s ,  th e
s a m e  c o l o r  s h o u l d  b e  u s e d  th r o u g h o u t th e  fa c i l i ty.

Δ A.6.8.1    T h e  i n te n t o f th e s e  te s ts  i s  to  a s s u r e  th a t al l  e l e c tr i c al
e q u i p m e n t i s  o p e r a ti o n a l  wi th i n  i n d u s tr y- r e c o g n i z e d  s tan d ar d s
a n d  th e  m an u fa c tu r e r ’ s  to l e r a n c e s  an d  th at e q u i p m e n t i s

i n s ta l l e d  an d  fu n c ti o n i n g  i n  th e  s ys te m  i n  th e  m an n e r  i n te n ‐
d e d .  T h e  te s ts  an d  i n s p e c ti o n s  s h o u l d  d e te r m i n e  s u i ta b i l i ty fo r
i n i ti a l  an d  c o n ti n u e d  r e l i ab l e  o p e r a ti o n  an d  p r o vi d e  a b a s e l i n e

fo r  th e  o n g o i n g e l e c tr i c a l  m ai n te n an c e  p r o g r am  ( E M P ) .

A.6.8.2    T h e  i n te n t o f th i s  r e q u i r e m e n t i s  th at th e  c o m p o n e n ts
o f th e  e l e c tr i c al  s ys te m  fe e d i n g  C ate g o r y 1  an d  C ate go r y 2

s p ac e s  a r e  te s te d  to  e n s u r e  th a t th e  c o m p l e te  s ys te m  o p e r ate s
i n  th e  m an n e r  a n ti c i p a te d  an d  c o n ti n u e s  o p e r a ti n g r e l i ab l y.

T h i s  r e q u i r e s  te s ti n g o f th e  i n d i vi d u a l  e l e c tr i c al  c o m p o n e n ts  o f
th e  s ys te m ,  as  we l l  a s  th e  d e ve l o p m e n t o f fu n c ti o n a l  p e r fo r m ‐
a n c e  te s ts  to  confrm  p r o p e r  o p e r ati o n  o f th e  s ys te m  as  a

wh o l e .  E x am p l e s  o f i n d u s tr y-r e c o gn i z e d  s ta n d ar d s  fo r  th e
d e ve l o p m e n t o f s i te  ac c e p tan c e  te s t p r o c e d u r e s  i n c l u d e  AN S I /
N E TA AT S ,  Standard for Acceptance Testing Specifcations for Electri‐

cal Power Equipment and Systems,  an d  C h ap te r  3 1  o f N F PA  7 0 B .

Δ A.6.9.1 .1    T h e  p u r p o s e  o f a n y e l e c tr i c al  m a i n te n an c e  p r o gr a m
( E M P )  i s  to  e s tab l i s h  th e  c o n d i ti o n  o f e q u i p m e n t,  d e te r m i n e

wh at wo r k s h o u l d  b e  d o n e ,  an d  ve r i fy th e  e q u i p m e n t wi l l
c o n ti n u e  to  fu n c ti o n  u n ti l  th e  n e x t s c h e d u l e d  s e r vi c i n g o c c u r s .

I n s p e c ti o n  an d  te s ti n g  ar e  b e s t d o n e  i n  c o n j u n c ti o n  wi th
r o u ti n e  m a i n te n an c e .  I n  th i s  wa y,  m a n y m i n o r  i te m s  th a t
r e q u i r e  n o  s p e c i al  to o l s ,  tr a i n i n g,  o r  e q u i p m e n t c a n  b e  c o r r e c ‐

te d  as  th e y a r e  fo u n d .  T h e  i n s p e c ti o n  a n d  te s ti n g p r o g r am  i s
p r o b a b l y th e  m o s t i m p o r ta n t fu n c ti o n  o f a  m ai n te n a n c e
d e p a r tm e n t b e c a u s e  i t e s tab l i s h e s  wh at s h o u l d  b e  d o n e  to  ke e p

th e  s ys te m  i n  s e r vi c e  p e r fo r m i n g  th e  fu n c ti o n  fo r  wh i c h  i t i s
r e q u i r e d .

