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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL ENERGY STORAGE (EES) SYSTEMS

Part 5-3: Safety requirements when performing unplanned modification of
electrochemical based EES systems

FOREWORD

1) 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 promote international co-operation on all
questions concerning standardization in the electrical and electronic fields. To this 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 Publication(s)”). Their preparation is entrusted to technical committees; any IEC
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with
the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between
the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National
Committees.

3) |EC Publications have the form of recommendations for international use and are Accepted by IEC National Committees in
that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
cannot be held responsible for the way in which they are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and
the corresponding national or regional publication 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 bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its
technical committees and IEC National Committees for any personal injury, property damage or other damage of any nature
whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of,
or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable
for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights.
IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62933-5-3 has been prepared by IEC technical committee 120:
Electrical Energy Storage (EES) Systems.

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

FDIS Report on voting
120/XX/FDIS 120/XX/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.

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,
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e replaced by a revised edition, or

e amended.

The National Committees are requested to note that for this document the stability date
is 202X..

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
AT THE PUBLICATION STAGE.
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INTRODUCTION

The initial design or planning cannot cover all modifications that are made to a BESS over its lifetime.
Unplanned modifications require a careful evaluation of their potential impact on the safety of the
BESS.

This document provides safety requirements, considerations and process steps when unplanned
modifications of the BESS are to be carried out.

Such modification activities of the BESS require appropriate attention to safety issues in the relative
redesign, installation, commissioning, operation and maintenance phases.

Unplanned modifications which are dealt with in this standard are:

— changes in energy storage capacity;

— changes of chemistries, design and manufacturer of the accumulation subsystem;
— changes of a subsystem component using non-OEM parts;

— changes to mode of operation;

— changes of installation site;

— changes in an accumulation subsystem due to an installation of reused or repurposed
batteries.
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ELECTRICAL ENERGY STORAGE (EES) SYSTEMS

Part 5-3: Safety requirements when performing unplanned modification of
electrochemical based EES systems

1 Scope

This part of IEC 62933 applies to those instances when a BESS undergoes unplanned
modifications. Such modifications can involve one or more of the following:

— changes of a subsystem component using non-OEM parts,

— changes to mode of operation,

— changes of installation site, or

— changes in an accumulation subsystem due to an installation of reused or repurposed
batteries.

Any such modification shall not impair the original state of safety of the BESS.

This document complements IEC 62933-5-2, which relates to the overall safety aspects of a
BESS. The requirements covered by this document are applied in addition to the requirements
in IEC 62933-5-2 in accordance with each situation.

2 Normative references

The following 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 62933-1, Electrical Energy Storage (EES) systems - Part 1: Vocabulary
IEC TS 62933-5-1, Electrical Energy Storage (EES) systems — Part 5-1: Safety considerations
for grid integrated EES systems — General specifications

IEC 62933-5-2, Electrical Energy Storage (EES) systems — Part 5-2: Safety requirements for
grid integrated EES systems — Electrochemical based system

IEC 63330(future IEC), Requirements for reuse of secondary batteries

IEC 63338(future IEC), General guidance for reuse of secondary cells and batteries

3 Terms and definitions

3.1

accumulation subsystem

storage subsystem

EESS subsystem, comprising at least one electrical energy storage, where the energy is
stored in some form

Note 1 to entry: Mechanical energy, electrochemical energy, electromagnetic energy are frequent forms of stored
energy.

Note 2 to entry: Generally, the accumulation subsystem is connected to the power conversion

subsystem that performs the necessary power conversion to electrical energy; however, in some cases, a power
conversion is embedded in the accumulation subsystem (e.g. in electrochemical secondary cells the energy is
directly available in the electrical form).

[SOURCE: IEC 62933-1: 2018, 2.27]
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3.2
battery energy storage system
BESS

electrical energy storage system with accumulation subsystem based on batteries with
secondary cells

Note 1 to entry: Battery energy storage systems can include a flow battery energy system (IEC 62932-1:2020, 3.1.15).

