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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS — FIXED INSTALLATIONS — STATIONARY
ENERGY STORAGE SYSTEM FOR DC TRACTION SYSTEMS

FOREWORD

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 piamote
international co-operation on all questions concerning standardization in the electrical and electronic felds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific tiol. .
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as 'EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comriittc 2 int. rested
in the subject dealt with may participate in this preparatory work. International, governm "atai ard non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabcrates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as \ assibic an international
consensus of opinion on the relevant subjects since each technical committee »as r.nres ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use an. are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha. tiie technical content of IEC
Publications is accurate, IEC cannot be held responsible for the «vay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm .ttees u.adertake to apply IEC Publications
transparently to the maximum extent possible in their national = .nd ' egional publications. Any divergence
between any IEC Publication and the corresponding nationai ar revional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity Ind~pendent certification bodies provide conformity
assessment services and, in some areas, access to |[EC .22'«s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest ea tion of this publication.

No liability shall attach to IEC or its directoic. e npiuyees, servants or agents including individual experts and
members of its technical committees and '=C Natl onal Committees for any personal injury, property damage or
other damage of any nature whatsceve _whother direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicai.on, = of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative.rc ferences cited in this publication. Use of the referenced publications is
indispensable for the correct /(pp'.cation of this publication.

Attention is drawn to the Jossni'ity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not ~e held responsible for identifying any or all such patent rights.

International Standa.d I'_.C 62924 has been prepared by IEC technical committee 9: Electrical
equipment and.systemc. for railways.

The text of \»is standard is based on the following documents:

FDIS Report on voting

9/2221/FDIS 9/2244/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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

To save natural resources and counteract global warming, techniques to save energy and/or
to improve environmental characteristics are drawing strong interest. In the railway industry,
electric rail vehicles fitted with regenerative braking systems have been introduced, not only
to save energy, but also to ease maintenance and to reduce the adverse effects of heat
generated during braking (especially in tunnels).

However, in DC electric railways, when a train regenerates power, usually the power has to
be consumed within the DC network, because DC power supply substations are usually not
reversible. There is no guarantee that adequate load exists for regenerative braking trains; in
such a circumstance, regenerative braking becomes ineffective, either in part or in who>. In
this situation, the power supply network is unreceptive. Among the emerging technologies *o
improve receptivity is stationary energy storage systems (ESSs). A stationary ESS Cchaies
regenerative energy when the power supply network is unreceptive and stores . fc: us. . at a
later time.

International Standards for stationary ESSs have not been issued. Befare ESSs become
widely used, international standardization of the basic system structurc. anu measurement
method for efficiency, etc., will serve as a guideline for users and mancfaci.rers who want to
introduce ESSs.
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RAILWAY APPLICATIONS — FIXED INSTALLATIONS — STATIONARY
ENERGY STORAGE SYSTEM FOR DC TRACTION SYSTEMS

1 Scope

This document specifies the requirements and test methods for a stationary energy storage
system to be introduced as a trackside installation and used in a power supply network of a
DC electrified railway. This system can take electrical energy from the DC power supply
network, store the energy, and supply the energy back to the DC power supply networ'” wxen
necessary. This document does not apply to onboard energy storage systems.

This document applies to systems which are installed to achieve one or more of .1e i>'owing
objectives.
e Absorption of regenerative energy:
— effective use of regenerative energy (saving energy);
— reduction of rolling stock maintenance (reduction of brake shoeraa wear, etc.);
— avoidance of adverse effects of heat generated during braking ‘c.g. in tunnels, etc.).
e Power compensation:
— compensation of line voltage;
— reduction of peak power;
— reduction in the requirement of the rectifier 7ating=.

If this system is combined with one or more of the 1ullowing functions, this document may be
used as a guideline:

e reverse transmission of regeneraicd power to the upstream power supply network
(e.g. inverting or reversible substitic ns),

e use of the regenerated enerny for purposes other than the running of trains, such as for
station facilities, etc.;

e resistive consumption o7 re generated power.

Although it is assumed 1. at the system uses the following typical energy storage technologies,
this document also epp'ies to other existing or future technologies:

e batteries (lithium-ic, nickel metal hydride, etc.);

e capaciiors ‘electric double layer capacitors, lithium-ion capacitors, etc.);

flywheels.
2 Noinative references

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

IEC 60146 (all parts), Semiconductor converters
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60850, Railway applications — Supply voltages of traction systems
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