INTERNATIONAL ISO
STANDARD 227341

First edition
2008-07-01

Hydrogen generators using water
electrolysis process —

Part 1:
Industrial and commercial applications

Générateurs d'hydrogéne utilisant le procédé de I'électrolyse de I'eau —

Partie 1: Applications industrielles et commerciales

=S —— Reference number
= — ISO 22734-1:2008(E)

EISO: Documents

=X r— Document Sharing Hub

Full document details: ISO 22734-1-2008


http://avadocuments2026.com/doc/iso-22734-1-2008
http://avadocuments2026.com/doc/iso-22734-1-2008

ISO 22734-1:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office
Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11
Fax + 4122749 09 47
E-mail copyright@iso.org
Web www.iso.org
Published in Switzerland

Documents

. Document Sharing Hub
] © 1SO 2008 — All rights reserved

Full document details: ISO 22734-1-2008


http://avadocuments2026.com/doc/iso-22734-1-2008
http://avadocuments2026.com/doc/iso-22734-1-2008

ISO 22734-1:2008(E)

Contents Page
0T, o o vi
0 011 o T [T T o2 § ) o vii
0.1 =3 (=T o2 o1 AVZST ES3 =Y 1 4 o] Lo T | vii
1 1Y o o - OSSR 1
2 NOIrMAtiVe FEFEreNCES .......ueeeeieieie s e e mn s e e e e s e s s mnnn e e e e e es s s sneeneeansnnsnnnns 1
3 Terms and defintioNS ... s e e s s s mn e e e e e s e nmneee s e nnmn e e e e s 5
4 Operating conditions and specifications ...........ccccccmiiiii i 7
4.1 L= 4 L= e L2 eT T 4 K11 4 0] o o o 1 7
50 e TR =1 =Y o3 1 4 e | IS 7
e 7 1 4 1= g U {11 =N 7
4.2 Feed water specCifiCations ....... ... e 8
4.3 Ambient enVIrONMENt ...t eeeeseneesssesssssesssssssssssssssssessseeesesnenes 8
4.4 e T T T T 8
4.5 OXygen StOrage/VeNting........ccceiiiiiriiiiii i e 8
4.6 Delivery of NYArogen ....... . i rs s cccssre e s s ssss e e e e e s s s s sanmn e e e e s ee s s samnne e e e e ees s snenenseesannsnnnns 8
4.7 DeliVery Of OXYGEON .....ciieieeie i rr e s e e e e s s s s sm e e e e e e s s s s anmn e e e e s ea s s amnne e e e e sasssannenenseasansnnnn 8
5 Mechanical eqUIPMENL ........ .. s s s s 8
5.1 General reqUIrEMENTES........cccccieeiiiiii i cssere e re s s s s sn e e e e s s s s s s s s e e e e e se s e smnn e e e eeseas s smnnneenessesnnnnnnenssannen 8
5.2 General materials reqUIreMENtS...........ccceiiiiiiiiiciiccrrir e ssse e e s s nm e e e e e e e s s s mmme e e e snnnn 9
5.3 =3 e o T U - 10
5.3.1  Minimum Strength........oo i ———————————— 10
5.3.2  Environmental tol@rancCe......... s 10
5.3.3  FIr@ reSiStaNCe.... ..ttt 10
5.3.4 Insulating Materials ..o ——————— 10
E I T - Voo =T o T T 1= £ 10
5.3.6 Ventilation OPenings ... 1
5.3.7 Containment of hazardous liquid 1€aKage ...........cccccicmmriiiiiiicccrrrr e mne e e s e s mnnns 1
5.4 Pressure bearing COMPONENLES.........cccccccciciririsrsrs s s s s s s s 1
5.4.1  General reqUIrEMENLES........coiiiiicciineirerrrissssssssre s e rs s s s s s s smssn e e eessasssssmmsn e e e eesassssssmsneeeeessassssnnneneeasssnnnnnnenens 1
5.4.2 Built-in storage of hydrogen and OXYgen ...........cccccccmeiimiiiiiccssscciesesssssssssssssesssssssssssssssssssssssssssnnnens 1
L T 0 | =] - T PSP 12
5.4.4 PrOCESS VESSEIS ....cceiiiiiiiiiieiiieieisisieessssessssssnr e ssesssreesrsesesesnsesesesssmsssEEEERERERRRRERRRRRRRRRRRRRRRRRRRRRERERRRRRRRRERRRRRRS 12
5.4.5 Piping, fittings and jOINtS.......cccco i ————————— 12
E I T 0o 1T === o 13
5.4.7 Pressure relief deviCes. ... .ttt 13
5.4.8 Pressure regulators...... ... 13
5.4.9  SHUL-Off VAIVES ... 13
5.5 =3 =Y o2 g gl == =Y 14
5.6 o3 T o 14
5.7 Fans and VENtIIAtors ... s s s s 14
5.8 Heat transfer SYStEM ...... ...t e e s n e e e e e s nnnn e e e e nnnnnn 14
5.9 Connection to Potable Water ... e e e s nnnne e e s 14
6 Electrical equipment, wiring and ventilation ... 14
6.1 Fire and explosion hazard protection requirements............coeeeeemmmmememmemmemmceeemeeeeeeeeee e nnnnnnnna 14
6.1.1  General reqUIrEMENES.........cooiiiiiiiiiiii e e e e ee e et eeeeee ettt et neeensssssnsmsssssmsmsmsmsssssssssseeeensennnnnns 14
6.1.2 Area classification for hydrogen generators ... e 14
6.1.3 Protection requirements for equipment within classified areas............ccccrriiiicciiiicincccccees 14
6.1.4 Protection methods to prevent the accumulation of ignitable mixtures ..........cccccociiiiiiiiciiiiiennns 15

