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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document covers devices intended for the protection of cylinder valves, where such protection is
fitted to allow safe transport, handling and storage.

This document specifies the principal dimensions, requirements for fitment and drop test procedure, to
confirm the provision of adequate valve protection, in the event of the occurrence of a cylinder toppling
from its base.

This document has been written so that it is suitable to be referenced in the UN Model Regulations[1l.

© IS0 2019 - All rights reserved v
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Gas cylinders — Valve protection caps and guards —
Design, construction and tests

1 Scope

This document specifies the requirements for valve protection caps and valve guards used on cylinders

for li

Valvsg

including valves with integral pressure regulators (VIPRs) during transport.

This
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devi
with
This
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appal

NOTH
to me

This
devid

d
welgkd or brazed directly to the cylinder. This document does/not cover valve protection f

Tuetied; dissotved Or COMpPTressed gases.

b protection caps and valve guards are some of the options available to protect cyli

document is applicable to valve protection caps and valve guards whichxinherently
ary protection of a cylinder valve. It can also be used to test othemequipment (e
es) attached to cylinder packages, even in cases where the cylindér valve is inherg
stand damage without release of the content.

document excludes protection devices for cylinders with,a‘water capacity of 5 1
ers whereby the protection device is fixed by means of lugs welded or brazed to the c

atus cylinders.

Small cylinders (e.g., medical cylinders) are commonly transported in an outer-packagin
et transport regulations.

document does not specify requirements that could be necessary to enable the valv
e to be used for lifting the cylinder.

2

The following documents are referred to in the text in such a way that some or all of t
consfitutes requirements of this*document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 10286, Gas cylinders=- Terminology
ISO 10297:2014, Gds gylinders — Cylinder valves — Specification and type testing
ISO 13341, Gas-cylinders — Fitting of valves to gas cylinders

3

ormative references

erms and definitions

hder valves,

provide the
g., handling
ntly able to

or less and
ylinder, or is
br breathing

o (e.g., pallet)

P protection

heir content
applies. For
hts) applies.

For the purposes of this document, the terms and definitions given in ISO 10286 and the following apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

|

|

3.1

EC Electropedia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp.

valve protection cap
device protecting the valve during handling, transport and storage, which is removed for access to the
valve to allow for connection, disconnection, opening and closing

[SOU

© ISO

RCE: ISO 10286:2015, 360, modified]
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valve guard
device protecting the valve during handling, transport and storage, which does not need to be removed
for access to the valve

Note 1 to entry: There are two types of valve guards: rotational and non-rotational valve guards.

[SOURCE: IS

3.3
test valve
valve used fi

3.4

0 10286:2015, 361, modified and Note 1 to entry added.]

or the drnp test to qn;ﬂifv the valve protection device

permitted mass

maximum 1
contents, to

Note 1 to ent

Note 2 to ent

4 Gener

4.1 Valve
A valve prot

It shall be ca

Figure 1 giv|

The dimens
designed to
the height t
Such valve g

Provision sl
inclusion of

NOTE Sd
special tool.

The valve p1
area of atle

Possible exa

nass of the cylinder package, including its permanent attachments and”its maxi
which the protection device is intended to be fixed

Fy: Valve guards but not valve protection caps are examples of permanent attachments.

y: The total package mass is expressed in kg.

hl requirements for valve protection cap and valye guard

protection cap

ection cap shall be of adequate strength to protectthe valve.

pable of being securely fixed to the cylinder,either by screwed thread or other suitable m
es examples of valve protection caps.

ons given in Figure 1 are only manddtory in the special case that valve protection cap
protect valves that have dimensions in accordance with Figure 2, and that the value
the reference plane "top of the cylinder" (Key 1) in Figure 3 is as given there (i.e., <25

rotection caps will be eligible for a specific marking (see Clause 8).

nould be made to assistfitting or removal of the valve protection cap, for exampl
A hexagonal boss enabling use of a wrench.

me valve protection caps not containing an inherent removal provision can be removed us

otectionedp shall be provided with sufficient venting capacity equating to a cross-sect
st 157amm? for a typical conventional cylinder valve.

niples are:

mum

£ans.

S are
c for
mm).

e, by

ing a

jonal

— using two or more vent holes of at least 10 mm diameter (see Figure 1) situated symmetrically so
that any thrust caused by venting gas is balanced,

— using other means of venting, e.g., lifting under pressure (see Figure 6 a).

Quick-release cylinder valves as designed according to ISO 17871 can have a larger discharge capacity
than typical conventional cylinder valves. In such a case, the venting capacity of the valve protection

cap shall be

assessed.

