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European foreword

The text of document 9/3212/FDIS, future edition 1 of IEC 63341-1, prepared by TC 9 "Electrical
equipment and systems for railways" was submitted to the IEC-CENELEC parallel vote and approved
by CENELEC as EN IEC 63341-1:2025.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2026-11-30
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2028-11-30
document have to be withdrawn

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 63341-1:2025 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

NOTE Approved as
NOTE Approved as EN 60349-4
NOTE  Approved as EN IEC 60751
NOTE Approved as EN IEC 60812
IEC 61133 NOTE Approved as EN IEC 61133
NOTE  Approved as EN 61287-1
IEC 61377 NOTE Approved as EN 61377

IEC 61508 (series) NOTE  Approved as EN 61508 (series)

NOTE Approved as EN 61881-3

NOTE  Approved as EN 61882

IEC 62864-1:2016 NOTE Approved as EN 62864-1:2016 (not modified)

IEC 62928 NOTE Approved as EN IEC 62928

IEC 62973-1:2018 NOTE /;\Sé)lrlg;:gg as prEN IEC 62973-1:2025 (not modified) to be
ISO 9223 NOTE Approved as EN ISO 9223
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod),
the relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication Year Title EN/HD Year
EC 60034-14 - Rotating electrical machines - Part 14: EN IEC 60034-14 -

Mechanical vibration of certain machines
with shaft heights 56 mm and higher -
Measurement, evaluation and limits of
vibration severity

IEC 60077-1 - Railway applications - Electric equipment N 60077-1 -
for rolling stock - Part 1: General service
conditions and general rules

EC 60529 - Degrees of protection provided by - -

enclosures (IP Code)

IEC 60571 - Railway applications - Electronic - -
equipment used on rolling stock
IEC 60617 - Standard data element types with - -

associated classification scheme for
electric components - Part 4: IEC reference
collection of standard data element types
and component classes

EC 61373 - Railway applications - Rolling stock EN 61373 -
equipment - Shock and vibration tests
EC 61709 - Electric components - Reliability - EN 61709 -

Reference conditions of failure rates and
stress models for conversion

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 62282-2-100 2020 Fuel cell technologies - Part 2-100: Fuel EN IEC 62282-2- 2020
cell modules - Safety 100

IEC 62282-3-10Q 2019 Fuel cell technologies - Part 3-100: EN IEC 62282-3- 2020
Stationary fuel cell power systems - Safety 100
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IEC 62282-4-101 2022

IEC 62497-1 -

IEC 62498-1 2010

IEC 62635 -

IEC 63341-3 2025

EC 61375-1 -

ISO 3744 -

ISO 3746 -

ISO 7010 -

ISO 9227 -

ISO 14687 -

ISO 21106 -

ISO 23828 -

Fuel cell technologies - Part 4-101: Fuel
cell power systems for electrically powered
industrial trucks - Safety

Railway applications - Insulation
coordination - Part 1: Basic requirements -
Clearances and creepage distances for all
electrical and electronic equipment

Railway applications - Environmental
conditions for equipment - Part 1:
Equipment on board rolling stock

Assessment of material recoverability rate
of products

Railway applications - Fuel cell systems for
rolling stock - Part 3: Performance test
methods for fuel cell power system

Electronic railway equipment - Train
communication network (TCN) - Part 1:
General architecture

Acoustics - Determination of sound power
levels and sound energy levels of noise
sources using sound pressure -
Engineering methods for an essentially
free field over a reflecting plane

Acoustics - Determination of sound power
levels and sound energy levels of noise
sources using sound pressure - Survey
method using an enveloping measurement
surface over a reflecting plane

Graphical symbols - Safety colours and
safety signs - Registered safety signs

Corrosion tests in artificial atmospheres -
Salt spray tests

Hydrogen fuel quality -  Product
specification

Railway applications - Recyclability and
recoverability calculation method for rolling
stock

Fuel cell road vehicles - Energy
consumption measurement - Vehicles
fuelled with compressed hydrogen

" Under preparation. Stage at the time of publication: prEN IEC 62635:2025.
2 Under preparation. Stage at the time of publication: FprEN IEC 63341-3:2025.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Railway applications -
Hydrogen and fuel cell systems for rolling stock -
Part 1: Fuel cell power 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 63341-1 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

9/3212/FDIS 9/3254/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.
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INTRODUCTION

This document considers general requirements for all fuel cell power systems installed onboard
rolling stock for railway applications.