Documents

Document Sharing Hub
© 1SO 2008 — All rights reserved 11}

Full document details: ISO 22734-1-2008


http://avadocuments2026.com/doc/iso-22734-1-2008
http://avadocuments2026.com/doc/iso-22734-1-2008

ISO 22734-1:2008(E)

6.1.5 Additional protection measures for hydrogen generators where oxygen is purposely

vented inside the hydrogen generator enclosure.............oooovmiieieieeeeeeeeeceeeeceeecece e 15
00 T V41 01 1 - 1 oY o 16
L 00 T A~ = T U o T o1 =St 16
6.1.8 Ventilation of adjacent compartments.........ccccori e ————— 16
6.1.9 Hydrogen gas detection SyStem............cocieiiiiiiiiiii i s s s er s s e s s s s n——————————— 16
6.1.10 Hydrogen generators designed to be installed in classified areas ..........ccccccoieiceiiirnniiiiicccccieees 16
6.2 L= o3 T TI=T e U T o] 04 L= 0 18
L0 B € 1Y = = LI =T TU T =Y o 0T 41 18
6.2.2 Grounding and BoNding ... ————————————————— 18
LS00 I 01 2 11 e o3 (=Y o2 T o 18
6.2.4 Safety control CirCUIt .........ccceiiiiiiiii i —————— 18
7 L0 411 oY I3 V£ 1= o 1= OSSPSR 19
71 L= 4 =1 - PSSR PSRR 19
7.2 L0 o= =1 oY gl 0o T 11 o -3 OSSPSR 20
720 TR~ - o 20
0 ] o  « PSPt 20
70720 T & === 20
A S 14 =Y o T= o o= oY oL 20
7.2.5 Suspension of safeguards ...........cccciii e ——————————————— 20
7.3 Control function in the event of failure...............iri e 20
7.4 Programmable electronic eqUIPmMEeNt........... ... e 20
7.5 (020 4 (=Yox #:1 o] L3 oTo] 4 Lo [ 470 Y 1= 20
7.6 Interconnected iNStallations ......... ... ——————— 21
7.7 Safety COMPONENLES ... s e s s sssn e e e e ee s s s mnne e e e e eaa s s smnnneensessnnnnnennsnan 21
7.8 Remote CONtrol SYSEMSS ...... .o s s s s s s n s r s n e e e e n e e e e e e e e e e e e e e e e e e s 21
7.9 - 1 0 = 21
8 [ o T8 €= £ ot A5 1= o 11Ty o 21
8.1 3 =T o2 4o Y 21
8.2 11 =Y .41 o] - T = 22
9 Protection of Service Personnel ......... e 22
10 TeSEt MELNOUS ...t ececeeeee e s s n s assnsssssssssssssssssssssssssssssssssssssssssssssnsssssnmnmnnnnnnnnnnnnnnnn 23
10.1  Type (Qualification) tests ..o ————_—— 23
10.1.1 General reQUIrEMENES ..........eueiiiiiiiiicccer e e mme e e e e s s e s amn e e e e e e s s e s e s nmmene e e e s sesmmnnneenesan 23
10.1.2 Basic test arrangements ... 23
10.1.3 Reference test CONAItIONS ... e 23
0T I S 3 U= o o= L =3 25
0T T o =TT UL = =T 27
0T T 110 4T g =3 28
10.1.7 Protection against the spread of fire tests ........cccccciriiiicccisc - 29
10.1.8 TemMPerature teSES .......cccccccccirc s s s s s e e e e e e e e e e e e e e e e e e e e e e e e e e e s 29
