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European foreword

The text of document 34A/2052/FDIS, future edition 2 of IEC 62031, prepared by SC 34A "Electric
light sources" of IEC/TC 34 "Lighting® was submitted to the IEC-CENELEC parallel vote and approved
by CEMELEC as EN IEC 82031:2020.

The following dates are fixed;

*  latest date by which the decumnent has to be implemented at national (dop) 2020-09-18
level by publication of an identical national standard or by endorsement

+  latest date by which the national standards conflicting with the (dow) 2022-12-18
document have to be withdrawn

This document supersedes EM 62031:2008 and all of its amendments and corrigenda (if any).

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

This document has been prepared under a mandate given to CEMNELEC by the European
Commission and the European Free Trade Association.

Endorsement notice

The text of the International Standard IEC 62031:2018 was approved by CEMELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

|[EC 60838-2-2 MNOTE Harmaonized as EN 60838-2-2
IEC 60947-7-4 NOTE Harmonized as EN IEC 60247-7-4
IEC 62717 NOTE Harmonized as EN 62717
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Annex ZA
{(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an Intemational Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

MOTE 2 Up-to-cate information cn the latest versions of the European Standards listed in this annex is availlable here:
WA cenele.au.

Publication Year Title EN/HD Year

IEC 60598-1 (mod) 2014  Luminaires - Part 1: General requirements EN 60598-1 205
and tests

+ A1 2007 + A1l 2018

IEC 61032 1987 Protection of persons and equipment by EMN &1032 1998
enclosures - Probes for verification

IEC 613471 2015 Lamp controlgear - Part 1: General and EN 61347-1 2015
safety requirements

+ A1 2007 - -

IEC 62471 (mod) 2006 Photobiological safety of lamps and lamp EMN 62471 2008
systems

IEC 62504 - Gereral lighting - Light emitting diode EN 62504 -

(LED) products and related eguipment -
Terms and definitions

IEC/TR 62778 2014 Application of IEC 82471 for the - -
assessment of blue light hazard to light
sources and luminaires

IS0 4046-4 2016 Paper, board., pulps and related terms - - -
Vocabulary - Part 4: Paper and board
grades and converted products

IS0 T0BY 2000 Plain washers - Mormal series - Product EN 150 7089 2000
grade A
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LED MODULES FOR GENERAL LIGHTING -
SAFETY SPECIFICATIONS

FOREWORD

1) The International Elecirotechnical Commission (IEC) i3 a wordwide arganization for standardization comprising
all national electrotechnical committees (IEC MNational Commitlees). The object of IEC is to promole
international co-operation on all questions concerning standardization in the electrical and slectronic fields. To
this end and in additicn to other activities, |IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred fo as “IEC
Publication(s)™). Their preparation is entrusied to technical committeas; any IEC Mational Committee interested
in the subject dealt with may participate in this preparatory work. International, govemmental and non-
governmental aorganizations liaising with the |EC also participate in this preparation. |[EC collabarates closely
with the International Organization for Standardization {150} in accordance with conditions determined by
agreement between the two organizations.

2) The farmal decisions or agreemants 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 Mational Committess.

3) IEC Publications have the form of recommendations for internaticnal use and are accepted by IEC Mational
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurale, |IEC cannol be held responsible for the way in which thay are used or far any
misinterpretation by any end user.

4} In order to promote intermationsl wniformity, IEC MNational Committess undertake to apply IEC Publications
ransparently to the maximum extent possible in their national and regional publications. Any divergence
between any |IEC Publication and the corresponding national or regicnal publication shall be clearly indicated in
tha 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. 1EC is not responsible for any
sarvicas carried out by indepandeant certification bodies.

G) All users should ensure that they have the latest edition of this publicaticn.

T) Mo liability shall attach to IEC or its directors, employees, servants or agents including individual expertz and
members of its fechnical committees and |IEC National Commitiess 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 upan, this IEC Publication ar any ather IEC
Publications.

&) Aftention is drawn to the Normative references cited in this publication. Use of the referenced publications Is
indispansable far the correct application of this publication.