IEC TC 105 is developing the IEC 62282 series, covering generic fuel cell technologies in
different industrial sectors:

— |EC 62282-7 series on fuel cell modules;
— |EC 62282-3 series on stationary fuel cell power systems;
— |EC 62282-4 series on fuel cell power systems for propulsion and auxiliary power units

These documents are often generic and do not cover the specific requirements for railway
applications.

Therefore, this document has been developed to specify the requirements for railway
applications.

This document is linked to IEC 63341-3, which specifies the performance test method to
validate the fuel cell power system performance.

This document with the other parts is used in conjunction with other related IEC standards for
auxiliary equipment used for railway rolling stock applications. In addition, IEC TC 9 has
developed the following standards for the subsystems, which are related or have interfaces to
the fuel cell power system:

e |EC 62864-1:2016, Railway applications - Rolling stock - Power supply with onboard energy
storage system - Part 1: Series hybrid system

o |EC 61287-1|, Railway applications - Power converters installed on board rolling stock -
Part 1: Characteristics and test methods

e |EC 60349 (all parts), Electric traction - Rotating electrical machines for rail and road
vehicles

e |EC 62928, Railway applications - Rolling stock - Onboard lithium-ion traction batteries

IEC 62864-1:2016 specifies the general requirements for the onboard energy storage system
as a system level. The hierarchy of standards is shown in Figure 1. The list is not exhaustive.
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Overview of the technical framework

- Level 1: Vehicle/system interface

IEC 62864-1
Railway applications — Rolling stock —
Power supply with onboard energy
storage system — Part 1: Series
hybrid system

IEC 61133

Railway applications — Rolling stock —

Testing of rolling stock on completion
of construction and before entry
into service

- Level 2: System and interfaces

- Level 3: Components

IEC 61377

Railway applications — Rolling stock —

Combined test method for traction
systems

IEC 612871
Railway applications — Power
converters installed on board
rolling stock — Part 1:

IEC 60349 (all parts)
Electric traction —
Rotating electrical

machines for rail and

IEC 63341-1
Railway applications — Hydrogen
and fuel cell systems for rolling
stock — Part 1: Fuel cell power

IEC 63341-2
Railway applications —
Hydrogen and fuel cell

systems for rolling stock —
Part 2: Hydrogen fuel

IEC 63341-3
Railway applications — Hydrogen
and fuel cell systems for rolling
stock — Part 3: Performance
test methods for fuel cell

Characteristics and test methods road vehicles system
power system

system

- Level 4: Subcomponents
IEC 62928

IEC 61881-3
Railway applications — Rolling stock
equipment — Capacitors for power
electronics — Part 3: Electric double-
layer capacitors

Railway applications — Rolling stock —
Onboard lithium-ion
traction batteries

IEC

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

This part of IEC 63341 applies to fuel cell power systems installed onboard rolling stock for
railway applications (e.g. light rail vehicles, tramways, streetcars, metros, commuter trains,
regional trains, high speed trains, locomotives). Fuel cell power systems specified in this
document are used for the traction power and the auxiliary supply of railway vehicles such as
hybrid vehicles, and in case of use as an auxiliary onboard power source.

This document applies to the fuel cell technology called proton exchange membrane fuel cell
(PEMFC), with the use of hydrogen as fuel source and the use of air as oxidant source.

This document does not apply for hydrogen fuel system which is specified in IEC 63341-2, as
HFS is not within the scope of this document.

This document does not apply for power conversion equipment which is specified in

EC 61287-1 and is not within the scope this document.

This document specifies:

— the scope of supply and the description of the interfaces (fluidic, electrical, thermal and
mechanical) of the fuel cell power system;

— the description of the environmental conditions;

— the specification and description of all the requirements to ensure the fuel cell power system
conformance with a railway application;

— the process to validate the fuel cell power system sizing required for a specific load profile;

— the safety, reliability and protection requirements to design the fuel cell power system for a
railway application;

— the marking and labelling requirements;
— the requirements related to storage, transportation, installation and maintenance;

— the tests (type, routine and investigation) required to validate the fuel cell power system.
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.