A.6.9.3.1    Ap p r o p r i ate  c o r r e c ti ve  m e a s u r e s  c an  i n c l u d e ,  b u t
a r e  n o t l i m i te d  to ,  r e p ai r,  r e p l ac e m e n t,  a n d  ad j u s tm e n t.  F o l l o w-
th r o u g h  wi th  n e c e s s ar y r e p ai r s ,  r e p l ac e m e n t,  a n d  a d j u s tm e n t i s

th e  e n d  p u r p o s e  o f an  e ffe c ti ve  E M P .

A.6.9.4.1    S e e  Tab l e  A. 6 . 9 . 4 . 1  fo r  s o u r c e s  wi th  r e c o m m e n d e d
m a i n te n an c e  ac ti vi ti e s .

A.6.9.4.2    H e a l th  c a r e  fac i l i ti e s  th a t c h o o s e  to  e s ta b l i s h  al te r ‐
n ate  e q u i p m e n t m a i n te n an c e  ( AE M )  ac ti vi ti e s  an d / o r  s c h e d ‐

u l e s  m u s t d e ve l o p ,  i m p l e m e n t,  an d  m a i n tai n  a  d o c u m e n te d
AE M  p r o g r am  to  m i n i m i z e  r i s k to  p ati e n ts  a n d  o th e r s  i n  th e

fa c i l i ty as s o c i ate d  wi th  th e  u s e  o f e l e c tr i c al  u ti l i ty e q u i p m e n t.
G e n e r al l y,  m u l ti p l e  fac to r s  m u s t b e  c o n s i d e r e d  b e c a u s e  d i ffe r ‐
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e n t typ e s  o f e q u i p m e n t p r e s e n t d i ffe r e n t c o m b i n ati o n s  o f
s e ve r i ty o f p o te n ti a l  h ar m  an d  l i ke l i h o o d  o f fa i l u r e .

A. 6 . 9 . 4 . 2 . 2 ( 1 )    S ta n d a r d  e x am p l e s  fo r  p h ys i c a l  p l a n t e q u i p ‐
m e n t m a i n te n an c e  c an  b e  fo u n d  i n  th e  Am e r i c a n  S o c i e ty fo r
H e al th c a r e  E n g i n e e r i n g ( AS H E )  d o c u m e n t,  Maintenance
Management for Health Care Facilities,  an d  i n  N F PA  7 0 B .

A. 6 . 9 . 4 . 2 . 2 ( 4 )    An  e x am p l e  o f “ c r i ti c al  e q u i p m e n t”  i s  e l e c tr i c al
u ti l i ty e q u i p m e n t.

A. 6 . 1 0 . 1 . 2    H e al th  c a r e  fac i l i ti e s  a r e  i n c r e a s i n g l y i m p l e m e n ti n g
va r i o u s  o n -s i te  g e n e r ati o n  u s i n g a  wi d e  var i ati o n  i n  te c h n o l o ‐
gi e s .  T h e s e  d e s i gn s  o p ti m i z e  th e  u s e  o f d i ffe r e n t s o u r c e s  b o th
o n  an d  o ff s i te  an d  p r o vi d e  n u m e r o u s  a d van tag e s ,  i n c l u d i n g
r e s i l i e n c e ,  effciency,  l o we r e d  o p e r ati n g  c o s ts ,  an d  r e d u c e d
e n vi r o n m e n tal  i m p ac t.  H e al th  c ar e  m i c r o g r i d s  wi th  s o p h i s ti c a‐
te d  c o n tr o l s  a n d  b u n d l e s  o f s o u r c e s  an d  s to r a ge  a s s e ts  c an
p r o vi d e  b e tte r  o u tc o m e s  th a n  th e  c o n ve n ti o n al  d e s i g n  th at
e n vi s i o n s  a  “ n o r m al ”  an d  a n  “ e m e r g e n c y”  s o u r c e .

Tab l e   A. 6 . 9 . 4 . 1  Re c o m m e n d e d  M ai n te n an c e  Ac ti vi ti e s

I te m Re fe re n c e s

M e d i u m -vo l tag e  s wi tc h g e ar S e e  S e c ti o n s  1 1 . 1 0  an d  1 5 . 5  
o f N F PA  7 0 B .