) Allention is drawn lo the possibility thal some of the elements of this IEC Publicalion may be the subject of
patent rights, 1EC shall not be held responsible for identifying any or all such patent rights,

International Standard IEC 62031 has been prepared by subcommittee 34A: Lamps, of IEC
technical committee 34: Lamps and related equipment.

This second edilion cancels and replaces the first edition published in 2008,
Amendment 1:2012 and Amendment 2:2014. This edition constitutes a technical revision,

This edition includes the following significant technical changes with respect to the previous
edition:

a) the scope was clarified as well as the wording in several ather clauses,

b) the normative references were updated,

c) the definitions for "replaceable LED module®, "non-replaceable LED module” and "non-
user replaceable LED module® were introduced while other definitions cowvered by
IEC 62504 have been removed;

d) the marking clause was restructured and a table added te provide an informative overview,
&) the marking requirements for built-in LED modules were changed;
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f} the entry for the marking with the working voltage was revised;
d) the provisions for terminals and heat management were revised,;
h) Annex B was deleted;

i) information for luminaire design with regard to working voltage and water contact was
introduced;

i} an abnormal temperature test was introduced.

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

FDIS Report on voting

34AS2052FDIE JAAZDE1RVD

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 1SO/IEC Directives, Part 2.

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

= Reguirements proper: in raman type.

— Test specifications. in italic type.

— Explanatory matter: in emaller roman type.

The committee has decided that the contents of this document will remain unchanged until the

stability date indicated on the |IEC website under "http-/fwebstore.iec.ch™ in the data related to
the specific document. At this date, the document will be

reconfirmed,
¢ Withdrawn,

-

replaced by a revised edition, or

« amended.

IMPORTANT = The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be wuseful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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LED MODULES FOR GENERAL LIGHTING -
SAFETY SPECIFICATIONS

1 Scope

This document specifies general and safety requirements for light-emitting diode (LED)
modules;

+ non-integrated LED modules (LEDni modules) and semi-integrated LED modules (LEDsi
modules) for operation under constant voltage, constant current or constant power,

+ Integrated LED modules (LEDI modules) for use on DC supplies up to 250V or AC
supplies up to 1 000 W at 50 Hz or 680 Hz.

LED modules within the scope of this document can be integral, built-in or independent.
This document is not applicable for LED lamps.
HGTE  The performance requirements for LED modules are specified in IEC 62717,

2 MNormative 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 60598-1.2014, Luminaires — Part 1: General requirements and tests
IEC 60598-1:2014/AMD1:2017

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

|[EC 61347-1:2015, Lamp controlgear — Part 1: General and safefy requirements
IEC 61347-1:2015/AMD1:2017

IEC 62471:20086, Phofobiological safety of lamps and lamp systems

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

IEC TR 62778:2014, Application of IEC 62471 for the assessment of blue light hazard to light
sources and luminaires

IS0 4046-4:2016, Paper, board, pulp and related terms - Vocabulary — Part 4: Paper and
board grades and converted products

IS0 F0O85:2000, Plain washers — Mormal series — Product grade A

3 Terms and definitions

For the purposes of this decument, the terms and definitions given in IEC 62504 and the
following apply.
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IS0 and IEC maintain terminological databases for use in standardization at the following
addresses:

+ |EC Electropedia: available at http://www.electropedia.org/
« [SD Online browsing platform: available at http:/fwww.iso.org/obp

31
ultraviolet hazard efficacy of luminous radiation

K S.v
quaotient of an ultraviolet hazard quantity to the corresponding photometric quantity

MNote 1 to entry:  Ultraviolet hazard efficacy of luminous radiation is expressed in mW/kim.

Mote 2 to entry:  The ultraviclet hazard efficacy of luminous radiation is obtained by weighting the spectral powear
distribution of the lamp or LED module with the UV hazard function 5, (4} Information about the relevant UV
hazard function is given in IEC 62471:2006. It only ralates to possible hazards regarding UV exposure of human
beings. It does nat deal with the possible influgnce of optical radiation on materials, such as mechanical damage or
discoloration.

