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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUEL CELL TECHNOLOGIES -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatiol.’s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rg anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc 2n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as i 27.rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anu regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal sublication shall be clearly indicated in the latter.

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 certificatior hodl'ies.

All users should ensure that they have the laic=t ~dition of this publication.

No liability shall attach to IEC or its dire :itc's, .employees, servants or agents including individual experts and
members of its technical committees end . -C ational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap!ication of this publication.

Attention is drawn to t"ic ~hos._ibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not" e he 4 responsible for identifying any or all such patent rights.

International Swndard 1=C 62282-4-101 has been prepared by IEC technical committee 105:
Fuel cell tech. ologies.

This se~ond edition cancels and replaces the first edition published in 2014. This edition
ccasuites a technical revision.

Th.> <edition includes the following significant technical changes with respect to the previous

elition:

a) revision of the title of this document;

b) revision of reference standards;

c) addition of new subclauses (4.3, 4.14.5, 4.15.3, 4.15.4, 4.16, 5.6, and 5.23);
d) previous 4.15 was revised as “4.16 Risk assessment and risk reduction”;

e) revision of 4.6 3), access to the manual shutoff valve;

f) revision of requirements for battery terminals that are threaded (4.14.10.1);
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g) revision of requirements for double layer capacitors (4.14.10.2);
h) revision of external leakage test (5.5) and ultimate strength test (5.7);

i) revision of temperature limits on capacitors depending on the temperature rating of the
material (Table 3);

j) revision of markings that are not relevant (Clause 7);
k) added “Significant hazards, hazardous situations and events dealt with in this document” as
a new informative annex (Annex B).

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

Draft Report on voting

105/912/FDIS 105/922/RVD

Full information on the voting for its approval can be found in the report on voting \2dicated in
the above table.

The language used for the development of this International Standard is Er.alish.

This document was drafted in accordance with ISO/IEC Directives. Pa.t 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IL " Supplement, available
at www.iec.ch/members_experts/refdocs. The main docuniani types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publica’ ons.

A list of all parts of IEC 62282 series, published unaar i e yeneral title Fuel cell technologies,
can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised editicn, or

e amended.
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INTRODUCTION

The |EC 62282-4 series deals with categories such as safety, performance and
interchangeability of fuel cell power systems for propulsion other than road vehicles and
auxiliary power units (APU). Among the categories mentioned above, this document,
IEC 62282-4-101, focuses on safety of electrically powered industrial trucks with fuel cell power
systems because such applications are urgently demanded in the world. Future documents in
this part of IEC 62282-4 will deal with other applications related to onboard vehicles other than
road vehicles and auxiliary power units (APU).
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FUEL CELL TECHNOLOGIES -

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

1 Scope

This document deals with safety of fuel cell power systems for propulsion other than -oad
vehicles and auxiliary power units (APU).

This part of IEC 62282 covers safety requirements for fuel cell power systems ii teni'ed 0 be
used in electrically powered industrial trucks as defined in ISO 5053-1, except for:

— rough-terrain trucks;

— non-stacking low-lift straddle carriers;

— stacking high-lift straddle carriers;

— rough-terrain variable-reach trucks;

— slewing rough-terrain variable-reach trucks;

— variable-reach container handlers;

— pedestrian propelled trucks.

This document applies to gaseous hydrogen-fuelled-Tuel cell power systems and direct methanol
fuel cell power systems for electrically powered in'ustiial trucks.

The following fuels are considered within the scone of this document:

— gaseous hydrogen;

— methanol.

This document covers the fuel ce.! power system as defined in 3.8 and Figure 1.

This document applies to >C ‘ype fuel cell power systems, with a rated output voltage not
exceeding 150 V DC for ndoor and outdoor use.

This document cove.~_fuel cell power systems whose fuel source container is permanently
attached to eitt.or the irdustrial truck or the fuel cell power system.

In accordanc> with IEC Guide 116, significant hazards, hazardous situations and events dealt
with in {his document are shown in Annex B.

The /allowing are not included in the scope of this document:

- aetachable type fuel source containers;

- hybrid trucks that include an internal combustion engine;

— reformer-equipped fuel cell power systems;

— fuel cell power systems intended for operation in potentially explosive atmospheres;

— fuel storage systems using liquid hydrogen.
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