INTERNATIONAL ISO
STANDARD 19880-3

First edition
2018-06

Gaseous hydrogen — Fuelling
stations —

Part 3:
Valves

Carburant d'hydrogéne gazeux — Stations-service —

Partie 3: Vannes

Reference number
1SO 19880-3:2018(E)

©1S0 2018




ISO 19880-3:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise 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 [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved



ISO 19880-3:2018(E)

Contents Page
FOT@WOT ........coocccov st vii
TIUETOUQUICEION ...ttt viii
1 SCOPI ... 1
2 NOIrMAative FefEreINCES ... —————————————— 1
3 Terms and defiNitions ... ———————————_—_—_——_——_——— 1
4 LT T T IR0 LD =) 10 L) 1 L 3
4.1 LT3 1= - SO
4.2 Intended use
4.3 MALEIIA] TOQUITEIMIENTS. ...cueeesceereeueesreesseesseessesseeesessessseesesssessse s sse bbb s bbb bbbt 3
4.4 PrOAUCT QUALILY wvvueereesesssesssssssssssssssssssssssssssssss s st ssssssssssssssssssssssssssssssssssssss st sssssssssnsssssssnsssssssnsssnes 4
5 General test Methods ... ————————————————_— 4
5.1 General.......... -t 1114114111411 1411 L4 e L1
5.2  Test conditions
5.2.1 Testsample
5.2.2 PreSSUIE. .o
5.2.3  Normal test temperature
5.2.4  Specified teSt LEMPETATUIE ....ccuriereeeeereeseeeseesseessesssesssesssesssesssesssss st sesse s s sesssssssesss s sssesses 5
5.2.5  TESEMEAIA covvvureiieeisnesssesssissesse s ssssss s s st sessssss s s s st st b s s s sasssnnns
LT T LTSy or YT 1§ =) o Lol O
5.3 Hydrogen gas pressure cycle test
53.1 General...
5.3.2  Test method..
54  Leakage...
54T GOIIETAL oo et
542  EXternal 1eaKage tESTu . iiiiereeesseressesssnessssesssesssesssessssssssessssess s sssessassssssssssessssessssssssssanens
5.4.3  Internal 1eakKage LSt ...ttt ses e ss s ss s s s s
5.5  Worst case fault PreSSUre CYCLE tESt. ..o eerseesresssssssseesssessssessssss s sssessssssssssssessssessseess 6
5.6 PrOOf PrESSUIE TESE.uuuuirierinesississsssssssssssssssssssss s setssesssssssssss s s s st s s s s s s s 6
5.7 Hydrostatic SIIENZEN tES T ... iereereeeeeeeecee sttt ssses s s s s s s s s st 7
5.7.1  T@SE PIESSULIE ..ccureeureeeseesssessseessseessseesseesssess sesis s s ss s e R R bbb 7
5.7.2  TeSE METNO ...ttt s e bbb bbbt 7
5.8 ExXCess torque resistance teSt i ———————— 7
5.9 BeNdiNg MOMENT EEST. .o cuiiuueeereeseesseesseessessessessseesess st sesss b ssses s s b s s s s e 7
5.10  Non-mMetallic MAtEIIAlS TESE....iiuriereereeeeeeeeseesseeeseessees st sesssers e st s b s ss s s s sasesas 9
LT8O 50 €Y 1= - | OSSO
5.10.2 Test Method.....nreneeneereereeeeseesees
5.11 Cold gas in warm valve test
6 CRECK VAIVES ..ceiiiisessssnsmssssssssssssssssssssssssssss s s s s s s s ssssssssssasassssssss s s se st sanss sn s sssas sesssmsassnsssssansnsssssassssnses
6.1 APPLCADIIILY e
6.2 Hydrogen gas PreSSUIe CYCIE tEST ...mrereeseeseesseessess s seissssssssessssssessssessasessassenas 10
6.3 EXTErNal 1€aKaAZE TEST ....occuieucerreemseenreesees s ss et sess s ss s b 10
6.4 INTETNAI IEAKAZE LEST ... cuueeeeercetreeeeeereesees et see st es et s s ss s bbbt 10
6.5  Worst case fault PreSSUIe CYCLE tEST. .. sess s sesssess s sssees s sessssessanas 11
6.6 PrOOf PIESSUIE TEST...cuuiuueeeeuseetreeseesseesseessesssessssesessess s s sess e es s s s bbb bbb s 11
6.7 Hydrostatic STrENGN tEST. ... e esss s ss s sss et e s e ssnssasessasssnas 11
6.8 EXCESS tOTQUE IeSISTANCE ST ...t s e 11
6.9 BeNding MOMENT LEST....uuirerueereeseersseerssess s sssesssssssssessessssessssessssesssss s ssasssssssssssssssessssess s nessasessaseenas 11
6.10  Non-metallic MAtEIIAl LEST ...t ses bbb s bbb 11
7 EXCeSS floW ValVes....missssssssss s 11
7.1 General
7.2 TeStS oo
7.21

