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The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati

fights. IEC shall not be held responsible for identifying any or all such patent rights.

FOREWORD

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote ‘internati
o-operation on all questions concerning standardization in the electrical and electronic fields. Teoythis end
h addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
reparation is entrusted to technical committees; any IEC National Committee interested in‘thé subject dealt

vith the IEC also participate in this preparation. IEC collaborates closely with the Intennational Organizatio
btandardization (ISO) in accordance with conditions determined by agreement between the two organizatior

onsensus of opinion on the relevant subjects since each technical committee has representation fron|
hterested IEC National Committees.

EC Publications have the form of recommendations for internationaluse and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to\ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the. way in which they are used or for
hisinterpretation by any end user.

h order to promote international uniformity, IEC National\Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the I

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
ssessment services and, in some areas, access 46 IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification‘bodies.

\Il 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
hembers of its technical committees_and IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the puplication, use of, or reliance upon, this IEC Publication or any other
Publications.

\ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatiof
hdispensable for the correct application of this publication.

\ttention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pg

commented version (CMV) of the official standard IEC 62722-2-1:2023 edition

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.Gomprising
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A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 62722-2-1 has been prepared by subcommittee 34D: Luminaires, of IEC technical
committee 34: Lighting. It is an International Standard.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

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

a) alignment with I|EC 62717:2014, I|EC 62717:2014/AMD1:2015 and |EC 62717:2014/

AN OO040.
MIVIDUZ.2VU 1 J,

b) [clarification of temperature requirements for the maintenance test, in 10.2 and Annex A

¢) lintroduction of a new Annex C on methods for calculation and measurements of paramefers
for extension of electric and photometric data.

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

Draft Report on voting

34D/1680/FDIS 34D/1687/RVD

Full information on the voting for its approval can be found ify the report on voting indicated in
thelabove table.

Theg language used for the development of this Intermational Standard is English.

Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Part 1 and\[SO/IEC Directives, IEC Supplement, availgble
at fvww.iec.ch/members_experts/refdocs. \T'he main document types developed by IEC |are
dedcribed in greater detail at www.iec.chistandardsdev/publications.

A ljst of all parts in the IEC 62722 series, published under the general title Luminaire
performance can be found on the\lEC website.

Thg 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. Atsthis date, the document will be
e Jreconfirmed,

e |withdrawnm;

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

2\

LED- luminairesfor-general-lighting—applications—This document acknowledges the need for
relevant tests for luminaires using-thisrew-seurce—of LED as an electrical light source [1. This
document is seen in close context with the publication of simultaneously developed
performance standards for luminaires in general and for LED modules. This document does not
consider luminaires designed for LED lamps, which are covered in IEC 62722-1. Changes in
LED luminaires standards have an impact on LED module standards and vice versa, due to the
behaviour of LED. Therefore, for the development of this document, the mutual consultancy of

b el el ! P P 1
exXpertsor oot PTrodutls T1as tanTIiT Pidic.

The provisions in this document represent the technical knowledge of experts from the fieldp of
the| semiconductor (LED chip) industry and of the traditional electrical light sources and
luminaires.

As this document has been simultaneously developed and edited with the“standard for LED
moglules (IEC 62717), where appropriate, the compliance of the LEDs modules with [the
proyisions of IEC 62717 can be transferred to the whole luminaire.



Introduction is updated to better reflect the status of the standard now being the second edition.

https://iecnorm.com/api/?name=122242f5c527e9ae63f29e965bde218b
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LUMINAIRE PERFORMANCE -

Part 2-1: Particular requirements — LED luminaires

1 Scope

Thispartof tEC62722spetifies the performance Tequirementsfor tEDtummimaites,; togeiher

with the test methods and conditions;required-to-show-compliance-with-this-standard. It @pplies

to UED luminaires for general lighting purposes.

Serpi-luminaires are not covered under the scope of this document.

Forlsome types of luminaires (e.g. decorative or household) the provision of‘performance data

under the scope of this document is not appropriate. |2

In this document, the following types of LED luminaires are distingtished.

— [Type A — Luminaires using LED modules where compliance with IEC 62717 *has—bpen
proven is given.

— [Type B — Luminaires using LED modules where compliance with IEC 62717*has-notbpen
broven is not given.

Luminaires using an LED lamp are covered in I[EC 62722-1 and are not within the scope of fhis

dodument. |3

Thg requirements of this document-enly relate to type testing.

Thig-standard-does-not-cover LED-luminaires-that-intentionally-produce-coloured-light,-neither

. lurminai ino OLED ic LEDS).

Thgseperformancefequirements-areadditional-to-therequirementsinHEC62722-1.Clausgs

telmren e e e D alieens s maethece o cnso o et e lnlie cne cocscliing 4

As-this—standard—has—beensimultancously—developed—and-edited—with-the—standardfor HED

modules where annronriate the comnliance of the | ED modiules to the nrovicsione of IEC 82717

mofluleswhere-appropriate-the-compliance-of the LED-modules-to-the-provisions-of IEC-62{ 17

This document covers LED luminaires using LED modules, based on inorganic LED technology

that produces white light.

technology (organic LED technology). [

It does not cover luminaires using light sources based on OLED

The lifetime of LED luminaires is in most cases much longer than the practical test times.

Consequently, the verification of manufacturer’s I|fet|me clalmseanne%lee#radem%umetemw

easi—%—é—ef—éted—h#e—&m%h—a—ma*mrum—ef—@—@@@—hé— 6 is out of the scope of this document



The two sentences are introduced to align the text with IEC 62722-1.

Type C luminaires are deleted as they are not covered by this standard as highlighted in the sentence below.

This sentence is moved to Clause 5 "General requirements" as it is not part of the scope.

This sentence is updated and re-edited to better reflect what it is included or not included in the scope of this document.

This standard does not provide method to verify the lifetime of the LED luminaires. The 6 000 h test is not considered a lifetime test.

https://iecnorm.com/api/?name=122242f5c527e9ae63f29e965bde218b
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023

Instead of lifetime validation, this document has opted for lumen maintenance categories at a
defined finite test time. Therefore, the category number does not imply a prediction of
achievable lifetime. The categories are lumen-depreciation character categories showing
behaviour in agreement with the manufacturer’s information which is provided before the test
is started.

N

The
con
For
am

IEG

IEC
strq

IEQ

IEQ

Normative references

following documents are referred to in the text in such a way that'some or all of their con
stitutes requirements of this document. For dated references) only the edition cited appl

undated references, the latest edition of the referénced document (including
bndments) applies.