P o we r  d i s tr i b u ti o n  
tr a n s fo r m e r s  ( ≥  7 5 0  kVA)

S e e  1 1 . 1 1 . 2 ,  1 1 . 1 1 . 8 ,  2 1 . 2 . 2 . 2 ,  
a n d  2 1 . 3 . 5  o f N F PA  7 0 B .

Ge n e r ato r  ( al te r n ate  s o u r c e ) S e e  6 . 7 . 4 . 1  o f th i s  c o d e .
Ge n e r ato r  p ar a l l e l i n g  

s wi tc h g e ar
S e e  8 . 3 . 5  o f N F PA  1 1 0 .

Overcurrent Protective Devices
F u s e s  ( ≥  4 0 0   A) S e e  1 8 . 1 . 2  an d  1 8 . 2 . 3  o f 

N F PA  7 0 B .
L o w-vo l tag e  p o we r  c i r c u i t 

b r e a ke r s  ( ≥  4 0 0   A)
S e e  S e c ti o n s  1 1 . 1 0  an d  1 5 . 4  

o f N F PA  7 0 B .
L o w-vo l tag e  m o l d e d - c a s e  

c i r c u i t b r e ake r s  ( ≥  4 0 0   A)
S e e  S e c ti o n s  1 7 . 7  th r o u gh  

1 7 . 1 1  a n d  1 1 . 1 0 . 5  o f 
N F PA  7 0 B .

M e d i u m -vo l tag e  c i r c u i t 
b r e a ke r s

S e e  S e c ti o n s  1 5 . 4  th r o u gh  
1 5 . 8  o f N F PA  7 0 B .

Re l ays  ( i n c l u d i n g  p o l yp h a s e  
gr o u n d -fau l t e q u i p m e n t 
p r o te c ti o n )

S e e  S e c ti o n   1 1 . 1 2 ,  1 3 . 3 . 5 ,  
a n d  1 5 . 9 . 7 . 3  o f N F PA  7 0 B .

Tr a n s fe r  e q u i p m e n t S e e  8 . 3 . 4  o f N F PA  1 1 0 .
U n i n te r r u p ti b l e  p o we r  

s u p p l i e s  ( ≥  1 0 0   kW)
S e e  N F PA  1 1 1 .

I s o l a te d  p o we r  p a n e l s S e e  6 . 3 . 3 . 3 . 3  o f th i s  c o d e .
M o to r  c o n tr o l  e q u i p m e n t S e e  N E M A I C S  2 . 3 ,  

Instructions for the Handling,  
Installation,  Operation and 
Maintenance of Motor Control 
Centers Rated Not More than 
600  V.

B r an c h -c i r c u i t p an e l b o a r d s S e e  AN S I / N E M A P B  1 . 1 ,  
General Instructions for Proper 
Installation,  Operation and 
Maintenance of Panelboards 
Rated 600  V or Less.

Wi r i n g  d e vi c e s S e e  6 . 3 . 3 . 2  o f th i s  c o d e .
B atte r y-p o we r e d  l i g h ti n g u n i ts S e e  6 . 3 . 2 . 6 . 8  o f th i s  c o d e .

A. 6 . 1 0 . 1 . 3    Ar e a s  s e r ve d  b y h e a l th  c a r e  m i c r o gr i d s  s h o u l d  b e
identifed.

A. 6 . 1 0 . 3 . 2    A m e th o d  fo r  d e te r m i n i n g  r e l i ab i l i ty fo r  a h e a l th
c a r e  m i c r o g r i d  c an  b e  fo u n d  i n  I E E E ’ s  3 0 0 6  s ta n d ar d  s e r i e s  (see

listed IEEE references in D. 2. 8) a n d  i n  N F PA  7 0 B .

