IEC 62031:2008+A1:2012

IEC 62031

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

RO

. Q
ecifications

écifications de sécurité

LED modules for general lighting


https://standards.iteh.ai/catalog/standards/iec/acbebbfe-a16e-451b-bbcf-b4c23c38b450/iec-62031-2008

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 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 l'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEIl de votre pays de résidence.

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

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading glob
International Standards for all electrical, electronic and related technologie

About IEC publications

Useful links:

IEC publications search - www.iec.ch/searchpub

committee,...).

It also gives information on
withdrawn publications.

additional languages. Also known as the International
ElgCtrotechnical Vocabulary (IEV) on-line.

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: csc@iec.ch.

A propos de

I’édition la plus récen
Liens utiles:

Recherche de publications CEI - www.iec.ch/searchpub

La recherche avancée vous permet de trouver des
publications CEI 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.

Just Published CEI - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications de la CEI.
Just Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

un cprrigendum ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne au monde de termes
électroniques et électriques. Il contient plus de 30 000
termes et définitions en anglais et en frangais, ainsi que
les termes équivalents dans les langues additionnelles.
Egalement appelé Vocabulaire Electrotechnique
International (VEI) en ligne.

Service Clients - webstore.iec.ch/csc

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


mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/justpublished
https://standards.iteh.ai/catalog/standards/iec/acbebbfe-a16e-451b-bbcf-b4c23c38b450/iec-62031-2008

IEC 62031

Edition 1.1 2012-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.140.99; 31.080.99 ISBN 978-2-8322-0476-4

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


https://standards.iteh.ai/catalog/standards/iec/acbebbfe-a16e-451b-bbcf-b4c23c38b450/iec-62031-2008

-2 - 62031 © IEC:2008+A1:2012

CONTENTS

O T @ ]I PN 3
LN 7 1 L@ 1 PN 5
S T o7 0 o 1= 3PP 6
2 NOIMALIVE FEFEIENCES ..ot et e e 6
3 Terms and definitioNs ... 7
4 General reqUIremMENES ... e 8
5 General test requUIremMents ... o e
6 Classification . ...
T MaArKiNG .o <

7.1 Mandatory marking for built-in or independent modules...<...\.)

7.2  Location of marking .........coooviiiiiiii e NG N e

7.3 Durability and legibility of marking ..............oooiii oo e
8  Terminals ..o S NN N e e\ e e e e e neaaas
9 Provisions for protective earthing ... 0 N T e e N e 11
10 Protection against accidental contact with live parts(..)...... ... O G i,

11 Moisture resistance and insulation
12 Electric strength ... G NG

13 Fault conditions ........coooiiiiiii e NG D
13.1 General ..o,
13.2 Overpower conditten ... .. \..0. )

14 Conformity testing duri

(T 0] o 13 1 (U Te3 1o ] o I O N N i N N PPN 12
16 Creepage de and cle BSEN.OZ2) 1200 12
17 Screws, currem-¢ iDg parts and CONNECLIONS. ..., 12

18
19
20
21
ANNEX A (NOMMAtIVE) T eSO S oot itieeeeeeeeeeaaes 14
Annex B (informative) Overview of systems composed of LED modules and control gear ........ 15
Annex C (informative) Conformity testing during manufacture...............ccoooiiiiiiiineen, 16
Annex D (informative) Information for luminaire design ... 17
Bl O g AP Y e e 20
Figure 1 — Symbol for built-in LED Modules ... 10
Figure B.1 — Overview of systems composed of LED modules and control gear .................... 15

Figure D.1 — Diagrammatic cross section of an LED module (blue) fixed by means of
a lampholder (yellow) to a luminaire (light blue, with symbolised cooling fins)....................... 18


https://standards.iteh.ai/catalog/standards/iec/acbebbfe-a16e-451b-bbcf-b4c23c38b450/iec-62031-2008

62031 © IEC:2008+A1:2012 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LED MODULES FOR GENERAL LIGHTING -
SAFETY SPECIFICATIONS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /6f 1k is to promote
international co-operation on all questions concerning standardization in the electric ectronic fields. To
this end and in addition to other activities, IEC publishes International Standards,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hexe “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE terested
in the subject dealt with may participate in this preparatory work. i and non-
governmental organizations liaising with the IEC also participate in this prepagation korates closely
with the International Organization for Standardization (ISO) in accordance

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ¢ possible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fo and aré accepted by IEC National
Committees in that sense. While all reasonable effortg are hat the technical content of IEC

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i € i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre t
the latter.