60598-1:2020, Luminaires — Part 1: General regliirements and tests

60598-2-3:2002, Luminaires — Part 2-3: Particular requirements — Luminaires for road
et lighting

60598-2-5:2015, Luminaires — Part;2-5: Particular requirements — Floodlights

62031:2018, LED modules for-general lighting — Safety specifications

IEQ
IEQ
IEG

IEG

3

62717:2014, LED modules for general lighting — Performance requirements
62717:2014/AMBPA:2015
62717:2014{AMD2:2019

6272241, Luminaire performance — Part 1: General requirements

Téerms and definitions

ent
jes.
any

and

For the purposes of this document, the terms and definitions given in IEC 62717 and1EC-62504;
as-welas the following apply.

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

IEC Electropedia: available at https://www.electropedia.org/

ISO Online browsing platform: available at https://www.iso.org/obp


https://www.electropedia.org/
https://www.iso.org/obp
https://iecnorm.com/api/?name=122242f5c527e9ae63f29e965bde218b
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3.1
LED luminaire
luminaire designed to incorporate at least one-ermere LED light source{s}

Note 1 to entry: The LED light source(s) can be an integral part of an LED luminaire.

[SOURCE: IEC 60050-845:2020, 845-30-056]
32

g_r;e_ o of LED luminaires-that-have

| END modules with the came method of control and aoneration (cemi-intearated intearatdd):
== ROGHHeS-WHAtRe-Same-Metno G- o+ comroraRG-operatoh(Sei-Hegate G Htegratga);
| ED modules with the came elassifieation acecordina to-the method of installation aferehece
= OGUtHES WHAtTHE-SaMe-CraSSHCAHORa CcCorGM g0 e Memn oG OoOHRStahatoi {(FeTrEerence
ic made to lEC 82031 Clause 8) and usina |l ED module of same familv s sheeified inlg 2
SHAAGE 10T E T 0L U9 oAUSe-O)a G USHg+—=uo-MoGtHe-o0-5ameahy-aS SPeeiHe 1oL

of matarikle

o+H—MmMateHES;

3.2
rated ambient performance temperature value
t
q
highest ambient temperature around the luminaire related/fo a rated performance of |the
luminaire under normal operating conditions,—both as%declared by the manufacturer or
responsible vendor

Notg 1 to entry: Rated ambient performance temperature value is expressed in °C.
M&%&WE@W%WQWMWWHW
Notg 2 to entry: There can be more than one l temperature, depending on the lifetime claim, see 3.3.

3.3
usdful life |8
L B,

<of|LED luminaires> length of fime until at maximum a percentage y of a population of operafing
LED luminaires of the same type have degraded to the initial luminous flux emitted multipjied
by fhe luminous flux mairitenance factor x

Notg 1 to entry: The gsefdl life includes operating LED luminaires only.
Notg 2 to entry: _Th&'term "useful life" does not account for the replaceability of the LED luminaire.

Notg 3 to entry: ) The useful life has unit h.

3.4
rat¢d-median useful life |9
L

X
<of LED luminaires> length of operating time during which a total of 50 % ( Bg) of a population
of operatlng LED Iumlnalres of the same type havewame#re&lyﬁfaled%qde#staﬂda%d%st
or flux degraded to the initial
Iummous flux emltted multlplled by the Iumlnous qux mamten ce factor x

Note 1 to entry: The median useful life includes operating LED luminaires only.

Note 2 to entry: By convention, the expression "life of LED luminaires" without any modifiers is understood to mean
the median useful life.

Note 3 to entry: The median useful life has unit h.



Details on how to consider luminaires of the same family are moved to the new Clause 5 "General requirements".

Definition is modified to be aligned with IEC 62717:2014, IEC 62717:2014/AMD1:2015 and IEC 62717:2014/AMD2:2019.

Definition is modified to be aligned with IEC 62717:2014, IEC 62717:2014/AMD1:2015 and IEC 62717:2014/AMD2:2019.

https://iecnorm.com/api/?name=122242f5c527e9ae63f29e965bde218b
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3.5
LED luminaire luminous efficacy
quotient of the luminous flux emitted by the power consumed by the LED luminaire

3.6

abrupt failure value 10

AFV

<of LED luminaires> percentile of LED luminaires having failed to operate at median useful life,
L

X

Notg 1 to entry: The abrupt failure value has unit one and is expressed in %.
4 |Product information

Infgrmation on the parameters shown in Table 1 shall be provided by the manufacturef or
responsible vendor on the product datasheets, leaflets or website.

Coinpliance is checked by inspection.

Table 1 — Product information

Rdgference Parameter

a Rated input power (in W)

b Photometric code?

c Rated luminous flux (in Im)

d Rated median useful life L (h) and and-the-asseciated-ratedlumen-maintenance-factor{x) the
related luminous flux maintenance x® 1d

e Rated abrupt failure value (rated AFV) (%)

f Lumen Luminous flux maintenance code®

g Rated chromaticity coordinate values both initial and maintained®

h Rated correlated colourtemperature (CCT in K)

i Rated colour rendering index (CRI)

j Rated ambient performance temperature value (tq) related to performance for a luminaired (°C)

k Rated LED Juminaire luminous efficacy (in Im/W)

| Ageing time, if different from 0 h

NQTE Regionaltegal requirements-may can apply-and-overrule.

a8 |See IEC62717:2014, Annex D and IEC 62717:2014/AMD2:2019, Annex D.
b [sSée JEC 62717:2014, Table 6 and IEC 62717:2014/AMD2:2019, Table 6.

¢ SeelEC 62717:2074, Table 5.
d See6.2.

The rated useful life L B (in hours) and the associated luminous flux maintenance factor x and percentage y
can optionally be on the product datasheets, leaflets or website.

5 Notused General requirements 12

Performance requirements given in this document are additional to the requirements in
IEC 62722-1, except where, in this document, alternative methods of measurement or limits are
specified.


New definition aligned with IEC 62717:2014, IEC 62717:2014/AMD1:2015 and IEC 62717:2014/AMD2:2019.

The description of the requested parameter is aligned with IEC 62717:2014, IEC 62717:2014/AMD1:2015 and IEC 62717:2014/AMD2:2019.