© 1S0 2018 - All rights reserved iii



ISO 19880-3:2018(E)

8

9

10

7.2.2  Applicability ...
7.2.3  Hydrogen gas pressure cycle test
7.24  EXternal leaKage TSt .t seesessse s sssss s se s s s sessse s s st
7.2.5  Internal 1€aKage tEST ..o ereeeereereersess s sess s sess s sen s eeeas
7.2.6  WOrst case fault PreSSUIE tEST ..mmmmirsssssssssssssss s sssssssssssssssssssssssssssssssssssssssssssanes
7.2.7  PrOOf PIESSUIE LEST ..cuiuurieuriereerseeeesseetseesesesessseesse s ssse s sssessss bbb s ss s s s st
7.2.8  HydrostatiC StreNGLN TSt ... e seeerecrsesssseessesssessssees et seess s sssssssesssseesssssssssssessssens
7.2.9  EXCeSS tOrque reSiStANCe tESTt. .o seesesses s sessssssesssssssssssssssesssesseens
7.2.10 Bending MOMENT LEST .. wuuereerreeseeeseersseessessssesssessssesssssssssssssesssssssssssssessssessssessssssssesssssssssssssseeas
7.2.11  Non-metallic material teSt.. i —————
7.2.12  OPEration CYCIE LSt . mmmrmereerreeseerseersseessesssessssesssessssssssssssesssssssssssssessssessssessssssssssssssessssesseeeas
A7 O T 0 ) 0TS =Y (o) o T PP
7.2.14  PresSure IMPUISE tEST . reurecereeseesseesessse s s sssss st sesssss s s s sessse s s s ses
FIOW CONEIO] VAIVES ..o s
8.1 General
8.2 TeSES oot
8.2.1  Applicability
8.2.2  Hydrogen gas pressure cycle test
8.2.3  EXternal 1€aKage teSt . rrreerreessesseesseessess s s ssssssssssssssss s s sssss e snaes
8.2.4  Worst case fault PreSSUIE TESE .. ssssssssssssssssssssssssssssssns
B.2.5  PrOOf PIrESSUIE TEST cuuruuieueeeeureetseesenssessseesse s sssesssessssssesssesssssssessssss s bbb s s sasssans
8.2.6  Hydrostatic STreNGth tEST ... ssssssses st ssss s sassssans
8.2.7  EXCESS tOrqUE IreSISTANCE LEST ..o sssanens
8.2.8  Bending MOMENT LSt ..o riiermeersreerreeseerseessesssessseesssessssessssesssessssesssssssssssssessssessssssssssssessasessaes
8.2.9  Non-metallic MAterial LEST......ovuiereereererreerrrsersesr s sesssessenans
8.2.10 Operation test under full pressure 10ad ... seeseesseeans 14
HoOSE Breakaway d@VICES ... sssssssssssssssssssss s sssss s sssss s sessssssssssssssssssssns s eses 15
9.1 Specific deSIgN FEQUITEIMENTES ....ccuuieereeeesiicctreesesseessseessessseess s sess s ss s ss s s s s s ssssaessans 15
011 GEIIETAL e e 15
15780 Y20 D1 U=Tot w o Uor= 1 I o101 Ue 10 (ot 5174 Uy 20000 TSNP 15
9.1.3  Containment of/controlled relieving of hydrogen when uncoupled........ccccuuuuncn. 15
9.1.4  Separation
9.2 TeSES oo
9.2.1 Applicability 7 e
9.2.2  Hydrogen gas PreSSUIe CYCLE tEST. i sseesssssssssssessssess s sssessasessans 16
9.2.3  EXternal 18aKage tEST. ...t sseessisessst s sees s ss s 16
9.2.4  WOrst Case fault Pr@SSUIE LEST c..rmmrrmereerseesseessesiosars s sssesssessssssssessssessssssssssssssssassssans 16
0.2.5  PrOOf PIrESSUTE LESE cuumirurrmrrinessesisssssssssssssssssssssssssssssssssssssssssessiotssessssssssssssssssssssssssssnsssssssnsssssssssans 16
9.2.6  HydrostatiC SIrENGEN tEST ...t et et seesiie s ssse bbb ss s 17
9.2.7  EXCEeSS tOrqUE reSISTANCE TEST...vireererrereeesesessessessessessss st s ssessens 17
0.2.8  BeNding MOMENT LEST ..o iureeeeereeeeeureeseessesseessessesesssesssesssesssessseessib s s bbbt sessssss s 17
9.2.9  Non-metallic MAteTial tESt. .. sess s sssssans 17
9.2.10  SePATALION LESE cuurruererereeererressessssses s s s st 17
9.2.11 Impact test (Applicable to rigid-mount deviCes)......rememereecioneessmessseessseesseesnns 18
O.2.12  DIOP LS Tuuiiieriereereresesesseses s ss s s R e 19
L0 /00 G T 10 E] 0 oY e o oS 20
9.2.14 Cold gas iN Warm ValVe tEST......omrereereerseessesssseesssess s sssssssssssssssssessssesssssssssssnssassssans 20
MANUAL VALVES ... s e
10.1  Construction and @SSEIMDLY .......ceerreueeseesreeseesseeseessesssesssessssssssssesssssesssesssesssesssssssesssssssesssses iesssessnes
TI0.2 OO ES i
10.2.1  Applicability ..o
10.2.2 Hydrogen gas pressure cycle test
10.2.3  EXternal 1eaKage tEST. ..o rreeeeneerseeissesssesssesssessessssessssessssesssessssesssss s sssssssssessssessssesssessssens
10.2.4  INtErNal I€AKAZE TEST .uvuuieuriereereeereeeeciseeseetseeseesse s ssse s bbb ss s ss e s s
10.2.5 Worst case fault PreSSUIE tESE ... rereeereesseessess s sessssessssssssssssesssssessssssssssssesssens
10.2.6  ProOf PreSSUIE tESE .uvmierrrrsineesssrsesesssssssssssssssssssessssssssss st sssssssssessss st sessssssssssssssssessssssssssssess
10.2.7 Hydrostatic StreNGLN LSt ... e reersreerreesseessseesseesssees s seesssessssesssssssssssesssseessssessessssesssnens