3.2
replaceable LED module
LED module, designed to be replaced by an ordinary person or a qualified person

Mote 1 to entry:  When incerporated into a luminaire, & replaceable LED module can be classified as replaceable,
Man-user raplaceahle or non-replaceable depending on tha luminaire design.

33
non-replaceable LED module
LED module designed to be a non-replaceable part of the luminaire

MNote 1 to entry:  An integral LED module is always non-replaceable. A non-replaceable LED module is not always
an integral LED module.

Mola 2 to entry:  The non-replaceability can be the result of the luminaire design.

34

non-user replaceable LED module

LED module designed to be replaced only by the manufacturer, his service agent, or similar
qualified person

Mote 1 to entry:  When incorporated into a luminaire a non-user replaceable LED module can become classified as
non-raplaceable depanding on the luminaire design.

35

terminal

conductive part of an LED module, provided for connecting that LED module to one or more
external conductors

[SOURCE: IEC 60050-151:2001, 151.12.12, modified = "device, electric circuit or electric
network” has been replaced by "LED module” and the note has been deleted. ]

3.6

integral terminal

terminal which forms a non-replaceable part of an LED module and which cannct be tested
separately from the LED module

[SOURCE: IEC 60598-1:2014, 1.2.58, modified - "component” replaced by "terminal®,
“"luminaire” replaced by "LED module".]
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4 General requirements

4.1  LED medules shall be so designed and constructed that they operate without danger to
the user or surroundings when used as intended (see manufacturer's instructions),

NOTE IEC B1347-1:2015, Annex 5 gives examples of insulation coordination which can be appropriate for LED
modules,

4.2 LED maodules shall be classified, according to the method of installation, as:

= built-in,
— independent, or
— integral.

4.3 For non-integrated LED modules and semi-integrated LED modules, all electrical
measurements, unless otherwise specified, shall be carried out at voltage limits (min/max),
current limits (min/max) or power limits {min/max) and minimum fregquency, in 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.

4.4 For integrated LED modules, the electrical measurements shall be carried out at the
talerance limit values of the rated supply voltage.

4.5 |Integral LED modulas not having their own enclosure shall be regarded as integral
components of luminaires according to IEC 60598-1:2014, 0.5.1.

4.6 In addition to the requirements of this document, independent LED modules shall
comply with |EC 60598-1:2014 and IEC 680598-1:2014/AMD1:2017.

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

48 For LED modules with integrated controlgear providing SELV, the requirements
according to IEC 61347-1:2015 and |EC 61347-1:2015/AMD1:2017, Clauses L.5, L.6, L.7, L.8,
L.9, L.10, and L.11 apply.

5 General test requirements

51 Tests according to this document shall be type tests.

NOTE The requirements and tolerances in this document are related to testing of a type-test sample submitted by
the manufacturer for thal purpose.

Cenformity of production is the responsibility of the manufaclurer and can need reutine tests and qualily assurance
in addition to type testing.
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52 The test shall be carried out at an ambient temperature of 10 °C to 30 “C. If the
manufacturer specifies a different ambient termperature, this shall be used as test
temperature,

5.3 Unless otherwise specified, the type test shall be carried out on one sample consisting
of one or more items submitted for the purpose of the type test,

In general, all tests shall be carried out on each type of LED module or, where a range of
similar LED modules is involved, for each power in the range or on a representative selection
from the range, as agreed with the manufaclurer.

5.4 If the light output has substantially changed, the LED module shall not be used for

further tests.

NOTE Usually, & value of 50 % indicates irreversible changes in the LED module.

5.5 Testing of integral LED modules not having their own enclosure shall be done as part of
the luminaire as far as applicable.

6 Marking

6.1 Overview

The reguirements of 6.2, 6.3, 6.4, 65 and 6.6 apply. Table 1 gives an overview for

infarmation.