A. 6 . 1 0 . 6    T h e  h e a l th  c ar e  m i c r o gr i d  c o n tr o l l e r  i s  a d e c i s i o n -
m a ki n g s o ftwa r e  a n d / o r  h a r d wa r e .  T h e  s c h e d u l i n g  o f h e al th

c a r e  m i c r o g r i d  d i s tr i b u te d  e n e r g y r e s o u r c e s  ( D E R)  i n  g r i d -
c o n n e c te d  a n d  i s l a n d  m o d e s  i s  p e r fo r m e d  b y th e  c o n tr o l l e r

b a s e d  o n  e c o n o m i c  an d  r e l i ab i l i ty c o n s i d e r ati o n s .  T h e  c o n tr o l ‐
l e r  d e te r m i n e s  th e  h e a l th  c a r e  m i c r o g r i d ’ s  i n te r ac ti o n  wi th  th e
u ti l i ty g r i d ,  th e  d e c i s i o n  to  s wi tc h  b e twe e n  g r i d -c o n n e c te d  an d

i s l an d  m o d e s ,  fr e q u e n c y r e gu l ati o n  a n d  vo l ta ge  c o n tr o l ,  an d
o p ti m al  o p e r ati o n  o f l o c al  r e s o u r c e s .  I t al s o  p r o vi d e s  an y d e c i ‐
s i o n s  o n  l o ad  c u r ta i l m e n t an d  s h i fti n g .

A. 6 . 1 0 . 6 . 1    H e al th  c ar e  m i c r o g r i d  s ys te m s  m o n i to r e d  r e m o te l y
s h o u l d  i n c l u d e  s afe gu ar d s  to  m i ti g ate  m a l i c i o u s  c o n tr o l  o f o r

d am ag e  to  th e  h e a l th  c a r e  m i c r o g r i d .

A. 6 . 1 0 . 7 . 2 ( 2 )    T h i s  s h o u l d  i n c l u d e  al l  th o s e  i n vo l ve d  i n  th e
p l a n n i n g ,  d e s i gn ,  c o n s tr u c ti o n ,  i n s tal l ati o n ,  an d  o p e r a ti o n  o f

e ac h  s o u r c e  a n d  c o n tr o l  wi th i n  th e  h e al th  c ar e  m i c r o gr i d .

A. 7 . 1    Ad d i ti o n a l  i n fo r m ati o n  o n  th e s e  s ys te m s  c an  b e  fo u n d
i n  I E E E  6 0 2 ,  Recommended Practice for Electric Systems in Health
Care Facilities,  an d  th e  ap p l i c a b l e  vo l u m e  o f F GI  gu i d e l i n e s .

A. 7 . 3 . 1 . 2    Ad d i ti o n al  i n fo r m ati o n  c an  b e  fo u n d  i n  AN S I / T I A
5 6 9 - D ,  Telecommunications Pathways and Spaces.

A. 7 . 3 . 1 . 2 . 1 . 4 ( C )    S u c h  s ys te m s  c an  i n c l u d e  s e c u r i ty,  n u r s e  c al l ,
c a b l e  te l e vi s i o n ,  p ati e n t e d u c ati o n ,  vo i c e ,  d ata,  h e a d  e n d  e q u i p ‐

m e n t fo r  c l i n i c al  s ys te m s ,  a n d  s i m i l ar  l o w vo l ta ge  s ys te m s .

A. 7 . 3 . 1 . 2 . 1 . 8 ( B )    S u p p l yi n g th e  c i r c u i ts  s e r vi n g e q u i p m e n t i n
th e  te l e c o m m u n i c ati o n s  e n tr an c e  fac i l i ty th r o u g h  a n  u n i n te r ‐

r u p te d  p o we r  s ys te m  ( U P S )  p r o vi d e s  a  d e s i r ab l e  l e ve l  o f r e d u n ‐
d an c y.

A. 7 . 3 . 1 . 2 . 1 . 8 ( C )    C o n s i d e r a ti o n  s h o u l d  b e  gi ve n  to  th e  r e l i a b i l ‐
i ty o f p o we r  s u p p l y to  th e  H VAC  e q u i p m e n t b e c au s e  o f i ts

i m p o r ta n t fu n c ti o n  wi th i n  th e  te l e c o m m u n i c ati o n s  e n tr a n c e
fa c i l i ty.

