ISO/FDIS 10297:2023(E)
ISO/TC-58/SC- 2/ NG-6
Secretariat:- AFNOR

Date: 2023-69-1912-05

Gas cylinders- — Cylinder valves — Specification and type testing

Bouteilles a gaz — Robinets de bouteilles — Spécifications et essais de type

FDIS stage



https://standards.iteh.ai/catalog/standards/sist/63f2ec4a-76ca-4df9-947d-56cbbd2d2729/iso-fdis-10297

ISO/FDIS 10297:2023(E)

© 1S0-2023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this
publication may be reproduced or utilized etherwsiseotherwise in any form or by any means, electronic or
mechanical, including photocopying, or posting on the internet or an intranet, without prior written permission.
Permission can be requested from either ISO at the address below or ISO’s member body in the country of the
requester.

ISO copyright office

CP 401 e Ch. de Blandonnet 8
CH-1214 Vernier, Geneva

Phone: +41 22749 01 11
EmailE-mail: copyright@iso.org
Website: wwwise.ergwww.iso.org

Published in Switzerland

i 51S0.2023 — Allria} |

ii © IS0 2023 - All rights reserved



http://www.iso.org/
https://standards.iteh.ai/catalog/standards/sist/63f2ec4a-76ca-4df9-947d-56cbbd2d2729/iso-fdis-10297

ISO/FDIS 10297:2023(E)

Contents—

FOTEWOId ..ottt s viii
[N OAUCH 0N et s X
1 SCOPE e s 1
2 NOIrmative refereNCeS. oo 2
3 Terms and definitions .. e 2
4 Valve deSCription . 12
5 Valve design reqUirements .. s 22
5.1 GeNEral .t 22
5.2 MALEITALS e 22
5.3 Valve CONNECHIONS ..uieureieerieiss s 23
54  Mechanical Strength....co s 24
5.4.1 Resistance to hydrauliC PreSSUIe ... 24
5.4.2 Resistance to mechanical iMPAC. .o 24
5.4.3 Resistance to valve spindle impact for pin-index valves ... 25
5.5 Valve operating mechanism ...t 25
5.5.1 Opening and closing of the ValVe ... 25
5.5.2 ENAUIANCe oo 25
5.5.3 Resistance t0 eXCeSSiVe tOIQUES st 26
5.5.4 Acetylene specific reqUIremMents. .. 28
5.6 Valve operating deviCe ..ttt 29
5.6.1 CloSING diTre@CtiON ettt 29
5.6.2 Handwheel diameter .. 29
5.6.3 Exposure t0 flame .. 29
5.7 LeaKage . e 29
5.8 Resistance t0 igNition . 30
5.9  FlOW CAPACILY torrerieiiiecssis s 31
6 TYPE tOStING e e 31
6.1 GENETAL i 31
6.2 Test SChedule s 31
6.3 DOCUMENEATION . ceereeeseerrescersescesse e 35
6.4 TeSt SAMPIES. ittt 35
6.5 TeSEIePOIT et 36
6.6 TeSt LeMPEratures . 36
6.7 TeSt PIreSSUIES cevuresresesessessessnsesessese s 37
6.7.1 Valve hydraulic teSt PreSSUIe. . it 37
6.7.2 ValVe tEST PIrESSUIE ..t 37

© IS0 2023 - All rights reserved

iii



https://standards.iteh.ai/catalog/standards/sist/63f2ec4a-76ca-4df9-947d-56cbbd2d2729/iso-fdis-10297

ISO/FDIS 10297:2023(E)

6.8 TeSt GASES ..cerreieriessissessssi st 38
6.8.1 GAS QUAIITY e s 38
6.8.2 Leak tightneSs tESTS s 38
6.8.3 ENdUIance teSES ..ttt 38
6.8.4 Acetylene decOMPOSItiON tESE. . i 38
6.8.5 OXygen PreSSure SUrge teSt. s 38
6.9 Hydraulic preSSUre teSt . s 38
6.10  Flame impingemMent tESt ..ot 39
6.11  EXCeSSIVe tOIqUE tESES . e 39
6.11.1 Handwheel operated ValVes ... 39
6.11.2  Key and toggle operated ValVesS......coincsiesisisss st 39