This clause is introduced to collect requirements that in the previous edition were wrongly located in the scope.

https://iecnorm.com/api/?name=122242f5c527e9ae63f29e965bde218b
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Luminaires are considered within the same family if they have:

— LED modules with the same method of control and operation (semi-integrated, integrated);

— LED modules with the same classification according to the method of installation (reference
is made to IEC 62031:2018, Clause 4) and using an LED module of the same family as
specified in IEC 62717:2014, 6.2 and the same class of protection against electrical shock;

— the same design characteristics distinguished either by common features of materials and
components, or by a method of processing and heat management or both.

Annex B provides an explanation of recommended lifetime metrics.

6 |Test conditions

6.1 General test conditions

Tedt conditions for testing electrical and photometric characteristics, lumen maintenance gnd
lifejare given in Annex A. For a luminaire in a family of luminaires as described’in Clause 5,|the
elegtrical and photometric data can be calculated. When calculation§) are used or when
altgrnative colorimetric data is derived, the methods and conditions giVegh in Annex C shal| be
usgd. Annex C is only valid in the case of luminaires where a singleltED module is used or
where all the LED modules are identical. 13

NOTE The applicability of Annex C to light sources where the light colaUr JS obtained by mixing different spgctra
emifted by different light sources can require more consideration than thos& provided by Annex C.

All tests are measured on "»" LED luminaires of the{same type. The number "#" shall be a
minimum of products as given in Table 3. LED luminaires used in the endurance tests shall|not
be psed in other tests.

Eagh sample luminaire shall comply with all the relevant tests except for the tests of 10.3 where
ong sample is required for each of the three 'separate tests mentioned in Table 2 and Tablg 3.
In qrder to reduce the time of testing, thesmanufacturer or responsible vendor-may can subhmit
additional luminaires or parts of luminaires provided that these are of the same materials and
dedign as the original luminaire and that the results of the test are the same as if carried out on
an |dentical luminaire.

LED luminaires with dimming“control shall be adjusted to maximum output for all tests.

LED luminaires with-adjustable CCT shall be adjusted/ or set to one fixed value, as indicdted
by the manufacturér,or responsible vendor.

LED luminaires-of linear geometry and variable length shall be tested at a length at which|the
parpmeters.are given (e.g. performance per x cm).

6.2| .S“duminaires using LED modules where compliance with IEC 62717-has been
proveris given(TypeA)

Only the tests for measurement of initial performance-are-te as detailed in 6.4 shall 14 be
conducted, when the LED module is operated within its temperature limit lp-

The information for luminaire design given in IEC 62717:2014, Clause B.1, requires LED
modules to be operated within their 1, temperature limit. The 1, temperature shall be measured

in accordance with the thermal test procedure defined in IEC 60598-1:2020, 12.4, (normal
operation). When the luminaire is operating at its own maximum rated ambient performance
temperature value (tq), the Iy limit (for the declared performance — IEC 62717:2014, Table 2
and [EC 62717:2014/AMD2:2019, Table 2) of LED modules operating inside the luminaire shall
not be exceeded. The test voltage for the luminaire shall be 1,00 times the rated voltage of the
luminaire. In luminaires intended to be supplied with constant current, the test current shall be
1,00 times the rated current of the luminaire.



This sentence is introduced to correctly address the use of Annex C.

Link with Subclause 6.4 is explicitly introduced to avoid misinterpretation on the applicability of the requirements.
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For luminaires for road and street lighting and floodlights intended for outdoor use only, the
reduction of the measured temperature according to IEC 60598-2-3:2002, 3.12.1, and
IEC 60598-2-5:2015, 5.12.1, respectively, shall not be applied for the 7, temperature of the LED

module.

The ambient performance temperature ¢

q

is measured in a draught-proof enclosure, as the air

temperature, at a position near one of the perforated walls on a level with the centre of the
luminaire, see IEC 60598-1, Clause K.1, item e).

6.3 Luminaires using LED modules where compliance with IEC 62717 -has not been

6.3]1
Theg

proven is not given (Type B)

General

In drinciple all requirements for the LED light source apply for the luminaire_ as\detailed in 6.4

6.3{2 Creation of module families to reduce test effort

6.3/2.1 General

The

provisions of IEC 62717:2014, 6.2.1 apply to the LED Iluminaire.

6.3{2.2 Variations within family

The

provisions of IEC 62717:2014, 6.2.2 apply to the LED luminaire.

6.3{2.3 Compliance testing of family members

The

6.4
The

provisions of IEC 62717:2014, 6.2.3:apply to the LED luminaire.

Performance requirements

performance criteria given'in Table 2 apply to LED luminaires of Types A and B. All of

tes{ed n LED luminaires shallkhave passed the performance requirements. The parameter gi
in Tlable 2 represents a reptdcement of the corresponding parameter given in IEC 62722-1.

NOTE As indicated in_Clause 5 of this document, the performance requirements given in this Subclause 6.4
addifional to the requifements in IEC 62722-1. Additional parameters or requirements not listed in Table 2 but g

in IHC 62722-1 are Stilk applicable (e.g. the power measured in non active mode).

16

the
ven
17

are
iven



The sentence is removed to avoid confusion and as the requirement is covered by Subclause 10.2.

Again explicit link with Subclause 6.4 is introduced to avoid misinterpretation on the applicability of the requirements.

This sentence is introduced to clarify the applicability of this standard with the requirements in IEC 62722-1 as described in the note.
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Table 2 — Performance criteria for which testing is required

Clause or subclause of Testing Luminaires of Luminaires of
this document (in type A2 b type B
brackets clause or

subclause of
IEC 62717:2014,
IEC 62717:2014/
AMD1:2015 and
IEC 62717:2014/

AMD2:2019)

6.2 LED module performance temperature X X

7 Power X X

8.1 Luminous flux X X

8.4.3 Luminous intensity distribution® X X

8.4.4 Peak intensity value(s)c @ X X

8.4.5 Beam angle value® @ X X

8.3 Luminous efficacy X X

9.1 Initial chromaticity tolerance of the light A X

source®

9.1 Maintained chromaticity tolerance of the _ X

light source®

9. Initial correlated colour temperature of _ X

the light source®

9.3 CRIS-initial _ x

9-3 CRIi-maintained-° 18 = %

10)2 Lumen maintenance _ X

1043 (10.3.2) Temperature cyclingyenergized _ X

10J3 (10.3.3) Supply voltage switching _ X

1043 (10.3.4) Accelerated operation life test _ X

Kely

x 9 required

— 4 not required

The required testing for eachrtype of luminaire is indicated by an "x".

