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N O T I C E  

All questions or other communica t ions  re la t ing  to this document  should be sent only to NFPA Head- 
quarters ,  addressed to the a t ten t ion  of the Commi t t ee  responsible for the document .  

For in format ion  on ob ta in ing  Formal  In te rpre ta t ions  of the document ,  proposing Tenta t ive  In ter im 
Amendment s ,  proposing amendmen t s  for Commi t t ee  considerat ion,  and  appeals  on mat ters  re la t ing  to the 
content  of the document ,  write to the Secretary S tandards  Council ,  Nat iona l  Fire Protect ion Association, 
Ba t te rymarch  Park, Quincy,  MA 02269. 

A s ta tement ,  wri t ten or oral,  that  is not processed in accordance  with Section 16 of the Regula t ions  
Governing Commi t t ee  Projects shall  not be considered the official posit ion of NFPA or any of its Commit -  
tees and  shall not be considered to be, nor be relied upon as. a Formal  In terpre ta t ion .  

Users of this documen t  should consult  app l icab le  Federal.  State and  local laws and regulat ions.  NFPA 
does not. by the publ ica t ion  of this document ,  in tend  to urge act ion which is not in compl iance  with ap- 
phcable  laws an(t this document  may not be cons t rued as do ing  so. 

Policy Adopted by N F P A  Board of Directors  on December  3, 1982 

The  Board of Directors reaffirms that  the Nat iona l  Fire Protect ion Association recognizes that  the tox- 
icity of the products  of combust ion  is an impor t an t  factor  in the loss of life from fire. NFPA has deal t  with 
that  subject in its technical  commi t t ee  documents  for many  years. 

There  is a concern tha t  the growing use of synthetic mater ia l s  may produce  more or add i t iona l  toxic 
products  of combust ion  in a fire envi ronment .  The  Board has, therefore,  asked all NFPA technical  commit-  
tees to review the documents  for which they are responsible to be sure that  the documents  respond to this 
current  concern.  To assist the commit tees  in mee t ing  this request,  the Board has appo in ted  an advisory 
commit tee  to provide specific gu idance  to the technical  commit tees  on questions re la t ing to assessing the 
hazards  of the products  of combust ion.  

Licens ing  Provis ion  - -  This  document  is copyr ighted  by the Nat iona l  Fire Protect ion Association 
{NFPA). 

1. Adop t ion  by Refe rence  - -  Public author i t ies  and  others are urged to reference this documen t  in 
laws, ordinances,  regulations,  admin is t ra t ive  orders  or s imi lar  ins t ruments .  Any deletions, addi t ions  and 
ebanges  desired by the adop t ing  author i ty  must  be noted separately.  Those using this me thod  are requested 
to notify the NFPA {Attention: Vice President and  Chief  Engineer)  in wri t ing of such use. The  term "adop- 
tion by reference" means the c i t ing of title and  publ i sh ing  in format ion  only. 

2. Adop t ion  by T r a n s c r i p t i o n  - -  A. Public author i t ies  with l awmak ing  or ru l e -mak ing  powers only, 
upon wri t ten notice to the NFPA (Attent ion.  Vice President  and  Chief  Engineer),  will be g ran ted  a royalty- 
free hcense to pr int  and  republish this documen t  in whole or in part ,  with changes  and addi t ions,  if any, 
nnted separately,  in laws, ordinances,  regulat ions,  admin is t ra t ive  orders  or s imi lar  ins t ruments  having  the 
tor te  of law, p rowded  that:  (1) due  notice of NFPA's  copyright  is cnn ta ined  in each law and in each copy 
thereof, and,  {2) that  such p r in t ing  and republ ica t ion  is l imi ted to numbers  sufficient to satisfy the jurisdic- 
t i o£s  l awmak ing  or ru l emak ing  process. B. Once  this NFPA Code or S tandard  has been adop ted  into law, 
all pr int ings  of ttus document  by publ ic  author i t ies  with l awmak ing  or ru l emak ing  powers or any other  per 
sons desir ing to reproduce  this documen t  or its contents  as adopted  by the jur isdic t ion  in whole or in par t .  in 
any fi}rm, upon wri t ten request  to NFPA (At tent ion:  Vice President  and Chief  Engineer) ,  will be g ran ted  a 
nonexclusive license to print ,  republish,  and  vend this document  in whole or in par t .  with changes  and addi- 
tinns. ~f any, noted separately provided tha t  due  notice of NFPA's  copyright  is conta ined  in each copy. Such 
license shall  be g ran ted  only upon agreement  to pay NFPA a royalty. This  royalty is required to provide 
funds for the research and development  necessary to cont inue  the work of NFPA and its volunteers  in con- 
t inually upda t ing  and revising NFPA standards.  Under  cer ta in  c i rcumstances,  publ ic  author i t ies  with 
l awmak ing  or ru lemak ing  powers ]nay apply fro' and may receive a special  royalty when the publ ic  interest  
will be served thereby. 

