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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
RAILWAY APPLICATIONS – 

HYDROGEN AND FUEL CELL SYSTEMS FOR ROLLING STOCK – 
 

Part 2: Hydrogen Fuel System 
 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 63341-2 has been prepared by IEC technical committee 9: Electrical 
equipment and systems for railways. 

The text of this International Standard is based on the following documents: 

FDIS Report on voting 

9/XX/FDIS 9/XX/RVD 

 

Full information on the voting for the approval of this International Standard can be found in the 
report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

This document is to be used in conjunction with the other parts of the standard along with other 
related IEC and ISO standards for hydrogen fuel systems used for railway and road vehicle 
applications. 

The National Committees are requested to note that for this document the stability date 
is 20XX. 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 
AT THE PUBLICATION STAGE. 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 1 

This document considers general requirements for gaseous Hydrogen Fuel System installed 2 
onboard rolling stock for railway applications. 3 

ISO/TC 197 'Hydrogen technologies', ISO/TC 22/SC 37 ' Electrically propelled vehicles' and 4 
SAE 'Fuel Cell Standards Committee' carry out normalization activities on hydrogen storage 5 
technologies such as: 6 

• ISO 17268 Gaseous hydrogen land vehicle refuelling connection devices 7 

• ISO 19881 Gaseous hydrogen — Land vehicle fuel containers 8 

• ISO 19882 Gaseous hydrogen — Thermally activated pressure relief devices for 9 
compressed hydrogen vehicle fuel containers 10 

• ISO 19887 Gaseous Hydrogen — Fuel system components for hydrogen fuelled vehicles 11 

• ISO 23273 Fuel cell road vehicles — Safety specifications — Protection against 12 
hydrogen hazards for vehicles fuelled with compressed hydrogen 13 

These documents are mainly oriented to road vehicle applications. Therefore, the present 14 
document is intended to augment them by adding specific requirements for the railway 15 
applications. 16 

IEC 63341 series consists of the following parts: 17 

• Part 1: Fuel cell power system 18 

• Part 2: Hydrogen fuel system 19 

• Part 3: Performance test methods for fuel cell power system 20 

This document is developed by IEC/TC 9 'Electrical equipment and systems for railways' in the 21 
frame of the standards related to rolling stock with on-board energy storage systems.  22 
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The hierarchy of standards is shown in Figure 1 (non-exhaustive list). 23 

 24 
 25 

Figure 1 - Hierarchy of standards related to IEC 63341 26 
  27 
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 28 
 29 

RAILWAY APPLICATIONS –  30 

HYDROGEN AND FUEL CELL SYSTEMS FOR ROLLING STOCK –  31 

 32 

Part 2: Hydrogen fuel system 33 

 34 

 35 

 36 

1 Scope 37 

This document applies to hydrogen fuel systems (HFS) installed onboard rolling stock for 38 
railway applications and used to supply the fuel cells for the traction power and the auxiliaries 39 
supply of railway vehicles such as hybrid vehicles as defined in IEC 62864-1.  40 

NOTE  This document can also be used as informative recommendations for applications with 41 
hydrogen internal combustion engines.  42 

This document applies to hydrogen storage in gaseous form, being the primary technology 43 
currently used for land transport vehicles. Other means of storage (such as liquid, liquid cryo-44 
compressed, metal hydrides), are not treated in the present revision of the standard. 45 

This document applies to any rolling stock type (e.g. light rail vehicles, tramways, streetcars, 46 
metros, commuter trains, regional trains, high speed trains, locomotives). 47 

This document addresses the mechanical, fluidic and electrical interfaces between the on-board 48 
hydrogen fuel system and refilling station. The refilling station, refuelling protocol and 49 
communication for the refuelling protocol are not in the scope of this document. 50 

For design, performance requirements & test methods for fuel cell power systems see 51 
IEC 63341-1 and IEC 63341-3 respectively. 52 

This document focuses on: 53 

– the scope of supply of hydrogen fuel system and the description of the interfaces with sub-54 
systems internal and external to the rolling stock such as fuel cell power system, refilling 55 
station systems, 56 

– the environmental constraints, 57 

– the design requirements to support HFS compliance with railway applications, 58 

– the safety and reliability requirements to design and install the HFS for railway applications, 59 

– the marking and labelling requirements, 60 

– the requirements related to storage, transportation, installation and maintenance, 61 

– the validation (type, routine and investigation tests) requirements. 62 

2 Normative references 63 

The following documents are referred to in the text in such a way that some or all of their content 64 
constitute requirements of this document. For dated references, only the edition cited applies. 65 
For undated references, the latest edition of the referenced document (including any 66 
amendments) applies. 67 
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UN ECE R134, Uniform provisions concerning the approval of motor vehicles and their components 68 
with regard to the safety related performance of hydrogen-fuelled vehicles (HFCV) 69 

GTR 13, Global technical regulation on hydrogen and fuel cell vehicles 70 

IEC 60077-1, Railway applications - Electric equipment for rolling stock - Part 1: General service 71 
conditions and general rules - Edition 2.0 72 

IEC 60571, Railway applications - Electronic equipment used on rolling stock 73 

IEC 60529, Degrees of Protection Provided by Enclosures (IP Code) 74 

IEC 61373, Railway applications – Rolling stock equipment – Shock and vibration tests 75 

IEC 61375 series, Electronic railway equipment - Train communication network (TCN) 76 

IEC 61991, Railway applications – Rolling stock – Protective provisions relating to electrical hazards 77 

IEC 62236-3-2, Railway applications – Electromagnetic compatibility – Part 3-2: Rolling stock – 78 
Apparatus 79 

IEC 61709, Electric Components – Reliability – Reference conditions for failure rates and stress 80 
models for conversion  81 

IEC 62497 series, Railway applications - Insulation coordination 82 

IEC 62498-1, Railway applications - Environmental conditions for equipment - Part 1: Equipment on 83 
board rolling stock 84 

IEC/TR 62635, Guidelines for end-of-life information provided by manufacturers and recyclers and for 85 
recyclability rate calculation of electrical and electronic equipment 86 

IEC 62847, Railway applications – Rolling stock – Electrical connectors – Requirements and test 87 
methods 88 

IEC 62995, Railway applications – Rolling stock – Rules for installation of cabling 89 

IEC 63341-1, Railway applications – Rolling stock – Fuel cell systems for propulsion - Part 1: Fuel Cell 90 
System 91 

ISO 14687, Hydrogen fuel quality – Product specification 92 

ISO/TR 15916, Basic considerations for the safety of hydrogen systems 93 

ISO 17268 series, Gaseous hydrogen land vehicle refuelling connection devices 94 

ISO 19881, Gaseous hydrogen — Land vehicle fuel containers 95 

ISO 19882, Gaseous hydrogen — Thermally activated pressure relief devices for compressed 96 
hydrogen vehicle fuel containers 97 

ISO 19887, Gaseous Hydrogen — Fuel system components for hydrogen fuelled vehicles 98 
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