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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.

Thisdocument has been written so thatitis suitable to be referenced in the UN Model R’pgn]n rionsl1l,
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Gas cylinders — Valve protection caps and guards —
Design, construction and tests

1
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cylinders whereby the protection device is fixed by means of lugs‘welded or brazed to the cyli
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Fa

tsdocument specifies the requirements for vatve protection caps and valve guards used on
I liquefied, dissolved or compressed gases.

lve protection caps and valve guards are some of the options available to protect ¢ylind
Cluding valves with integral pressure regulators (VIPRs) during transport.

1is document is applicable to valve protection caps and valve guards which \inherently pr
imary protection of a cylinder valve. It can also be used to test other’equipment (e.g.,
vices) attached to cylinder packages, even in cases where the cylinder ‘valve is inherent
thstand damage without release of the content.

1is document excludes protection devices for cylinders with @ water capacity of 5 1 or

blded or brazed directly to the cylinder. This document does'not cover valve protection for
paratus cylinders.

TE Small cylinders (e.g., medical cylinders) are commonly transported in an outer-packaging (¢
meet transport regulations.

1is document does not specify requirements_that could be necessary to enable the valve p
vice to be used for lifting the cylinder.

Normative references
le following documents are referred to in the text in such a way that some or all of thei
dated references, the latestjedition of the referenced document (including any amendments
D 10286, Gas cylindens~— Terminology
D 10297:2014, Gas-cylinders — Cylinder valves — Specification and type testing
D 13341, Gas.eylinders — Fitting of valves to gas cylinders

Terms and definitions

cylinders

br valves,

ovide the
handling
y able to

less and
hder, or is
breathing

.g., pallet)

rotection

r content
lies. For

) applies.

r thle purposes of this document, the terms and definitions given in ISO 10286 and the followj

ing apply.

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

— IEC Electropedia: available at http://www.electropedia.org/

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

31

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

[SOURCE: 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

3.3
test valv

: IS0 10286:2015, 361, modified and Note 1 to entry added.]

a)

valve use( for the drop test to qualify the valve protection device

3.4

permittdd mass
maximum mass of the cylinder package, including its permanent attachments and.its maximu

contents,

to which the protection device is intended to be fixed

Note 1 to ¢ntry: Valve guards but not valve protection caps are examples of permanent attachments.

Note 2 to ¢ntry: The total package mass is expressed in kg.

4 Gen

pral requirements for valve protection cap and valve guard

4.1 Valve protection cap

A valve p
It shall be|

Figure 1

Fotection cap shall be of adequate strength to protect the valve.

rives examples of valve protection caps.

The dimensions given in Figure 1 are only mandatory in the special case that valve protection caps a

designed

the height to the reference plane "top of the)cylinder" (Key 1) in Figure 3 is as given there (i.e., <25 mn
Such valvie protection caps will be eligible for a specific marking (see Clause 8).

Provision] should be made to assist’ fitting or removal of the valve protection cap, for example,

inclusion

NOTE
special to

of a hexagonal boss enabling use of a wrench.

Some valve protection caps not containing an inherent removal provision can be removed using

—_—

The valve protection eap shall be provided with sufficient venting capacity equating to a cross-section
area of atjleast 15%mm? for a typical conventional cylinder valve.

Possible ¢xamples are:

capable of being securely fixed to the cylinder, either by screwed thread or other suitable means.

m

re

to protect valves that have dimerisions in accordance with Figure 2, and that the value c for

n).
by
F a

b

al

— using Two or more vent noles 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.
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Dimensions in millimetres
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a) Open valve protection cap
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a
b) Closed valve protection-cap
Key
1 opel valve protection cap 3 cylinder axis
2 closgd valve protection cap 4 vents @ > 10 mm, diametrically opposed
NOTE The outlines and dimensions given are-typical for ISO valve protection caps in common ufe.

W 80 x 1/|11 fixing connection (see Figure 4 and Fables 1 and 2) is commonly used. Any other shape, dimensigns
and/or cohnection thread can be used (see e:gy Figure 5 and Tables 3 and 4), provided they give appropriate
clearance pround the valve.

a2 Thredd with a major diameter between 78-80 mm.

Figure 1 — Examples of valve protection caps with basic dimensions for valves according to
Figure 2

4 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=0604a02d7936ccb4a1e7a95bcdec490f

ISO 11117:

2019(E)

Kaqy

r432,5 mm h<$90 mm

R £ 38 mm L <125 mm
1| reference plane (top of the cylinder) as given in Figure-3 <105 mm

N

N(

R shall be measured to the part of the valve furthestrom the valve stem axis and includes any valve o
or caps if fitted.

