
Responsible Committee Secretary: Ms Bash Berry (BSI)
Direct tel: 0203 142 5620
E-mail: bash.berry@rssb.co.uk

WARNING: THIS IS A DRAFT AND MUST NOT BE REGARDED OR USED AS A BRITISH STANDARD.
THIS DRAFT IS NOT CURRENT BEYOND 1 May 2024

This draft is issued to allow comments from interested parties; all comments will be given consideration prior to publication.  No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BSI except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes.  Electronic circulation is limited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com
or from BSI Customer Services, Tel: +44(0) 20 8996 9001 or email cservices@bsigroup.com.
British, International and foreign standards are also available from BSI Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from
http://standardsdevelopment.bsigroup.com

Latest date for receipt of comments: 1 May 2024 Project No. 2020/02701

Responsible committee: GEL/9 Railway Electrotechnical Applications

Interested committees: 

Date: 08 March 2024
Origin: International

DPC: 24 / 30427715 DC

Form 36
Draft for Public Comment

BSI Group Headquarters

389 Chiswick High Road London W4 4AL

Tel: +44 (0)20 8996 9000
Fax: +44 (0)20 8996 7400
www.bsigroup.com

 Title: BS EN IEC 63341-1 Railway applications- Rolling stock - Fuel cell systems for propulsion 

Part 1: Fuel Cell System

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard
i) has any issues related to 3rd party IPR, patent or copyright
ii) affects other national standard(s)
iii) requires additional national guidance or information

Full document details: 24/30427715 DC

http://www.avadocuments.com/doc/24-30427715-dc
http://www.avadocuments.com/doc/24-30427715-dc


Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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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) 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 62XXX 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. 

 

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 standard considers general requirements for all fuel cell power systems installed onboard 2 
rolling stock for railway applications.  3 

TC105 decided to start work on generic fuel cell technologies covering different industrial 4 
sectors:  5 

• IEC 62282 series: Fuel Cell Technologies:  6 

o IEC 62282-2-series: Fuel Cell Modules 7 

o IEC 62282-3-series: Stationary fuel cell power systems 8 

o IEC 62282-4-series: fuel cell power systems for electrically powered industrial 9 
trucks 10 

These standards are often generic and do not cover the specific requirements for railway 11 
applications. 12 

Therefore, this standard is developed for specifying the requirements for railway applications. 13 

In addition, TC 9 has developed the following standards for the subsystems, which are related 14 
or have interfaces to the fuel cell power system.: 15 

• IEC 62864-1:2016, Railway applications – Rolling Stock – Power Supply with onboard 16 
energy storage system – Part: 1 Series hybrid system 17 

• IEC 61287-1, Railway applications – Power converters installed onboard rolling stock- 18 
Part 1: Characteristics and test methods 19 

• IEC 60349 series, Electrical traction – rotating electrical machines for rail and road 20 
vehicles 21 

• IEC 62928, Railway applications – rolling stock equipment – onboard lithium-ion traction 22 
batteries 23 

IEC 62864-1:2016 specifies the general requirements for the onboard energy storage system 24 
as a system level. The hierarchy of standards is shown in Figure 1. 25 
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 26 
 27 

Figure 1: Hierarchy of standards related to IEC 63341 28 
 29 
The standards listed in Figure 1 are not exhaustive. 30 
 31 

IEC 63341 series consists of the following parts: 32 

Part 1: Fuel Cell Power System (FCPS) 33 

Part 2: Hydrogen Fuel System (HFS) 34 

Part 3: Performance requirements and test methods for fuel cell power system 35 

  36 
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 37 
 38 

RAILWAY APPLICATIONS – HYDROGEN AND FUEL CELL SYSTEMS FOR 39 

ROLLING STOCK 40 

 41 

Part 1: Fuel Cell Power System 42 

 43 

 44 

 45 

1 Scope 46 

This standard applies to fuel cell power system installed onboard rolling stock for railway 47 
applications (e.g. light rail vehicles, tramways, streetcars, metros, commuter trains, regional 48 
trains, high speed trains, locomotives). Fuel cell power systems specified in this standard are 49 
used for the traction power and the auxiliary supply of railway vehicles such as hybrid vehicles 50 
as defined in IEC 62864-1:2016, and in case of use as an auxiliary onboard power source. 51 