Water drainage shall be considered for all types of valve protection caps.

If a threaded fixing connection is used, it is recommended to conform to the dimensions given in
Figure 4 or Figure 5. The valve protection cap shall be of such dimensions as not to contact any part of

the valve.

2
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For thread dimensions, see Tables 1 to 4.

Dimensions in millimetres

2135

2100

a) Open valve protection cap

© IS0 2019 - All rights reserved 3
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b) Closed valve protectiofi’cap
Key
1 open vilve protection cap 3 tylinder axis
2 closed yalve protection cap & vents @ > 10 mm, diametrically opposed
NOTE The outlines and dimensions given aré,typical for ISO valve protection caps in common use.
W 80 x 1/11 fixing connection (see Figure 4 andTables 1 and 2) is commonly used. Any other shape, dimersions

and/or conng
clearance ard

a  Thread Y

Figure 1

ction thread can be used (see e.g., Figure 5 and Tables 3 and 4), provided they give appropriate
und the valve.

vith a major diameter betfyveen 78-80 mm.

— Examples of valve protection caps with basic dimensions for valves according|to
Figure 2
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B mm L <125 mm
eference plane (top of the cylinder) as given in Figure:3 [<105 mm

 shall be measured to the part of the valve furthest:from the valve stem axis and includes any valy
r caps if fitted.

1  hrepresents the length of the lower part of the valve when R is greater than r.

2 L is the overall length of the yalve along the axis of the valve inlet connection in the cl
not fitted to a cylinder.

3 rrelates to the axis of thewalve inlet connection and not to the centreline of the valve ope

4 This figure is based 01 [SO 10297:2014, Figure 9.

Figure 2 — Dimensions of a cylinder valve

Valve guard

ve:guard shall be of adequate strength to protect the valve.

e outlet plugs

bsed position

rating device.

It shall be fixed so as to prevent inadvertent removal by the end user or dismantling under normal
service conditions.

Consideration shall be given to the design of valve guards fixed only to the valve to ensure the valve
guard does not initiate unscrewing of the valve from the cylinder.

The design of valve guards and their mounting on the cylinder package shall permit ease of access for
valve operation and assembly of operational equipment. Rotational valve guards shall be capable of

easy

© ISO

manual orientation to allow alignment of openings with the valve connections.
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If the valve guard is fixed only to the valve and not fixed to the cylinder then, in addition to the
requirements for valve guards included in this document, the valve type, in an unguarded state, shall
passthe valve impacttestaccording to ISO 10297:2014, Annex A (including [SO 10297:2014/Amd.1:2017).

NOTE In this situation, the valve to cylinder connection is confronted with the impact load. Its capability
to withstand this load is verified by the valve impact test described in ISO 10297:2014, Annex A (including
[SO 10297:2014/Amd.1:2017).

Provisions for water drainage shall be considered.

The valve guard shall not prevent full operation of the valve when the valve operating device is in any
position. It is recommended that when the valve is closed it is always at least 1 mm below the top of the
valve guard

If a threadqd fixing connection is used, it is recommended to conform to the dimensions’given in

Figure 4 or Figure 5. The valve guard shall be of such dimensions as not to contact any pafit of the yalve.

4.3 Cylinder neck ring dimensions

Examples of cylinder neck rings for valve protection caps and valve guards aregiven in Figure 3.

6 © IS0 2019 - All rights reserved
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Dimensions in millimetres

Key
1

a

C

NOTH
valvel
fixing

|
|
|

a) Example 1

b) Example 2

reference plane (top of the cylinder) 2 cylinder neck ring
W80 x1/11. b >16.
<25.

The neck rings.given in example 1 and 2 are typical for cylinders to which valve protec
guards are assémbled to. Nevertheless, other shapes or dimensions are possible and in usg
F connection as‘a’commonly used example is shown.

Figure 3 — Examples of cylinder neck rings

tion caps and
. The 80 mm

Figu

he 4/ in combination-with Tables 1 and 2 gives the dimensionsof the W 80 x 1/11 thrd

ad. Figure 5

in combination with Tables 3 and 4 gives the dimensions of typical North American threads. Other
recognized thread forms are permitted, provided all test requirements of this document are met.