Item according to 6.2

Built-in LED modules

Table 1 - Overview on marking provisions

Independent LED

Integral LED modules

modules
a) Required Reguired Required
On the LED module On the LED module On the LED modula
datasheet, on the LED
module leaflet, or on the
wahsite of the
manufacturer ar
responsible vendor
b) Required Reguired Raquired
On the LED modula On tha LED module Cn the LED madula
datasheet, on the LED
module leaflet, or on the
wabsite of the
manufacturer ar
respoansible vendor
c) Required Reguired Required
On the LED module, on On the LED module Cn the LED module
the LED module datasheeat, on the LED
datasheat, on the LED module leaflet, or on the
madule leaflet, or on the wehsite of the
website of the manufacturer ar
manufacturer or respansible vendor
responsible vendor
d) Requined Reguired Required

On the LED moadule, on
the LED module
datasheat, on the LED
module leaflet, or on the
website of the
manufacturar or
rasponsible vendar

On the LED module, on
the LED module
datasheet, on the LED
module leaflet, or on the
website of the
manufacturer or
responsible vandor

On the LED madula
datasheet, on the LED
module leaflet, or on tha
wehsite of the
manulacturer ar
respansible vendor
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Item according to 6.2

Built-in LED modules

Independent LED
modules

Integral LED modules

el

Required if necessary

On the LED madule, on
the LED module
datashest, on the LED
madule leaflat, ar on tha
wehsite of the
manufaciurar ar
respunsihle vendaor

Required if necessary

On the LED module, on
the LED module
datasheet, on the LED
madule leaflet, or on the
website of the
manufacturer or
reésponsible vendor

Required

On the LED madule
datasheel, on the LED
module leaflet, or an the
wabsite of the
manufacturer ar
respansible vendor

fl

Required

On the LED module, on
the LED module
datasheet, on the LED
miadule leaflat, or on tha
website of the
manufacturer or
responsible vendar

Reguired
On the LED module

Required

On the LED module
datasheet, on the LED
module leaflet, or on the
wahsite of tha
manufacturer ar
respansible vendor

a

Required in case of £,

On the LED module, on
the LED module
datasheat, on the LED
madule leaflat, ar on the
wabsite of the
manufacturer or
responsible vendor

Required in case of £,

On the LED module, on
the LED module
datasheel, on the LED
module leaflet, or on the
website of the
manufacturer or
responsible vendor

Required

On the LED maodule
datasheet, on the LED
module leaflet, or on the
wahsite of the
manufacturer or
respansible vendor

h)

Required

Cn the LED module, on
tha LED module
datasheat, on the LED
madule leaflet, or on the
websile of the
manufacturer or
rasponsible vendor

Required if capped

On the LED module, on
the LED module
datasheat, an the LED
madule leaflet, or on the
website of the
manufacturer or
responsible vendar

]

Required il cappecd

On the LED madule, on
the LED module
datashaat, on the LED
madule leaflet, or on the
websile of the
manulacturer or
responsible vendaor

k)

Required

On tha LED madule, on
the LED module
datasheat, on the LED
madule leaflet, or on the
website of the
manufacturer or
responsible vendor
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6.2

Contents of marking for built-in and for independent LED modules

The following marking information for buill-in and independent LED modules shall be given:

a)

b)
c)

d)

)

a)

h)

k)

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

Model number or type reference of the manufacturer.
Rated supply voltage or rated supply current as follows:

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

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

Rated power.

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

Value of the rated maximum temperature ¢,. If this relates to a certain place on the LED
module, this place shall be indicated or specified in the manufacturer's literature.

If the assessment of blue light hazard according to |IEC TR 62778:2014 results in
assignment to RGO unlimited or RG1 unlimited, no marking for photobiclogical safety is
required. If the assessmeant of blue light hazard according to |IEC TR 62778:2014 results in
a threshold illuminance value £y, marking with the £y, is required.

Built-in LED modules shall be marked with the symbol according to Figure 1 in order to
separate them from independent LED modules.

M 1

L _

Source: |[EG 60417-6053 (2011-05)

Figure 1 — Symbol for built-in LED modules

The heat transfer temperature 1y (if the LED module is provided with a cap enabling the
insertion and the withdrawal without the use of tools and reliant on heat-conduction to the
luminaire).