10.1.9 ENVIronmental teStS..... ..o e e e 29
10.1.10 PerformancCe tESTS ..... . s s s e e e e e e e e e e e e e e e e s 29
02 Lo UL g 1= (=3 30
10.2.1 General reQUIFEMENES ..........eueiiiiiiiiiic i ssmr e s e e s s mme e e e e e s e s mmn e e e e e e s s e s e nmmene e e e s sasmmnnnennesan 30
10.2.2 Continuity of the protective bonding circuit test..........cccoovviiiiiiinci 30
10.2.3 VOlage test ... ..o s 30
10.2.4 FUNCHIONAI tESES......eee e r s s s s s e s e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e nnan 30
0BT =Y 1 ¢ T 1= - 30
1 1V F= T ] g T T T T N = oY= |13 T 30
1.1 General reqUIrEMENTES ........ccceciiiiii s cccserr e s s s sssee e e e e s s s s s snn e e e e e s se s s s mnns e e e s ees s snnnneenessesnnnnnennsnan 30
11.2  Hydrogen generator Marking......ccccccccccccecsirisssssssssssssss s s s s s s s s s s s s s s s s s s s s s s s snsnnnsnsnsnsnnnnnns 30
11.3  Marking of COMPONENLES..........iiiiiiiicccceerrrr s sssee e s s s s s s smne e e e s e s s e s snms e e e e eesaa s snmnnneenessnsnnnneennesan 31
I T4 = 1 4 1 Vo TR ' 31
11.5 Additional requirements for hydrogen generators containing classified areas and for

hydrogen generators designed to be used in classified areas........cccccceeieeiieniiiinccccciccenene s 31
11.6  Additional requirements for oXygen VENting ... e 31

Documents

. Document Sharing Hub
v © 1SO 2008 — All rights reserved

Full document details: ISO 22734-1-2008


http://avadocuments2026.com/doc/iso-22734-1-2008
http://avadocuments2026.com/doc/iso-22734-1-2008

ISO 22734-1:2008(E)

12 Documentation accompanying the hydrogen generator.............cccccccicrieiirnrnnssncsssssssssssssss s 31
12.1 Instructions and diagrams contained in the hydrogen generator..........ccccocccnnnnnns 31
12.2 Handling and lifting iNStruCtions...........cooiiiiii e e e 31
12.3  OPeration MANUAL .......ccoiiicccieiiiri i ccccrce e s s s s s e e e e e s s s s s s mns e e e e eesasssssmneeeeeessasssssmnnnsenessesnnnnnnenssannnn 32
12.4  Electrical diagrams..........cccccciiriririirinsrsssssssssssssss s s ssssssssssssssssssssssssssssssssssssssnnnsnsssssnnnns 32
12.5 Installation iNSErUCtIONS ... 33
12.6 Maintenance INSTIUCLIONS ... e mn e s e e s n e e e e e s nnan 33
Annex A (informative) Hydrogen assisted COrroSioN ... 35
Annex B (informative) Conventional Container Terminology........c.cccccocmiiiiimniniinninie e 36
Annex C (informative) Flammability limits of hydrogen............. e 37
=] o] 1o =T ] T/ 38

