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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL ENERGY STORAGE (EES) SYSTEMS -

Part 5-2: Safety requirements for grid-integrated EES systems —
Electrochemical-based systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical 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» t.'s e1d and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci nicai .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 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.

The formal decisions or agreements of IEC on technical matters express, as ©e@.1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us=s 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.

In order to promote international uniformity, IEC National Comn ittees 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 onal»ublication 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 certification bo'ies.

All users should ensure that they have the laiast 2divon of this publication.

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 whats»ev >r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatiol use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Norria'ive i.ferences cited in this publication. Use of the referenced publications is
indispensable for the correct pulication of this publication.

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.' (EC 62933-5-2 has been prepared by IEC technical committee 120:
Electrical Enery, Storage (EES) Systems.

This Internatinnal Standard is to be used in conjunction with IEC TS 62933-5-1:2017.

Tho texo: f this International Standard is based on the following documents:

FDIS Report on voting
120/173/FDIS 120/182/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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A list of all parts in the IEC 62933 series, published under the general title Electrical energy
storage (EES) systems, 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 "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 publicatio» inuicates
that it contains colours which are considered to be useful for the correc! undeistanding
of its contents. Users should therefore print this document using a cc'aur printer.
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INTRODUCTION

All the electrical energy storage systems (EESS) follow the general safety requirements as
described in IEC TS 62933-5-1, which is based on a systems approach. IEC 62933-5-2 follows
the same structure as IEC TS 62933-5-1 and provides additional requirements for battery
energy storage systems (BESS). The additional requirements are provided for the following
reasons:

a)
b)

c)

BESS can be integrated into a significant range of electrical grids.

The level of safety requirements awareness can vary between utilities, system integrators,
operators and end-users.

Although the safety of individual subsystems is generally covered by international stende-ds
at ISO and IEC levels, the safety matters that arise due to the combinaticn f
electrochemical accumulation subsystems and any electrical subsystems are not clways
considered. BESS are complex at the systems level due to the variety of po.=ntic! battery
options and configurations, including the combination of subsystems (e.g. continl systems
for electrochemical accumulation subsystems, electrochemical accumulation subsystems,
power conversion subsystems and auxiliary subsystems). Compliance +ith standards and
related material produced specifically for the safety of subsystems ca..not v 2 sufficient to
reach an acceptable level of safety for the overall system.

BESS can have additional safety hazards, due, for example, to ‘1e | resence of chemicals,
the emission of toxic gases, chemicals spilt around the elect.rcnemical accumulation
subsystems and to events critical for safety from electrochenical accumulation subsystems
that cause safety issues for the entire BESS. They can cau>cioss of power at any part of
the systems and buildings that can result in additionz | threats to safety. From a systems
perspective, these individual hazards can have a syctei» v ide impact.
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ELECTRICAL ENERGY STORAGE (EES) SYSTEMS -

Part 5-2: Safety requirements for grid-integrated EES systems —
Electrochemical-based systems

1 Scope

This part of IEC 62933 primarily describes safety aspects for people and, where approp.iate,
safety matters related to the surroundings and living beings for grid-connected energy s‘orae
systems where an electrochemical storage subsystem is used.

This safety standard is applicable to the entire life cycle of BESS (from design to er.1 of service
life management).

This document provides further safety provisions that arise due to the use o7 an eizctrochemical
storage subsystem (e.g. battery system) in energy storage systems that <~e bcyoiid the general
safety considerations described in IEC TS 62933-5-1.

This document specifies the safety requirements of an “electinct emical” energy storage system
as a "system" to reduce the risk of harm or damage caused by t. ¢:i.czards of an electrochemical
energy storage system due to interactions between the subsystems as presently understood.

2 Normative references

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

IEC 60068-2-52, Environmental *esiing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium
chloride solution)

IEC 60079-7:2015, Explcsi.: a mospheres — Part 7: Equipment protection by increased safety
"e"
IEC 60079-7:2015/AWML1:2017

IEC 60079-13 ~Zxplosive atmospheres — Part 13: Equipment protection by pressurized room "p"
and artificially ven'lilated room "v"

IEC 60C79-29 (all parts), Explosive atmospheres — Gas detectors
1~.C ¢036¢« (all parts), Low-voltage electrical installations

IEC 60364-4-44, Low-voltage electrical installations — Part 4-44: Protection for safety —
Protection against voltage disturbances and electromagnetic disturbances

IEC 60364-6:2016, Low voltage electrical installations — Part 6: Verification
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
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