The power for heat-conduction P (if the LED module is provided with a cap enabling the
insertion and the withdrawal without the use of tools and reliant on heat-conduction to the
luminaire). If Py is not known exactly, the raled power of the LED module may be taken
instead.

Waorking voltage at which the insulation between active parts of the LED module and parts
of the LED module designed as insulation barriers to a luminaire are designed together
with the type of insulation.

The type of insulation can be
= basic insulation for SELY operation only,
+« basic insulation for SELV and other than SELY operation,

= supplementary insulation,
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+« double or reinforced insulation,
= noinsulation {in this case the working voltage is 0 V).

Parts of the LED module designed as insulation barriers to a luminaire include insulation
barriers between active parts of the LED maodule and

= the mounting surface of the LED module,
* the parts of the LED module designed to be touchable when mounted in the luminaire.
This information is not required for independent LED modules.
6.3 Location of marking for built-in LED modules
For built-in LED modules, items a) and b} according to 6.2 shall be marked on the LED
module. The other applicable items according to 6.2 shall be marked on the LED module, on

the LED module datasheet, on the LED module |leaflet, or on the website of the manufacturer
ar responsible vendor.

6.4 Location of marking for independent LED modules

For independent LED modules, ilems a), b), ¢) and 1) according to 6.2 shall be marked on the
LED madule, The other applicable items according to 6.2 shall be marked on the LED module,
on the LED module datasheet, on the LED module leaflet, or on the website of the
manufacturer or responsible vendor.

6.5 Marking of integral LED modules
For integral LED modules, the information given in 6.2 a) to g) shall be provided on the LED

module datasheet, on the LED module leaflet, or an the website of the manufacturer or
responsible vendor,

6.6 Durability and legibility of marking

Marking an the LED module shall be durable and legible.

Compliance is checked by inspecfion and by trying to remove the marking by rubbing the area
lightly by hand for 15 5 with a piece of smooth cloth, dampened with water,

The marking shall be legible after the fest.
Marking which is not on the LED module shall be legible.

Compliance is checked by inspection.

7 Terminals

7.1  Integral terminals

Integral terminals shall comply with the following sections of |IEC 60598-1:2014 and IEC
60598-1:2014/AMD1:2017

« Section 14 for screw terminals;

« Section 15 for screwless terminals,

Compliance (s checked by inspection and the relevant tests.
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7.2 Terminals other than integral terminals

Terminals, other than integral lerminals, shall comply with the requirements of the relevant
IEC standards, if any.

Terminals which comply with the reguirements of the relevant IEC standard and marked with
individual ratings shall suit the conditions which may occur in use,

Aspects of use not covered by the respective standard shall require them to satisfy the
additional relevant requirements of this document.

Terminals complying with the requirements of their own standard and used in accordance with
their intended use, shall only meet the requirements of this document where there are no
requirements in the terminal standard.

Compliance (s checked by inspection and the relevant tests.
MOTE Example terminal standards are |IEC B0S%47-7-4 and IEC 60838-2-2,
8 Earthing

The requirements of IEC 61347-1:2015, Clause 9, apply.

9 Protection against accidental contact with live parts

The requirements of IEC 61347-1:2015 and |IEC 61347-1:2015/AMD1:2017, Clause 10, apply.

10 Moisture resistance and insulation

The requirements of IEC 61347-1:2015 and |IEC 61347-1:2015/AMD1:2017, Clause 11, apply.

11 Electric strength

The requirements of IEC 61347-1:2015, Clause 12, apply.

12 Fault conditions

12.1 General

The LED module shall not impair safety when operated under fault conditions that can occur
during  the  intended wse. The  reguirements of |EC 61347-1:2015 and
IEC 61347-1:2015/AMD1:2017, Clause 14, apply.

Compliance is checked by the tests according to [EC 61347-7:2015 and
IEC §1347-1:2015/AMD1:2017, Clause 14 and the test according to 12.2.