TE1  hrepresents the length of the lower part of the valve when R is greater than r.

TE2 L is the overall length of the valve along the axis of the valve inlet connection in the closg

when not fitted to a cylinder.

N(

N

4.
A

It

TE 3  rrelates to the axis of the valve inlet connection and not to the centreline of the valve operat

TE4  This figure is based-on ISO 10297:2014, Figure 9.

Figure 2 — Dimensions of a cylinder valve

2 Valve guard

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

utlet plugs

d position

ng device.

r normal

shall be fixed so as to prevent inadvertent removal by the end user or dismantling undsg

se

rvice 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 manual orientation to allow alignment of openings with the valve connections.

© IS0 2019 - All rights reserved
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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. [t is recommended that when the valve is closed it is always at least 1 mm below the top afithe
valve gudrd.

If a threaded fixing connection is used, it is recommended to conform to the dimensions -given |in
Figure 4 ¢r Figure 5. The valve guard shall be of such dimensions as not to contact any partof the valye.

4.3 Cylinder neck ring dimensions

Exampleq of cylinder neck rings for valve protection caps and valve guards are-given in Figure 3.

6 © IS0 2019 - All rights reserved
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Dimensions in millimetres

]
|
i |
|

a) Example 1

b) Example 2
Keqy
1 reference plane (top of the cylinder) 2 cylinder neck ring
a W80 x1/11. b >16.
¢ <25.
NOTE The neck ripgs.given in example 1 and 2 are typical for cylinders to which valve protectio

vaj

[ve guards are assembled to. Nevertheless, other shapes or dimensions are possible and in use. T

figing connection as a«commonly used example is shown.

Fi]
in

Figure 3 — Examples of cylinder neck rings

buirent in combination with Tables 1 and 2 gives the dimensions of the W 80 x 1/11 thread
combination with Tables 3 and 4 givnc the dimensions of fypi{‘a] North American threa

h caps and
he 80 mm

Figure 5

s. Other

recognized thread forms are permitted, provided all test requirements of this document are met.

©
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Key
1 valvg protection cap or valve guard thread profile
2 cylinder neck ring thread profile
3 25,4
V4
r=0,137329p
H=0960#91p
H,=0,640327p
Figure 4 — Dimensions‘of the W 80 x 1/11 thread
Table 1 — Dimensions of the W 80 x 1/11 thread
Dimensions in millimetres
Nominal Major Pitch Minor Pitch Number Thread Radius
diametper diameter diameter diameter of threads height
per inch
W 80 80 78,521 77,042 2,309 11 1,479 0,317
Table 2 — Tolerances of the W 80 x 1/11 thread
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
-0,055 0 0 a +0,280 +0,630
W 80
-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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P }
:t A - —_ __
30°[30° _
”_ 60° ]
o
60°
° 3 S o
30° 30 S} RS
t —_ —_
- P
2 Q
Keay
valve protection cap or valve guard thread profile
cylinder neck ring thread profile g
Figure 5 — Dimensions'of typical North American threads
Table 3 — Dimensions of typical North American threads
/ Dimensions in rillimetres
Thread | Nominal Major Pitch Minor Pitch | Num- || Thread
diameter diameter diameter diameter ber of || height
threads
per inch
Cyl- Valve Valve Cyl- Valve
=Y protec- |Cylinder |protec- y protec-
inder . . inder .
tion cap |neck tion cap tion cap
neck : neck
ring orvalve |ring or valve ring or valve
guard guard guard
dq Dy d, D, d D p z H
¢ SNSERTIY 79375179197 79908 1 77699+ 784101 763651774091 2-309 e 2,000
8
3%><11 UN| 88900 | 88,682 | 89,065 | 87183 | 87567 | 85,849 | 86,5566 | 2,309 11 2,000

© IS0 2019 - All rights reserved 9
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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
3 1 1 lLN +0,139 +0,140 +0,140 +0,165 +0,164 +0,174 &
—X
8 +0,111 -0,140 -0,139 -0,165 -0,166 -0,155 6
5 Pictprial examples of valve protection devices
Figure 6 gives examples of valve protection caps and Figure 7 of valve guards.
~§;

TN

a)

N7

Figure 6 ~— Examples of valve protection caps

b)

10
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B0

e) f)

Figure 7 — Examples of valve guards

6| Materials

The relationship between material properties and operating temperatures shall be taken int¢ account.
Experience has shown that carrying out tests at -20 °C and room temperature has created safe products.