All other  rights, inc luding  the r ight  to vend. are re ta ined by NFPA. 

(For fur ther  exp lanauon ,  see the Policy Concern ing  the Adopt ion,  Pr in t ing  and Publ ica t ion  of NFPA 
Documents  which is avai lable  upon request from the NFPA.)  

Statement on N F P A  Procedures  

This  mater ia l  has been developed under  the publ isbed procedures  of the Nat ional  Fire Protect ion 
Association, which are designed to assure the appo in tmen t  of technical ly competen t  Commit tees  having  
ba lanced  representat ion.  Whi le  these procedures  assure the highest degree of care, nei ther  the Nat iona l  Fire 
Protect ion Assoeiauon,  xts members ,  nor those pa r t i c ipa t ing  in its acnvit ies  accepts any l iabi l i ty  resul t ing 
from compl iance  or noncompl iance  with the provisions given herein, fi)r any restrictions imposed on 
mater ia ls  or processes, or for the completeness  of the text. 

NFPA has no power or au thor i ty  to pnlice or enforce { 'ompliance with the contents  of this document  
and any cer t i f i{auon of products  s ta t ing compl iance  with requi rements  of this document  is m a d e  at the peril  
of the certif ier 
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1984 Edition of NFPA 50A 

This edi t ion of N F P A  50A, Standard for Gaseous Hydrogen Systems at Consumer 
Sites, was p repa red  by the Technica l  Commi t tee  on Indust r ia l  and  Medical  Gases, and  
acted on by the Nat iona l  Fire Protect ion Association, Inc. at its Fall  Meet ing held No- 
vember  14-17, 1983 in Or lando ,  Flor ida .  It was issued by the S tandards  Council  on 
December  8, 1983, with an effective da te  of  December  28, 1983, and  supersedes all 
previous editions.  

This 1984 edi t ion of this s t anda rd  has been submi t t ed  to the Amer ican  Nat iona l  
S tandards  Inst i tute  for approval  as an Amer ican  Nat ional  S tandard .  

Changes other  than  edi tor ia l  are ind ica ted  by a vertical  rule in the marg in  of  the 
pages on which they appear .  These lines are included as an a id  to the user in identify- 
ing changes from the previous edit ion.  

Origin and Development of NFPA 50A 

Development  of N F P A  50A was in i t ia ted  by the Compressed Gas Association, Inc. ,  
who submi t t ed  a comple te  text to the N F P A  Commit tee  on Gases in 1959. Work ing  re- 
sponsibil i ty for the project  was assigned to the Sectional  Commit tee  on Indus t r ia l  
Gases, and  the s t anda rd  tentat ively adop ted  at the 1961 Annua l  Meeting.  Official  
Adopt ion ,  as N F P A  567, followed at  the 1963 Annua l  Meeting as r ecommended  by 
the Commi t tee  on Gases. 

In June,  1966, responsibil i ty for N F P A  567 was reassigned to the Commi t tee  on In- 
dustr ia l  and  Medical  Gases. W i t h  the 1969 edit ion,  which superseded the 1963 edi- 
tion, the s t anda rd  was redes ignated  as N F P A  50A. Subsequent  edit ions were adop ted  
in 1973 and 1978. 
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Standard for 

Gaseous Hydrogen Systems 

at Consumer Sites 

NFPA 50A-1984 

Chapter 1 General Information 

1-1 Introduction. 
1-1.1 Hydrogen is a f lammable  gas. It is colorless, 
odorless, tasteless and nontoxic. It is the lightest gas 
known, having a specific gravity of 0.0695 (air = 1.0). 
Hydrogen diffuses rapidly in air and through porous 
materials.  

1-1.2 Hydrogen burns in air with a pale blue, almost in- 
visible flame. At atmospheric pressure the ignit ion tem- 
perature of hydrogen-air  mixtures has been reported by 
the US Bureau of Mines to be as low as 932°F (500°C). 
The  f lammable  limits of hydrogen-air  mixtures depend 
upon pressure, temperature  and water vapor content .  At 
atmospheric pressure the f lammable  range is approxi- 
mately 4 percent to 74 percent by volume of hydrogen in 
air. 