12.2 Overpower condition

The test conditions according to Annex A apply.

The LED module shall be switched on and the power monitored (at the input side). The
vollage or the current shall be increased until 150 % of the rated power is reached. The test
shall be continued until the LED maodule is thermally stabilized. A stable condition is reached
if the temperature does not change by more than 5K in 1 h. The temperature shall be
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measured in the i, point. The LED module shall withstand the overpower condition for at least
15 min, the time period which can lie within the stabilization period if the temperature change
is =5 K.

If the LED module contains an automatic protective device or circuit which limits the power, it
is subjected to a 15 min operation at this limit. If the device or circuit effectively limits the
power over this period, the LED module has passed the test, provided that compliance to 4.1
and the last paragraph of 12.2 is fulfilled.

After finalizing the overpower mode, the LED module is operated under normal conditions
until thermally stable.

Faor the purpose of this test, "operated” means that the LED module is supplied with the rated
input current or rated input voltage. The LED module does not need to emit light.

The test is considered as passed if no fire, smoke or flammable gas is produced and if the
1% min overpower condition has been withstood., To check whether molten material might
present a safety hazard, a wrapping tissue according to 150 4046-4:2018, 4.215, spread
below the LED module shall not ignite.

13 Conformity testing during manufacture

See Annex B.

14 Construction

The requirements of IEC 61347-1:2015, Clause 15, apply.

15 Creepage distances and clearances

The requirements of IEC 61347-1:2015 and IEC 61347-1:2015/AMD1:2017, Clause 16 apply.

16 Screws, current-carrying parts and connections

The requirements of IEC 61347-1:2015, Clause 17, apply.

17 Resistance to heat, fire and tracking

The requirements of IEC 61347-1:2015, Clause 18, apply.

18 Resistance to corrosion

The requirements of IEC 60598-1:2014, 418, apply.

19 Information for luminaire design

Information is given in Annex C.
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20 Heat management

20.1 General
Clause 20 is applicable if a heat conducting thermal interface to the luminaire is needed for

keeping the temperature below the rated maximum lemperature i, It is applicable for
replaceable LED modules excepl for non-user replaceable LED maodules.

20.2 Thermal interface material
For the purpose of heat-transfer from the LED module to the luminaire, the use of thermal

interface material can be necessary. Any thermal interface material shall be delivered within
the LED module packaging.

20.3 Heat protection

LED madules shall not impair safety when operated under poor heat-conduction conditions.

Compliance (s checked by the test specified in Annex D.

21 Photobiological safety

21.1 UV radiation

The ultraviclet hazard efficacy of luminous radiation of an LED module shall not exceed
2 mW/kim.

Compliance is checked by measurement of the spectral power distribution and subsequent
calculation of the witraviolet hazard efficacy of luminous radiation according to
IEC 62471:2006, Clause &,

LED modules not relying on the conversion of UV radiation are expected to not exceed the
maximum allowed ultraviolel hazard efficacy of luminous radiation. They do not reguire
measurement.

21.2 Blue light hazard

For the assessment of the blue light hazard |IEC TR 62778:2014 shall be applied. The
Technical Report shall be regarded as normative.

MOTE IEC TR 62778:2014, Clause C.2 gives a method to classify LED modules whera full speciral data is not
available,

21.3 Infrared radiation

LED modules are expected lo not reach a level of infrared radiation where marking or other
safety measures are required. They do not require measurement.
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Annex A
(normative)

Test conditions

IEC 61347-1:2015, Clauses H.1, H.2, H4, H.7, H.8, and H.11 apply. In H.1.3, the first
paragraph shall be ignored. In all clauses, "lamp”, "(lamp) control gear” and “ballast” shall be

replaced with “LED module”.
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Annex B
{informative)

Conformity testing during manufacture

This test is carried out at 100 % of production. It is combined with the measurement of input
power at rated voltage/currant. The luminous flux of no LED module should be significantly
lower than that of the rest of the production,

NOTE Wery low values of the luminous flux indicate intermal losses that can be safety relevant, such as current
bridges.