EC 60034-14, Rotating electrical machines - Part 14: Mechanical vibration of certain machines
with shaft heights 56 mm and higher - Measurement, evaluation and limits of vibration severity

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

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

1 PEM fuel cells are typically limited to less than 120 °C due to stability of the membrane and evaporation of water.
More practically, they are limited to 85 °C to 90 °C in high or peak temperature application to limit the
electrochemical degradations and preserve their lifetime.

Because of the thin membrane, and low resistance losses, PEM fuel cells tend to deliver high power density and
offer the advantages of low mass and volume, compared to other fuel cell types. The low temperature operation
also allows them to start quickly (less warm-up time) and to start from freeze condition, which makes them

particularly well suited for transportation applications.
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IEC 60571, Railway applications - Electronic equipment used on rolling stock

IEC 60617, Graphical symbols for diagrams, available at http://std.iec.ch/iec60617

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

EC 61709, Electric components - Reliability - Reference conditions of failure rates and stress
models for conversion

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 62282-2-100:2020, Fuel cell technologies - Part 2-100: Fuel cell modules - Safety

IEC 62282-3-100:2019, Fuel cell technologies - Part 3-100: Stationary fuel cell power systems
- Safety

IEC 62282-4-101:2022, Fuel cell technologies - Part 4-101: Fuel cell power systems for
electrically powered industrial trucks - Safety

IEC 62497-1, Railway applications - Insulation coordination - Part 1: Basic requirements -
Clearances and creepage distances for all electrical and electronic equipment

IEC 62498-1:2010, Railway applications - Environmental conditions for equipment - Part 1:
Equipment on board rolling stock

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

IEC 63341-3:2025, Railway applications - Hydrogen and fuel cell systems for rolling stock -
Part 3: Performance test methods for fuel cell power system

EC 61375-1|, Electronic railway equipment - Train communication network (TCN) - Part 1:
General architecture

ISO 3744, Acoustics - Determination of sound power levels and sound energy levels of noise
sources using sound pressure - Engineering methods for an essentially free field over a
reflecting plane

ISO 3746, Acoustics - Determination of sound power levels and sound energy levels of noise

sources using sound pressure - Survey method using an enveloping measurement surface over
a reflecting plane

ISO 7010, Graphical symbols - Safety colours and safety signs - Registered safety signs,
available at https://www.iso.org/obp

ISO 9227, Corrosion tests in artificial atmospheres - Salt spray tests
ISO 14687, Hydrogen fuel quality - Product specification

ISO 21106, Railway applications - Recyclability and recoverability calculation method for rolling
stock
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ISO 23828, Fuel cell road vehicles - Energy consumption measurement - Vehicles fuelled with
compressed hydrogen

3 Terms, definitions and abbreviated terms
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:

— |EC Electropedia: available at https://www.electropedia.org/

— 1SO Online browsing platform: available at https://www.iso.org/obp
3.1 Terms and definitions

3.11

fuel cell power system

FCPS

generator system that uses one or more fuel cell power modules to generate electric power and
heat

Note 1 to entry: The fuel cell power system typically includes the following subsystems: fuel cell power module,
oxidant management system, fuel management system, thermal management system, exhaust management system,
electrical and power management system, and their monitoring and control system.

[SOURCE: IEC 60050-485:2020, 485-09-01, modified — In the definition, "fuel cell modules" has
been replaced with "fuel cell power modules". Note 1 to entry has been added.]

3.1.2

fuel cell stack

FCS

equipment assembly of two or more cells, separators, cooling plates, manifolds and a support
structure that electrochemically converts, typically, hydrogen rich gas and air reactants to
electric power, heat and other reactant bi-products

[SOURCE: IEC 60050-485:2020, 485-06-01, modified — In the definition, "equipment", "two or
more", and "bi-" have been added, "supporting" has been replaced with "support", "hydrogen-
rich" has been replaced with "hydrogen rich", "DC" has been replaced with "electric", and
"reaction" has been replaced with "reactant".]

3.1.3

fuel cell

FC

<fuel cell technologies> electrochemical device that converts the chemical energy of a fuel and
an oxidant to electrical energy (DC power), heat and reaction products

Note 1 to entry: The fuel and oxidant are typically stored outside of the fuel cell and transferred into the fuel cell as
they are consumed.