A. 7 . 3 . 1 . 2 . 2 . 2    I n  c o m b i n e d  s p a c e s ,  c a r e  s h o u l d  b e  take n  to
p r o vi d e  s e p a r ati o n  o f,  an d  ad e q u ate  s e r vi c e  ac c e s s  fo r,  s e r vi c e
p r o vi d e r  e q u i p m e n t.

A. 7 . 3 . 3 . 1 . 1    D e p e n d i n g  o n  th e  s i z e  a n d  s c o p e  o f th e  C ate go r y 1
s p ac e ,  an  au d i o vi s u a l  typ e  s ys te m  o r  to n e  vi s u al  typ e  s ys te m  m ay

b e  u s e d  fo r  th e  n u r s e  c al l  s ys te m .  Wh i l e  b o th  s ys te m  typ e s
p r o vi d e  au d i b l e  to n e s  an d  i l l u m i n ate d  l i g h t s o u r c e s  to  an n u n c i ‐
ate  c a l l  e ve n ts ,  th e  a u d i o vi s u al  s ys te m  p r o vi d e s  vo i c e  c o m m u n i ‐
c a ti o n  c a p ab i l i ti e s  to  e n ab l e  s ta ff to  s p e ak wi th  p ati e n ts  o r

o th e r  s taff a t l o c ati o n s  r e m o te  fr o m  th e  p a ti e n t’ s  r o o m .
D e p e n d i n g  o n  th e  r e q u i r e m e n ts  fo r  th e  d i ffe r e n t c a r e  a r e as ,
c o m b i n a ti o n s  o f au d i o vi s u al  an d  to n e  vi s u al  n u r s e  c al l  s ys te m

e q u i p m e n t c a n  b e  u s e d .

A. 7 . 3 . 3 . 1 . 1 . 3    T h e  fu n d a m e n ta l  o p e r ati o n  o f a l i s te d  n u r s e  c a l l
s ys te m  p r o vi d e s  al e r ts  a n d  notifcations  o f c a l l  s ys te m  e ve n ts .  I n

ad d i ti o n  to  th e  c a l l  notifcations  a c ti vate d  b y c al l  s tati o n s ,  a
n u r s e  c al l  s ys te m  s h o u l d  a l s o  p r o vi d e  a l e r t notifcations  fo r

s ys te m  s e l f- m o n i to r i n g  e ve n ts  to  a n n u n c i a te  tr o u b l e  c o n d i ti o n s
th a t c an  o c c u r  wi th i n  th e  s ys te m  i ts e l f.



AN N E X  A 99-201

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l . 2 0 2 4  E d i t i o n

Δ A.7.3.3.1 .1 .5    A n u r s e  c al l  s ys te m  c an  b e  i n te gr a te d  wi th  a  wi r e ‐
l e s s  c o m m u n i c ati o n  s ys te m  fo r  th e  p u r p o s e s  o f p r o vi d i n g

s u p p l e m e n ta l  c al l  notifcations  to  s taff-c a r r i e d  wi r e l e s s  d e vi c e s .
S u c h  notifcations  ar e  c o n s i d e r e d  s u p p l e m e n tal  u n l e s s  th e
wi r e l e s s  c o m m u n i c a ti o n  s ys te m  i s  l i s te d  to  U L  1 0 6 9 ,  Hospital

Signaling and Nurse Call Equipment.  S u p p l e m e n tal  c o m m u n i c a‐
ti o n  s ys te m s  s h o u l d  b e  p r o vi d e d  wi th  a p p r o p r i a te  N RT L  s a fe ty
certifcations  an d  l i s ti n g s  th a t a r e  c o n s i s te n t wi th  th e  i n te n d e d

u s e  a s  a  s tan d -al o n e  wi r e l e s s  c o m m u n i c ati o n  s ys te m .

T h e  r e q u i r e m e n ts  i n  AN S I / I E C / I S O  8 0 0 0 1 -1 -1 ,  Application of
Risk Management for IT Networks Incorporating Medical Devices —
Part 1 -1 : Risk Management of Medical IT Networks,  an d

AN S I / I E C / I S O  8 0 0 0 1 -2 - 5 ,  Application of Risk Management for IT
Networks Incorporating Medical Devices — Part 2-5: Application
Guidance — Guidance for Distributed Alarm Systems,  s h o u l d  b e

fo l l o we d  wh e n e ve r  a  n u r s e  c a l l  s ys te m  i s  i n te g r ate d  wi th  a
s u p p l e m e n ta l  c o m m u n i c ati o n  s ys te m .

