IEC TS 63117:2021-10(en)

IEC TS 63117

Edition 1.0 2021-10

TECHNICAL
SPECIFICATION

General requiremerits forlightiny/$ysteiis > Safety \/ | 1L \V
(standards.iteh.ai)

IEC TS 631172021
https/standards.iteh.ai/catalog/standards/sist/9dd03 1 7a-6bc7-4eba-89a9-
db8c130428b/iec-ts-63117-2021




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 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

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

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and withdrawn publications.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 - webstoreliecich/esc

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 online collection - oc.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 22 000 terminological entries in English
andyFrench, with equivalent terms in 18 additional languages.
Also known ‘as-the’ International Electrotechnical Vocabulary
(IEY),online.




IEC TS 63117

Edition 1.0 2021-10

TECHNICAL
SPECIFICATION

General requireménts’ forlighting systems ~ Safety

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 13.120; 29.140.50 ISBN 978-2-8322-1034-8

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC TS 63117:2021 © IEC 2021

CONTENTS

FOREWW O R DD ... ettt e e 3
INTRODU CT ION L. e e e e et e e e et et e e e e e et e et e et e et e e e e e eneeaaaanas 5
1 ST e o] o 1Y PPN 6
2 NOIMAtIVE FEIEIENCES .. oniiii e 6
3 Terms and definitioNs ... 6
N € 7= =Y = | PN 8
5 Classification of lighting system network...........oo e 9
6 Electrical safely ... 9
6.1 Protection against hazards in the system products...........cocooiiiiiiiii i, 9
6.2 Protection against network overvoltage and leakage current ..................ccciil. 9
6.2.1 Lighting system based on an ICT network.........cccoooviiiiiiii e, 9
6.2.2 Lighting system using an HBES/BACS network..........cc.cooiiiiiiiiiiiiiicceeen 10
6.2.3 Lighting system based on a specific network ... 10

7 FUunCtional Safely ..o 14
7.1 General reQUITEMENTS ...iui e e e e 14
7.2 Restart after power restoration ... 15
7.3 Reasonably foreseeable MiSUSE..........oiiuiiiiiiii 15
7.3.1 Accidental@download L. Ll L A e 15
7.3.2 Proper configuration ...t 15

7.4 Software and communication ... o 15
7.5 Remote Operation ... 16
(271 o][oTo | &= o1 0 2O s TP 17

Figure 1 — Example of summation of network interface leakage current in a lighting

LS 21 (=] 2 N 11
Figure 2 — lllustration of lighting system network with reference to earth............................... 12
Figure 3 — Measuring network of Z(Fa) ....oouuueieeiiio i 13
Figure 4 — lllustration of lighting system network without reference to earth.......................... 13

Table 1 — Insulation reqUIrEMENTS .. ..o e 10



IEC TS 63117:2021 © IEC 2021 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERAL REQUIREMENTS FOR LIGHTING SYSTEMS - SAFETY

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-er regional/publication/shall be'¢learly 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 ofccanformity. 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.|EQC:or its-directors,cemployees; servants or @gents-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 63117 has been prepared by IEC technical committee 34: Lighting. It is a Technical
Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

34/809/DTS 34/840/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/standardsdev/publications.
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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 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

Lighting systems are becoming more common, not only to save energy but also to improve
human well-being.

These systems are often comprised of many different products (luminaires, sensors, controllers,
touch panels and other human interfaces, etc.) which are connected through communication
cabling or wirelessly, where the light output can be varied based on the input from sensors or
users.

This safety document is intended to cover those safety aspects that are specific to a lighting
system and are not covered by existing standards. This document does not address safety
aspects that are already covered in:

e product safety standards,

e installation safety standards.

IEC Guide 110 gives guidance on determining which electrical safety aspects of systems should
be covered. Products that are considered safe, according to the relevant product safety
standard, need to remain safe when connected to a network. The products need to remain safe
under normal, abnormal and single fault conditions of any product connected to the lighting
network.

For this purpose, the following electrical safety aspects)are mentionedjin IEC Guide 110:

1) protection from overvoltages-on the network;

2) protection from hazards caused by connection of different’types of circuits;
3) limitation of network interface leakage current;

4) protection from ‘overheating of the'communication network.

