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National Foreword

This Technical Reference (TR) was prepared by the Working Group on Electrical Energy Storage
System set up by the Technical Committee on Power System and Utilisation under the purview of the
Electrical and Electronic Standards Committee.

This TR is a modified adoption of IEC TS 62933-3-2:2023, “Electrical energy storage (EES) systems —
Part 3-2: Planning and performance assessment of electrical energy storage systems — Additional
requirements for power intensive and renewable energy”, published by the International
Electrotechnical Commission.

In this TR, certain modifications due to national requirements and the particular needs of the local
industry have been made. These technical deviations and additional information have been added
directly to the clauses to which they refer, and are marked by a margin bar on the left of the standard.
A complete list of modifications, together with their justifications, is given in Annex ZA.

NOTE 1 — Installer can consult with local grid authority on the grid integration of the EES system and
with local safety authority on hazards and risk mitigation aspects of grid integration of the EES system.

NOTE 2 — Where numerical values are expressed as decimals, the comma is read as a full point.

In preparing this TR, references were made to the following publications:

1. IEC 62933-1:2018, Electrical energy storage (EES) systems — Part 1: Vocabulary

2. SS538:2008 Code of practice for maintenance of electrical equipment of electrical installations
3. SS 551: 2022 Code of practice for earthing

4. SS 638 :2018 Code of practice for electrical installations

This TR is a provisional standard made available for application over a period of three years. The aim
is to use the experience gained to update the TR so that it can be adopted as a Singapore Standard.
Users of the TR are invited to provide feedback on its technical content, clarity and ease of use.
Feedback can be submitted using the form provided in the TR. At the end of the three years, the TR
will be reviewed, taking into account any feedback or other considerations, to further its development
into a Singapore Standard if found suitable.

Attention is drawn to the possibility that some of the elements of this TR may be the subject of patent
rights. Enterprise Singapore shall not be held responsible for identifying any or all of such patent rights.

NOTE

1. Singapore Standards (SSs) and Technical References (TRs) are reviewed periodically to keep abreast of technical changes,
technological developments and industry practices. The changes are documented through the issue of either amendments
or revisions. Where SSs are deemed to be stable, i.e. no foreseeable changes in them, they will be classified as “mature
standards”. Mature standards will not be subject to further review, unless there are requests to review such standards.

2. AnSSor TRis voluntary in nature except when it is made mandatory by a regulatory authority. It can also be cited in contracts
making its application a business necessity. Users are advised to assess and determine whether the SS or TR is suitable for
their intended use or purpose. If required, they should refer to the relevant professionals or experts for advice on the use of
the document. Enterprise Singapore and the Singapore Standards Council shall not be liable for any damages whether
directly or indirectly suffered by anyone or any organisation as a result of the use of any SS or TR. Although care has been
taken to draft this standard, users are also advised to ensure that they apply the information after due diligence.

3. Compliance with a SS or TR does not exempt users from any legal obligations.
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1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL ENERGY STORAGE (EES) SYSTEMS -

Part 3-2: Planning and performance assessment of electrical energy
storage systems — Additional requirements for power intensive and
renewable energy sources integration related applications

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 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.

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.

IEC 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.

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.

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.

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

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.

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.

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.

IEC TS 62933-3-2 has been prepared by IEC technical committee 120: Electrical Energy
Storage (EES) Systems. It is a Technical Specification.

This Technical Specification is based on IEC TS 62933-3-1:2018 and is to be used in
conjunction with IEC TS 62933-3-3:2022.
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The text of this Technical Specification is based on the following documents:

Draft Report on voting
120/263A/DTS 120/278/RVDTS
120/278A/RVDTS

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 Technical Specification is English.

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 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 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 document indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This part of IEC 62933 should be used as a reference when planning, designing, controlling
and operating power intensive and renewable energy sources integration related applications
of EES systems.
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ELECTRICAL ENERGY STORAGE (EES) SYSTEMS -

Part 3-2: Planning and performance assessment of electrical energy
storage systems — Additional requirements for power intensive and
renewable energy sources integration related applications

1 Scope

This Technical Reference provides the requirements for power intensive and renewable energy
sources integration related applications of EES systems, including grid integration,
performance indicators, sizing and planning, operation and control, monitoring and
maintenance. The power intensive applications of EES systems are usually used to improve
the dynamic performance of the grid by discharging or charging based on corresponding control
strategies. The renewable energy sources integration related applications of EES systems are
usually used to mitigate short-term fluctuation and/or to keep long-term stability. This document
includes the following applications of EES systems:

— frequency regulation/support;

— grid voltage support (Q(U)) (“volt/var support”);

— voltage sag mitigation;

— renewable energy sources integration related applications;
— power oscillation damping (POD).

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 60721-1, Classification of environmental conditions — Part 1. Environmental parameters
and their severities

IEC 61850 (all parts), Communication networks and systems for power utility automation
IEC TS 62786, Distributed energy resources connection with the grid
IEC TS 62933-1:2018, Electrical energy storage (EES) systems — Part 1: Vocabulary

TR 77-1, Electrical energy storage (EES) systems — Part 1: Planning and performance
assessment of electrical energy storage systems — General specification

IEC TS 62933-3-3, Electrical energy storage (EES) systems - Part 3-3: Planning and
performance assessment of electrical energy storage systems — Additional requirements for
energy intensive and backup power applications

TR 77-2, Electrical energy storage (EES) systems — Part 2: Safety considerations for grid-
integrated EES systems — General specification

IEC TS 62933-5-2, Electrical energy storage (EES) systems — Part 5-2: Safety requirements
for grid-integrated EES systems — Electrochemical-based systems
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