This standard applies to the fuel cell technology called PEMFC: Proton Exchange Membrane 52 
Fuel Cell, with the use of hydrogen as fuel source and the use of air as oxidant source. 53 

This standard is linked to IEC 63341-3 part defined as “Railway applications - Hydrogen and 54 
Fuel cell systems for rolling stock - Part 3: Performance requirements and tests methods for 55 
fuel cell power system”. IEC 63341-3  describes the performance test method to validate the 56 
FCPS performance. 57 

Hydrogen fuel system described in IEC 63341-2 is not considered as a part of the fuel cell 58 
power system. 59 

Power conversion equipment is described in IEC 61287-1 and will be not considered in this 60 
document.  61 

This standard focuses on: 62 

– the scope of supply and the description of the interfaces (fluidic, electrical, thermal and 63 
mechanical) of the fuel cell power system, 64 

– the description of the environmental conditions, 65 

– the specification and description of all the requirements to ensure the fuel cell power system 66 
compliancy with a railway application, 67 

– the process to validate the fuel cell power system sizing required for a specific load profile, 68 

– the safety, reliability and protection requirements to design the fuel cell power system for 69 
railway application, 70 

– the marking and labelling requirements, 71 

– the requirements related to storage, transportation, installation and maintenance, 72 

– the tests (type, routine and investigation) required to validate the fuel cell power system 73 

This standard with the other parts is used in conjunction with other related IEC standards for 74 
auxiliary equipment used for railway rolling stock applications. 75 

  76 
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2 Normative references 77 

The following  documents are referred to in the text in such a way that some or all of their 78 
content constitutes requirements of this document. For dated references, only the edition cited 79 
applies. For undated references, the latest edition of the referenced  document (including any 80 
amendments) applies. 81 