Documents

© 1SO 2008 — All rights reserved

Document Sharing Hub
\

Full document details: ISO 22734-1-2008


http://avadocuments2026.com/doc/iso-22734-1-2008
http://avadocuments2026.com/doc/iso-22734-1-2008

ISO 22734-1:2008(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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

ISO 22734-1 was prepared by Technical Committee ISO/TC 197, Hydrogen technologies.

ISO 22734 consists of the following parts, under the general title Hydrogen generators using water electrolysis
process:

— Part 1: Industrial and commercial applications

— Part 2: Residential applications
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0 Introduction

0.1 Electrolysis Technology

In an electrolyser cell, electricity causes dissociation of water into hydrogen and oxygen molecules. An electric
current is passed between two electrodes separated by a conductive electrolyte or “ion transport medium”,
producing hydrogen at the negative electrode (cathode) and oxygen at the positive electrode (anode). As
water is H,O, twice the volume of hydrogen is produced over oxygen. Hydrogen gas produced using
electrolysis technology can be utilized immediately or stored for later use.

The cell(s), and electrical, gas processing, ventilation, cooling and monitoring equipment and controls are
contained within the hydrogen generator enclosure. Gas compression and feed water conditioning and
auxiliary equipment may also be included.

Documents

Document Sharing Hub
© 1SO 2008 — All rights reserved Vil

Full document details: ISO 22734-1-2008


http://avadocuments2026.com/doc/iso-22734-1-2008
http://avadocuments2026.com/doc/iso-22734-1-2008

Documents

Document Sharing Hub

Full document details: ISO 22734-1-2008


http://avadocuments2026.com/doc/iso-22734-1-2008
http://avadocuments2026.com/doc/iso-22734-1-2008

INTERNATIONAL STANDARD ISO 22734-1:2008(E)

Hydrogen generators using water electrolysis process —

Part 1:
Industrial and commercial applications

1 Scope

This International Standard defines the construction, safety and performance requirements of packaged or
factory matched hydrogen gas generation appliances, herein referred to as hydrogen generators, using
electrochemical reactions to electrolyse water to produce hydrogen and oxygen gas.

This International Standard is applicable to hydrogen generators that use the following types of ion transport
medium:

— Group of aqueous bases;

— Solid polymeric materials with acidic function group additions such as acid proton exchange membrane
(PEM).

This part of ISO 22734 is applicable to hydrogen generators intended for indoor and outdoor commercial and
industrial use (non-residential use). Hydrogen generators that can also be used to generate electricity such as
reversible fuel cells are excluded from the scope of this International Standard.

This International Standard is intended to be used for certification purposes.

2 Normative references

The following referenced documents are indispensable for the application 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 834-1, Fire-resistance tests — Elements of building construction — Part 1: General requirements

ISO 1182, Reaction to fire tests for building products — Non-combustibility test

ISO 3864 (all parts), Graphical symbols — Safety colours and safety signs

ISO 4126-1, Safety devices for protection against excessive pressure — Part 1: Safety valves

ISO 4126-2, Safety devices for protection against excessive pressure — Part 2: Bursting disc safety devices

ISO 4706, Refillable welded steel gas cylinders

ISO 7866, Gas cylinders — Refillable seamless aluminium alloy gas cylinders — Design, construction and
testing

ISO 9300, Measurement of gas flow by means of critical flow Venturi nozzles

ISO 9809-1, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and testing —
Part 1: Quenched and tempered steel cylinders with tensile strength less than 1 100 MPa
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ISO 9809-2, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and testing —
Part 2: Quenched and tempered steel cylinders with tensile strength greater than or equal to 1 100 MPa

ISO 9809-3, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and testing —
Part 3: Normalized steel cylinders