[SOURCE: IEC 60050-485:2020, 485-08-01, modified — In the definition, "electric" has been
replaced with "electrical".]
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3.1.4

fuel cell power module

fuel cell module

FCPM

assembly incorporating one or more fuel cell stacks and other main and, if applicable, additional
components, which is intended to be integrated into a power system

Note 1 to entry: A fuel cell power module can contain the following equipment: its control system and optionally,
the cell voltage monitoring device, the fuel recirculation device, the humidification device for reactants, sensors,
valves and actuators. This subsystem is a part of the fuel cell power system.

[SOURCE: IEC 60050-485:2020, 485-09-03, modified — "fuel cell power module"” has been
added as the first preferred term. In the definition, "other main and" has been added, "that" has

been replaced with "which", and "or a vehicle" has been deleted. Note 1 to entry has been
modified.]

3.1.5

oxidant management system

OMS

system including filtering and pressurizing equipment (and optionally humidifying equipment),
sensors and valves, able to manage the incoming oxidant to supply the fuel cell power
module (3.1.4) or fuel cell stack

Note 1 to entry: The oxidant management system is a part of the fuel cell power system.

Note 2 to entry: Air from the environment is one example of incoming oxidant.

3.1.6

fuel management system

FMS

system including filtering and de-pressurizing equipment, sensor and valve able to manage the
incoming fuel from the hydrogen fuel system to supply the fuel cell power module or fuel cell
stack

Note 1 to entry: The fuel management system is a part of the fuel cell power system.

3.1.7

thermal management system

TMS

thermal loop including pump, heat exchanger, fan, heater, sensors and valves, and optionally
ion removal device, able to manage the temperature of the fuel cell power system and coolant
for cooling purpose and heating purpose

Note 1 to entry: The thermal management system is a part of the fuel cell power system.

3.1.8

exhaust management system

ExMS

fluidic circuit able to manage the gas exhaust from the fuel cell power system to the environment

Note 1 to entry: The exhaust management system is a part of the fuel cell power system.

3.1.9

electrical and power management system

EPMS

electrical distribution able to supply power for the auxiliary equipment within the fuel cell power
system and to deliver the power to the power converter

Note 1 to entry: The electrical and power management system is a part of the fuel cell power system

Documents

Document Sharing Hub

12

Full document details: BS EN IEC 63341-1:2025


http://www.avadocuments.com/doc/bs-en-iec-63341-1-2025
http://www.avadocuments.com/doc/bs-en-iec-63341-1-2025

IEC 63341-1:2025 © IEC 2025

3.1.10

monitoring and control system

MCS

system including the monitoring device, the control and communication units to manage the
different subsystems of the fuel cell power system (3.1.1) and to communicate with the external
systems and vehicle control

Note 1 to entry: The different subsystems of the fuel cell power system are fuel management system, oxidant
management system, fuel cell power module, thermal management system, electrical and power management
system, exhaust management system.

Note 2 to entry: The monitoring and control system is a part of the fuel cell power system.

3.1.11

hydrogen fuel system

HFS

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

Note 1 to entry: Itincludes compressed hydrogen storage system (3.1.68), on-board fuelling devices, fuel and purge
and discharge lines, pressure regulator, monitoring and control and safety devices.

3.1.12

energy storage unit

ESU

physical equipment which is comprised of energy storage technologies such as batteries,
capacitors, flywheel, etc.

[SOURCE: IEC 62864-1:2016, 3.1.20, modified — In the definition, "EDLC" has been replaced
with "capacitors".]

3.1.13

energy storage system

ESS

physical equipment which consists of one or more energy storage units (3.1.12) and the other
equipment required to connect to the DC link such as converters, control and monitoring
systems, inductors, protection devices, cooling systems

[SOURCE: IEC 62864-1:2016, 3.1.22, modified — In the definition, “physical system” has been
replaced with “physical equipment”.]

3.1.14

power converter

electronic power converter

operative unit for electronic power conversion, comprising one or more electronic valve devices,
transformers and filters if necessary and auxiliaries if any

Note 1 to entry: A power converter can be a DC/DC converter (insulated type) or a chopper (non-insulated type).