 82 
IEC 62498-1:2010, Railway applications – Environmental conditions for equipment – Part 1: 83 
Equipment on board rolling stock - Edition 1.0 84 
 85 
IEC 61373: Railway applications – Rolling stock equipment – Shock and vibration tests - Edition 2.0; 86 
Incorporates Corrigendum 10/2011 87 
 88 
IEC 60077-1:  Railway applications - Electric equipment for rolling stock - Part 1: General service 89 
conditions and general rules - Edition 2.0 90 
 91 
IEC 60529: Degrees of Protection Provided by Enclosures (IP Code) - Edition 2.0 92 
 93 
IEC 62236-3-2: Railway applications – Electromagnetic compatibility – Part 3-2: Rolling stock – 94 
Apparatus 95 
 96 
IEC 60617, Database : Graphical symbols for diagrams 97 
 98 
IEC 61991: Railway applications – Rolling stock – Protective provisions against electrical hazards - 99 
Edition 2.0 100 
 101 
IEC 60571: Railway applications – Electronic equipment used on Rolling stock Rolling stock – 102 
Electronic equipment 103 
 104 
IEC 60349-2: 2010, Electric traction – Rotating electrical machines for rail and road vehicles – Part 2: 105 
Electronic converter-fed alternating current motors - Edition 3.0 106 
 107 
IEC 60349-4:  108 
IEC 60751: Industrial platinum resistance thermometers and platinum temperature sensors - Edition 109 
2.0 110 
 111 
IEC 62497-1: Railway applications – Insulation coordination – Part 1: Basic requirements – 112 
Clearances and creepage distances for all electrical and electronic equipment - Edition 1.1; 113 
 114 
IEC 62635 - Guidelines for end-of-life information provided by manufacturers and recyclers and for 115 
recyclability rate calculation of electrical and electronic equipment 116 
 117 
ISO 21106 - Railway applications — Recyclability and recoverability calculation method for rolling 118 
stock 119 
 120 
ISO 14687: 2019, Hydrogen fuel quality – Product specification 121 
 122 
ISO 9227: Corrosion tests in artificial atmospheres — Salt spray tests 123 
IEC 60034-14: Rotating electrical machines - Part 14: Mechanical vibration of certain machines with 124 
shaft heights 56 mm and higher - Measurement, evaluation and limits of vibration severity - Edition 4.0 125 
 126 
IEC 62282-2-100: 2020, Fuel cell technologies - Part 2-100: Fuel cell modules – Safety  127 
 128 
IEC 62282-3-100: 2019, Fuel cell technologies – Part 3-100: Stationary fuel cell power systems – 129 
Safety - Edition 2.0 130 
 131 
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IEC 62282-4-101:2022, Fuel cell technologies – Part 4-101: Fuel cell power systems for propulsion 132 
other than road vehicles and auxiliary power units (APU) – Safety of electrically powered industrial 133 
trucks - Edition 1.0 134 
 135 
ISO 7010: 2019 Graphical symbols – Safety colours and safety signs – Registered safety signs (ISO 136 
7010:2019) 137 
 138 
ISO 3744: 2010, Acoustics — Determination of sound power levels and sound energy levels of noise 139 
sources using sound pressure — Engineering methods for an essentially free field over a reflecting 140 
plane 141 
 142 
ISO 3746: 2011, Acoustics - Determination of sound power levels and sound energy levels of noise 143 
sources using sound pressure - Survey method using an enveloping measurement surface over a 144 
reflecting plane 145 
 146 
IEC 61709: 2019, Electric components – Reliability – Reference conditions fo failure rates and stress 147 
models for conversion - Edition 3.0 148 
 149 
ISO 9223: 2012, Corrosion of metals and alloys - Corrosivity of atmospheres - Classification, 150 
determination and estimation 151 
 152 
Railway applications – Electromagnetic compatibility – Part 3-2: Rolling stock – Apparatus   153 
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3 Terms, definitions and abbreviated terms  154 

For the purpose of this standard IEC 63341-1, the following terms and definitions apply. 155 

ISO and IEC maintain terminology databases for use in standardization at the following 156 
addresses: 157 
  • IEC Electropedia: available at http://www.electropedia.org/ 158 
  • ISO Online browsing platform: available at http://www.iso.org/obp 159 