For independent and built-in LED modules, |IEC 60598-1:2014, Annex Q is applicable, but
without the polarity check.
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Annex C
{informative)

Information for luminaire design

C.1 Heat management

c.1.1 General

Clause C.1 applies for LED modules that rely on heat-conduction to the luminaire for safe
operation.

Annex C covers only those provisions that are related to the thermal needs specific for these
LED modules.

NOTE Because of their non-interchangeability, integral LED modules are excluded. Because independent LED
madules are luminaire-like, not needing protection oF else from a luminaire neither using a lampholder, they
provide far their own heat management and are excluded, Qnly built-in LED modules remain within the scope of
Annex C.

For safe operation of these LED modules, it is essential to observe the recommendations of
Annex C.

c.1.2 Design freedom

A diagrammatic cross section of an LED module fixed by means of a lampholder to a
luminaire with the locations for temperature measurements (1, 7, g, 4 and 1) and thermal
resistances (K, moguler Bin, luminaire @9 Kty ambient) 18 9iven with Figure C.1.
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LED junction

LED module

Holder (mechanical and _| R
electrical contact) th, modale
R, iuminaire
Luminaire -fﬂ”. = Iy
&
Rk, ambiant

D00 [N UT

EC
Key

Blue LED module

Yellow Lampholder

Light blue Luminaire with symbolized cooling fins

I, rated maximum ambient temperature of the luminaire as defined in IEC 60598-1:2014
I rated maximum temparature

Iy minlmum heat transfer temperature

B junction temperature (shown for llustration only)

i tempearature on the surface of the luminaire (shown for llustration only)

Ry, modute thermal resistance between ¢, point and ¢, point

Ry tuminaire thermal resistance between 1, point and 1, point

L F—— thermal resistance between /, and ambient temperature

Figure C.1 — Diagrammatic cross section of an LED module fixed by means
of a lampholder to a luminaire

The thermal resistances shown in Figure C.1 can be added to calculate the thermal resistance
of the system:

th. module * Rth. luminaire * th. ambient = th. system (C.1)

Any thermal resistance can be calculated from the temperature difference and the heat flow,
for example:

Ry, system — (te—ta) I Py (C.2)

RH'II. madula - {IG = Id-} de {G.—S}

The design freedom of the luminaire is given by the sum of Ry, juminaire * Rih, ambient: It €20 be
calculated as follows:

Rip, luminaire * Rin, ambient = (tg — ta) | Py (C.4)
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c.1.3 Testing in the luminaire

The knowledge of ¢y and Py as provided by the LED module manufacturer, of the geometry
and the surface properties of the cap and of the ¢, surrounding the luminaire is sufficient for
designing a luminaire that maintains the outer surface temperature of the LED module below
f.. However, testing in the luminaire will still be necessary to demonstrate compliance.

Details of the test procedure are under consideration.

C.2 Water contact

LED modules should be protected from direct water contact, for example by drips or
splashing , by the luminaire if the luminaire is rated at IPX1 or higher.

C.3 Blue light hazard assessment

C.31 LED modules of RGO unlimited and RG1 unlimited

If assessment according to |IEC TR 62778:2014 l|leads to RGO unlimited or RG1 unlimited
classification of an LED module with respect to blue light hazard, any luminaire incorporating
ane or more of these LED modules should also be classified as of the same risk group with
respect to blue light hazard, regardless of optics and viewing distance.

However, it should be left to the discretion of the luminaire manufacturer to apply
IEC TR 62778:2014 directly to the luminaire, which could lead to a lower risk group
claszszification.

C.3.2 LED modules with a threshold illuminance Ey,,

If assessment according fo |IEC TR 62778:2014 leads to the classification of an LED maodule
as having a threshold illuminance Ey ., any luminaire incorporating one or more of these LED
modules should be regarded classified as having the same threshold illuminance £, .. The
viewing distance where this threshold illuminance s reached should be calculated according
to IEC TR 62778:2014, 7.1 from the luminous flux distribution measurement of the luminaire.