[SOURCE: |EC 60050-551:199§, 551-12-01, modified — “power converter’ has been added as
first preferred term and “electronic power converter” as second preferred term. Note 1 to entry
has been modified.]

3.1.15

hybrid vehicle

vehicle that can store energy in an onboard energy storage system (3.1.13) and is driven by
using the stored energy as well as electric power from a generator, overhead lines or third rail

[SOURCE: IEC 62864-1:2016, 3.1.4, modified — In the definition, "or third rail" has been added.]
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3.1.16

purge

gas purge

<in fuel cells> protective operation to remove gases or liquids, such as hydrogen, air or water,
from a fuel cell power system

[SOURCE: IEC 60050-485:2020, 485-09-10, modified — In the definition, "fuel," has been
deleted and "or liquids, or both" has been replaced with "or liquids".

3.1.17
continuous grade of release
release which is continuous or is expected to occur frequently or for long periods

Note 1 to entry: Both "frequently" and "long" are the terms which are intended to describe a very high likelihood of
a potential release. In that respect, these terms are not necessarily quantified.

[SOURCE: IEC 60050-426:2020, 426-03-10, modified — Note 1 to entry has been added.]

3.1.18

secondary grade of release

release which is not expected to occur in normal operation and, if it does occur, is likely to do
so only infrequently and for short periods

[SOURCE: IEC 60050-426:2020, 426-03-12]

3.1.19

explosive atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of gas or
vapour, which, after ignition, permits self-sustaining flame propagation

[SOURCE: IEC 60050-426:2020, 426-01-06, modified — In the definition, “gas, vapour, or dust”
has been replaced with “gas or vapour” and “flame” has been deleted.]

3.1.20

pressure relief device

PRD

pressure activated device used to prevent the pressure from rising above a predetermined
maximum and thereby prevent failure of a pressurized part or system

[SOURCE: IEC 62282-4-101:2022, 3.18, modified — In the definition, "and/or temperature" has
been deleted.]

3.1.21

end of life

EOL

<for fuel cell power systems> point at which the fuel cell power system cannot fulfil the required
functionality or operational pattern as initially agreed among the user and the manufacturers

EXAMPLE Point at which the fuel cell stack voltage drops below the specified minimum value, or at which the H,
consumption increases above the specified maximum value.

[SOURCE: IEC 62864-1:2016, 3.1.15, modified — In the definition, "ESU" has been replaced
with "fuel cell power system". The example has been added.]
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3.1.22

beginning of life

BOL

point at which the fuel cell power system has the rated performances fully available required by
the user at manufacturer's delivery

[SOURCE: IEC 62864-1:2016, 3.1.16, modified — In the definition, "ESU" has been replaced

with "fuel cell power system", "capacity or energy" has been replaced with "performances”, and
"as minimum performance" has been replaced with "required by the user".]

3.1.23

manufacturer

<of a fuel cell power system or hydrogen fuel system> organization which has the technical and
commercial responsibility for its scope of supply

[SOURCE: IEC 62973-1:2018, 3.1.13, modified — The specific use "<of a fuel cell power system
or hydrogen fuel system>" has been added. In the definition, "and commercial” has been added.
Note 1 to entry has been deleted.]

3.1.24

user

<of a fuel cell power system or hydrogen fuel system> organization which will integrate or use
the system

Note 1 to entry: The user can be the train integrator, or manufacturer, or also the train operator or railway
undertaking.

3.1.25

ultimate strength pressure

maximum pressure specified by the manufacturer which the fuel cell power system (3.1.1) can
withstand without any damage or permanent loss of functional properties

Note 1 to entry: The ultimate strength pressure is expressed in pascals (Pa).

Note 2 to entry: This definition is based on IEC 62282-3-100:2019, Table 3.

3.1.26

maximum operating pressure

MOP

highest pressure that is expected for a component or system during normal operation

[SOURCE: IEC 62282-4-101:2022, 3.15, modified — In the definition, "gauge" has been deleted
and the word order has been changed. Note 1 to entry has been deleted.]

3.1.27

minimum operating pressure

MnOP

lowest gauge pressure of a component or system that is expected during normal operation

3.1.28

medium pressure

pressure at which the hydrogen is distributed on the vehicle between the hydrogen fuel system
and the fuel cell power system

3.1.29
low pressure
pressure at which the fuel cell stack operates
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