2 | Where the LED manufacturers provide data in accordance with IEC 62717, the tests on the luminaire-may ¢an
be carried out in actordance with the column for Type A luminaires.

b | Testing requirements for Type A LED luminaires will depend on the requirements of IEC 62717. It is not the
intention(toyre-measure the values of a product complying with its own standard. However where luminaifes
combinexdifferent LED modules in one luminaire, or where secondary optics are added to the luminaire, certpin
pardmeters-may can be required to be measured, e.g. if there is a mixing of colours, the final CRI and CCT
néed fo shall be measured in the luminaire.

¢ “Applicable To Tuminaires which modity the light distribufion of the light from the LED module.

Where a manufacturer claims these values.

€  The values of 9.1, 9.2 and 9.3 relate to the light source.

7 Input power

The provisions of IEC 62717:2014, Clause 7 apply to the LED Iluminaire. Power-shall-be is
measured at the supply to the luminaire, see Figure 1. In case the power is not constant, the
average of the power is measured over an appropriate time by taking into account the nature
of the variation.


Modification is introduced to align the requirements with IEC 62717:2014, IEC 62717:2014/AMD1:2015 and IEC 62717:2014/AMD2:2019.
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NOTE The luminaire can contain components (e.g. digital controllers or sensor) which do not consume constant
power, but can be in the sleeping mode and then work and take power.

8 Photometric performance

8.1 Luminous flux

The provisions of IEC 62717:2014, 8.1 apply to the LED Iluminaire. In addition, the provisions
in the second paragraph of Clause A.1 of this document apply where a rated ambient
performance temperature value other than 25 °C is advised by the manufacturer.

8.2 Luminous intensity distribution, peak intensity and beam angle
8.2{1 General

Theg provisions of IEC 62717:2014, 8.2.1 apply to the LED luminaire.

8.2{2 Measurement

The provisions of IEC 62717:2014, 8.2.2 apply to the LED luminaire,

8.2(3 Luminous intensity distribution

Theg provisions of IEC 62717:2014, 8.2.3 apply to the LED, [luminaire.

8.2{4 Peak intensity
The provisions of IEC 62717:2014, 8.2.4 apply to.the LED luminaire.

8.2|5 Beam angle
Theg provisions of IEC 62717:2014, 8.2.5apply to the LED luminaire.

8.3| Luminaire luminous efficacy

Thg LED luminaire luminous efficacy shall be calculated from the measured initial luminous flux
of gn LED luminaire divided by the measured initial input power of the same LED luminaire.|For
measurement of luminous flux, see 8.1. For input power measurement, see Figure 1.

9 |Chromaticity.coordinates, correlated colour temperature (CCT) and colour
rendering

9.1] Chromaticity coordinates

Theg provisions of IEC 62717:2014, 9.1 apply to the LED luminaire.

9.2 Correlated colour temperature (CCT)

The provisions of IEC 62717:2014, 9.2 apply to the LED luminaire.

9.3 Colour rendering index (CRI)

The provisions of IEC 62717:2014, 9.3 and IEC 62717:2014/AMD2:2019, 9.3 apply to the LED
luminaire. 19



In IEC 62717:2014/AMD2:2019 the measurement of the CRI after 6 000 h has been deleted. The requirement is removed for alignment.
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10

LED luminaire life

10.1 General

The provisions of IEC 62717:2014, 10.1 apply to the LED luminaire.

10.2 Lumen maintenance

Itid
(se
att

the

Other luminaires are submitted for the test. The provisions of IEC 62717:2014, 10.2

IEQ

not necessary for LED luminaires using modules shown to be in conformity with TEC 62
b 6.2)-do-net-have to be submitted for the test. Maintenance values declared for the mog
ne considered rating 7-may can be declared as the maintenance values of the lumihairg

related rated ly-

62717:2014/AMD2:2019, 10.2 apply to the LED luminaire except that-the maintenance

sha

int

Cornpliance criteria:

The
ratg

For

code as the provided values. All the LED, modules in a sample shall pass the test.

10.

The
LEL

The
for

For
with
cor
Sey
10.

Il be conducted at the rated amblent performance temperature value in the tempera1

measured luminous flux value shall not be less'than the luminous flux value given by
d lumen maintenance factor related to the rated*median useful life.

all the tested items in a sample, the measured values shall be of the same maintena

B Endurance tests

provisions of IEC 62717:2014, 10.3 and IEC 62717:2014/AMD2:2019, 10.3 apply to
D luminaire.

endurance test shall be performed only on LED luminaires using LED modules not tes
compliance with (EC 62717.

the accelerated operation life test, LED luminaires using LED modules where complia

IEC 62747—has—neot—been—proven is not given, shall be operated at a temperaf
responding to 10 K above maximum Iy advised by the manufacturer or responsible ven

arate jsamples shall be used for the endurance tests of IEC 62717:2014, 10.3.2, 10.3.3
B:4(and IEC 62717:2014/AMD2:2019, 10.3.2, 10.3.3 and 10.3.4.

17
ule
for

and
test
ure

the

nce

the

ted

nce
ure
Hor.

and

Where in IEC 62717:2014, 10.3 and IEC 62717:2014/AMD2:2019, 10.3 the word "module" is
mentioned, it shall be considered as "luminaire", where appropriate.

11

Verification

The minimum sampling size for type testing shall be as given in Table 3. The sample shall be
representative of a manufacturer’s production. If the LED luminaire does not change

pro

perties of-singleLEDs; LED packages or LED modules, it should be allowed to m

reference to the test data of the LED manufacturers.

The results of the test shall comply with the requirements given in Table 2.

the
ake
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Requirements for the whole production testing are under consideration.