By correctly classifying a network, and by applying the required electrical insulation between
different types of circuits, a manufacturer of products can design products to be safely
connected to such a network.

Since it is not clear how many products will be connected to a network, due to the fact that
lighting systems are often tailor-made, the designer of the lighting system is responsible for
ensuring that the accumulated network interface leakage current from all products connected
to the network does not exceed an acceptable limit. For the system designer it is therefore
important that the product individual network touch current is specified in product
documentation, and that system limits are given in a system publication. This document
provides system network interface leakage current limits for different types of networks.

Communication networks can also be used for limited powering. The currents in these cables
are not known to the installer, since they depend on the products used in the system as specified
by the person designing the system. So, the person responsible for system design needs to
take measures specified in system safety publications in order to avoid overheating of this
cabling.

Functional safety is part of the overall safety that depends on functional and physical units
operating correctly in response to their inputs. This document also covers functional safety
aspects at the system level. For lighting systems, functional safety is normally related to
communication errors, incorrect software (response), or foreseeable misuse. This document
assists system designers in assessing the product characteristics for their inclusion in a system.

Lighting systems are not always considered to be associated with functional safety unless the
light properties are relevant for the safety of the installation and surroundings. For example, in
a tunnel, an inappropriate light level after power restoration can cause a safety issue.
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GENERAL REQUIREMENTS FOR LIGHTING SYSTEMS - SAFETY

1 Scope

This document specifies the safety requirements of lighting systems at the system level,
applicable when designing a lighting system.

A lighting system comprises a set of products. Safety requirements of the products are not
covered in this document, but specified in product safety standards.

NOTE For emergency lighting systems, national or regional regulations provide relevant information that can be
firstly consulted.

This document specifies safety requirements for lighting systems based on specific networks.
This document does not cover cyber-security and information security of lighting systems.

This document does not apply to lighting systems to be installed in potential explosive
atmospheres which are under the scope of IEC TC 31.

For lighting systems based'on-an information and‘communication-technology (ICT) network,
refer to IEC 62949. For lighting systems basedjon a,home _and building electronic system and
building automation and control'system'(HBES/BACS)-network, refer to IEC 63044-3.

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 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety —
Protection against voltage disturbances and electromagnetic disturbances

IEC 60364-4-44:2007/AMD1:2015

IEC 60364-4-44:2007/AMD2:2018

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage supply systems —
Part 1: Principles, requirements and tests

IEC 62504, General lighting — Light emitting diode (LED) products and related equipment —
Terms and definitions

IEC 62949, Particular safety requirements for equipment to be connected to information and
communication technology networks

IEC 63044-3, Home and Building Electronic Systems (HBES) and Building Automation and
Control Systems (BACS) — Part 3: Electrical safety requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60664-1 and
IEC 62504 and the following apply.



IEC TS 63117:2021 © IEC 2021 -7-

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
lighting system
system designed to provide lighting

Note 1 to entry: The lighting system can be dedicated to

a) the support of one of more specified visual tasks under specified conditions considering other requirements such
as human comfort, safety, the appearance of the surrounding environment and energy consumption;

b) the support of other than human tasks.

Note 2 to entry: The lighting system can include a set of light sources, other physical components, communication
protocols, user interfaces, software and networks to provide control and monitoring functions.

Note 3 to entry: The light source(s) and the related equipment can be integrated in a single item, e. g. an LED
module, a lamp or a luminaire.

Note 4 to entry: A lighting system can be networked to provide central or remote control and monitoring functions.

Note 5 to entry: A lighting system can be connected to or integrated with other systems or devices.

[SOURCE: IIEC 60050-845:2020, 845-27-010]

3.2
lighting system network
interconnection (wired or wireless) between lighting system products used for communication

Note 1 to entry: A lighting system network can _carry digital data.as,well.as, analogue signals.

Note 2 to entry: Interconnection can also be used for powering.

3.3

low voltage

LV

any rated voltage up to 1 000 V in alternative current with rated frequencies up to 30 kHz or
1 500 V in direct current

3.4

extra-low voltage

ELV

voltage which does not exceed 50 V in alternative current or 120 V in direct current (ripple free)
between conductors or between any conductor and earth

Note 1 to entry: "Ripple free" is conventionally defined for sinusoidal ripple voltage as a ripple content of not more
than 10 % RMS: the maximum peak value does not exceed 140 V for a nominal 120 V ripple-free DC system.