A.7.3.3.1 .2.1    P a ti e n t c a r e  s p ac e s  a n d  n u r s i n g u n i t s u p p o r t
a r e as  c a n  c o n tai n  m an y typ e s  o f c al l  s tati o n s  wi th  var yi n g
c o m b i n ati o n s  o f c al l  i n i ti ati o n  fu n c ti o n s  ( e . g. ,  c o d e  c a l l ,  s taff

e m e r g e n c y,  m e d i c a l  d e vi c e  a l ar m ,  h e l p ,  as s i s ta n c e ) .  A s i n gl e
c a l l  s ta ti o n  c an  b e  e q u i p p e d  an d  confgured  to  ac ti vate  a  s i n g l e
c a l l  typ e  o r  a  n u m b e r  o f d i ffe r e n t c al l  typ e s ,  a n d  c an  h a ve

b i d i r e c ti o n a l  vo i c e  c o m m u n i c ati o n  c ap ab i l i ty.

A.7.3.3.1 .2.2    P ati e n t s tati o n s  p r o vi d e  a m e an s  fo r  p ati e n ts  to
s u m m o n  as s i s ta n c e  fr o m  th e  n u r s i n g s taff.  C a l l i n g  d e vi c e s  s u c h

a s  l i s te d  wi r e d  o r  wi r e l e s s  p i l l o w s p e ake r s ,  p e n d a n t c o n tr o l s  c a l l
c o r d s ,  an d  p ati e n t- o r  s taff-wo r n  p e r s o n al  p e n d a n ts  ar e  p e r m i t‐

te d  to  i n i ti a te  p ati e n t o r  s ta ff c a l l s .  A c al l  s tati o n  th at s e r ve s  two
b e d s  i s  p e r m i tte d  wh e n  b e d s  ar e  l o c a te d  a d j ac e n t to  e ac h  o th e r.

A.7.3.3.1 .2.3    P r i m a r y s i g n al i n g  o f a  m e d i c a l  d e vi c e  al a r m  i s  a
r e q u i r e m e n t o f th e  m e d i c a l  d e vi c e  i ts e l f,  p e r  th e  g o ve r n i n g
r e g u l ato r y s tan d ar d ,  a n d  i s  b e yo n d  th e  s c o p e  o f th i s  c o d e .

A.7.3.3.1 .3.1    Wh e n  two  o r  m o r e  c al l  s tati o n s  a r e  l o c a te d  i n  th e
s a m e  ar e a an d  al l  a r e  vi s i b l e  fr o m  an y c al l  l o c a ti o n ,  th e  a l a r m

s h o u l d  b e  c a p a b l e  o f b e i n g  c a n c e l e d  at an y o f th e s e  l o c ati o n s .
T h i s  m e th o d  o f c a l l  c an c e l a ti o n  c an  b e  ap p l i e d  to  al l  c a l l
s tati o n  typ e s .

A.7.3.3.1 .4    A c o d e  c al l  c an  al s o  b e  r e fe r r e d  to  a s  a n  e m e r ‐
g e n c y r e s u s c i tati o n  al ar m .

A.7.3.3.1 .4.1    Wh e n  two  o r  m o r e  c al l  s tati o n s  a r e  l o c a te d  i n  th e
s a m e  ar e a an d  al l  a r e  vi s i b l e  fr o m  an y c al l  l o c a ti o n ,  th e  a l a r m

s h o u l d  b e  c a p a b l e  o f b e i n g  c a n c e l e d  at an y o f th e s e  l o c ati o n s .
T h i s  m e th o d  o f c a l l  c an c e l a ti o n  c an  b e  ap p l i e d  to  al l  c a l l
s tati o n  typ e s .