© ISO 2018 - All rights reserved



ISO 19880-3:2018(E)

10.2.8 EXCESS tOrqUE IreSISLANCE TEST...unierreeereesrerseeseessesssssesssesssssesssesssssssssssssssssssssssssssssssssssssssssssssssanes 22
10.2.9 Bending MOMENT LESE ..uuuuuierrreereersreessesssessessseessseessessssessssessssessssssssssssessssesssssssessssessssesssessees 22
10.2.10 Non-metallic material teSTt. s 22
10.2.11 Maximum flow ShUt-0ff tEST. ... ssesssssssenes 22
10.2.12 OPETrationN LEST ..t 22
10.2.13 EXCeSS tOrqUE OPEIrAtiON LEST....cuieureeeereesreseeseessessessesssessessesssessessssssessessssssessessssssessessssssessssssanes 22
11 Pressure safety valves (PSV) ...
TL L AP PIICADIIIEY oo
11.2 Hydrogen gas pressure cycle test
11.3 PSV 1aKAZE LESTS euuerureerrerseermeerseesssessessssessssessse s ssssssss s sessssessssasssess s s s s s s ssas s sssessassssas
11.3.1  EXternal 1€aKa@E tESt. . rieeereereeseiseeeeiseeseessessesssessess s sssse s ss s ss s sesssssanes
11.3.2 St 1€aKAZE LEST couuureeceemeersreerreesseess e rsesssessessseessesssesss s ses s sess s ses s s sess s sssees
11.4  WOrst case faUull PreSSUIE TESt s sssssss s sssssssss st sssssssssssssssssssssnes
T1.5  PrOOL PIESSUTE LEST.uuiuuieurieureesreisseeseeseessesssesssessse s eessesssessse bbb ss s s s s s s s b s bbb e bt sansees
11.6  Hydrostatic StreN@th TEST. . sssss s sssssssssssssssssnsssnes
11.7  EXCESS tOrqQUE IeSISTANCE tOST. .. iiieeerirsiereesrissss e ssssses s sss s ss s ss s s s ssnses
11.8  Bending MOIMENT TSt umieuieeersieseresseresseessessssessseessesssseesessssessssessssessssssssessssessssssssessssessssessssssssessasessasessas
11.9 Non-metallic Material teSt. .. ————————
B L 00 T) =[] 0T T PPN
12 ShUt-0ff VAIVES ..o
T2.1  ClaSSTIFICATION ..ot
12.2
12.3
12.3. 1 APPLCADIIIEY oo 25
12.3.2 Hydrogen gas PreSsure CYCLE LSt . rrerreesresseessssssessssssssesssssssssessssssssesssssssssssseees 26
12.3.3  EXternal 1€aKage tESt....cciiereereereenseseesseeseessesssess s ssssssse s ss s ss s sessesssesssssaes 26
12.3.4  INternNal I€AKAZE TEST ..uuieiiiereereireeseiseeeeee st ssess s sssessse s s bbb s sn b 26
12.3.5 Worst case fault PreSSUIE tEST .. 26
12.3.6  PrOOf PIESSUIE LEST ...cuiuieireeuiiinsiereesseisesseeeseessesssesssesssesssssssesssessses s s sb s ss s sasebaes 26
12.3.7 HydrostatiC StreNGEN LSt .....covoirerreerreereeesseressees s sssesssess s sessssesssess s sssesssesssssssseees 27
12.3.8 EXCeSS torque reSiStance tEST et ssssssns 27
12.3.9 Bending MOMENT tESE ... rerrereermreerresssessseesseesseesssssssessssessssesssssssesssssssssesssssssessssessssesssessees 27
12.3.10 Non-metallic material LSt . sseas 27
12.3.11 Operation test under full pressure 10ad ... seenseeeseeseeeesssessesssesssessseenes 27
12.3.12 Maximum floW SHUL-0ff tEST..neririsiiscineisesessss s sssssssssssssnes 27
12.3.13 Cold gas iN Warm ValVE ST ... creeereeireeeericereesssesesssessesssessesssesssesssssse s st sesssssssesssees 27
13 MATKIIG ..o D e s s e e
13.1 Marking information
13.2  MarKing METRO ..ttt ee bbb s
14 L0003 10) 0100 0T LA T =) 101
BIDIIOGIAPIY ..o e ST 30