3.1 Defintions 160 

 161 
3.1.1  162 
fuel cell power system 163 
FCPS 164 
generator system that uses one or more fuel cell power modules to generate electric power and heat 165 
 166 
Note 1 to entry: This system typically contains the following subsystems: fuel cell power module, oxidant 167 
management system, fuel management system, thermal management system, exhaust management 168 
system, electrical and power management system, and their monitoring & control system. 169 
 170 
[SOURCE: IEC 60050-485:2020, 485-09-01 modified – “fuel cell modules” has been replaced with “fuel 171 
cell power modules”. The note 1 to entry has been added.] 172 
 173 
3.1.2  174 
fuel cell stack 175 
FCS 176 
equipment assembly of two or more cells, separators, cooling plates, manifolds and a support structure 177 
that electrochemically converts, typically, hydrogen rich gas and air reactants to electric power, heat and 178 
other reactant bi-products 179 
 180 
[SOURCE: IEC 60050-485:2020 485-06-01, modified – “equipment”,“two or more”, “bi” have been 181 
added. “supporting” has been replaced with “support”. “hydrogen-rich” has been replaced with 182 
“hydrogen rich”. “DC”has been replaced with “electric”.“reaction” has been replaced with 183 
“reactant”.]”] 184 
 185 
3.1.3  186 
fuel cell <fuel cell technologies> 187 
FC 188 
electrochemical device that converts the chemical energy of a fuel and an oxidant to electrical energy 189 
(DC power), heat and reaction products 190 
 191 
Note 1 to entry: The fuel and oxidant are typically stored outside of the fuel cell and transferred into the 192 
fuel cell as they are consumed. 193 
 194 
[SOURCE: IEC 60050-485:2020, 485-08-01, modified – “electric” has been replaced with “electrical”. 195 
Definition adapted for the context of fuel cell technologies and note to entry added] 196 
 197 
3.1.4  198 
fuel cell power module 199 
fuel cell module 200 
FCPM 201 
assembly incorporating one or more fuel cell stacks and other main and, if applicable, additional 202 
components, which is intended to be integrated into a power system 203 
 204 
Note 1 to entry: A fuel cell module can contain the following equipment: its control system and 205 
in option, the cell voltage monitoring device, the fuel recirculation device, the humidification 206 
device for reactants, sensors, valves and actuators. This subsystem is a part of the fuel cell 207 
power system. 208 
 209 
[SOURCE: IEC 60050-485:2020, 485-09-03, modified : “fuel cell power module” has been added as the 210 
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preferred term and the term “fuel cell module” has become synonymous. “other main and” has been 211 
added. “that” has been replaced with “which”. ”or a vehicle” has been removed. The note 1 to entry has 212 
been modified] 213 
 214 
3.1.5  215 
oxidant management system 216 
OMS 217 
system including filtering and pressuring equipment (and in option humidifying equipment), sensor and 218 
valve, able to manage the incoming oxidant such as air from the environment (as an example) to supply 219 
the FCPM (or fuel cell stack).  220 
 221 
Note 1 to entry : This subsystem is a part of the fuel cell power system 222 
 223 
3.1.6  224 
fuel management system 225 
FMS 226 
system including filtering and depressuring equipment, sensor and valve able to manage the incoming 227 
fuel from the hydrogen fuel system to supply the FCPM (or fuel cell stack).  228 
 229 
Note 1 to entry : This subsystem is a part of the fuel cell power system. 230 
 231 
3.1.7  232 
thermal management system 233 
TMS 234 
thermal loop including pump, heat exchanger, fan, heater, sensors and valves, (and in option ion 235 
removal device) able to manage the  temperature of the fuel cell power system and coolant for cooling 236 
purpose and heating purpose.  237 
 238 
Note 1 to entry : This subsystem is a part of the fuel cell power system 239 
 240 
3.1.8  241 
exhaust management system 242 
ExMS 243 
fluidic circuit able to manage the gas exhaust from the fuel cell power system to the environment.  244 