1-1.3 Hydrogen is nontoxic, but can cause anoxia 
(asphyxiation) when it displaces the normal  21 percent 
oxygen in a confined area without adequate  ventilation. 
Because hydrogen is colorless, odorless and tasteless, its 
presence cannot  be detected by the h u m a n  senses. 

1-1.4 Since the control of the hydrogen system may re- 
ma in  with the supplier, compliance with this s tandard 
will minimize the possibility of a consumer fire involving 
the hydrogen system, as well as the possibility of a 
hydrogen fire involving the consumer's premises. 

1-2 Application of Standard. 
1-2.1 This s tandard  covers the general principles 
recommended  for the installation of gaseous hydrogen 
systems on consumer premises where the hydrogen supply 
to the consumer premises originates outside the consumer 
premises and is delivered by mobile equipment .  

1-2.2 This s tandard  covers requirements  for gaseous 
hydrogen systems. Systems are classified according to the 
total volume of hydrogen including unconnected  
reserves, as follows: 

(a) Less than 3,000 CF (85 mS). except as covered in 
1-2.3. 

(b) From 3,000 (85m s) to 15,000 CF (255 mS). 

(c) In excess of 15,000 CF (255 mS). 

1-2.3 The  applicat ion of this s tandard at places of 
public assembly is subject to approval of the authority 
having jurisdiction. 

1-2.4 An existing system which is not in strict com- 
pliance with the provisions of this s tandard may be con- 
t inued in use when such use does not constitute a distinct 
hazard to life or adjoining property. 

1-2.5 This s tandard  does not apply to single systems 
using containers having a total hydrogen content  of less 
than  400 CF (11 mS). Where individual  systems, each 
having a total hydrogen content  of less than 400 CF (11 
mS), are located less than 5 ft (1.5 m) from each other, 
this s tandard shall apply. 

1-2.6 This s tandard does not apply to hydrogen manu-  
facturing plants or other establishments operated by the 
hydrogen supplier or his agent for the purpose of storing 
hydrogen and refilling portable containers, trailers, 
mobile supply trucks or tank cars. 

1-3 Definitions. 
Approved. Acceptable to the "authori ty having juris- 

diction." 

N O T E :  T h e  Na t iona l  Fire P ro tec t ion  Associa t ion does not  
approve, inspect or certify any installations, procedures, equip- 
ment, or materials nor does it approve or evaluate testing labora- 
tories. In determining the acceptability of installations or pro- 
cedures, equipment or materials, the authority having jurisdic- 
tion may base acceptance on compliance with NFPA or other 
appropriate standards. In the absence of such standards, said 
authority may require evidence of proper installation, procedure 
or use. The authority having jurisdiction may also refer to the 
listings or labeling practices of an organization concerned with 
product evaluations which is in a position to determine corn 
pliance with appropriate standards for the current production of 
listed items. 

Authority Having Jurisdiction. The "authority 
having jurisdiction" is the organization, office or in- 
dividual responsible for "approving" equipment ,  an in- 
stallation or a procedure. 

N O T E :  T h e  phrase  " a u t h o r i t y  hav ing  ju r i sd ic t ion"  is used in 
NFPA documents in a broad manner since jurisdictions and "ap- 
proval" agencies vary as do their responsibilities. Where public 
safety is primary, the "authority having jurisdiction" may be a 
federal, state, local or other regional department or individual 
such as a fire chief, fire marshal, chief of a fire prevention 
bureau, labor department, health department, building official, 
electrical inspector, or others having statutory authority. For in- 
surance purposes, an insurance inspection department, rating 
bureau, or other insurance company representative may be the 
"authority having jurisdiction." In many circumstances the 
property owner or his designated agent assumes the role of the 
"authority having jurisdiction"; at government installations, the 
commanding officer or departmental official may be the "au- 
thority having jurisdiction." 

CF. Cubic feet of gas at 14.7 psia (101 kPa) and 70°F 
(21.1 °c). 

Combustible Li qu i d .  A l iquid having a closed cup 
flash point at or above 100°F (37.8°C) and subdivided as 
follows: 

Class II liquids shall include those having a flash 
point at or above 100°F (37.8°C) and below 140°F 
(60 °C). 

Class IIIA liquids shall include those having a flash 
point at or above 140°F (60°C) and below 200°F 
(93.4°C). 

