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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUEL CELL TECHNOLOGIES -

Part 8-301: Energy storage systems using fuel cell modules in reverse
mode — Power-to-methane energy systems based on solid oxide cells
including reversible operation — Performance test methods

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi com . rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom: < in.. r.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his 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 _.Pub ication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee intereste< in u.2 subject dealt with
may participate in this preparatory work. International, governmental and non-governmeni. ! orge rizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inicrna‘ionai Organization for
Standardization (ISO) in accordance with conditions determined by agreemei.* bztw ~en wne two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea.'v 7s possible, an international
consensus of opinion on the relevant subjects since each technical ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internaticiial us.. and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade ‘o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for *the =ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior al Cominittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natioi 2l a id regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of cori’ormi‘v. Independent certification bodies provide conformity
assessment services and, in some areas, accesa 1) IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificaiicn L odies.

All users should ensure that they have th' Iz.est edition of this publication.

No liability shall attach to IEC or its ai. =ctu.s, employees, servants or agents including individual experts and
members of its technical committees ana 'EC National Committees for any personal injury, property damage or
other damage of any nature whc*so. ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu>licauon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the .'ormative references cited in this publication. Use of the referenced publications is
indispensable for the Lc.-ecu application of this publication.

Attention is drawn to v..e p/ ssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be . =Id responsible for identifying any or all such patent rights.

IEC 62282-8-.91 rias been prepared by IEC technical committee 105: Fuel cell technologies.
It is an Interi.ational Standard.

Th ten* 0f this International Standard is based on the following documents:

Draft Report on voting

105/968/FDIS 105/983/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 62282 series, published under the general title Fuel cell technologies,
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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

This part of IEC 62282 describes performance evaluation methods for electric energy
conversion systems based on power-to-methane systems using solid oxide cells (SOCs) and
methanation reactors.

A typical application of the power-to-methane systems is an electrolytic production of methane
as the energy carrier suitable for a large-scale, long-term storage and transportation.

The combustion heat of methane per mol is about three times larger than that of hydrogen.
Methane is easily liquefied, which makes it suitable for storage and transportation via existing
infrastructures for natural gas (tanks, pipelines, tankers, or trucks) as well as for beinc ecsily
utilized by conventional equipment. Also, the use of "green methane" (produced by rene.'ab.»
electricity) or "carbon neutral methane" in place of "fossil methane" is a promising optio. .in the
near future.

The IEC 62282-8 series aims to develop performance test methods for pov.er storage and
buffering systems based on electrochemical modules (combining electrolysic.ai d fuel cells, in
particular reversible cells), taking into consideration both options of re elec rification and
substance (and heat) production for the sustainable integration of renewcble energy sources.

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

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

o |EC 62282-8-102: Test procedures for the performai.~e uf single cells and stacks with proton
exchange membrane, including reversible opeiation

e |EC 62282-8-103": Alkaline single cell and stack performance including reversible operation
e |EC 62282-8-2012: Test procedures forth> performance of power-to-power systems

e |EC 62282-8-2023: Power-to-power syt ams — Safety

o |EC 62282-8-3xy (all parts): Foewe -to substance systems

As a priority dictated by the emer¢ing needs for industry and the opportunities for technological
development, IEC 62282-8-7C1, 12C 62282-8-102 and IEC 62282-8-201 were initiated jointly.

This document is the firs. of the IEC 62282-8-3xy series.

1 Under consideration.

2 second edition under preparation. Stage at the time of publication: IEC CDV 62282-8-201:2023.

3 Under consideration.
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FUEL CELL TECHNOLOGIES -

Part 8-301: Energy storage systems using fuel cell modules in reverse
mode — Power-to-methane energy systems based on solid oxide cells
including reversible operation — Performance test methods

1 Scope

This part of IEC 62282 specifies performance test methods of power-to-methane systems v ascd
on solid oxide cells (SOCs). Water, CO,, and electricity are supplied to the system to proacce

methane and oxygen.

This document is not intended to be applied to solid oxide fuel cell (SOFC) cell.stack assembly
units for power generation purposes only, since these are covered in IEC 622¢2-:-2. In addition,
the test methods for SOC cell/stack assembly units including reversible opcratio (without any
methanation reactor) are already described in IEC 62282-8-101. Use:x can substitute the
selected test methods of this document with the equivaleit’ tect methods given in
IEC 62282-8-101 (solid oxide electrolysis cell (SOEC) to produce t:..only as well as SOFC

operation mode and reversible mode) and in IEC 62282-7-2°SOFC mode only).

This document covers two types of processes as shown ir. Figiire 1:

e Case 1: Steam and CO, are introduced into the JOC (co-electrolysis process), and the
product gas (mainly, H, + CO) is supplied to a'methanation reactor (catalytic reactor);

e Case 2: Steam is introduced into the SOC to generate H,, which is supplied into a
methanation reactor with CO,.

Besides these two cases, the methariai on catalyst can be integrated within the SOC, but this
case is not within the scope of 1this ’oc'.ment. This document provides, for testing systems,
information on instruments and s ecfies measurement methods to test the performance of SOC
cell/stack assembly units and«~f \he methanation reactor for energy conversion purposes. To
produce CH, from water 7znd CC,, the SOC is operated in electrolysis mode (solid oxide

electrolysis cell (SOEC);. 7ae/SOC can be operated either in fuel cell mode (SOFC) or in
reversible operation mocde or both. In this document, the system is considered not to have
components which scorc electricity, fluids, or heat.

This documen” .. intenaed to be used for data exchanges in commercial transactions between
the systern_mcnufacturers and customers. Users of this document can selectively execute test
items suitab.» for their purposes from those described in this document.
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