© ISO 2018 - All rights reserved v



ISO 19880-3:2018(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 documents 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).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

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

For an explanation on 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 the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by ISO/TC 197, Hydrogen technologies.

Alist of all parts in the ISO 19880 series can be found on the ISO website.
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Introduction

Over the course of several years, international efforts have been initiated for the development of
regulations, codes and standards that are required for the introduction of hydrogen energy systems.
Hydrogen has unique properties and therefore presents unique safety concerns.

One of the many hydrogen energy applications is the automobile sector for which commercialization
begun recently. For the success of this application, however, hydrogen infrastructure for fuelling
vehicles is as essential as the hydrogen vehicles themselves. Thus, the development of safety standards
for fuelling stations and components is of paramount importance.

This document provides safety performance requirements and test methods for valves to be used in
gaseous hydrogen environment. Valves are critical to the safety of hydrogen fuelling stations, because
they control the flow of gaseous hydrogen, shut it down in an emergency and, at the same time, may
become a potential source of hydrogen release or leakage.

This document will facilitate the development of hydrogen infrastructure that is needed to pave
a way for the widespread deployment of hydrogen-fuelled vehicles. Benefits to be gained by the
implementation of this document include: the establishment of a certain level of safety performance
for valves, a safety-critical component; the streamlining of the design and construction processes for
fuelling stations by providing standardized components; and the promotion of public acceptance of
hydrogen stations through the transparency of the international standardization processes.

This document is based on the Canadian Standards Association references CSA HGV3.1-2013, ANSI/
CSA HGV 4.4-2013, ANSI/CSA HGV 4.6-2013 and ANSI/CSA HGV 4.7-2013.

This document is not intended to exclude any specific technologies that meet the performance
requirements herein.

This document is to be applied in conjunction with other International Standards relevant to hydrogen
fuelling stations and components.

© 1S0 2018 - All rights reserved vii
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Gaseous hydrogen — Fuelling stations —

Part 3:
Valves

1 Scope

This document provides the requirements and test methods for the safety performance of high pressure
gas valves that are used in gaseous hydrogen stations of up to the H70 designation.

This document covers the following gas valves:
— check valve;

— excess flow valve;

— flow control valve;

— hose breakaway device;

— manual valve;

— pressure safety valve;

— shut-off valve.

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.

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

3 Terms and definitions
For the purpose of this document, the following terms and definitions apply.

ISO and IEC 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 https://www.iso.org/obp

31

allowable temperature range

minimum and maximum temperatures for which the manufacturer has designed the equipment (or any
part to which the term is referred) when handling the specified fluid at the specified pressure

3.2

component pressure rating

maximum allowable pressure at which it is permissible to operate a component as specified by the
manufacturer at a specified temperature

Note 1 to entry: Further guidance on dispenser pressure terminology is found in ISO 19880-1.
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