Class IIIB liquids shall include those having flash 
points at or above 200°F (93.4°C). 
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F l a m m a b l e  L i q u i d  (Class I) .  Any l iquid having a 
closed cup flash point  below 100°F (37.8°C) and having a 
vapor  pressure not exceeding 40 psia absolute (276 kPa) 
at 100°F (37.8°C). 

Specia l  Room.  A separa te  enclosed area which is 
par t  of or a t t ached  to another  bui ld ing  and is used ex- 
clusively for a hydrogen system. 

G a l l o n .  A s t andard  US gallon.  

Gaseous Hydrogen System. One in which the 
hydrogen is delivered, stored and discharged in the 
gaseous form to consumer 's  piping.  The  system includes 
s ta t ionary or movable  containers,  pressure regulators,  
pressure relief devices, manifolds,  in terconnect ing  p ip ing  
and controls. The  system terminates  at the point  where 
hydrogen at service pressure first enters the consumer 's  
dis t r ibut ion piping.  

Labe led .  Equipment  or mater ia ls  to which has been 
a t tached  a label,  symbol or o ther  identifying mark  of an 
organizat ion acceptable  to the "author i ty  having juris- 
dict ion" and concerned with produc t  evaluat ion,  that  
main ta ins  per iodic  inspection of product ion  of labeled 
equ ipment  or mater ia l s  and  by whose label ing the manu-  
facturer  indicates compl iance  with app rop r i a t e  s tandards  
or per formance  in a specified manner .  

L i m i t e d - C o m b u s t i b l e  M a t e r i a l .  A type of bui ld ing  
construct ion mater ia l  as def ined in NFPA 220, Standard 
on Types of  Building Construction. 

Listed. Equipment  or mater ia ls  inc luded in a list 
publ ished by an organiza t ion  acceptable  to the "author i ty  
having jur isdic t ion"  and concerned with p roduc t  evalua- 
tion, that  main ta ins  per iodic  inspection of p roduc t ion  of 
listed equ ipmen t  or mater ia ls  and  whose listing states 
ei ther  that  the equ ipment  or mate r ia l  meets app rop r i a t e  
s tandards  or has been tested and  found sui table  for use in 
a specified manner .  

NOTE: The means for identifying listed equipment may vary 
for each organization concerned with product evaluation, some 
of which do not recognize equipment as listed unless it is also 
labeled. The "authority having jurisdiction" should utilize the 
system employed by the listing organization to identify a listed 
product. 

Noncombustible Material (as def ined in NFPA 220, 
Standard on Types of  Building Construction). A mate-  
rial  which, in the form in which it is used and under  the 
condit ions ant ic ipa ted ,  will not ignite, burn,  suppor t  
combust ion,  or release f l ammab le  vapors when subjected 
to fire or heat.  Materials  repor ted  as noncombust ib le ,  
when tested in accordance  with the Standard Method of  
Test for  Behavior of  Materials in a Vertical Tube Fur- 
nace at 750°C, ASTM E-136 shall be considered noncom- 
bustible mater ia ls .  

Outdoors. Locat ion outside of any bui ld ing  or struc- 
ture. Outdoors  shall also mean  locations under  a weather  
shelter or canopy provided this area is not enclosed on 
more  than two sides. 

Separate B u i l d i n g .  A de tached  bui ld ing  used ex- 
clusively to house a hydrogen system. 

Sha l l .  Indicates  a manda to ry  requi rement .  

Chapter 2 Design of Hydrogen Systems 

2-1 Containers. 
2-1.1 Hydrogen  containers  shall comply with one of the 
following: 

(a) Designed, constructed,  and  tested in accordance  
with app rop r i a t e  requi rements  of ASME Boiler and 
Pressure Vessel Code, Section VII I  -- Unif i red Pressure 
Vessels. 

(b) Designed, constructed,  tested and ma in t a ined  in 
accordance  with US Depar tmen t  of  T ranspor t a t ion  
(formerly Inters ta te  Commerce  Commission) Specifica- 
tions and Regulations.  

2-1.2 Permanent ly  instal led containers  shall be pro- 
vided with substant ia l  supports  of  noncombus t ib le  
mate r ia l  on firm foundat ions  of noncombust ib le  
mater ia l .  

2-1.3 Each por tab le  conta iner  shall be legibly marked  
with the name  "Hydrogen"  in accordance  with ANSI 
Z48.1, American Standard Method of  Marking Portable 
Compressed Gas Containers to Identify the Material Con- 
tained. Each mani fo ld  hydrogen supply unit  shall be 
legibly marked  with the name  H Y D R O G E N  or a legend 
such as "This unit  contains hydrogen."  