ISO 9951, Measurement of gas flow in closed conduits — Turbine meters

ISO 10790, Measurement of fluid flow in closed conduits — Guidance to the selection, installation and use of
Coriolis meters (mass flow, density and volume flow measurements)

ISO 11119-1, Gas cylinders of composite construction — Specification and test methods — Part 1: Hoop
wrapped composite gas cylinders

ISO 11119-2, Gas cylinders of composite construction — Specification and test methods — Part 2: Fully
wrapped fibre reinforced composite gas cylinders with load-sharing metal liners

ISO 11119-3, Gas cylinders of composite construction — Specification and test methods — Part 3: Fully
wrapped fibre reinforced composite gas cylinders with non-load-sharing metallic or non-metallic liners

ISO 12100-2, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical
principles

ISO 12499, Industrial fans — Mechanical safety of fans — Guarding
ISO 13709, Centrifugal pumps for petroleum, petrochemical and natural gas industries
ISO 13850, Safety of machinery — Emergency stop — Principles for design

ISO 13852, Safety of machinery — Safety distances to prevent danger zones being reached by the upper
limbs

ISO 13853, Safety of machinery — Safety distances to prevent danger zones being reached by the lower
limbs

ISO 13854, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body
ISO 14121-1, Safety of machinery — Risk assessment — Part 1: Principles

ISO 14511, Measurement of fluid flow in closed conduits — Thermal mass flowmeters

ISO 14687, Hydrogen fuel — Product specification

ISO 14847, Rotary positive displacement pumps — Technical requirements

ISO 15534-1, Ergonomic design for the safety of machinery — Part 1: Principles for determining the
dimensions required for openings for whole-body access into machinery

ISO 15534-2, Ergonomic design for the safety of machinery — Part 2: Principles for determining the
dimensions required for access openings

ISO 15649, Petroleum and natural gas industries — Piping

ISO/TR 15916, Basic considerations for the safety of hydrogen systems

ISO 16528-1, Boilers and pressure vessels — Part 1: Performance requirements

ISO 17398, Safety colours and safety signs — Classification, performance and durability of safety signs
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IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60068-2-18:2000, Environmental testing — Part 2-18: Tests — Test R and guidance: Water

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

IEC 60079-2:2007: Explosive atmospheres — Part 2: Equipment protection by pressurized enclosures "p"

IEC 60079-10, Electrical apparatus for explosive gas atmospheres — Part 10: Classification of hazardous
areas

IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and erection

IEC 60079-29-1, Explosive atmospheres — Part 29-1: Gas detectors — Performance requirements of
detectors for flammable gases

IEC 60079-29-2, Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation, use and
maintenance of detectors for flammable gases and oxygen

IEC 60079-30-1, Explosive atmospheres — Part 30-1: Electrical resistance trace heating— General and
testing requirements

IEC 60146 (all parts), Semiconductor convertors
IEC 60204-1:2005, Safety of machinery - Electrical equipment of machines — Part 1: General requirements

IEC 60335-2-30, Household and similar electrical appliances — Safety — Part 2-30: Particular requirements
for room heaters

IEC 60335-2-41, Household and similar electrical appliances — Safety — Part 2-41: Particular requirements
for pumps

IEC 60335-2-51, Household and similar electrical appliances — Safety — Part 2-51: Particular requirements
for stationary circulation pumps for heating and service water installations

IEC 60335-2-73, Household and similar electrical appliances — Safety — Part 2-73: Particular requirements
for fixed immersion heaters

IEC 60335-2-74, Household and similar electrical appliances — Safety — Part 2-74: Particular requirements
for portable immersion heaters

IEC 60335-2-80, Household and similar electrical appliances — Safety — Part 2-80: Particular requirements
for fans

IEC 60364-4-43, Electrical installations of buildings — Part 4-43: Protection for safety — Protection against
overcurrent

IEC 60364-6:2006, Low-voltage electrical installations — Part 6 : Verification

IEC 60439-1, Low-voltage switchgear and controlgear assemblies — Part 1: Type-tested and partially type-
tested assemblies