Δ A.7.3.3.5.2    C u r r e n tl y,  n o  s tan d ar d  e x i s ts  fo r  th e  certifcation
o f a wi r e l e s s  c o m m u n i c a ti o n  s ys te m  h avi n g  th e  specifc  i n te n ‐

d e d  u s e  as  a  c l i n i c al  al a r m  c o m m u n i c a ti o n  an d  notifcation
s ys te m .  Wh i l e  d e s i r a b l e  fo r  e n h an c i n g  c l i n i c a l  c o m m u n i c a ti o n s
a n d  o p ti m i z i n g  c l i n i c a l  workfow,  th e s e  typ e s  o f c o m m u n i c a‐

ti o n  s ys te m s  h ave  i n h e r e n t r e l i a b i l i ty l i m i ta ti o n s .  F o r  e x am p l e ,
th e r e  i s  n o  notifcation  at a  wi r e l e s s  p a ge r  wh e n  i t i s  o u t o f
r a n ge  fo r  r e c e i vi n g  m e s s ag e s  an d  th e r e  i s  n o  al e r t at th e  c e n tr al

s tati o n  th at th e  c o m m u n i c ati o n  d e vi c e  i s  u n r e a c h a b l e  o r  r e tu r n
confrmation  th a t a  m e s s ag e  h as  b e e n  d e l i ve r e d  o r  r e c e i ve d .

A d o c u m e n t wi th  i n fo r m ati o n  o n  h o w to  m an a ge  an d
c o n tr o l  r i s k i s  AN S I / AAM I / I E C  8 0 0 0 1 - 1 ,  Application of Risk

Management for IT Networks Incorporating Medical Devices —
Part  1 : Roles,  Responsibilities and Activities.

T h e r e  m i g h t b e  m a n u fac tu r e r s  o f F D A-c l e a r e d  m e d i c al
e q u i p m e n t th at c a n  h ave  wi r e l e s s  c o m m u n i c a ti o n  c ap a b i l i ti e s
an d  th a t m i g h t b e  F D A c l e a r e d  fo r  a  specifc  i n te n d e d  u s e .

S u c h  m e d i c a l  e q u i p m e n t wo u l d  typ i c al l y b e  certifed  to  o n e  o r
m o r e  AN S I / AAM I  E S 6 0 6 0 1  s ta n d a r d s  ( e . g. ,  6 0 6 0 1 -1 ,  Medical
electrical equipment — Part 1 : General requirements for basic safety

and essential performance;  6 0 6 0 1 -2 ,  Medical electrical equipment —
Part 2: Collateral standard: Electromagnetic disturbances — Require‐
ments and tests; 6 0 6 0 1 -8 ,  Medical electrical equipment — Part 8:

Collateral standard: Alarm systems — General requirements,  tests and
guidance for alarm systems in medical electrical equipment and medical
electrical systems;  an d  s o  fo r th ) .

T h e  r e s p o n s i b l e  o r ga n i z ati o n  c an  a l s o  c o n tr ac t wi th  a
p r o vi d e r  o f c o m m u n i c ati o n  e q u i p m e n t to  i n te gr a te  a wi r e l e s s

c o m m u n i c a ti o n  s ys te m  wi th  n u r s e  c a l l  s ys te m  o r  wi th  th e  c l i n i ‐
c a l  I T  n e two r k fo r  th e  p u r p o s e s  o f e n h a n c e d  c l i n i c al  s taff

c o m m u n i c a ti o n s .  H o we ve r,  s u c h  a n  i n te g r ati o n  wo u l d  n o t b e
l i s te d  to  a n y g o ve r n i n g  s ta n d ar d .

T h e r e fo r e ,  wh e r e  a wi r e l e s s  c o m m u n i c ati o n  s ys te m  i s  i n te ‐
g r ate d  wi th  th e  c l i n i c a l  I T  n e two r k a n d  u s e d  as  a  c l i n i c al  a l a r m
notifcation  o r  e n h a n c e d  c o m m u n i c a ti o n  s ys te m ,  i t i s  n e c e s s ar y

fo r  th e  r e s p o n s i b l e  o r ga n i z ati o n  to  fo l l o w an d  e n ac t th e  r i s k
m a n ag e m e n t r e q u i r e m e n ts  e s tab l i s h e d  i n  AN S I / AAM I / I E C
8 0 0 0 1 - 1 ,  Application of Risk Management for IT Networks Incorporat‐
ing Medical Devices — Part  1 : Roles,  Responsibilities and Activities.