Table 3 — Sample sizes

Clause or Test No reliability data LED modules where
subclause of this of components compliance with
document (in available IEC 62717-has-been
brackets clause or proven is given
subclause of Minimum sample g
IEC 62717:2014 size (units) for Minimum sample
IEC 62717:2014; testing at 25 % of size (units) for
AMD1:2015 and lifetime (6 000 h testing (0 h)
IEC 62717:2014/ max.)
AMD2:2019)

6.3 LED module performance temperature 1

7 Power 1

8.1 Luminous flux 1

8.4.3 Luminous intensity distribution 1

4.4 Intensity value 1
4.5 Beam angle value 1
A . . . Same 5 samples'for

8.3 Luminaire luminous efficacy all tedts 1

9.1 Initial chromaticity tolerance -

9.1 Maintained chromaticity tolerance -

9.9 Initial correlated colour temperature -

9.3 CRI-initiat -

£ el -

102 Lumen maintenance -

10J3 (10.3.2) Temperature cycling, energized 5 -

1043 (10.3.3) Supply voltage switching 5 -

1043 (10.3.4) Accelerated operation(ife test -
Forta-luminaire-with-external controlgear,-the-input-power-of-the-external-controlgear-required
to-dperate-the-luminaireshould-be-taken-into-account—FormeasurementseetEC-62442-3:2014,
Thit ic for the for thae-hurnose of the efficacv ealeulation of the himinaire nliie avternal aear
HHs-1stor-the-torthe-purpose-otine-ethHcacy-catcuiation-or-tnetuminatre-pids-externat-geat
NOTE 2 For aduminaire with external controlgear, the input power of the external controlgear is taken into accpunt
wheh it is reqlired to measure the efficiency of the full system (luminaire plus external controlgear). For controlgear
efficjency_measurement, see IEC 62442-3. 20



Explanation is rephrased to better describe the situation for luminaires with external controlgear.
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U.LLP
Al
L/
Test voltage
at luminaire
supply
terminals

Luminaire
+

Controlgear

Test voltage at luminaire supply terminals

U.LLP.

a) Luminaire with integral gear (also valid for prewired
controlgear and supply input lead)

IEC

|

N

Controlgear

Luminaire

Test voltage, power or current atuminaire supply terminals

IEC

b) Luminaire with.éxternal gear (external controlgear is not supplied
as an integral part of the luminaire)

Figure 1 — Terminals to be used for input power measurement
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Annex A
(normative)

Measurement method of LED luminaire characteristics

General

The provisions of IEC 62717:2014, Clause A.1 and IEC 62717:2014/AMD2:2019, Clause A.1
apply to the LED luminaire, except that the-werding-inthe third paragraph first sentence“inthe

ten
be

Wh
ma

luminous flux value at 25 °C to the luminous flux value at the declared amhient temperat

Thi

In 4
me
of t

A.2

The
apg

A.3

The
apg

pe#a%u—re—mtewa#étpﬁtafeed%—t -rated)-does-notapply-to-the LED-luminaire luminaire s
ested at the ambient temperature of 25 °C £ 1,2 °C. 21

bre a rated ambient performance temperature value Iy other than 25 °C is advised by
nufacturer, a correction factor-will-need-te shall be established to correct-the measu

5 shall be done using relative photometry in a temperature controlled €abinet.

ddition, for LED luminaires, international and regional requirements-shall-be folowed
hsurement methods and provision of data can apply-butfermat+rway-be-optional. The for

he data is optional.

Electrical characteristics

provisions of IEC 62717:2014, Clause A.2 and 1TEC 62717:2014/AMD2:2019, Clause
ly to the LED luminaire.

Photometric characteristics

provisions of IEC 62717:2014,-Clause A.3 and IEC 62717:2014/AMD2:2019, Clause
ly to the LED luminaire.

hall

the

red
ire.

for
mat

A2

A3



Requirement is modified to better reflect the test condition of the luminaire where tp is not applicable.
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Annex B
(informative)

Explanation of recommended lifetime metrics

B.1 General

The lifetime of LED luminaires can be far more than what practically can be verified with testing.
Furthermore the decrease in light output differs per manufacturer, making general prediction
methods difficult. This document has opted for lumen maintenance categories that cover |the
initial decrease in luminous flux until an operational time as stated in 6.1. Because of this\lim|ted
tes{ time, the claimed life of an LED luminaire cannot be confirmed nor rejected in most cages.

NOTE The useful life of a luminaire refers to the lumen maintenance projections of the LED light(Seurces integrpted
into [that luminaire or to the number of hours that an LED luminaire will deliver a sufficient amqunt of light in a given
application.

Lumjfnaire life, on the other hand, is linked with the reliability of the components of ap~LED luminaire as a sysfiem,
inclyding the electronics, materials, housing, wiring, connectors, seals, and so on. Thelentire system lasts only as
long| as the critical component with the shortest life, whether that critical component’is a weather seal, an opical
elenjent, an LED, or something else. From this point of view, LED light sources_are simply one critical compopent
among many — although they are often the most reliable component in the whole-lighting system.

If an[LED luminaire is equipped with a replaceable LED module, luminaireiife/can be decoupled from the LED mofdule
and Jits life. This brings luminaire life closer to the current definition of luminaire life for conventional light sourcegs.

B.2 Lifetime specification

It i recommended for LED luminaires to specify)the lumen maintenance apart from the abfupt
faillires in a standardized way giving more insight in light output behaviour. One can distinguish
two| types of failures.

a) [Lifetime specification for gradual {ight output degradation

[The gradual light output degradation of a population of LED luminaires at a certain poirt in

time is called "useful life" and ‘expressed in general as L,B,,.
yal

LED products with a light output lower than the required luminous flux maintenance factpr x
are ealled “flux degraded”, because they produce less light but still operate. "L B, lifd'
th€’fime of use at which 10 % of products have flux degraded. The time of use at which

l:. hg D) minairg Arg dearaded he B " lled "maoadian a |fe

X
and expressed as L,. The population includes operating LED luminaires only; non-operative

luminaires are excluded. 22

b) Lifetime specification for abrupt light output degradation
The abrupt light output degradation of a population of LED luminaires at a certain point in
time is called "time to abrupt failure" and expressed as Cy.

The recommended lifetime metrics for specifying LED module life is explained in
IEC 62717:2014, Annex C and IEC 62717:2014/AMD2:2019, Annex C and apply to the LED
luminaire. For compliance criteria see 10.2 of this document.



Alignment with IEC 62717:2014/AMD2:2019 where the term "parametric failure" has been modified in "flux degraded".
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Annex C
(normative)

Methods for calculation and measurements of parameters
for extension of electric and photometric data 23

C.1 Introductory remarks

Forease of use the abbreviated terms and Q\J/mhnle used in this Annex C are listed hereafter:

LUMg Original luminaire: a luminaire used to measure photometric, colorim apd
electrical data, where the measured parameters are used as referen@.

LUMp Derived luminaire: a luminaire that differs from the LUMg f (hhe same
parameters or components, for which the electrical, photome parametgrs
can be determined by calculation and measurements, Npased upon the
reference measurements from the original luminaire. (L’

4

) Original flux: the total luminous flux of the LUMg,. /\(1/

o Derived flux: the luminous flux of the LUMp,. Q)"l,

Pq Original input power: the electrical input po (df the LUMg.

