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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The International Electro technical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electro technical committees (IEC National Committees). The object of IEC is to promote intei ~aticnal
co-operation on all questions concerning standardization in the electrical and electronic fields. T thic end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.nicai .<eports,
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 tt. 2 subject dealt with
may participate in this preparatory work. International, governmental and non-governmentc.' ar¢ 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 betw<<en ti.» twe organizations.

2) The formal decisions or agreements of IEC on technical matters express, as ey 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e his representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Comr ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.’anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg onalaublication 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 bo'ies.

6) All users should ensure that they have the latast 2divon of this publication.

7) No liability shall attach to IEC or its dire:tors, employees, servants or agents including individual experts and
members of its technical committees and  -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatsoe er, hether direct or indirect, or for costs (including legal fees) and expenses
arising out of the publication, use of, »r re.iance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the norria.ve icierences cited in this publication. Use of the referenced publications is
indispensable for the correct pulication of this publication.

9) Attention is drawn to the p. ssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not b. ela :esponsible for identifying any or all such patent rights.

International Standar. 1£C 62282-8-201 has been prepared by IEC technical committee 105:
Fuel cell techru.ngies.

The text of tr’s International Standard is based on the following documents:

FDIS Report on voting
105/764/FDIS 105/777/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.

A list of all parts in the IEC 62282 series, published under the general title Fuel cell technologies,
can be found on the IEC website.
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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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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 understonaing
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

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

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 targeting application of the electric energy storage systems using hydrogen is in the
class of energy intensive electric energy storage. The systems are recognized as critically
useful for the relatively long-term power storage operation, such as efficient storage and su, oly
of the renewable power derived electric energy and grid stabilization.

IEC 62282-8 (all parts) aims to develop performance test methods for power «toi~02 and
buffering systems based on electrochemical modules (combining electrolysis and fu=l cells, in
particular reversible cells), taking into consideration both options of re-elc ctrification and
substance (and heat) production for sustainable integration of renewable ernc-a sources.

Under the general title Energy storage systems using fuel cell modi''as ‘n ‘everse mode, the
IEC 62282-8 series consists of the following parts:

e |EC 62282-8-101: Test procedures for the performance oy soi d oxide single cells and stacks,
including reversible operation

o |EC 62282-8-102: Test procedures for the performance »f single cells and stacks with proton
exchange membranes, including reversible operc‘ion

e |EC 62282-8-1031: Alkaline single cell and stac’. periormance including reversible operation
e |EC 62282-8-201: Test procedures for the perfo,~ance of power-to-power systems

o |EC 62282-8-2022: Power-to-power systems — Safety

e |EC 62282-8-300 (all parts)3: Power-fo-su: stance systems

As a priority dictated by the emcrgii  niteds for industry and opportunities for technological
development, IEC 62282-8-101,.1L7 ©2282-8-102 and IEC 62282-8-201 have been initiated
jointly and firstly. These parts are yresented as a package to highlight the need for an integrated

approach as regards the sj-teins application (i.e. a solution for energy storage) and its
fundamental constituent cc rponents (i.e. fuel cells operated in reverse or reversing mode).

IEC 62282-8-103, IEC (2232-8-202 and IEC 62282-8-300 (all parts) are suggested but are left
for initiation at a late: str.ge.

1 Under consideration.
2 Under consideration.

3 Under consideration.
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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 el ctric
energy storage systems using hydrogen. This is applicable to the systems thct uze
electrochemical reaction devices for both power charge and discharge. This document ap,lies
to systems that are designed and used for service and operation in stationary loc~ticns (1 ~door
and outdoor).

The conceptual configurations of the electric energy storage systems using hvdr.gen are shown
in Figure 1 and Figure 2. Figure 1 shows the system independently equipped witii :n electrolyser
module and a fuel cell module. Figure 2 shows the system equippec witi.a raversible cell
module. There are an electrolyser, a hydrogen storage and a fuel cC!'. 0.4 reversible cell, a
hydrogen storage and an overall management system (which may include a pressure
management) as indispensable components. There may be a baftery, a.x oxygen storage, a heat
management system (which may include a heat storage) «nd a water management system
(which may include a water storage) as optional components. Ti.» performance measurement is
executed in the area surrounded by the outside thick €olid line square (system boundary).

NOTE In the context of this document, the term "reversible" does nc* rerer to the thermodynamic meaning of an ideal
process. It is common practice in the fuel cell community to c¢ Il the operation mode of a cell that alternates between
fuel cell mode and electrolysis mode "reversible".

This document is intended to be used for da‘a exchanges in commercial transactions between

the system manufacturers and customers: s >rs of this document can selectively execute test
items suitable for their purposes from thcze described in this document.

( )
1ir
I G erall -[
rronagement Oxygen
L _Sy stem storage Heat
management I@
system <

System boundary

Battery
/ S N Hydrogen P
Ele tricity ) Electrolyser |—> storage Fuel cell (
Ty
Water
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Figure 1 — System configuration of electric energy storage system using hydrogen
— Type with electrolyser and fuel cell
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