IEC 60439-2, Low-voltage switchgear and controlgear assemblies — Part 2: Particular requirements for
busbar trunking systems (busways)

IEC 60439-3, Low-voltage switchgear and controlgear assemblies — Part 3: Particular requirements for low-
voltage switchgear and controlgear assemblies intended to be installed in places where unskilled persons
have access for their use — Distribution boards
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IEC 60439-5, Low-voltage switchgear and controlgear assemblies — Part 5: Particular requirements for
assemblies for power distribution in public networks

IEC 60445, Basic and safety principles for man-machine interface, marking and identification — Identification
of equipment terminals and conductor terminations

IEC 60446, Basic and safety principles for man-machine interface, marking and identification — Identification
of conductors by colours or alphanumerics

IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 60534 (all parts), Industrial-process control valves

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical flame test
methods

IEC 60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

IEC 60730-1:2007, Automatic electrical controls for household and similar use — Part 1. General
requirements

IEC 60747 (all parts), Semiconductor devices — Discrete devices

IEC/TR 60877, Procedures for ensuring the cleanliness of industrial-process measurement and control
equipment in oxygen service

IEC 60947-2, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 60947-3, Low-voltage switchgear and controlgear— Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units

IEC 60947-4-1, Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-starters —
Electromechanical contactors and motor-starters

IEC 60947-4-2, Low-voltage switchgear and controlgear — Part 4-2: Contactors and motor-starters — AC
semiconductor motor controllers and starters

IEC 60947-4-3, Low-voltage switchgear and controlgear — Part 4-3: Contactors and motor-starters — AC
semiconductor controllers and contactors for non-motor loads

IEC 60947-5-1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and switching
elements — Electromechanical control circuit devices

IEC 60947-5-2, Low-voltage switchgear and controlgear — Part 5-2: Control circuit devices and switching
elements — Proximity switches

IEC 60947-5-3, Low-voltage switchgear and controlgear — Part 5-3: Control circuit devices and switching
elements — Requirements for proximity devices with defined behaviour under fault conditions (PDF)

IEC 60947-5-5, Low-voltage switchgear and controlgear — Part 5-5: Control circuit devices and switching
elements — Electrical emergency stop device with mechanical latching function

IEC 60947-6-1, Low-voltage switchgear and controlgear — Part 6-1: Multiple function equipment — Transfer
switching equipment

IEC 60947-6-2, Low-voltage switchgear and controlgear — Part 6-2: Multiple function equipment — Control
and protective switching devices (or equipment) (CPS)
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IEC 60947-7-1, Low-voltage switchgear and controlgear — Part 7-1: Ancillary equipment — Terminal blocks
for copper conductors

IEC 60947-7-2, Low-voltage switchgear and controlgear — Part 7-2: Ancillary equipment — Protective
conductor terminal blocks for copper conductors

IEC 60950-1:2005/Cor. 1:2006, Information technology equipment — Safety — Part 1. General requirements

IEC 61010-1:2001/Cor. 1:2002/Cor. 2:2003, Safety requirements for electrical equipment for measurement,
control, and laboratory use — Part 1: General requirements

IEC 61069-7, Industrial-process measurement and control — Evaluation of system properties for the purpose
of system assessment — Part 7: Assessment of system safety

IEC 61131-1, Programmable controllers — Part 1: General information
IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests
IEC 61204, Low-voltage power supply devices, d.c. output — Performance characteristics

IEC 61204-6, Low-voltage power supplies, d.c. output — Part 6: Requirements for low-voltage power supplies
of assessed performance

IEC/TR 61459, Coordination between fuses and contactors/motor-starters — Application guide

IEC 61508-1, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 1: General requirements

IEC 61508-2, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 2: Requirements for electrical/electronic/programmable electronic safety-related systems

IEC 61508-3, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 3: Software requirements

IEC 61511-1, Functional safety — Safety instrumented systems for the process industry sector— Part 1:
Framework, definitions, system, hardware and software requirements

IEC 61558 (all parts), Safety of power transformers, power suppllies, reactors and similar products (all
applicable parts)