Howewver, it should be left to the discretion of the luminaire manufacturer to apply
IEC TR 62778:2014 directly to the luminaire. which could lead to a threshold illuminance Ky,
greater than that of the LED module.

NOTE If, apart from the light source and its components, luminaires incorparate passive optical components such
as lenses and refleclors, these will not change £ .

C.4 Working voltage

The maximum working voltage for which the LED module insulation has been designed (see
6.2, item k)) should not be exceeded. The evaluation should take into consideration the
maximum working voltage that occurs in the luminaire circuit {(e.g. in the case of series
connection of LED modules) and the type of insulation required in the luminaire according to
IEC 60598-1:2014 and IEC 60598-1:2014/AMD1:2017, Annex X,

NOTE The maximum working voltage deliverad by the controlgear is the L | and normally occcurs in the case of
an open circult. See |IEC 61347-1:2015 and |IEC 6134 7-1:2015/AMD1:2017, 7 5, itlem u) for the relevant information
for the controlgear.
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Annex D
(normative)

Abnormal temperature test

D.1 Test procedure

D.1.1

The test setup according to D.2 applies.

D.1.2

The sample shall be energized and allowed to run for 7.5 h or until a protective component
permanently shuts down the LED module, whichever comes first, while monitoring
temperatures on the surface of connecting devices and plastic parts on the device serving as
enclosure, electrical barrier, or insulation compaonents.

It is acceptable to take the temperature on the hottest paint of the printed circuit board or of
any other part in contact with the insulation foil as reference temperature of the insulation foil.

D.1.3
The test results are considered acceptable if all of the following conditions are met:

a) no point of the wrapping tissue burns;

b) there are no openings created that permit to contact any part considered as risk of electric
shock according to IEC 61347-1:2015, Annex A with a test probe according to
IEC 61032:1997, Figure 9;

¢} the sample complies with the dielectric voltage-withstand test in Clause 11 between
supply source input and accessible metal parts after this test is complete; and

d}) any gases liberated from the LED module are not flammable if tested with a high
frequency spark generator.

D.1.4

If the test is interrupted by a protective component or feature that automatically resets, the
test shall be continued until the component or feature has operaled for at least 10 cyeles, bul
not less than 7,5 h.

D.1.5
If the test is interrupted by a protective component or feature that requires manual reset (for
example pressing a pushbutton actuator or cycling the supply source off and on), the

protector shall be reset and the test restarted. This shall be continued until the companent or
feature has operated for at least 10 cycles.

D.2 Test setup

D.2A1

Refer to Figure D.1 for an illustration of this setup.

D.2.2

The LED module shall be installed in its connecting device with a spacer used to create a gap
between the thermal interface and heat sink. This spacer shall be placed as close to the edge
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of the thermal interface as the construction allows. The spacer shall be a rigid plastic washer
according to I1SO 7089:2000, size M5, 10 mm in diameter, 1,0 mm thick.

The connecting device shall provide or be attached to a heat sink. The heat sink shall be such
that, when the LED module is inserted without a washer and operated under normal
conditions until thermally stabilized in an ambient temperature, 1,, according to 5.2, the
temperature measured at the ¢ location is not smaller than ¢, — 5 K and not greater than 1.
Thermal stabilization occurs when the temperature change rate is less than 5 K/h.

If the M5 washer is too thick to allow the LED module to engage and be energized by the
lampholder, the next smaller metric washer size (M4, M3,5, M3, M2,5, M2 and M1,8) shall be
tried in turn. The largest of these washers that allows the LED module to engage and be
energized from the lampholder shall be used as the spacer for the test.

If even the smallest washer according to 150 7089:2000 cannot be inserted with the LED
module being energized, the test shall be considered as passed.

D.2.3

A layer of wrapping tissue according to 150 4046-4:2016, 4.215 shall be spread out
horizontally 200 mm = § mm below the sample.

LED module

Red reclangle: Spacer
Dash-dot-line: Wrapping lissue

Blue squares: Lampholder
™ P IEC

Figure D.1 — Abnormal temperature test setup
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