2-2 Pressure Relief Devices. 
2-2.1 Hydrogen  containers  shall be equ ipped  with 
pressure rel ief  devices as requi red  by the ASME Code or 
the D O T  Specifications and Regulat ions  under  which the 
conta iner  is fabr ica ted .  

2-2.2 Pressure relief devices shall be a r ranged  to 
discharge upward  and unobs t ruc ted  to the open air in 
such a manne r  as to prevent  any impingement  of escap- 
ing gas upon the conta iner ,  ad jacent  structures or person- 
nel. This  requ i rement  does not apply  to D O T  Specifica- 
tion containers  having an internal  volume of  2.0 cu ft 
(0.057 m s ) or less. 

2-2.3 Pressure relief devices or vent p ip ing  shall be de- 
signed or located so that  moisture  cannot  collect and  
freeze in a manne r  which would interfere with p roper  
opera t ion  of  the device. 

2-3 Piping, Tubing and Fittings. 
2-3.1 Piping,  tubing  and fit t ings shall be sui table for 
hydrogen service and for the pressures and t empera tu res  
involved. Cast- i ron pipe and fit t ings shall not be used. 

2-3.2 Mater ia l  specifications and thickness require-  
ments  for p ip ing  and tubing  shall conform to the 
Amer ican  Nat ional  S t anda rd  Code for  Chemical Plant 
and Petroleum Refinery P~'ping, ANSI B31.3. 
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2-3.3 Joints in piping and tubing shall be made by 
welding or brazing or by use of flanged, threaded, socket, 
slip or compression fittings. Gaskets and thread sealants 
shall be suitable for hydrogen service. Brazing materials 
shall have a melting point above 1000°F (538°C). 

2-4 Equipment Assembly. 

2-4.1 Valves, gauges, regulators and other accessories 
shall be suitable for hydrogen service. 

2-4.2 Installation of hydrogen systems shall be super- 
vised by personnel familiar with proper practices with 
reference to their construction and use. 

2-4.3 Storage containers, piping, valves, regulating 
equipment and other accessories shall be readily access- 
ible, and shall be protected against physical damage and 
against tampering by the general public. 

2-4.4 Cabinets or housings containing hydrogen control 
or operating equipment shall be adequately ventilated. 

2-4.5 Each mobile hydrogen supply unit used as part of 
a hydrogen system shall be adequately secured to prevent 
movement. 

2-4.6 Mobile hydrogen supply units shall be electrically 
bonded to the system before discharging hydrogen. 

2-5 Marking. 
2-5.1 The hydrogen storage location shall be per- 
manently placarded as follows: "HYDROGEN -- FLAM- 
MABLE GAS -- NO SMOKING -- NO OPEN FLAMES," 
or equivalent. 

2-6 Testing. 
2-6.1 After ingtallation, all piping, tubing and fittings 
shall be tested and proved hydrogen gastight at max- 
imum operating pressure. 

Chapter 3 Location of Gaseous Hydrogen Systems 

3-1 General. 
3-1.1 The system shall be located so that it is readily 
accessible to delivery equipment and to authorized per- 

I sonnel. Suitable roadways or other means of access for 
emergency equipment, such as fire department ap- 
paratus, shall be provided. 

3-1.2 Systems shall be located aboveground. 

3-1.3 Systems shall not be located beneath or where 
exposed by failure of electric power lines, piping contain- 
ing all classes of flammable or combustible liquids (see 
definition), piping containing other flammable gases, or 
piping containing oxidizing materials. 

3-1.4 Systems near aboveground storage of all classes of 

flammable and combustible liquids shall be located on 
ground higher than such storage, except when dikes. 
diversion curbs, grading or separating solid walls are used 
to prevent accumulation of these liquids under the 
system. 

3-2 Specific Requirements. 
3-2.1 The location of a system, as determined by the 
maximum total contained volume of hydrogen, shall be 
in the order of preference as indicated by Roman 
numerals in Table 3-2.1. 