© ISO

2019 - All rights reserved
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1 valve pfotection cap or valve guard thread profile

2 cylindgr neck ring thread profile

_25,4
Z
r=0,137329p
H=0,960491p

H,=0,640377p

Figure 4 — Dimensionsof the W 80 x 1/11 thread

Table 1 — Dimensions of the W 80 x 1/11 thread

Dimensions in millimetres

Nominal Major Ritch Minor Pitch Number Thread Radips
diameter diameter diameter diameter of threads height
per inch
W80 8Q 78,521 77,042 2,309 11 1,479 0,317
Table 2 — Tolerances of the W 80 x 1/11 thread
Dimenstonsinmithietres
Cylinder neck ring Valve protection cap or valve guard
Nominal Major Pitch Minor Major Pitch Minor
diameter diameter diameter diameter diameter diameter diameter
-0,055 0 0 a +0,280 +0,630
W80
-0,530 -0,280 -0,450 0 0 +0,155
a2 No maximum tolerance is specified but satisfactory operation shall be ensured.

© ISO 2019 - All rights reserved
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Key
1 valve protection cap or valve guard thread profile

2 cylinder neck ring thread profile

Figure 5 — Dimensionsof typical North American threads

Table 3 — Dimen'sions of typical North American threads

Dimensions in millimetres

Thiread | Nominal Major Pitch Minor Pitch | Num- |Thread
diameter diameter diameter diameter ber ;ﬁ height
threads
per inch
Cyl- Valve Valve Cyl- Valve
irzlder protec- |Cylinder |protec- inyder protec-
tion cap |neck tion cap tion cap
neck . neck
ring orvalve |ring or valve ring or valve
guard guard guard
d; Dy d, D, d D p z H
S%xll UN | 79,375 | 79,197 | 79908 | 77,699 | 78,410 | 76,365 | 77,409 | 2,309 11 2,000
3%><11 UN| 88900 | 88,682 | 89,065 | 87183 | 87567 | 85,849 | 86,5566 | 2,309 11 2,000

© IS0 2019 - All rights reserved
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Table 4 — Tolerances of typical North American threads

Dimensions in millimetres

Cylinder neck ring Valve protection cap or valve guard
Nominal Major Pitch Minor Major Pitch Minor
diameter diameter diameter diameter diameter diameter diameter
1 +0,353 +0,101 +0,102 +0,153 +0,152 +0,152
3-x11UN
8 -0,061 -0,061 -0,061 -0,152 -0,153 -0,152
1 +0,139 +0,140 +0,140 +0,165 +0.164 +0,174 4
3=x11 UN
8 +0,111 -0,140 -0,139 -0,165 -0,166 -0,155(6
5 Pictorjal examples of valve protection devices
Figure 6 gives examples of valve protection caps and Figure 7 of valve guards.
~§;

TN
~_ 7

a) b)

Figure 6-— Examples of valve protection caps

10 © IS0 2019 - All rights reserved
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a) b)
d) e) f)

Figure 7 — Examples of valve guards

6 Materials

The relationship between material properties and operating temperatures shall be taken ipnto account.
Expdrience has shown that carrying eut tests at -20 °C and room temperature has created sdfe products.

The manufacturer of a valvepretection cap or valve guard shall take into consideration thie resistance
to the transported product;including solvents [e.g., acetone, dimethylformamide (DMF)], the resistance
to atmospheric conditions’ (e.g., UV for non-metallic valve protection devices) and the operating
condjitions, if defined:by-the purchaser. For flammable gases and gas mixtures it could be pecessary to
use gntistatic matetials. The manufacturer should also provide information about the expedted lifetime.

NOTH Typieal materials for valve protection devices are steel, aluminium (both casted and forged) and
thermoplastic\pelymers (also with glass fibre support).

7 'Type testing
7.1 General

Tests and examinations performed to demonstrate compliance shall be conducted using instruments
calibrated before being put into service and thereafter according to an established programme.

These tests qualify the protection device for use only with valves of maximum dimensions equal to, or less
than, that of the test valve, fitted to a cylinder package that is equal to or less than the permitted mass.

The valve protection device shall be fitted according to the manufacturer specification.

Test cylinders for testing valve protection caps and valve guards may be re-used if they show no sign of
deformation and the thread connection is not damaged. After completion of testing, the test cylinders
shall be rendered unserviceable or shall be clearly marked as test samples to avoid entering into service.

© IS0 2019 - All rights reserved 11
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It is recommended to use a new test valve for each single drop test. After completion of testing, the test
valves shall be rendered unserviceable or shall be clearly marked as test samples to avoid entering into
service.