Note 2 to entry: This voltage corresponds with the value given in IEC 61140:2016, Table 1.
Note 3 to entry: For interrupted direct current, for frequencies between 10 Hz and 200 Hz, the maximum peak

voltage limit for ELV is 50 V, this limit includes a possible ripple. For frequencies outside this frequency range the
limits of direct current apply.

3.5
SELV system
electric system in which the voltage cannot exceed the value of extra-low voltage:

e under normal conditions and

e under single fault conditions, including earth faults in other electric circuits

Note 1 to entry: SELV is the abbreviatedd term for "safety extra-low voltage".
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[SOURCE: IEC 60050-826:2004, 826-12-31]

3.6

FELV system

electric system with ELV voltage for functional reasons and not fulfilling the requirements for
SELV or PELV

Note 1 to entry: FELV has basic insulation from LV.

Note 2 to entry: Requirements for basic and fault protections of FELV circuits are given in IEC 60364-4-41:2005,
411.7.

Note 3 to entry: FELV is the abbreviated term for "functional extra-low voltage".

3.7
PELV system
electric system in which the voltage cannot exceed the value of extra-low voltage:

e under normal conditions and
e under single fault conditions, except earth faults in other electric circuits

Note 1 to entry: PELV is the abbreviated term for "protective extra-low voltage".

[SOURCE: IEC 60050-826:2004, 826-12-32]

3.8

functional safety

part of the overall safety that depends,on_ functional and physical units operating correctly in
response to their inputs

[SOURCE: IEC 60050-351:2013, 351-57-06,"modified— The Note 1 to entry has been deleted.]

3.9

system designer

<of lighting systems> any individual or organization responsible for the design of the lighting
system

3.10

network interface leakage current

electric current in an unwanted conductive path under normal operating conditions in the
network interface

3.11

touch current

electric current passing through a human body or through an animal body when it touches one
or more accessible parts of an electrical installation or electrical equipment

[SOURCE: IEC 60050-826:2004, 826-11-12]

4 General

A lighting system shall be designed, constructed and installed so that in normal use it operates
safely for the user or surroundings. Safety is achieved by reducing risk to a tolerable level as
specified in ISO/IEC Guide 51.

NOTE Standards for installation can be found in IEC 60364 (all parts), especially IEC 60364-4-41, IEC 60364-4-42,
IEC 60364-4-43 and IEC 60364-5-53, as well as local installation regulations.
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Lighting product interfaces to another system shall comply with the relevant interface standard.
All product interfaces to the lighting system shall be classified and selected to comply with the
insulation requirements of this document.

Where in this document the terms "product(s)", "equipment"” and "device(s)" are used, it is
understood to stand for "component(s) of a lighting system or its subsystem", except where it
is obviously assigned to another meaning.

Compliance is checked by meeting the requirements of Clause 6 and Clause 7.

5 Classification of lighting system network
Lighting systems networks are classified as follows:

ICT network — Information and communication technology networks, for example, network
based on Power over Ethernet (POE).

HBES/BACS network — Network and product interfaces specified in the IEC 63044 series.

Lighting system specific network — Lighting system specific networks include all networks
applied to the lighting system that are not ICT or HBES/BACS networks. Types of networks of
a lighting system specific network are LV, FELV, SELV and PELV.

Examples of LV

e power line communication (PLC) on mains wiring;

e ‘"push dim", using mains voltage as g signaktochange settings.
Examples of SELV

e DMX 512 for entertainment lighting system or landscape lighting.
Examples of FELV

o Digital addressable lighting interface according to the IEC 62386 series, 1 V to 10 V dimming
protocol according to IEC 63128.

6 Electrical safety

6.1 Protection against hazards in the system products

All system components (products) of a lighting system shall comply with the relevant product
safety standards, and shall be selected and constructed into the system according to
manufacturer’s instructions taking into consideration the environment in which they are installed
and compatibility with the surrounding products.

Compliance is checked by verifying the product documentation.

6.2 Protection against network overvoltage and leakage current
6.2.1 Lighting system based on an ICT network

Where the system comprises products connected via an ICT network interface, interconnection
circuits and cabling shall be selected by the system manufacturer and/or the system designer
to provide continued conformance to the requirements of IEC 62949.
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