Nature of L o c a t i o n  

Table 3-2.1 

Size of Hydrogen System 

O u t d o o r s  I 

In a s epa ra t e  bu i ld ing  II 11 

In a special  r oom III I l l  

Less 3 ,000 CF In  Excess 
than (85mD of 
3,000 CF to 15,000 CF 
(85m' )  15,000 CF (255m' )  

(255m' )  
I I 

Not 
Pe rmi t t ed  

Inside bui ld ings  not  in a 
special  r oom a n d  exposed 
to o ther  occupanc i e s  IV Not  Not 

Pe rmi t t ed  Pe rmi t t ed  

3-2.2 The minimum distance in feet from a hydrogen 
system of indicated capacity located outdoors, in separate 
buildings or in special rooms to any specified outdoor ex- 
posure shall be in accordance with Table 3-2.2. The 
distances in Items 1, 14 and 3 to 10 inclusive in Table 
3-2.2 do not apply where protective structures, having a 
minimum fire-resistance rating of two hours, are located 
between the system and the exposure. 

(a) Unloading connections on delivery equipment shall 
not be positioned closer to any of the exposures cited in 
Table 3-2.2 than the distances given for the storage 
system. 

3-2.3 Hydrogen systems of less than 3,000 CF (85 m s) 
when located inside buildings and exposed to other oc- 
cupancies shall be situated in the building so that the 
system will be as follows: 

(a) In an adequately ventilated area as in 4-2.2. 

(b) 20 ft (6 m) from all classes of flammable and com- 
bustible liquids, oxidizing gases and readily combustible 
materials, such as excelsior and paper. 

(c) 25 ft (7.6 m) from open flames, ordinary electrical 
equipment or other sources of ignition. 

(d) 50 ft (15 m) from intakes of ventilation or air con- 
ditioning equipment and air compressors. 

(e) 50 ft (15 m) from other flammable gas storage. 

(f) Protected against damage or injury due to falling 
objects or working activity in the area. 

(g) More than one system of 3,000 CF (85 m s) or less 
may be installed in the same room, provided the systems 
are separated by at least 50 ft (15 m). Each such system 
shall meet all of the requirements of this section. 
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Table 3-2.2 

Type of Outdoor Exposure 

Size of Hydrogen System 
Less 3,000 CF (85 m s) In Excess 
than to of 

3,000 CF (85 m s) 15,000 CF (255 m s) 15,000 CF (255 m s) 

1. Building or Structure 

a) Wall(s) adjacent to sys- 
tem constructed of 
noncombustible or 
limited-combustible 
materials. 

1) Sprinklered building 
or structure, or 
contents noncom- 
bustible 0 ~ 5 ~ 5 ~ 

2) Unsprinldered building 
or structure with 
combustible con- 
tents. 

Adjacent wall(s) with 
fire-resistance rat- 
ing less than 2 
hours. 2 0 s 10 254 

Adjacent wall(s) with 
fire-resistance rat- 
ing of 2 hours or 
greater. ~ 5 5 

b) Wall(s) adjacent to 
system constructed of 
other than noncom- 
bustible or limited 
combustible materials. 10 25 504 

Not above any part of a 
2. Wall Openings system 10 ft (3 m) 10 ft ($ m) 10 ft (3 m) 

Above any part of a system 25 ft (7.6 m) 25 ft (7.6 m) 25 ft (7.6 m) 

3. All classes of flammable 0-1,000 gallons 10 ft (3 m) 25 ft (7.6 m) 25 ft (7.6 m) 
and combustible liq- 
uids above ground* In excess of 1,000 gallons 25 ft (7.6 m) 50 ft (15 m) 50 ft (15 m) 

4. All classes of flammable Tank 10 ft (3 m) 10 ft (3 m) 10 ft (3 m) 
and combustible liq- 
uids below g r o u n d -  Vent or fill opening of 
0 1,000 gallons* tank 25 ft (7.6 m) 25 ft (7.6 m) 25 ft (7.6 m) 

5. All classes of flammable Tank 20 ft (6 m) 20 ft (6 m) 20 ft (6 m) 
and combustible liq- 
uids below ground - 
in excess of 1,000 gab Vent or fill opening of 
Ions* tank 25 ft (7.6 m) 25 ft (7.6 m) 25 ft (7.6 m) 

6. Flammable gas storage 0-15,000 CF (255 in*) 10 ft (3 m) 25 ft (7.6 m) 25 ft (7.6 m) 
(other than hydrogen), capacity 
either high pressure In excess of 15,000 CF 
or low pressure (255 m 5) capacity 25 ft (7.6 m) 50 ft (15 m) 50 ft (15 m) 

20,000 CF (566 m 3) or less Refer to NFPA 51, Gas Systems for Welding and Cutting 
7. Oxygen Storage More than 20,000 CF Refer to NFPA 50, Bulk Oxygen Systems at Consumer Sites 

(566 m 3) 