 245 
Note 1 to entry : This subsystem is a part of the fuel cell power system 246 
 247 
3.1.9  248 
electrical and power management system 249 
EPMS 250 
electrical distribution able to supply power for the auxiliary equipment within the fuel cell power system 251 
and to deliver the power to the power converter.  252 
 253 
Note 1 to entry : This subsystem is a part of the fuel cell power system 254 
 255 
3.1.10  256 
monitoring and control system 257 
MCS 258 
system including the monitoring device, the control and communication units to manage the different 259 
subsystems of the FCPS (FMS, OMS, FCPM, TMS, EPMS, ExMS) and to communicate with the 260 
external systems and vehicle control.  261 
 262 
Note 1 to entry : This subsystem is a part of the fuel cell power system 263 
 264 
3.1.11  265 
hydrogen fuel system 266 
HFS 267 
system designed to store Hydrogen and to process it to supply the fuel cell power system.  268 
 269 
Note 1 to entry : It includes the refuelling on-board devices, fuel lines and the associated monitoring & 270 
control & safety devices 271 
3.1.12  272 
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energy storage unit 273 
ESU 274 
physical equipment which is comprised of energy storage technologies such as batteries, EDLC, 275 
Flywheel,  276 
 277 
[SOURCE: IEC 62864-1:2016, 3.1.20] 278 
 279 
3.1.13  280 
energy storage system 281 
ESS 282 
physical equipment which consists of one or more ESUs and the other equipment required to connect 283 
to the DC link such as converters, control and monitoring systems, inductors, protection devices, cooling 284 
systems. 285 
 286 
[SOURCE: IEC 62864-1:2016, 3.1.22] 287 
 288 
3.1.14  289 
power converter 290 
operative unit for electronic power conversion, comprising one or more electronic valve devices, 291 
transformers and filters if necessary and auxiliaries if any 292 
 293 
Note 1 to entry:  It can be DC/DC converter (insulated type) or chopper (non insulated type). 294 
 295 
[SOURCE: IEC 60050-551:1998, 551-12-01 modified – The note 1 to entry has been modified] 296 
 297 
3.1.15  298 
hybrid vehicles 299 
vehicle that can store energy in an onboard ESS and is driven by using the stored energy as well as 300 
electric power from a generator or overhead lines / third rail 301 
 302 
[SOURCE: IEC 62864-1:2016, 3.1.14 modified] 303 
 304 
3.1.16  305 
purge - gas purge <*in fuel cells> 306 
protective operation to remove gases and/or liquids, such as hydrogen, air or water, from 307 
a fuel cell power system 308 
 309 
[SOURCE: IEC 60050-485:2020, 485-09-10, modified – “or liquids, or both” has been replaced with 310 
“and/or liquids”. 311 
 312 
3.1.17  313 
continuous grade of release 314 
release which is continuous or is expected to occur frequently or for long periods 315 
 316 
Note 1 to entry: Both “frequently” and “long” are the terms which are intended to describe a 317 
very high likelihood of a potential release. In that respect, those terms do not necessarily need 318 
to be quantified. 319 
 320 
[SOURCE: IEC 60050-426:2020, 426-03-10, modified – The note 1 to entry has been added.] 321 
 322 
3.1.18  323 
secondary grade of release 324 
release which is not expected to occur in normal operation and, if it does occur, is likely to do 325 
so only infrequently and for short periods 326 
 327 
[SOURCE: IEC 60079-10-1:2015, 3.4.4] 328 
 329 
3.1.19  330 
explosive atmosphere 331 
mixture with air, under atmospheric conditions, of flammable substances in the form of gas or 332 
vapour, which, after ignition, permits self-sustaining flame propagation 333 
 334 
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[SOURCE: IEC 60079-10-1:2015, 3.2] 335 
 336 
 337 
3.1.20  338 
pressure relief device 339 
PRD 340 
pressure activated device used to prevent the pressure from rising above a predetermined maximum 341 
and thereby prevent failure of a pressurized part or system 342 
 343 
[SOURCE: 62282-4-101:2014, 3.19] 344 
 345 
3.1.21  346 
safety critical component 347 