6) All users should
No liability shall

This consolidated version of IEC 62031 consists of the first edition (2008) [documents
34A/1237/FDIS and 34A/1256/RVD] and its amendment 1 (2012) [documents
34A/1608/FDIS and 34A/1628/RVD]. It bears the edition number 1.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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International Standard |IEC 62031 has been prepared by subcommittee 34A: Lamps, of IEC
technical committee 34: Lamps and related equipment.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

NOTE In this standard, the following print types are used:

— Requirements proper: in roman type.

— Test specifications: in italic type.

—  Explanatory matter: in smaller roman type.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the site under

"http://webstore.iec.ch” in the data related to the specific publicatjon is date, the
publication will be

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

* amended.
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INTRODUCTION

The first edition of a safety standard for LED modules for general lighting applications
acknowledges the need for relevant tests for this new source of electrical light, sometimes
called “solid state lighting”.

The provisions in the standard represent the technical knowledge of experts from the fields of
the semiconductor industry and those of the traditional electrical light sources.

Two types of LED modules are covered: with integral and external control gear.

@%
S
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LED MODULES FOR GENERAL LIGHTING -
SAFETY SPECIFICATIONS

1 Scope

This International Standard specifies general and safety requirements for light-emitting diode
(LED) modules:

* LED modules without integral control gear for operation under constan
current or constant power;

vQltage, constant

* self-ballasted LED modules for use on d.c. supplies up to 250 . ies up to
1 000 V at 50 Hz or 60 Hz.

NOTE 1 The safety requirements for separate control gear are specified ji HC §134 rformance
requirements for separate control gear are specified in IEC 62384.

with identical lamp caps) are specified in IEC 60968 (an amendme : ant editiog/0r a new edition with
extended scope is in preparation).

a lamp cap (self-ballasted lamp),
by replacing existing lamps with

Requirements for LED modules with integrated control gear_and equipped w
intended for non-mains voltage general lighting service reffofif appli tio@(the

identical lamp caps) are under consideration.

The following referenced 3 pensable for the application of this document.
For dated referenges, B, editi applies. For undated references, the latest edition
of the referenceu ' yapiendments) applies.

IEC 60838-2-2,
for LED modules

isceNaneous lampholders — Part 2-2: Particular requirements — Connectors
IEC 61347-1:2007, Lamp controlgear — Part 1: General and safety requirements

IEC 61347-2-13:2006, Lamp controlgear — Part 2-13: Particular requirements for d.c. or a.c.
supplied electronic controlgear for LED modules

IEC 62471:2006, Photobiological safety of lamps and lamp systems

ISO 4046-4:2002, Paper, board, pulp and related terms — Vocabulary — Part 4: Paper and
board grades and converted products
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

For expressions and terms in the field of LEDs and LED modules, refer to IEC TS 62504,
which is currently in development.

3.1

light-emitting diode

LED

solid state device embodying a p-n junction, emitting optical radiation n excited by an
electric current

[IEV 845-04-40]

3.2

LED module
unit supplied as a light source. In addition to one or g
components, e.g. optical, mechanical, electrical and ele

contain further
g’the control gear.

3.3
self-ballasted LED module

3.4
integral LED module
LED module, generally d

3.5

precautisns

3.7

built-in self-ballasted LED module

self-ballasted LED module, generally designed to form a replaceable part built into a
luminaire, a box, an enclosure or the like and not intended to be mounted outside a luminaire,
etc. without special precautions

3.8

independent LED module

LED module, so designed that it can be mounted or placed separately from a luminaire, an
additional box or enclosure or the like. The independent LED module provides all the
necessary protection with regard to safety according to its classification and marking.

NOTE The control gear must not necessarily be integrated in the module.
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3.9

independent self-ballasted LED module

self-ballasted LED module, so designed that it can be mounted or placed separately from a
luminaire, an additional box or enclosure or the like. The independent LED module provides
all the necessary protection with regard to safety according to its classification and marking.

NOTE The control gear may be integrated in the module.