8. Fast burning solids such as ordinary lumber, excelsior 50 ft (15 m) 50 ft (15 m) 50 ft (15 m) or paper 

9. Slow burning solids such as heavy timber or coal 25 ft (7.6 m) 25 ft (7.6 m) 25 ft (7.6 m) 

10. Open flames and welding 25 ft (7.6 m) 25 ft (7.6 m) 25 ft (7.6 m) 

11. Air compressor intakes or inlets to ventilating or air- 
conditioning equipment 50 ft (15 m) 50 ft (15 m) 50 ft (15 m) 

12. Places of public assembly 25 ft (7.6 m) 50 ft (15 m) 50 ft (15 m) 

13. Public sidewalks 15 ft (4.6 m) 15 ft (4.6 m) 15 ft (4.6 m) 

14. Line of adjoining property which may be built upon 5 ft (1.5 m) 5 ft (1.5 m) 5 ft (1.5 m) 

Notes to Item 1 of Table 3-2.2 

1. Portions of wall less than 10 ft (3 m) (measured horizontally) from any part of a system shall have a fire-resistance rating 
of at least ~ hour. 

2. Exclusive of windows and doors (see Item 2 of Table 3-2.2). 

3. Portions of wall less than 10 ft (3 m) (measured horizontally) from any part of a system shall have a fire-resistance rating 
of at least 1 hour. 

4. But not less than one-half the height of adjacent wall of building or structure. 

*Distances may be reduced to 15 ft (4.6 m) for Class IIIB combustible liquids. 
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Chapter 4 Design Considerations at Specific 
Locations 

4-1 Outdoor Locations. 
4-1.1 Where  protect ive walls or roofs are provided,  they 
shall be constructed of noncombust ib le  or l imited-com- 
bustible mater ials .  

4-1.2 Where  the enclosing sides adjoin  each other,  the 
area  shall be proper ly  venti lated.  

4-1.3 Electrical  equ ipment  within 15 ft (4.6 m) shall be 
in accordance  with Art icle  501 of the National Electrical 
Code ® for Class I, Division 2 locations.  

4-2 Separate Buildings. 
4-2.1 Separa te  bui ldings shall be const ructed of non- 
combust ib le  or l imi ted-combust ib le  mater ia ls .  Windows 
and  doors shall be located so as to be readi ly accessible in 
case of emergency.  

I Exception: Window glazing may be plastic. 

4-2.2 Adequa te  venti lat ion to the outdoors  shall be pro- 
vided. Inlet  openings shall be located near  the floor in 
exter ior  walls only. Out le t  openings shall be located at 
the high point  of the room in exterior  walls or roof. Inlet  
and  outlet  openings shall each have a m i n i m u m  total  
area of one (1) sq ft per  1,000 cu ft (1 sq m per 305 cu m) 
of room volume. Discharge from outlet  openings shall be 
d i rec ted  or conducted  to a safe location.  

4-2.3 Explosion vent ing shall be provided in exter ior  
walls or roof  only. Vents may  consist of any one or any 
combina t ion  of the following designed to relieve at a 
m a x i m u m  internal  pressure of 25 lb per  sq ft (13.3 kPa 
per  sq m): 

(1) Walls  of light mater ia l .  
(2) Lightly fastened ha tch  covers. 
(3) Lightly fastened,  ou tward-open ing  swinging doors 

in exter ior  walls. 
(4) Lightly fastened walls or roof. 

(a) Where  appl icable ,  snow loads shall be considered.  

(b) For bui ldings  or rooms housing hydrogen systems 
of 15,000 CF (255 m 3) or less, the vent ing area  shall be 
equal  to not  less than  1 sq ft per  30 c u f t  (1 sq m per  9 cu 
m) of room volume. 

(c) For bui ldings  housing hydrogen systems larger  than  
15,000 CF (255 m3), see NFPA 68, Guide for Explosion 
Venting. 

4-2.4 There  shall be no sources of ignit ion from open 
flames, electr ical  equ ipment ,  or hea t ing  equipment .  

4-2.5 Electrical  equ ipmen t  shall be in accordance  with 
Art icle  501 of  the National Electrical Code for Class I, 
Division 2 locations. 