7.2 Documentation
The manufacturer shall make available to the test laboratory the following documents:
a) adescription of the valve protection device (e.g., for valve guards: rotational, or not rotational);

b) the mounting instructions by which the valve protection device is fixed to the cylinder or valve, if
applicalpte;

c) acomplete set of drawings (including the bill of material and markings), identifying all dimengions
and mafgerial specifications (including material datasheet) that are specific for the,design df the
valve pijotection device;

d) details ¢f the intended use, including the considerations given to the environmental conditions, the
intended valves and the intended cylinders;

e) the principal dimensions of the test valve (see Figure 2), as applicable;
1) R, r|h,land L for valve protection caps; or
2) Land R for valve guards;

f) the valve body material and valve inlet connection of the testvalve;

g) informdtion about the cylinder (application, volume, material, dimensions of the neck ring t see
item c of Figure 3, if applicable).

The documgntation shall indicate the permitted mass.

7.3 Test samples

The number of test samples and the test temperatures for testing a valve protection cap or valve guard
is given in Thble 5.

After being [tested, the test samples-shall be rendered unserviceable or shall be clearly marked a$ test
samples to dvoid entering into Service.

Tlable 5 — Test applicability and number of related needed new test samples

Tests (clause) Test temperatures Valve protection cap Valve guard
°C
1
Torque test [Z.5) (ZOjEU ) Not applicable for non-rotational valve
guards
+10 1
Vertical pull test (7.6) (20—5 ) 1
if applicable (see 7.6)
Room temperature drop test (2030 ) 6108 6108
(2.7)
-209
Low temperature drop test ( 0 ) ) 5
(Z.7) or at a lower temperature, if
specified

12 © IS0 2019 - All rights reserved
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7.4 Preliminary check

The design of the valve protection device shall be checked for conformity with the documentation
submitted and with the requirements of Clauses 4 and 6.

7.5 Torque test

Non-rotational metallic valve guards, fixed to the cylinder (i.e., not fixed only to the valve), shall be
tested to ensure that an applied torque of at least 70 N'm does not cause the valve guard to rotate.

Non-rotational non-metallic valve guards, fixed to the cylinder (i.e., not fixed only to the valve), shall be
testdd to ensure that an applied torque of at least 30 N'm does not cause the valve guard to|rotate.

7.6 | Vertical pull test

This
prot

test is only applicable if there is a feasible way to lift the cylinderrpackage via the valve

bction device.

NOTH Some valve protection caps widely used on LPG cylinders do not haye'afeasible way to liff the cylinder.

WAR
valv
shal

NING — The vertical pull test shall not be interpreted to imply that lifting of cylinders by the
e protection device is an acceptable or safe practice. In(such cases, additional precautions
be taken such as operational instructions or procedures.

The 1

alve protection device shall be tested in the vertical direction, meaning the initial pu

applied vertically via a feature of the valve protection device (e.g., handling features).

The
a tot

(e.g.,

If th{
can
cyli

7.7

7.7.1
the v

7.7.2

The {
gas,
quan

Cylinder package or head of the cylinder package; both having a test ballast attached,
bl mass of four times the permitted mass, has'to be lifted off the ground with sufficie
5 cm) for at least 30 s.

bre are multiple handling features, the weakest one shall be tested, if it can be dete
t be determined, they shall all betested. The valve protection device shall not separ
der package through disengagement or fracture.

Drop test

The valve protection device shall be tested to prove that it functions in such a way th
alve. The test valve'shall maintain its operability.

The valve protection device, together with the test valve, shall be fitted to a test cylin

est cylinder shall be representative in terms of application (LPG, other liquefied gas,
Hissolyed gas, refrigerant gas) of the cylinder with which the device is to be used, {
tity) of water or other substance appropriate to the test temperature so as to equal

ling force is

resulting in
nt clearance

rmined. If it
hte from the

it it protects

der.

compressed
illed with a
the desired

permitted mass. IT some parts of the cylinder can atfect the results of the test (e.g., grips fixed on the
cylinder), these parts shall be removed (e.g., by cutting) prior to testing.

The valving procedure shall be such that there is no leakage at the connection to the cylinder prior
to conducting the test. Unless specified otherwise, the valving procedure shall follow ISO 13341 by
using the minimum relevant specified torque. Before the drop test, the cylinder shall be pressurized
to a minimum of 1 bar. For some specific valve designs, e.g., quick-release cylinder valves according to
[SO 17871, the minimum pressure shall be chosen to ensure leak tightness of the valve.

In case of a valve protection cap being intended to be "ISO P A" marked (see Clause 8), the dimension /
according to Figure 2 has to be determined after assembly.

The leak tightness of the valve to cylinder joint shall be verified, for example, by using leak detection spray.

© IS0 2019 - All rights reserved 13
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