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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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC 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 https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

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

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

Draft Report on voting 

9/3220/FDIS 9/3255/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 63341 series, published under the general title Railway applications - 
Hydrogen and fuel cell systems for rolling stock, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be 

– reconfirmed, 
– withdrawn, or 
– revised. 

 

  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

This document considers general requirements for gaseous hydrogen fuel system installed 
on-board rail vehicles. 

Design and performance requirements for fuel cell power systems are specified in IEC 63341-1. 
Performance test methods for fuel cell power systems are specified in IEC 63341-3. 

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

• ISO 17268, Gaseous hydrogen land vehicle refuelling connection devices 

• ISO 19881, Gaseous hydrogen – Land vehicle fuel containers 

• ISO 19882, Gaseous hydrogen – Thermally activated pressure relief devices for 
compressed hydrogen vehicle fuel containers 

• ISO 19887-1, Gaseous Hydrogen – Fuel system components for hydrogen fuelled vehicles – 
Part 1: Land vehicles 

• ISO 23273, Fuel cell road vehicles – Safety specifications – Protection against hydrogen 
hazards for vehicles fuelled with compressed hydrogen 

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

The hierarchy of standards is shown in Figure 1. The list is not exhaustive. 

 

Figure 1 – Hierarchy of standards related to IEC 63341 
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1 Scope 

This part of IEC 63341 applies to on-board hydrogen fuel systems (HFSs) used to supply the 
fuel cells for the traction power and the auxiliaries supply of railway vehicles (such as hybrid 
vehicles as defined in IEC 62864-1). 

NOTE This document can also be used for applications with hydrogen internal combustion engines. 

This document applies to hydrogen storage in gaseous form. Other means of storage (such as 
liquid, liquid cryo-compressed, metal hydrides) are not covered in this document. 

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

This document defines: 

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

– the environmental constraints; 
– the design requirements to support HFS compliance with railway applications; 
– the safety and reliability requirements to design and install the HFS for railway applications; 
– the marking and labelling requirements; 
– the requirements related to storage, transportation, installation and maintenance; 
– the validation (type, routine and investigation tests) requirements. 

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

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 60529, Degrees of protection provided by enclosures (IP Code) 

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

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

IEC 61991, Railway applications - Rolling stock - Protective provisions against electrical 
hazards 

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

IEC 62497 (all parts), Railway applications - Insulation coordination 

IEC 62498-1:2010, Railway applications - Environmental conditions for equipment - Part 1: 
Equipment on board rolling stock 
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IEC 63341-1:2025, Railway applications - Hydrogen and fuel cell systems for rolling stock - 
Part 1: Fuel cell power system 

ISO 9223, Corrosion of metals and alloys - Corrosivity of atmospheres - Classification, 
determination and estimation 

ISO 17268, Gaseous hydrogen land vehicle refuelling connection devices 

ECE/TRANS/180/Add.13/Amend.1 UN GTR No. 13, UN Global Technical Regulation on 
Hydrogen and Fuel Cell Vehicles 

3 Terms, definitions and abbreviated terms 

3.1 Terms and definitions 

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

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

– IEC Electropedia: available at https://www.electropedia.org/ 
– ISO Online browsing platform: available at https://www.iso.org/obp 

3.1.1  
hydrogen fuel system 
HFS 
system designed to store and process hydrogen to supply the fuel cell power system 

Note 1 to entry: It includes CHSS, on-board fuelling devices, fuel and purge and discharge lines, pressure regulator, 
monitoring and control and safety devices. 

3.1.2  
compressed hydrogen storage system 
CHSS 
system designed to store hydrogen fuel for a hydrogen-fuelled vehicle and composed of a 
pressurized container, pressure relief devices and shut-off device(s) that isolate the stored 
hydrogen from the remainder of the fuel system and its environment 

[SOURCE: UN ECE R134:2015, 2.3] 

3.1.3  
CHSS module 
assembly comprising one or more CHSSs assembled on structural elements and connected 
together via piping for fuelling, defuelling, venting and purging 

Note 1 to entry: The CHSS module may include additional sensors, valves and other devices for monitoring and 
control (e.g. temperature and pressure sensors, manometers, automatic shut-off valves). 

3.1.4  
hydrogen handling system 
HHS 
system that processes, conditions, and conveys hydrogen (or hydrogen-rich gas) to the fuel cell 
or engine 

[SOURCE: SAE J2579:2018, 3.6] 

https://www.electropedia.org/
https://www.iso.org/obp