Pd Derived input power: the electrical power&(\he LUMp.

LED_MODg Original LED module: the single or ple module(s) used in the LUM,.
LHD_MODp Derived LED module: the single {{%ultiple module(s) used in a LUMp.

MPq Measured photometric parame‘(é}on original luminaire: a parameter measurgd
in specified conditions on LQ@_UMO for comparison purposes.
NOTE 1 The photometric eter measured is the reading of the sensor in the photomefric
measuring system. This p meter is used for comparison purposes only, so, being relatjve
measurements, it does matter which is the physical measured quantity.

MpPp Measured pho metric parameter on derived luminaire: a parameter measurgd
in specified itions on the LUMp for comparison purposes.

O

NOTE 2 _The photometric parameter measured is the reading of the sensor in the photomefric
measur'@\system. This parameter is used for comparison purposes only, so, being relatjve

mea ents, it does not matter which is the physical measured quantity.
K¢ §®nous flux factor <of the luminaire>: ratio of the luminous flux of the LUMp
Q‘ the luminous flux of the LUMg,.
C.2 \'General

All the tests shall be carried out in accordance with Clauses 7, 8 and 9.

The methods and conditions are limited to the single parameter variation or component variation
on the LUMg,.


According to the previous edition of this standard, each luminaire with every variation in its setting or construction needed to be measured for its photometric performance. This led to a huge quantity of tests to be carried out with high expense.
A complete test of all luminaire variations on a goniophotometer system is not always required and it is possible to calculate parameters by using suitable methods on scientific bases without repeating all the measurements.
This annex provides methods for extrapolation of different parameters based on proportional factors derived by tests and scientific bases, also considering general uncertainty data and tolerances about these measurements. This annex is drafted as “normative”, to allow manufacturers and testing laboratories to use these methods and to avoid measurement repetition across all possible configuration/testing on the affected luminaires.
For an original luminaire tested according to this standard, all the photometric data is measured and available. 
There are several cases (e.g. variation of the luminaire parameters/components or its configuration) which do not affect the relative luminaire luminous intensity distribution, but only the total luminous flux emitted and/or input power (and consequently the efficacy).
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C.3 Method 1 — Different current setting

C.3

A General

This method is applicable when the LUMp differs from the LUMg for the current setting only.

This method is applicable in case of a luminaire provided with or to be associated with a
controlgear that allow the possibility to set different currents on the LED module. This method
is only applicable in case of an LED module intended to be supplied by a constant current
controlgear and where the forward current of the LEDs is controlled by the controlgear only.

Wit

chgnge for all the derived luminaires LUMp since the luminaire is the same exce

diff
qusg
NOT
isa

The
cur

Thi
ext

C.3
Cc.3

Thi
at d

In d
car
at |
and
and
ma
me
cur

C.3

The

seffi

the above conditions, the relative luminous intensity distribution of the LUMg do§

erent LED current setting. The differences between the LUMgy and LUMp ar(,bnly
ntity of luminous flux, the input power and consequently the luminous effica&yl/

E It is expected that all the other parameters do not change significantly or that the varh{t% is so small tH
ceptable for the purposes of this document. (l;
’

procedures described in Clause C.3 provide the possibility to determine the flux ver
'ent and the input power versus current curves as characteristipf//\o the luminaire.

©

5 method allows the possibility to interpolate values betw%%different current settings.

apolation beyond minimum and maximum measured VQN is not allowed.
O

2 Procedure QQ

21 General \\Q

)
5 procedure allows to calculate the derive%slbminous flux @ and the derived input power
ifferent current settings through measm&nents of MP5 and MPy,.

ase the luminaire allows two diffe&nt current settings only, the two measurements shal
fied out (LUMg and LUMp). In\'@se of multiple current settings the test shall be carried
past at three different valgec}Hhe current setting of the LUMg (usually the maximum curr
at least two other diff current settings that cover the full range (e.g. minimum va
mean value). The différence between current settings shall be less than 40 % of
imum current. Fatrlintermediate values linear interpolations between the two adjaq
hsured values ar@ lowed. Where the minimum value is lower than 20 % of the maxin
rent, more th&rﬁhree current setting shall be considered.

2.2 #l procedure

sually the maximum current) shall be available.

not
the
the

at it

SuUsS

Any

Pp

be
out
bnt)
lue
the
ent
um

ent

d @the previously tested LUMg (in accordance with Clauses 7 and 8) with one cur
ué(u

The sample tested as LUMg is placed in a fixed position:

In case of a relative measurement in a goniophotometer, the luminous intensity shall
measured in a single direction in an area where the gradient variation of intensity is |

be
ow.

This direction shall also contribute significantly to the illuminating task e.g. at nadir or near

the direction of maximum intensity. This direction shall be kept constant during
measurements.

the

In case of a relative measurement in an integrating sphere, the luminaire position shall be

kept constant during the measurements.

NOTE Being a relative measurement with the same luminaire, the restriction related to the maximum allowed
dimension of the luminaire compared with the dimension of the integrating sphere, can be disregarded.
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At the current to the LED module used for the complete test on the LUMg, the parameter MPg

(relative intensity value in the goniophotometer or relative flux value in the sphere) and the input
power Po are measured followed by the measurements of those parameters for the different
current settings. After any change in current setting and before measurement, the luminaire
light output shall be stabilized in accordance with the relevant test procedures of Annex A.

C.3

.2.3 Calculation of the derived parameters

The flux values of the other current settings will be the @p, calculated in this way:

Wi
(se

t

g M (%) Q
7o ()= 00X = N}
° O
where (x) is the current settings on each measurement. (_1/6.1/
h three or more measurements it is possible to get flux-current and ﬁ(/?wer-current curves
e Figure C.1). (1//
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Figure C.1 — Example of flux vs current (in blue) and power vs current
(in orange) curves, showing which are LUMgy or LUMp measurements

Flux and power of the intermediate (where applicable) current settings (A, B, C, ...) can be
calculated by the linear interpolation between the nearest measured values as shown in

Fig

ure C.2.
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&ure C.2 — Example of flux vs current (in blue)
C) and power vs current (in orange) curves
C.33 Ex@ﬁ of applicability of Method 1 using a goniophotometer
Thip exa of applicability of Method 1 allows the calculation of @5 and P, comparing

Th

inerLQ%dts readings of the luminaire in different current conditions by using a goniophotomse

is carried out in the following way:

a)

Test procedure

the
ter.