6.11.3  VIPR type C with the flow selector acting as the primary valve operating mechanism and VIPR
typeB 40

6.12  LeaK tightness eSS it b ner s 40
0.12.1  GEINETAL teieieiiieieieieiesesseessasasesssssesesesesesessssasasasssasesesesesesesessassasasasssasasssesesessssasasasasassshsssesssesesassasssasasssssssssesssesssnssasasaes 40
6.12.2  Internal leak tightneSS tESt. it eeseen e ssrsssssesnn s s s s s ssssssssssersssanananans 40

(oY ST TS =Y =1 0) 0 Y= ) ir= 100 LT ST T TV

6.16 Visual examination

7 MaATKING oo 48
Annex A (normative) ImMpact tESTt it 50
Annex B (normative) Tests for acetylene Valves. ...t 53
B.1  Acetylene hydraulic preSSUre test. .o s 53
B.2_ Acetylene seat leak tightness test ..o 53
B.3_ Acetylene decomposition test of VIPR deSigns.....cnnscenssscssissssssssssssss st 53

C.2 Test apparatus reqUITrEIMENTS cieciiieciie e er s eeer b s s b s e b s b s e srennnis 56
C.3 TESE PIOCEAUIE cueieieieieieiirirsicssssssssniscesessasasasasssasasasssssesessasasansasassssasssssesesessan s an s s s asasaeaebeasesesnan s an s s s asasasssssasassnasas 56
Annex D (informative) Example of @ VACUUIM t@St i 68
Annex E (normative) Endurance teSt MacChiNe v ecsissesecessesssasssasssssssssssssesasessesasasasassssssssssssasasssssasasasssasases 69
v ©HS0-2023—AH-rightsreserved

iv © IS0 2023 - All rights reserved



https://standards.iteh.ai/catalog/standards/sist/63f2ec4a-76ca-4df9-947d-56cbbd2d2729/iso-fdis-10297

ISO/FDIS 10297:2023(E)

E.l  Typical arrangement i s s e 69
E.2 REQUITEMENTS . 70
E2.1 Speed and application Of tOrQUE . 70
E.2.2 AlIGNMENT .o 70
E.2.3 Verification . e 70
E.2.4 Stroke of the endurance test. .. 70
E.2.5 RECOT..uuiis s 70
Annex F (normative) Required tests for validation of changes and/or material variants within a valve
AESIGN e s 72

531 oY R0 T a7 10) o v/ 75

© IS0 2023 - All rights reserved \%



https://standards.iteh.ai/catalog/standards/sist/63f2ec4a-76ca-4df9-947d-56cbbd2d2729/iso-fdis-10297

ISO/FDIS 10297:2023(E)

vi ©150-2023—Allrights reserved

vi © IS0 2023 - All rights reserved



https://standards.iteh.ai/catalog/standards/sist/63f2ec4a-76ca-4df9-947d-56cbbd2d2729/iso-fdis-10297

ISO/FDIS 10297:2023(E)

© IS0 2023 - All rights reserved vii



https://standards.iteh.ai/catalog/standards/sist/63f2ec4a-76ca-4df9-947d-56cbbd2d2729/iso-fdis-10297

ISO/FDIS 10297:2023(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of
(a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patentrights in respect thereof. As of the date of publication of this document, ISO had not received notice
of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at wwwrise-erg/patents-www.iso.org/patents. ISO shall not be held responsible for
identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
wwwiise.orglise/ferewerdhtmlwww.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 58, Gas cylinders, Subcommittee SC 2,
Cylinder fittings, in collaboration with the European Committee for Standardization (CEN) Technical
Committee CEN/TC 23, Transportable gas cylinders, in accordance with the Agreement on technical
cooperation between ISO and CEN (Vienna Agreement).