The manufacturer of a valve protection cap or valve guard shall take into consideration the rjesistance
to|the transported product; including solvents [e.g., acetone, dimethylformamide (DMF)], the rfesistance
to| atmospheric conditions” (e.g., UV for non-metallic valve protection devices) and the pperating
conditions, if defined-by-the purchaser. For flammable gases and gas mixtures it could be nedessary to
uge antistatic materials. The manufacturer should also provide information about the expected lifetime.

NOQTE Typi€al-materials for valve protection devices are steel, aluminium (both casted and fqrged) and
thermoplastic'polymers (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:

i A vaiv

a)
b) the nountingt T
appligable;
c)
and
valve protection device;
d)
intended valves and the intended cylinders;
e)
1) R, r h,1and L for valve protection caps; or
2) L and R for valve guards;
f)
g)

item

c of Figure 3, if applicable).

The docufmentation 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 guajrd

is given in Table 5.

After bei

samples to avoid entering into'service.

1 V1 1S TIX

the principal dimensions of the test valve (see Figure 2), as applicable;

2
/

the vplve body material and valve inlet connection of the testvalve;

a description of the valve protection device (e.g., for valve guards: rotational, or not rotational);

yii vaiy

a CorIlplete set of drawings (including the bill of material and markings), identifying all dimensiojns
aterial specifications (including material datasheet) that are specific for the_design of t

inforfnation about the cylinder (application, volume;mfdterial, dimensions of the neck ring - see

ng tested, the test samples-Shall be rendered unserviceable or shall be clearly marked as tq

Table 5 — Testapplicability and number of related needed new test samples

he

details of the intended use, including the considerations given to the environméntal conditions, the

Tests (clause) Test temperatures Valve protection cap Valve guard
°C
1
Torque test (7.5) ( ZOféo ) Not applicable for non-rotational valvi
guards
+10 1
Vertical pull test (7.6) (20—5 ) 1
if applicable (see 7.6)
Room temperature drop test (2030 ) 6to8 6108
(2.7)
—209
Low temperature drop test ( 0 ) ) 5
(Z.7) or at a lower temperature, if
specified

12
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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.

N¢n-rotational non-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 30 N'm does not cause the valve guard to.refate.

7.6 Vertical pull test

This test is only applicable if there is a feasible way to lift the cylinder/package via the valve
prjotection device.

NOTE Some valve protection caps widely used on LPG cylinders do not have a‘feasible way to lift the cylinder.

WARNING — The vertical pull test shall not be interpreted to imply that lifting of cylinddrs by the
vdlve protection device is an acceptable or safe practice. In.such cases, additional prgcautions
shall be taken such as operational instructions or procedupres.

The valve protection device shall be tested in the vertical direction, meaning the initial pulling force is
applied vertically via a feature of the valve protection device (e.g., handling features).

The cylinder package or head of the cylinder package, both having a test ballast attached, resulting in
a fotal mass of four times the permitted mass, hasto be lifted off the ground with sufficient flearance
(elg., 5 cm) for at least 30 s.

If there are multiple handling features, the weakest one shall be tested, if it can be determfined. If it
cannot be determined, they shall all bejtested. The valve protection device shall not separate from the
c?llinder package through disengagement or fracture.

77 Drop test

7.7.1 The valve protection device shall be tested to prove that it functions in such a way that it protects
the valve. The test valve-shall maintain its operability.

7.7.2 The valve protection device, together with the test valve, shall be fitted to a test cylinde.

The test cylinder shall be representative in terms of application (LPG, other liquefied gas, compressed
gas, disselved gas, refrigerant gas) of the cylinder with which the device is to be used, filled with a
qyantity of water or other substance appropriate to the test temperature so as to equal the desired
pdrinitted mass. If some parts of the cylinder can affect the results of the test (e.g., grips fixed on the
cylinder), these parts shall be removed (€.g., Dy 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


https://standardsiso.com/api/?name=0604a02d7936ccb4a1e7a95bcdec490f

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General requirements for valve protection cap and valve guard
	4.1 Valve protection cap 
	4.2 Valve guard
	4.3 Cylinder neck ring dimensions
	5 Pictorial examples of valve protection devices
	6 Materials
	7 Type testing
	7.1 General
	7.2 Documentation
	7.3 Test samples
	7.4 Preliminary check
	7.5 Torque test
	7.6 Vertical pull test
	7.7 Drop test
	8 Marking
	9 Test report
	Bibliography



