IEC 63318:2022-06(en-fr)

IEC 63318

Edition 1.0 2022-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Specifications for SELV DC systems conforming to the ESMAP multi-tier
framework tier 2 and tier 3 requirements for household electricity supply

Spécifications applicables aux schémas TBTS en courant continu conformes
aux exigences de niveau 2 et de niveau 3 du cadre multiniveaux de L'ESMAP
pour I'alimentation en électricité domestique




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d'études, ...). Elle donne aussi des informations sur
les projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 300 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
19 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC 63318

Edition 1.0 2022-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Specifications for SELV DC systems conforming to the ESMAP multi-tier
framework tier 2 and tier 3 requirements for household electricity supply

Spécifications applicables aux schémas TBTS en courant continu conformes
aux exigences de niveau 2 et de niveau 3 du cadre multiniveaux de L'ESMAP
pour I'alimentation en électricité domestique

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 91.140.50 ISBN 978-2-8322-3926-1

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- IEC 63318:2022 © IEC 2022

CONTENTS

O T T 1 I PP 3
LN I 2 1 1 L O 1 PN 5
1 1T o 1= S 7
2 NOrMative referENCES .. o 7
3 Terms and definitioNs ... 8
4 Status and ObJECHIVES ..ouieii i 9
5 Typical use cases and system architeCtures ... 9
5.1 LCT =Y o T=Y = | PSPPSR 9
5.2 TYPICAl USE CASES ..ttt 10
5.2.1 L (I =Y 2 PP 10
5.2.2 [ (o U= I =T i 3 PP 10
5.2.3 Shared installations (TIer 3) . ... 11

1T 0] o o /P 11

PV PAN IS e 11

7.1 LT a1 = PP 11
7.2 PV panel CapaCity ..o 11

8 B Al Y e 11
8.1 BN Al e e 11
8.2 Battery CapaCily ..o s 12
8.3 Battery Safely . o 12
8.4 Battery compartment. ... 12

1S B o T Vo [ o] o 1V = (- PSPPI 12
10 Electrical devices — Disconnection of SUPPIY ....ocuiiiiiiii i, 13
R T T T PSPPI 13
12  Connectors and socket-outlets. ... ... 14
P22 B 1= o =Y - | PP 14
12.2  Secondary interface CONNECIONS ........couiiiiiii e 14
12,3 SOCKEI-OULIEES ..ot e e 14
13 Fixed Installation ... e 14
S T B 1= 4 = - | PP 14
13.2  Circuits of the installation...... ... e 14
13.3  SafelY MEBASUIES . o e 14
13.4  Protection against OVer-CUMmeNnt ... ... e 14
1 I ¥ Lo £ S PSPPSR 15
T4 FIXEA I0AAS o ot 15
T4.2  MODIIE 10AAS ... 15
710 [T Yo = o1 2 V78 16

Figure 1 — Example of the architecture of a circuit of the DC system that can address

the requirements for Tier 3 of the Multi-Tier Framework...........ccoviiiiiiiii i 10
Figure 2 — Block diagram of @ Kit.......cc.iiiiii 10
Figure 3 — Colour codes for CONAUCIONS......c.uiiii i 13

Table 1 — Table 1 —Attributes of access related to electricity energy supply for
households as given in the Multi-Tier framework.............oooiiiii i 9



IEC 63318:2022 © |IEC 2022 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATIONS FOR SELV DC SYSTEMS CONFORMING TO
THE ESMAP MULTI-TIER FRAMEWORK TIER 2 AND TIER 3
REQUIREMENTS FOR HOUSEHOLD ELECTRICITY SUPPLY

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 63318 has been prepared by IEC systems committee LVDC: Low voltage direct current and
low voltage direct current for electricity access. It is an International Standard.

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

Draft Report on voting

SyCLVDC/104/CDV SyCLVDC/118/RVC

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.

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/standardsdev/publications.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/standardsdev/publications
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"ESMAP" and the "Energy Sector Management Assistance Program" are proprietary names of
the World Bank, which has neither endorsed nor sponsored IEC 63318. These proprietary
names are provided for reasons of public interest or public safety. This information is given for
the convenience of users of this document and does not constitute an endorsement by IEC.

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

0.1 Electricity access initiatives

Access to electricity still remains a major challenge for a significant percentage of the human
population. It is a key enabler of socio-economic development. United Nations' (UN)
Sustainable Development Goal 7 attempts to "Ensure access to affordable, sustainable, reliable
and modern energy for all" and a time-bound target for delivery is specifically stated in Target
7.1 which declares that "By 2030, ensure universal access to affordable, reliable and modern
energy services".

The UN also recognises that access to energy is not just limited to an electricity supply
connection, but rather the usability is indispensable and has mandated that such usability of
the energy supply supporting energy access needs to have several technology-neutral
attributes: it needs to be adequate in quantity, available when needed, of good quality, reliable,
convenient, affordable, legal, healthy, and safe. In addition, the SE4ALL initiative under the UN
delivering the SDG-7 goals has established a Multi-Tier framework which includes these
attributes not just for quantifying access but also providing a basis for scaling electricity
availability.