The LUMg is tested in accordance with Clauses 7 and 8 by making the full measurements
on one current setting (usually the maximum current). Then, without making any adjustment

on the luminaire, place the luminaire in a fixed position so that the instrument measures

the

luminous intensity in a single direction, usually close to the direction of the maximum
intensity. In this condition the parameter MP5 and the input power P4 shall be measured.

With the luminaire in the same position, change the current setting and make the same
measurements on the derived luminaire LUM obtaining the parameter MPp and input power

Pp. After any change of operating condition, the luminaire shall be stabilized as required for

all photometric tests by the relevant standard test procedure.
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b) Calculation of the derived parameters
Use the same calculation method as in C.3.2.3.

C.4 Method 2 - Different binning (flux, CCT, CRI) of LED packages or LED
modules

cC.41 General

This method is applicable where the LED package used in the LUMp differs from the LED
. . . . soticable

5 Hh—for—a—spesificperformance—eharas = e orbe o
where the LED packages do not change the geometrical characteristics (having the s@c hip
ED model design, geometry, dimensions, materials) and relative luminou ensity

disfribution. The following different performance parameters are considered: 0y
N4

— [different luminous flux, (-1/
— [different CCT, .

4
— [different CRI. q;q/

This method is not applicable where the luminaire is provided wit}}é\ elective optics sensifive
to the wavelength. @

O

In general, when identical LED chips are considered, t s@nput power of the LED module
remains the same and consequently it is not necessary- make any further calculation| for

der|ved input power Pp. QQ

C.:I.Z Procedure | for method 2 (K® for LE§$odules)

C.42.1 General <

O
Thip procedure allows to calculate a K®_factor for the luminous flux, by comparing the luminpus
fluq of the LED_MODp with the Ium'@us flux of the LED_MOD. It is assumed that this |K®

faclor remains the same in the luminaire so, the luminous flux of the LUMp can be calculdted

by multiplying the luminous fluwﬁ"'the LUMg by the K® factor.
‘\\0

This method is only applicgkfle in case of LED modules designed to be supplied by a constant

curfent controlgear ar@yﬁere the forward current of the LEDs is controlled by the controldear

only. C)O

C.42.2 T@i’ocedure

Theg following method is based on the comparison of the parameter measured with both|the
LED_MODg and LED_MOD( placed in the same position in the photometric measuring systgm:

- :II UdotT Uf d |c=at;vc IIICGDUIGIIIUIIt ;II d HUII;U}JhUtUIIICtGI, thG :uIII;IIUuO ;IItGIIQ;ty Ohd: be
measured in a single direction in an area where the gradient variation of intensity is low.
This direction shall also contribute significantly to the illuminating task e.g. at nadir or near
the direction of maximum intensity. This direction shall be kept constant during the
measurements.

— In case of a relative measurement in an integrating sphere, the LED module position shall
be kept constant during the measurements.

They shall be supplied with the same forward current and the thermal condition shall be the
same so that the modules shall run at the same 1 temperature (tp does not vary by more than

5°C).

The test shall be carried out at the same current used in the luminaire or the highest current
used in the luminaire where the LED module is intended to be installed.
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By reading the photometric instruments, the parameter MPg for the LED_MODg and the MPp
for the LED_MOD are measured.

In case of measurements made by a goniophotometer, for better reproducibility and to reduce
possible measurement uncertainty due to variation in the LED module positioning, it is
recommended to compare the total luminous flux.

Cc.4

2.3 Calculation of the derived parameters

The Ko factor is calculated with the following formula:

The
flux

The

Itig

C.

Thi
but

can

NOT

sanpples, getting the mean values in order to reduc@@ production variation.

C.:l.3 Procedure Il for method 2 (K® for k&luminaires)

o M. Q@

N
Ko factor can be used to get the luminous flux @p of the LED_MODp f the lumin
@ of the LED_MODg by the following formula. (V'\
oV
4

Ko factor can also be used to calculate the @p of the L\@g.

X

also recommended that the measurement be carri %ut on from three to five LED mod

.3.1 General \‘g\@
5 procedure allows to calculate a. actor for the luminous flux as described in meth

using the luminaires LUMp and -QbMO instead of modules. The luminous flux of the L
be calculated by multiplying 1@ luminous flux of the LUMg by the K& factor.

QY

pus

ule

bd |
Mp

N\
E This procedure is only r exm where the measured photometric parameter (for example luminous intengity)

C.
UsH

UsH

is ;:|oportiona| to the luminous ﬂyx, thereby determining K® so that @ of the luminaire can be calculated.

C.43.3 é&alculation of the derived parameters

.3.2 Test p dure

the same @‘procedure as in C.4.2.2 but with luminaires instead of modules.

Same calculation method as in C.4.2.3 but with the measured photometric paramet

MP

fro +h Lyt oirnes tnataod ~AF oo

Cc.4
Cc.4

nd MND PR a PN
oIV ) T O e To o T S S, i ot oT T

4 Procedure Ill for method 2 (K® for LED packages)

4.1 General

This procedure allows the calculation of the K® factor by comparing the test results on the LED
packages tested in accordance with CIE 235. The data of the LED packages used in LUMg are

compared with the same data of the LED packages used in LUMp,.

C.4

4.2 Test procedure

Use the same test procedure as in C.4.2.2 but with the measurements made in accordance with
CIE 235.
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C.4.43 Calculation of the derived parameters
Use the same calculation method as in C.4.2.3.

C.5 Method 3 — Use of a different LED controlgear or additional electrical
components

C.5.1 General

This_method is applicable when the LUMp differs from the LUM for the LED controlgear or for
the|presence of additional electrical components. This method is applicable only Whertal@L ED

moglule(s) of the LUMg is(are) identical to the LED module(s) of the LUMp and opera n{the
same operating conditions including LED drive current.

>

Procedure | of method 3 is applicable in the case where different contrc‘l&ar are uged;

propedure Il of method 3 is applicable in the case where additional eIectnchsL omponents |are

installed within the luminaire. (l/
4

C.5l2  Use of a different LED controlgear /\(1/

It i often necessary to change or to have the possibility to u aqRernative LED controlgear to
supply the LED modules in a given luminaire. \Q/

It ig clear that when changing the controlgear, even QHQ forward current to the LEDs is |the
same, the total input power of the luminaire can be different, thus Pp could be different from|P5

Therefore, the efficacy will also be different, but t eIatlve luminous intensity distribution dpes
not|change and, provided that the acceptance co! itions below are fullfilled, it can be grarjted
that the total flux does not vary either. @s\
N

It cgn be assumed that the total flux doeglnot change if both of the following conditions are met:

e [the driving current of the LED Gé\ule in the derived luminaire is within £2,5 % of the driying
current of the LED module in’& original luminaire;

* of the LED module doK@ t vary by more than 5 °C.