component, device, circuit, software or similar part whose failure would affect the safety of the 348 
fuel cell power system as determined in 9.2 349 
 350 
[SOURCE: 62282-4-101:2014, 3.22] 351 
 352 
3.1.22  353 
end of life <for fuel cell power systems> 354 
EOL 355 
point at which the fuel cell power system cannot fulfil the required functionality or operational pattern as 356 
initially agreed among the user and the manufacturers.  357 
 358 
Note 1 to entry : As an example, point at which the fuel cell stack voltage drops below the specified 359 
minimum value, or at which the H2 consumption increases above the specified maximum value. 360 
 361 
[SOURCE: IEC 62864-1:2016, 3.1.15, modified: “ESU” has been replaced with “fuel cell power system”. 362 
The note 1 to entry has been added] 363 
 364 
3.1.23  365 
beginning of life 366 
BOL 367 
point at which the fuel cell power system has the rated performances fully available required by the user 368 
at manufacturer’s delivery 369 
 370 
[SOURCE: IEC 62864-1:2016, 3.1.16, modified: “ESU has been replaced with “fuel cell power system”. 371 
“capacity or energy” has been replaced with “performances”. “as minimum performance” has been 372 
replaced with “required by the user”] 373 
 374 
3.1.24  375 
manufacturer <of a fuel cell system> 376 
organization which has the technical and commercial responsibility for its scope of supply 377 
 378 
[SOURCE: IEC 62973-1: 2018, 3.1.13 modified – The note 1 to entry has been omitted.] 379 
 380 
3.1.25  381 
user <of a fuel cell system> 382 
organization which will integrate and/or use the fuel cell power system.  383 
 384 
Note 1 to entry : This can be the train integrator / manufacturer or train operator / railway undertaking 385 
 386 
 387 
3.1.26  388 
ultimate strength pressure 389 
maximum pressure specified by the manufacturer which the FCPS can withstand without any damage 390 
or permanent loss of functional properties 391 
 392 
Note 1 to entry : the ultimate strength pressure is expressed in Pa 393 
 394 
[SOURCE: IEC 62282-3-100:2019, Table 3] 395 
 396 
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3.1.27  397 
maximum operating pressure   398 
MOP 399 
highest pressure that is expected for a component or system during normal operation  400 
 401 
[SOURCE: IEC62282-4-101, 3.16 modified: Note 1 to entry has been removed] 402 
 403 
3.1.28  404 
minimum operating pressure 405 
MnOP 406 
lowest gauge pressure of a component or system that is expected during normal operation 407 
 408 
 409 
3.1.29  410 
high pressure 411 
pressure at which the hydrogen fuel system stores the hydrogen 412 
 413 
3.1.30  414 
medium pressure 415 
pressure at which the hydrogen is distributed on the vehicle between the HFS (3.1.11) and the FCPS 416 
 417 
3.1.31  418 
low pressure 419 
pressure at which operates the fuel cell stack 420 
 421 
3.1.32  422 
lower flammable limit 423 
LFL 424 
minimum concentration of fuel in a fuel air mixture where a combustion can be ignited by an ignition 425 
source 426 
 427 
Note 1 to entry: A fuel-air mixture is flammable when combustion can be started by an ignition source. 428 
The main component concerns the proportions or composition of the fuel-air mixture. A mixture that has 429 
less than a critical amount of fuel, known as the lower flammability limit (LFL) or more than a critical 430 
amount of fuel, known as the rich or upper flammability limit (UFL), will not be flammable 431 
 432 
[SOURCE: IEC 62282-2-100: 2020, 3.15] 433 
 434 
3.1.33  435 
gross power <for fuel cell power system> 436 
DC outlet power of operationnal  FCS in a fuel cell power system 437 
 438 
Note 1 to entry : the gross power is expressed in W 439 
 440 
Note 2 to entry: Figure 2shows  typical power distribution of a fuel cell power system. Power indicates 441 
either electric active power or thermal power. This note applies to definition 3.1.32 to 3.1.41.  442 
 443 
 444 
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 445 
Figure 2: FCPS Power distribution  446 