In addition, Target 7.2 declares that "By 2030, increase substantially the share of renewable
energy in the global energy mix" and Target 7.3 states that "By 2030, double the global rate of
improvement in energy efficiency". It is therefore obvious that technology is going to be the
main driver for delivery of Target 7.2 and 7.3. While the Multi-Tier Framework attempts to be
technology-agnostic, the delivery of the afore-mentioned targets ensures that technology
cannot be ignored.

0.2 Motivation

The IEC is an advocate of safe electricity supply and has helped to ensure affordable and
sustainable electricity supply through its multiple standards. Standards ensure delivery of an
electrical eco-system that is well understood in the marketplace, provides acceptable level of
service and availability, ensures sustainability and at the same time enables affordability
through competing products in the market place and economies of scale.

Standards are applied in many countries throughout the world. IEC International Standards are
used routinely in legislation and regulation and are used to support public policy initiatives.

0.3 IEC's role and philosophy

Considering IEC's role as a standards developer with experts in standards and technology, it is
imperative that IEC present a framework for electricity access which will provide a set of minimal
requirements that ensure that all the attributes associated with electricity supply are addressed.
This will help in adoption of solutions that are affordable, scalable and sustainable besides
providing support for legislation and regulation. It is hoped that this will also help with
investments in this sector to enable delivery of the targets faster than envisioned.

From a standards perspective, the technical committees of IEC are responsible for preparing
the required standards. However, a broader solution such as the delivery of energy access
based on the Multi-Tier framework is beyond the scope of a single committee within IEC and
needs a systems committee to work with technical committees and create a Systems Reference
Deliverable which will draw upon the standards of multiple technical committees and call out
those particular aspects of a standard that are relevant to a related use case. The resulting
document will reflect the accumulated expertise of all the relevant technical committees but
restricted to specific use cases. This will help in identifying gaps and creating standards
enabling delivery and future amendments easier and faster.
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This document is framed in such a manner to include renewable energy and enable higher
energy efficiency by adopting a purely DC-based approach rather than conventional AC-based
approaches for power delivery and therefore this document will also address Target 2 and
Target 3 of SDG-7 goals. With the use of distributed energy sources such as photovoltaics and
wind, DC power is naturally made available and loads are increasingly DC based (e.g. LED
lamps and TVs). Further, storage using batteries is also inherently DC. Enabling the
interconnection of DC sources, storage and loads driven with DC power using a purely DC-
based system is a natural and efficient alternative to conventional AC-based approaches. A
pure DC-based approach can be deployed much faster, is scalable and can be easily integrated
into the utility grid infrastructure when it eventually becomes available.

IEC is constantly developing standards that respond to market needs. This document collates
all the relevant standards from IEC technical committees and subcommittees in a coherent
manner. This document provides international funding agencies with a reference International
Standard, which is a critical need for developing economies struggling with electricity access.
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SPECIFICATIONS FOR SELV DC SYSTEMS CONFORMING TO
THE ESMAP MULTI-TIER FRAMEWORK TIER 2 AND TIER 3
REQUIREMENTS FOR HOUSEHOLD ELECTRICITY SUPPLY

1 Scope

This document specifies electrical systems that are intended to be used for electricity access
and not connected to a public network such as product kits up to 35V DC as specified in
IEC 62257-9-5 and IEC 62257-9-8 for Tier 2 of the ESMAP Muti-Tier Framework for household
electricity supply; and/or 48 V DC fixed installations, for Tier 3 of the ESMAP Muti-Tier
Framework for household electricity supply.

This document applies to Tier 2 and Tier 3 installations using SELV DC systems.

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 60364 (all parts), Low-voltage electrical installations

IEC 60364-4-43, Low-voltage electrical installations — Part 4-43: Protection for safety — Protection
against overcurrent

IEC 60445, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations and conductors

IEC 60884-2-4, Plugs and socket-outlets for household and similar purposes — Part 2-4:
Particular requirements for plugs and socket-outlets for SELV

IEC 60906-3, IEC System of plugs and socket-outlets for household and similar purposes —
Part 3: SELV plugs and socket-outlets, 16 A6V, 12V, 24 V, 48 V, a.c. and d.c.

IEC 61056-1, General purpose lead-acid batteries (valve-regulated types) — Part 1. General
requirements, functional characteristics — Methods of test

IEC TS 61200-101, Electrical installation guide — Part 101: Application guidelines on extra low-
voltage direct current electrical installations not intended to be connected to a public distribution
network

IEC 61215 (all parts), Terrestrial photovoltaic (PV) modules — Design qualification and type
approval

IEC 61427-1, Secondary cells and batteries for renewable energy storage — General
requirements and methods of test — Part 1: Photovoltaic off-grid application

IEC 61951-2, Secondary cells and batteries containing alkaline or other non acid electrolytes —
Secondary sealed cells and batteries for portable applications — Part 2: Nickel-metal hydride





