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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. T> ti.’s exd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.hical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatioi.’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-governmentea: nr¢ 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 . <@.rly 2s 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. anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg onal 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 hol'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 National Committees for any personal injury, property damage or
other damage of any nature whatsh»ev.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.

IEC draws attention ‘v ‘he possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ‘0 pcsition concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of .. 2"Jdate of publication of this document, IEC had not received notice of (a) patent(s), which
may be requirc ' to imple.nent this document. However, implementers are cautioned that this may not represent
the latest inf-rma.on, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not k= he'd responsible for identifying any or all such patent rights.

IEC 62282-8-201 has been prepared by IEC technical committee 105: Fuel cell technologies.
[t<s «n.li ternational Standard.

Thiz second edition cancels and replaces the first edition published in 2020. This edition
cnstitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) consideration of systems connected to hydrogen supply infrastructure (hydrogen grids,

vessels, caverns or pipelines);

b) hydrogen input and output rate is added in the system parameters (5.10);

c) electric energy storage capacity test is revised (6.2);
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d) roundtrip electrical efficiency test is revised (6.5);
e) hydrogen input and output rate test is added (6.6.6).

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

Draft Report on voting

105/1034/FDIS 105/1050/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.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and ‘eve'ared in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplemen. 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 62282 series, published under the general ti*le 71~/ cell technologies,
can be found on the IEC website.

The committee has decided that the contents of this docume. t 'vill remain unchanged until the
stability date indicated on the IEC website under webstora.iec ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside ' lo/jo on the cover page of this document indicates
that it contains colours which'are considered to be useful for the correct understanding
of its contents. Users shou'd terefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 62282 specifies performance evaluation methods for electric energy storage
systems using hydrogen that employ electrochemical reactions both for water and steam
electrolysis and electric power generation.

NOTE Heat generation can be a secondary purpose.

This document is intended for power-to-power systems which typically employ a set of
electrolyser and fuel cell, or a reversible cell for devices of electric charge and discharge.

A typical target application of the electric energy storage systems using hydrogen is in the 'ass
of energy intensive electric energy storage. The systems are recognized as critically useful [ar
the relatively long-term power storage operation, such as efficient storage and suppi o1 the
renewable power derived electric energy and grid stabilization.

The IEC 62282-8 series aims to develop performance test methods for povrer storage and
buffering systems based on electrochemical modules (combining electrolysis aad fuel cells, in
particular reversible cells), taking into consideration both options of ro-elec rification and
substance (and heat) production for sustainable integration of renewabi. env.rgy sources.

Under the general title Energy storage systems using fuel cell moaucles in reverse mode, the
IEC 62282-8 series consists of the following parts:

e |EC 62282-8-101: Test procedures for the performarce o. solid oxide single cells and
stacks, including reversible operation

e |EC 62282-8-102: Test procedures for the performa~ce »f single cells and stacks with proton
exchange membrane, including reversible operation

e |EC 62282-8-1031: Alkaline single cell and stack performance including reversible operation

o |EC 62282-8-201: Test procedures for the pesformance of power-to-power systems

e |EC 62282-8-2022; Power-to-power sy's.ens — Safety

o |EC 62282-8-301: Power to methar.e 2nergy systems based on solid oxide cells including
reversible operation — Performance iest methods

As a priority dictated by the en.~i3ing needs for industry and opportunities for technological
development, IEC 62282-8-1%1. IEC 62282-8-102 and IEC 62282-8-201 were initiated jointly
and firstly. These parts ‘are nresented as a package to highlight the need for an integrated
approach as regards . the system's application (i.e. a solution for energy storage) and its
fundamental constit:'ent components (i.e. fuel cells operated in reverse or reversing mode).

T Future project.

2 Future project.


https://www.stdhive.com/standards/iec-62282-8-201-ed-20-b2024-pdf/

IEC 62282-8-201:2024 © |EC 2024 -7 -

FUEL CELL TECHNOLOGIES -

Part 8-201: Energy storage systems using fuel cell modules in reverse
mode — Test procedures for the performance of power-to-power systems

1 Scope

This part of IEC 62282 defines the evaluation methods of typical performances for elestric
energy storage systems using hydrogen. It is applicable to the systems that use electrochomical
reaction devices for both power charge and discharge. This document applies to systems *hat
are designed and used for service and operation in stationary locations (indoor a‘id cutduor).

The conceptual configurations of the electric energy storage systems using hyd:ogen are shown
in Figure 1 and Figure 2.

Figure 1 shows the system independently equipped with an electrolyser .nocule and a fuel cell
module. Figure 2 shows the system equipped with a reversible cel. riou te.

Indispensable components are an electrolyser module and > fu el cell module, or a reversible
cell module, an overall management system (which includes a ‘awa'interface and can include a
pressure management), a thermal management system (wnich can include a thermal storage),
a water management system (which can include a watei stc24e) and a purge gas supply (inert
gas, practically neither oxidizing nor reducing).

NOTE 1 Indispensable components are indicated by bold line ».ir rFigure 1 and Figure 2.

The system can be equipped with either a hydrogen storage or a connection to an external
hydrogen supply infrastructure or a combii «ticn ot both. There can be a battery and an oxygen
storage, as optional components.

The electrolyser module can comp.ise one or more electrolysers whether or not of the same
type. Depending on the operating cornditions and considering the operation history, the overall
management system can ceoimman ) the concurrent operation of the electrolysers. The fuel cell
module can comprise one cr.ncre fuel cells whether or not of the same type. Depending on the
operating conditions and cons:dering the operation history, the overall management system can
command concurrent cneiation of the fuel cells. The reversible cell module can comprise one
or more reversible «2lls whether or not of the same type. The fuel cell module can comprise
one or more fuel cells vhether or not of the same type. Depending on the operating conditions
and considering the operation history, the overall management system can command
concurrent.opcration of the reversible cells.

The periormance measurement is executed in the defined area surrounded by the bold outside
s0.'d In.> {system boundary).

NO . =2 In the context of this document, the term "reversible" does not refer to the thermodynamic meaning of an
iuhal process. It is common practice in the fuel cell community to call the operation mode of a cell that alternates
between fuel cell mode and electrolysis mode "reversible".

This document is intended to be used for data exchanges in commercial transactions between
the system manufacturer and customer. Users of this document can selectively execute test
items suitable for their purposes from those specified in this document.
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