F u r th e r  i n  th i s  c o n te x t,  th e  e n d -to -e n d  s ys te m  i n te gr a ti o n
an d  i ts  m an a ge m e n t n e e d  to  a l s o  c o n fo r m  to  th e  g u i d e l i n e s
e s tab l i s h e d  i n  AN S I / I E C / I S O  8 0 0 0 1 -2 - 5 ,  Application of Risk

Management for IT Networks Incorporating Medical Devices —
Part 2-5: Application Guidance — Guidance for Distributed Alarm
Systems.

A.7.3.3.7.1    As  th e  c l i n i c al  e n vi r o n m e n t b e c o m e s  m o r e  an d
m o r e  a u to m a te d ,  i n te g r ate d ,  a n d  e vo l ve d ,  th e r e  i s  a n e e d  to

e n s u r e  th at th e  s e r ve r s  an d  n e two r ki n g  e q u i p m e n t th a t tr an s ‐
p o r t i n te r o p e r ab l e  c l i n i c a l  d ata a n d  c o m m u n i c a ti o n s  o ve r  a
c l i n i c a l  I T  n e two r k ar e  p r o p e r l y i n s ti tu te d  an d  suffciently

m a n ag e d .  AN S I / AAM I / I E C  8 0 0 0 1 - 1 ,  Application of Risk Manage‐
ment for IT Networks Incorporating Medical Devices — Part 1 : Roles,
Responsibilities and Activities,  i s  th e  g o ve r n i n g s tan d ar d  b y wh i c h

th e  c l i n i c al  I T  n e two r k n e e d s  to  b e  m a n ag e d .

Δ A.7.3.3.7.2    Wh i l e  al l  n u r s e  c al l  s ys te m s  n e e d  to  b e  l i s te d  to
U L  1 0 6 9 ,  Hospital Signaling and Nurse Call Equipment,  n o t a l l

n u r s e  c al l  s ys te m s  c a n  b e  identifed  fo r  u s e  o n  a s h ar e d  c l i n i c al
I T  n e two r k.  O n l y th o s e  n u r s e  c al l  s ys te m s  th a t a r e  l i s te d  fo r  u s e

o n  a s h a r e d  n e two r k ar e  p e r m i tte d  to  u s e  th e  c l i n i c al  I T
n e two r k i n fr as tr u c tu r e .

A.7.3.3.7.3    To  e n s u r e  a n  e ffe c ti ve ,  r e l i ab l e ,  an d  r e s i l i e n t c l i n i ‐
c a l  I T  n e two r k,  two  i n d e p e n d e n t p h ys i c a l  p a th wa ys  p r o vi d i n g
n e two r k c o m m u n i c ati o n s  n e e d  to  b e  p r o vi d e d .  B o th  p ath s

n e e d  to  b e  at o p e r a ti o n al  r e ad i n e s s  a t al l  ti m e s .  O p e r a ti o n al
r e ad i n e s s  c a n  b e  e n s u r e d  b y c o n ti n u o u s  s e l f-m o n i to r i n g o f
e ac h  p ath .  Al l  e q u i p m e n t i te m s  c o m p r i s i n g  e ac h  c l i n i c a l  I T

n e two r k p ath  n e e d  to  b e  verifed  fo r  avai l ab i l i ty b y m e a n s  o f
c o m m u n i c a ti o n .  E n d -p o i n t te r m i n a l  e q u i p m e n t i te m s  ( e . g . ,
c o m p u te r s ,  m o n i to r s ,  d i s c r e te  m e d i c a l  d e vi c e s ,  d i s c r e te  d e vi c e s

c o m p r i s i n g th e  n u r s e  c a l l  s ys te m ,  a n d  s o  fo r th ) ,  wh i c h  ar e
c o n n e c te d  to  b u t ar e  n o t p a r t o f th e  c l i n i c al  I T  n e two r k,  o n l y
r e q u i r e  o n e  p h ys i c al  c o n n e c ti o n  to  th e  c l i n i c al  I T  n e two r k.