This fourth edition cancels and replaces the third edition (ISO 10297:2014), which has been technically
revised. It also incorporates the Amendment ISO 10297:26472014/Amd. 1:2017.

The main changes are as follows:
— —clarification of the scope concerning different VIPR designs;;

— ——addition of several new terms and definitions, e.g. VIPR types A, B and C for easy referencing of
different design types;:

— ——oxygen pressure surge test:
— —for VIPR’s transferred from ISO 22435 and amended,
— —for RPV’s transferred from ISO 15996 and amended,

— —reference for test equipment and procedure to ISO 11114-6,
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— ——endurance test for specific VIPR designs transferred from ISO 22435 and amended;;

— ——endurance test of the filling connection non-return valve transferred from ISO 22435 with
clarification of the test procedure without changes to the acceptance criteria;;

— ——acetylene decomposition test of VIPR designs transferred from ISO 22435 and amended;;
— ——subclause 5.3 "Dimensions" removed;;

— ——introduction of Fable2Table 2 for giving the different leakage rates depending on the valve
design;;

— —TFable4Table 4 (former Fable3)Table 3) amended;;

— ——introduction of recommendations for flow capacity values and reference to CGA V-9 for the
respective determination as an example;;

— ——introduction of a valve spindle impact test for pin-index valves not permanently protected during
transport and use;;

— ——introduction of the hydraulic pressure test also in the closed position for manually operated
valves;;

— ——introduction of an additional tightness test for pressure relief valves located upstream of the valve
operating mechanism;;

— ——Annex D "exampleExample of test schedule" removed;;

— ——information on changes and/or material variants within a valve design moved to new
AnnexEAnnex F and amended.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at

www ise.ors/membershtmlwww.iso.org/members.html.
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Introduction

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

The term “pressure receptacle” is used within this document to cover instances where no differentiation
is necessary between gas cylinders, bundles of cylinders, pressure drums and tubes.

In this document, the unit bar is used, due to its universal use in the field of technical gases. It should,
however, be noted that bar is not an SI unit, and that the corresponding SI unit for pressure is Pa
(1 bar=105Pa=105N/m?2).

Pressure values given in this document are given as gauge pressure (pressure exceeding atmospheric
pressure) unless noted otherwise.

Any tolerances given in this document include measurement uncertainties.

x B ]
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Gas cylinders- — Cylinder valves — Specification and type testing

1 Scope

This document specifies design, type testing and marking requirements for:

a) a}cylinder valves intended to be fitted to refillable transportable gas cylinders;

b) b}-main valves (excluding ball valves) for bundles of cylinders;

c) ¢€)}—cylinder valves or main valves with integrated pressure regulator (VIPR);
NOTE 1  This includes the following specific VIPR designs where:

1) B——The pressure regulating system is acting as the primary valve operating mechanism (VIPR
type B). This also includes designs where closure of the primary valve operating mechanism is
obtained by closing the seat of the pressure regulating mechanism.

2) 2)——The primary valve operating mechanism is located at the low-pressure side of the
pressure regulating system (VIPR type C).

d) €j—valves for pressure drums and tubes;

which convey compressed, liquefied or dissolved gases.

NOTE 2  Where there is no risk of ambiguity, cylinder valves, main valves, VIPR’s and valves for pressure drums
and tubes are addressed with the collective term “valves” within this document.

This document does not apply to

— ——valves for cryogenic equipment, portable fire extinguishers and liquefied petroleum gas (LPG);

— ——quick-release cylinder valves (e.g. for fire-extinguishing, explosion protection and rescue
applications) - requirements for quick-release cylinder valves are specified in ISO 17871 which
contains normative references to this document;

— ——self-closing cylinder valves or ball valves.

NOTE 3  Requirements for valves for cryogenic vessels are specified in ISO 21011 and at a regional level, e.g. in
EN 1626. Requirements for LPG valves are specified in 1SO 14245 or ISO 15995. Requirements for self-closing
cylinder valves are specified in ISO 17879. Requirements for ball valves are specified in ISO 23826. Requirements
for valves for portable fire extinguishers at a regional level are specified, for example, in the EN 3 series.