 447 
“[SOURCE: IEC 60050-485:2020, 485-14-01, modified – “of a fuel cell stack” replaced by “FCPS”. The 448 
note 1 to entry has been omitted. A new note 1 to entry has been added related to Figure 2 associated 449 
to the definition of the term.]” 450 
 451 
3.1.34  452 
output power <for fuel cell power system> 453 
power generated by FCPS  and available for external use 454 
 455 
Note 1 to entry: FCPS Output Power =  FCPS Gross Power – Internal Consumed Power  456 
 457 
3.1.35  458 
input power- <for fuel cell power system> 459 
power from outside needed for the operation of the FCPS, consumed by the auxiliaries which are not 460 
internally supplied at FCPS level. 461 
 462 
Note 1 to entry: The consumption of the auxiliaries is part or all provided by the input power. 463 
 464 
3.1.36  465 
net power <for fuel cell power system> 466 
remaining power generated by FCPS useable in totality for external use 467 
 468 
Note 1 to entry: Net power = output power – input power  469 
 470 
3.1.37  471 
auxiliary consumption 472 
power consumed by all the FCPS auxiliaries necessary for the FCPS operation, which is the sum of the 473 
input power and the internally consumed power 474 
 475 
Note 1 to entry:  Auxiliary consumption = gross power - output power + input power 476 
 477 
3.1.38  478 
internally consumed power 479 
power consumed internally by the FCPS auxiliaries 480 
 481 
Note 1 to entry: internally consumed power could be zero 482 
 483 
3.1.39  484 
minimum power 485 
minimum output power at which the FCPS can operate (for transient operation) 486 
 487 
Note 1 to entry: If the operation with minimum power is limited in time, the maximum duration shall be 488 
specified 489 
 490 
3.1.40  491 
idle power 492 
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minimum output power at which the FCPS can operate continuously in a stable manner 493 
 494 
Note 1 to entry: Idle Power can be identical or higher than minimum power. 495 
 496 
3.1.41  497 
maximum power 498 
maximum output power at which the FCPS can operate (for transient operation) 499 
Note 1 to entry: if the operation with maximum power is limited in time, the maximum duration shall be 500 
specified 501 
 502 
3.1.42  503 
rated power 504 
maximum continuous output power that the FCPS is designed to generate, established for a specific set 505 
of operating conditions specified by the manufacturer 506 
 507 
[SOURCE: IEC 60050-485:2020, 485-14-04] 508 
 509 
3.1.43  510 
polarisation curve 511 
plot of the output voltage as a function of the output current  at define reaction conditions for FCS, FCPM 512 
or FCPS 513 
 514 
Note 1 to entry: The polarization curve is expressed in V versus A. 515 
 516 
[SOURCE: IEC 60050-485:2020, 485-15-06] 517 
 518 
3.1.44  519 
piping and instrumentation diagram 520 
P&ID 521 
detailed diagram showing the piping and process together with instrumentation and control devices 522 
 523 
3.1.45  524 
load profile 525 
electric power against time of occurrence to illustrate the variance in a load during a given time interval 526 
 527 
[SOURCE: IEC 60050-617:2009, 617-04-05, modified – “curve representing supplied” has been 528 
removed.]” 529 
 530 
3.1.46  531 
storage state 532 
state of a FCPS being non-operational and possibly requiring, under conditions specified by the 533 
manufacturer, the input of thermal and/or electric energy and/or an inert atmosphere in order to prevent 534 
deterioration of the components 535 
 536 
Note 1 to entry : : this is a Sub-state of the OFF state 537 
 538 
“[SOURCE: IEC 60050-485:2020, 485-21-06, modified – “energy, electric energy or” has been replaced 539 
with “and/or electric energy and/or”. “or any combination thereof” has been removed.] 540 
 541 
3.1.47  542 
OFF state 543 
state of FCPS with no input power and no output power. 544 
Note 1 to entry: The presence or not of hydrogen in FMS and air in OMS should be agreed between the 545 
user and the manufacturer. 546 
 547 
Note 2 to entry: Figure 3 show typical state diagram for the FCPS. This figure provides definitions for 548 
the different states and phases. This note applies to definition from 3.1.46 to 3.1.60. 549 
 550 
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 551 
Figure 3: Typical state diagram for the FCPS  552 

 553 
 554 
3.1.48  555 
cold state 556 
state of a fuel cell power system at ambient temperature with no power input or output 557 
 558 
Note 1 to entry : this is a Sub-state of the OFF state 559 
  560 
[SOURCE: IEC 60050-485:2020, 485-21-01] 561 
3.1.49  562 
hot state 563 
state of a fuel cell power system with no input power or output power at the targeted temperature to start 564 
the FCS 565 
 566 
Note 1 to entry : this is a Sub-state of the OFF state 567 
 568 
3.1.50  569 
first start 570 
transient phase (if required) to start the FCPS after storage state 571 
 572 
Note 1 to entry : Possible actions: 573 
- Heat-up the cooling circuit up to the minimum temperature  574 
-  Replace inert gas at anode side by hydrogen with a sufficient quantity 575 
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