4-2.6 Heat ing,  if provided,  shall be by steam, hot  
water,  or o ther  indirect  means  except  that  electr ical  
hea t ing  may  be used if in compl iance  with 4-2.5 

4-3 Specia l  Rooms. 
4-3.1 Floor, walls and  ceil ing shall be constructed of 
noncombus t ib le  or l imi ted-combus t ib le  mater ia ls .  In- 
ter ior  walls or par t i t ions  shall have a f ire-resistance ra t ing 
of at least 2 hours, be cont inuous from floor to ceiling 
and shall be securely anchored .  At  least one wall shall be 
an exter ior  wall. Openings  to other  par ts  of  the bu i ld ing  
shall not be permi t ted .  Windows and doors shall be in ex- 
ter ior  walls and  shall be located so as to be readi ly accessi- 
ble in case of emergency.  

Exception: Window glazing may be plastic. 

4-3.2 Vent i la t ion shall be as provided in 4-2.2. 

4-3.3 Explosion vent ing shall be as provided in 4-2.3. 

4-3.4 There  shall be no sources of ignit ion from open 
flames, electr ical  equ ipment ,  or hea t ing  equipment .  

4-3.5 Electr ical  equ ipmen t  shall be in accordance  with 
Art ic le  501 of the National Electrical Code for Class I, 
Division 2 locations. 

4-3.6 Heat ing,  if provided,  shall be by steam, hot  
water,  or indirect  means  except  that  electr ical  hea t ing  
may  be used if in compl iance  with 4-3.5. 

Chapter 5 Operation and Maintenance 

5-1 O p e r a t i n g  In s t ruc t i ons .  For instal lat ions which 
require  any opera t ion  of equ ipmen t  by the user, legible 
instructions shall be ma in t a ine d  at opera t ing  locations. 

5-2 M a i n t e n a n c e .  Each hydrogen system instal led on 
consumer  premises shall be inspected annual ly  and main-  
t a ined  by a qual i f ied representat ive  of the equ ipmen t  
owner.  

5-3 The  area  within 15 ft (4.6 m) of any hydrogen con- 
ta iner  shall be kept  free of dry vegetat ion and combust-  
ible mater ia l .  

Chapter 6 Fire Protection 

Hydrogen fires are not normally extinguished until the 
supply of hydrogen has been shut off because of the 
danger of reignition or explosion. In the event of fire, 
large quantities of water have been sprayed on adjacent 
equipment to cool the equipment and prevent involve- 
ment in the fire. Combination fog and solid stream 
nozzles have been preferred to permit widest adaptability 
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in f ire control. Small hydrogen fires have been extin- 
guished by dry chemical extinguishers or with carbon 
dioxide, nitrogen and steam. Reignition may occur i f  a 
metal surface adjacent to the f lame is not cooled with 
water or other means. 

6-1 The fire protection provided shall be determined by 
an analysis of local conditions of hazard, within the 
plant, exposure to other properties, water supplies, the 
probable effectiveness of plant fire brigades, and the time 
of response and probable effectiveness of fire depart- 
ments. 

6-2 Personnel shall be cautioned that hydrogen flames 
are practically invisible. 

NFPA 68-1978, Guide for  Explosion Venting 
NFPA 70-1984, National Electrical Code 
NFPA 220-1979, Standard on Types of  Building Con- 

struction 

7-1.2 ANSI Publications.  The following publications 
are available from the American National Standards In- 
stitute, 1430 Broadway, New York, NY 10018. 

ANSI B31.3-1980, Code for  Chemical Plant and Petro- 
leum Refinery Piping. 

ANSI Z48.1-1978, Method of  Marking Portable Gas Con- 
tainers to Identify the Material Contained. 

7-1.3 ASME Publication. The following publication is 
available from the American Society for Mechanical 
Engineers, 345 East 47th St., New York, NY 10017. 
Rules for the Construction of Unfired Pressure Vessels, 
Section VIII ,  ASME Boiler and Pressure Vessel 
Code- 1980. 

Chapter 7 Mandatory Referenced Publications 

7-1 This chapter lists publications referenced within 
this document which, in whole or in part, are part  of the 
requirements of this document. 

7-1.1 NFPA Publications.  The following publications 
are available from the National Fire Protection Associa- 
tion, Batterymarch Park, Quincy, MA 02269. 

7-1.4 ASTM Publicat ion.  The following publication 
is available from the American Society for Testing and 
Materials, 1916 Race St., Philadelphia, PA 19103. 

ASTM E-136-1979, Standard Method of  Test for  
Behavior of Materials in a Vertical Tube Furnace at 
750 °C. 

7-1.5 Federal Regulations. The following publication 
is available from the US Government Printing Office, 
Washington, DC 20401. 
Code of  Federal Regulations, Title 49, Parts 171-190. 