This document only covers the function of a valve as a closure. Other functions that are possibly
integrated in the valve can be covered by other standards. Such standards do however not constitute
requirements according to this document.

NOTE4  Definition of and specific requirements for VIPR’s in addition to those that are given in this document
are specified in ISO 22435 for industrial applications or ISO 10524--3 for medical applications. Similarly, certain
specific requirements for residual pressure valves (RPV) with or without a non-return function in addition to those
that are given in this document are given in ISO 15996.
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NOTE5  Certain specific requirements for valves for breathing apparatus in addition to those that are given in
this document are specified at a regional level, for example, -in the EN 144 series. Certain specific requirements for
quick-release valves for fixed fire-fighting systems in addition to those that are given in this document are specified
in ISO 16003 and at a regional level, for example, -in EN 12094-4.

NOTE-ZNOTE 6 Requirements for manufacturing tests and examinations of valves covered by this document are
given in ISO 14246.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 148--1, Metallic materials — Charpy pendulum impact test — Part-_1: Test method
ISO 10286, Gas cylinders — Vocabulary

ISO 11114--1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part-_1:
Metallic materials

ISO 11114--2, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part-2:
Non-metallic materials

ISO 11114--6, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part- 6:
Oxygen pressure surge testing

ISO 11117, Gas cylinders — Valve protection caps and guards — Design, construction and tests

ISO/TR 11364, Gas cylinders — Compilation of national and international valve stem/gas cylinder neck
threads and their identification and marking system

ISO 13341, Gas cylinders — Fitting of valves to gas cylinders

ISO 15615:2022, Gas welding equipment-_— Acetylene manifold systems for welding, cutting and allied
processes-— Safety requirements in high-pressure devices

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10286 and the following apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:
— ——ISO Online browsing platform: available at https://wwwrise.erg/ebphttps://www.iso.org/obp

— ——IEC Electropedia: available at https:-//www.electropediaorg/https: //www.electropedia.org/

3.1
valve design
classification of valves with regard to the valve operating mechanism {3-363(3.10)

2 © IS0 2023 - All rights reserved
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3.2

main valve

valve which is fitted to the manifold of a bundle of cylinders, battery vehicle, battery wagon or
MEGEmultiple-element gas containers (MEGC) isolating it from the main connection(s)

3.3

residual pressure valve

RPV

valve which incorporates a residual pressure device {3-43}(3.4)

3.4

residual pressure device

RPD

device that is designed to prevent ingress of contaminants by maintaining a positive pressure within the
pressure receptacle relative to atmosphere by closing off its internal gas passages in the discharging
direction

Note- 1- to- entry:- This definition can be different to definitions given in applicable transport regulations.

3.5

valve with integrated pressure regulator

VIPR

device intended to be permanently fitted to a pressure receptacle which comprises of at least a shut-off
function and pressure regulating system

Note- 1- to- entry:- A VIPR used as a main valve {3:2}(3.2) is covered by this definition.

3.6

VIPR type A

VIPR design where the primary valve operating mechanism {3-383(3.10) is located upstream of the
pressure regulating system {3:93(3.9)

Note-_1- to-entry:

_For typical designs, see Figure+-Figure 1.
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1 1
a) Valve filling connection upstream of the primary valve b) Valve filling connection between the primary valve
operating mechanism operating mechanism and the pressure regulating
system
Key
valve inlet connection 4 filling connection closing device
primary valve operating mechanism 5  pressure regulating system
valve filling connection 6  valve outlet connection
Figure 1 — General structure of VIPR type A designs
3.7
VIPR type B

VIPR design where the pressure regulating system {3:93(3.9) is also acting as the primary valve operating
mechanism {3-364(3.10)

Note-_1- to- entry:- See Eigure2-Figure 2.
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