3.10
rated maximum temperature
tc

highest permissible temperature which may occur on the outer surface of the LED module (at
the indicated position, if marked) under normal operating condition at the rated
voltage/current/power or the maximum of the rated voltage/current/powe

3.1
heat transfer temperature

ty

under normal operating conditions and at the rated
the rated voltage/current/power range

NOTE A measurement method is under cons;j

3.12

heat output to the luminaire
Pqg
eat-conduction in order to keep f,

NOTE 1 Pd is below the ra
NOTE 2 For LED modules

NOTE 3 A measur@

qat-cdqduction to the luminaire for keeping t, P, is equal to zero.

carried out at waltage\limits (min/max), current limits (min/max) or power limits (min/max) and
minimum frequen ih a draught-free room at the temperature limits of the allowed range
specified by the manufacturer. Unless the manufacturer indicates the most critical
combination, all combinations (min/max) of voltage/current/power and temperature shall be
tested.

4.3 For self-ballasted LED modules, the electrical measurements shall be carried out at the
tolerance limit values of the marked supply voltage.

4.4 Integral modules not having their own enclosure shall be treated as integral components
of luminaires as defined in IEC 60598-1, Clause 0.5. They shall be tested assembled in the
luminaire, and as far as applicable with the present standard.

4.5 In addition, independent modules shall comply—in—=addition—te—this—standard; with the

requirements of-relevantclauses—of IEC 60598-1,-where-these requirements—are-not-already
covered—in—this—standard including marking requirements of that standard such as IP

classification and mechanical stress.


https://standards.iteh.ai/catalog/standards/iec/acbebbfe-a16e-451b-bbcf-b4c23c38b450/iec-62031-2008

62031 © IEC:2008+A1:2012 -9-

4.6 If the module is a factory sealed unit, it shall not be opened for any tests. In the case of
doubt based on the inspection of the module and the examination of the circuit diagram, and
in agreement with the manufacturer or responsible vendor, such specially prepared modules
shall be submitted for testing so that a fault condition can be simulated.

5 General test requirements

5.1 Tests according to this standard shall be type tests.

NOTE The requirements and tolerances permitted by this standard are related to testing of a type-test sample
submitted by the manufacturer for that purpose. Compliance of the type-test sample does not ensure compliance of
the whole production of a manufacturer with this safety standard.

Conformity of production is the responsibility of the manufacturer and may need routine teg
in addition to type testing.

d\quality assurance

5.2 Unless otherwise specified, the tests shall be carried out at a
10 °C to 30 °C.

NOTE Usually, a value of 50 % indicates irrevrsibl@g

5.5 For SELV-operated \ the requine
additionally.

General conditi@

6 Classificatic

— independer
— integral.

For integral modules, the NOTE to 1.2.1 in IEC 60598-1 applies.

7 Marking

7.1 Mandatory marking for built-in or independent modules

a) Mark of origin (trade mark, manufacturer’'s name or name of the responsible
vendor/supplier).

b) Model number or type reference of the manufacturer.
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1) If the LED module requires a stable voltage(s), the rated supply voltage or voltage
range, both together with the supply frequency shall be marked. Marking of the rated
supply current(s) is voluntary.

2) If the LED module requires a stable current, the rated supply current(s) or current
range, both together with the supply frequency shall be marked. Marking of the rated
supply voltage(s) is voluntary.

d) Nominal power.

e) Indication of position and purpose of the connections where it is necessary for safety. In
case of connecting wires, a clear indication shall be given in a wiring diagram.

f) Value of t.. If this relates to a certain place on the LED module,
indicated or specified in the manufacturer’s literature.

place shall be

g) For eye protection, see requirements of IEC 62471.

h) Built-in modules shall be marked with the symbol according ) order to
separate them from independent modules. The mark shall packaging or
on the LED module itself.

Source: IEC 60417-6053 (20

k) Working voltage at\which the insulation is designed.

7.2 Location of marking

Items a), b), ¢) and f) of 7.1 shall be marked on the module.

Iltems d), e), g)-and, h), i) and j)-ef7+4 shall be marked legible on the LED module or on the
LED module data sheet. Item k) should be in the manufacturer's literature.

For integral modules, no marking is required, but the information given in 7.1 a) to g) shall be
provided in the technical literature of the manufacturer.

7.3 Durability and legibility of marking

Marking shall be durable and legible.
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