IEC 61558-2-17, Safety of power transformers, power supply units and similar— Part 2-17: Particular
requirements for transformers for switch mode power supplies

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

3.1

area classification

classification of hazardous areas according to the probability of the existence of an explosive gas-air
atmosphere, in order to relate the selection of electrical apparatus for use in the area to the degree of hazard

3.2

classified area

area or space where combustible dust, ignitable fibres, or flammable, volatile liquids, gases, vapours or
mixtures are or may be present in the air in quantities sufficient to produce explosive or ignitable mixtures
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3.3

commercial

relating to the use of hydrogen generators by laymen in non-manufacturing business facilities such as stores,
hotels, office buildings, educational institutes, filling stations, warehouses, and other non-residential locations

3.4
containment system
part of the apparatus containing a flammable substance that may constitute a source of release

3.5

design pressure

pressure value applied to the design of pressure containing components, which represents the pressure at the
most severe condition of coincident internal or external pressure and temperature expected during service

NOTE Design pressure is represented in Annex B.

3.6

design temperature

temperature value applied to the design of pressure containing components; the temperature at the most
severe condition of coincident pressure expected during service

3.7

dilution

continuous supply of a purge gas at such a rate that the concentration of a flammable substance inside an
enclosure is maintained at a value outside the explosive (flammable) limits at any potential ignition source
(that is to say, outside the dilution area)

3.8

dilution volume

area in the vicinity of a source of release where the concentration of flammable substance is not diluted to a
level below the lower flammability limit (LFL)

NOTE 1 Dilution of oxygen by inert gas may result in a concentration of flammable gas or vapour above the upper
flammability limit (UFL).

NOTE 2  Annex C provides information on the flammability limits of hydrogen.

3.9

enclosure

containment and support structure(s) protecting a hydrogen generator from specific environmental and
climatic conditions and protecting persons and livestock from incidental contact with the hazardous parts of
the hydrogen generator

3.10

enriched oxygen atmosphere

gas that contains a volume fraction of more than 23,5 % oxygen with the remainder of its components being
inert

3.11
hazardous condition
condition that may adversely affect safety of the hydrogen generator operation

NOTE Examples of hazardous conditions include having an enriched oxygen atmosphere, a hydrogen concentration
exceeding the lower flammability limit, an ignition source in a classified area, an overpressure, an over temperature.

3.12

industrial

relating to the use of hydrogen generators by qualified and experienced personnel in a controlled
manufacturing or processing environment
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3.13
ion transport medium
medium that provides ionic transport within the cell

3.14

maximum normal operating pressure

maximum pressure that can be experienced by the pressure containing components when the hydrogen
generator is functioning within its design and control parameters

NOTE Maximum normal operating pressure is represented in Annex B.

3.15

membrane

material that provides separation between oxygen and hydrogen product gases while allowing ionic transport
within the cell

3.16

normal conditions

conditions to which the volume or other properties of a gas are referred and which are represented by a
temperature of 273,15 K (0 °C) and an atmospheric pressure of 101,325 kPa

3.17

normal operating pressure

pressure that is experienced by the pressure bearing components when the hydrogen generator is functioning
within its design and control parameters

3.18
pressure bearing component
part, which is subject to a minimum positive internal pressure of 50 kPa during normal operating conditions

3.19

purge gas

gas used to maintain pressurization or to dilute flammable gas or vapour to a concentration well below the
lower flammability limit

3.20

purging

passage of sufficient volume of a purge gas through a pressurized enclosure and its ducts, before the
application of voltage to the apparatus to reduce any ignitable (flammable) gas atmosphere to a concentration
well below the lower flammability limit

3.21

storage cylinder
pressure container intended to store product gas

4 Operating conditions and specifications
4.1 Energy consumption

4.1.1 Electrical

The manufacturer shall specify as outlined in IEC 60204-1 the electrical input rating for the hydrogen
generator in volts, amperes or watts (VA or W), and hertz.

4.1.2 Other utilities
The manufacturer shall specify other utilities required.
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