3.3
battery operating range
range of voltage, current and temperature to ensure the safe use of the accumulation subsystem

3.4
critical stakeholder
party concerned with the critical part of BESS safety affected by the modification

3.5

unplanned modification

modification that has not been intended to be carried out or planned prior to the start of
operation of the BESS

Note 1 to entry: IEC 62933-5-2 7.13.1 “Operation and maintenance plan” deals with planned modification.

3.6
OEM part
part supplied to or by an original equipment manufacturer (OEM)

Note 1 to entry: OEM parts are generally used to manufacture new equipment and can also be purchased for
maintenance and repair.

Note 2 to entry: A part that is not an OEM part is called “non-OEM part”.

3.7
relocation
moving an installation physically from its current location

3.8

reused battery

battery that is used again in the same application as it was used for when commissioned the
first time

3.9

repurposed battery

battery that is used again in a different application as it used for when commissioned the first
time

3.10
residual usable period
actual or estimated remaining length of service life

3.11

safety margin, <of an EES system>

margin defined within battery operating range considering system application, environmental
conditions and so on for safe operation of BESS

3.12
safe-operating range, <of an EES system>
range excluding safety margin from battery operating range

3.13

state of energy, <of an EES system>

state of charge, <of an EES system>

EESS SOE

EESS SOC

ratio between the available energy from an EES system and the actual energy storage capacity
[SOURCE: IEC 62933-1:(future revision), 6.2.7]
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3.14

state of health, <of an EES system>

EESS SOH

general condition of the EES system based on measurements that indicate its actual performance
compared with its either nominal or rated performances

Note 1 to entry: The state of health includes also the temporary degradation due to faults inside the EESS subsystems.

[SOURCE: IEC 62933-1:(future revision), 6.2.8]

4 Guidelines for safety when performing unplanned modifications

4.1 General

The BESS, including the batteries, can be exposed to the following changes in safety conditions
during its operation:

1) Changes in safety conditions due to changes in the surrounding environment,

2) Changes in safety conditions due to unplanned modifications of the BESS,

3) Changes in safety conditions due to aging, and

4) Changes in safety conditions due to modifications planned at the time of the initial design.

This standard describes the safety measures that shall be taken for BESS in the event of items
1) and 2) above. The events of items 3) and 4) should be considered and addressed at the time
of initial design of the BESS, which is under the scope of IEC 62933-5-2.

NOTE: The modifications that occur in the BESS can be at the component, subsystem or system level. While the
primary focus of this document is on changes in safety and their evaluation at the system level, the process can also
require evaluation at the component or subsystem level (e.g., interactions between subsystems).

Figure 1 shows the modifications that affect safety, which are made by subdivision of changes
in items 1) and 2). This standard deals with the modifications shown in the yellow boxes in
Figure 1.

Unplanned modification

Changes in surrounding
environment

|
| |

Changes to BESS

Changes to )
. Changes Of Surrounding . mode of gperation Agﬁg;m;ltztrﬁn Subsyster?
installation site condition Law or regulation clause 7 Y components
clause 8 ‘
Changes in C_hanges of chemistry, Changes in an acc_umulati_on Changes of
energy storage capacity design and rqanufacturer of subsystem due to an mstallatupn of a system components
sub-clause 5.2 an accumulation subsystem reused or repurposed batteries using non-OEM parts
) sub-clause 5.3 clause 9 clause 6

Figure 1 — Major modifications and their classification

An unplanned modification of a BESS can result in conditions where multiple safety related
conditions are potentially affected at the same instance.

In such an event, the impact on safety of the individual modifications is to be assessed and all
the resulting risk mitigation actions are to be implemented. The detailed requirements of
assessment or measures etc., are described in each clause of this standard.

A wide range of stakeholders are involved in the modification process. Examples of
stakeholders are shown in Table 1. The requirements described in this standard shall be met
as appropriate in cooperation with the stakeholders.