NOTE Both the above condijtions will ensure that the different powers in the components inside the luminaire dq not
affe¢t the LED module workingd condition and temperature.

Thg LUMp input @yer is measured in accordance with the conditions indicated in Clause 7{ All
other parame@g'emain the same as in the LUMg

C.5.3 *Q-\Hditional electrical components installed in the luminaire (e.g. controlling

\Q/ evice)

By adding an electrical component in the luminaire, the result is an increase of the luminaire
input power, but the relative luminous intensity distribution does not change and, provided that
the acceptance conditions below are fullfilled, it can be granted that the total flux does not vary
either.

It can be assumed that the total flux does not change if both of the following conditions are met:

e the driving current of the LED module in the derived luminaire is within £2,5 % of the driving
current of the LED module in the original luminaire;

e 1, of the LED module does not vary by more than 5 °C.

NOTE Both the above conditions will ensure that the different power in the components inside the luminaire do not
affect the LED module working condition and temperature.
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The LUMp input power is measured in accordance with the conditions indicated in Clause 7. All
other parameters remain the same as in the LUMg

C.6 Application of methods 1, 2 and 3 to luminaires of the same family

Although methods 1, 2 and 3 are applicable in the conditions and with the limitation described
in Clauses C.3, C.4 and C.5, the result of these methods, being comparative methods, can be
extended to luminaires of the same family where different secondary optics are used to get
different light distribution and consequently different luminous flux.

NOT
curr

As
and
par

Int

lumlinaire with different optics, shall be measured as LUM

be

C.7

Sed

E In principle, luminaires using different secondary optics have the same behaviour against the L@i

bnt. Q

h consequence, the result of these methods can also be used to calculate th inous
input power on different current settings (as described in method 1) ith diffe

hmeters (as described in methods 2 and 3) on luminaires with the foIIow}Q haracterist

’
identical case: heat sink and identical general characteristics (e.qg. rpﬁl(lfial, shape, desi
fo, of the LED module that does not vary by more than 5 °C; /\(1/

different secondary optics. @q’

his case the input power, the luminous flux and the Ium@é intensity distribution for e
and the derived flux @y and Pp

calculated by applying the above methods.

L
O

Overview of the methods in Ann;xs\§
Table C.1 \‘g\
o
Q\
xO
oF

ving

flux
ent
cs:

jn);

ach
can
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Table C.1 — Overview of the methods in Annex C
and parameters that can be derived from LUMg

Clause of Original Derived luminaires
this luminaire
document '—UMD
(in brackets LUMo
clause of Lower Different Different Different Different Additional Different
IEC 62717: current if FLUX bin CCT bin CRI bin controlgear electrical secondary
2014, components optics
IEC 62717:2
014/AMD1:2
015 and
IEC 627172
014{AMD2:2 A
019) N
AN

6.2 LED module |Same as Same as Same as Same as Same as Same as (S\bz e ag
performance LUMo LUM4 LUMo LUMg LUMo LUM4 MO
temperature ﬂ(b

7 Input power Calculated | Same as Same as Same as To be Tob v Same af

in LUMg LUMg LUMg measured m a?Lned LUMg
accordance ‘

with q/’

Clause C.3 laXi

8.1 Total Calculated | Calculated Calculated Calculated Same (‘1/ Same as To be

luminous flux |in in in in LUN@{/‘ LUMg measured
accordance | accordance |accordance |accordance @
with with with with
Clause C.3 |Clause C.4 |[Clause C.4 |[Clause C.4 ‘\)

8.2.B Relative Same as Same as Same as Same \‘(‘/Same as Same as To be
luminous LUMO LUMO LUMO LUMan\ LUMO LUMO measureld
intensity
distribution Q

8.2.4 Peak Calculated | Calculated Calculated QMculated Same as Same as To be
intensity in in in \ in LUMo LUMo measured
value(s) accordance |accordance accor@ accordance

with with with with
Clause C.3 |Clause C.4 Cla@p C.4 Clause C.4
\f\‘

8.2.p Beam angle Same as Same as sQéme as Same as Same as Same as To be

value LUMg LUMg Q\LUMO LUMg LUMg LUMg measured
) N\

8.3 Efficacy To be To beQ To be To be To be To be To be

calculated c:ﬂﬁated calculated calculated calculated calculated calculatgd

9.1 Chromaticity |Same as § a\m'e as To be To be Same as Same as Same af
tolerance LUMgy - C) UMg measured measured LUMg LUMg LUMg
initial \}

O

9.1 Chromaticity | Same as Same as To be To be Same as Same as Same ad
tolerance o’ LUM4 measured measured LUMg LUM4 LUM4
maintained N

N/

9.2 Correlate() Same as Same as To be To be Same as Same as Same ag
colour ; . LUMo LUMo measured measured LUMo LUMo LUMO
tem e
ini
N

9.3 ‘&ngnitial Same as Same as To be To be Same as Same as Same ag

. (’ [ LUM, LUMg measured measured LUM, LUMg LUM,

10.4 \ Lumen Same as Same as Same as Same as To be Same as Same ag

maintonanco LLIMA LLI0A LLIMA LLI0A maacurad LLIhA LLIMA
[9] 9] ] 9] (9]

10.3 (10.3.2) | Temperature | Same as Same as Same as Same as To be Same as Same as
cycling, LUMg LUM4 LUMg LUMg measured LUM4 LUM4
energized

10.3 (10.3.3) | Supply Same as Same as Same as Same as To be Same as Same as
voltage LUMo LUMo LUMo LUMO measured LUMo LUMO
switching

10.3 (10.3.4) | Accelerated Same as Same as Same as Same as To be Same as Same as
operation life LUMO LUMO LUMO LUMO measured LUMO LUMO
test
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List of comments

Introduction is updated to better reflect the status of the standard now being the second
edition.

The two sentences are introduced to align the text with IEC 62722-1.

Type C luminaires are deleted as they are not covered by this standard as highlighted in
the sentence below.

This sentence is moved to Clause 5 "General requirements" as it is not part of the scope.

This sentence is updated and re-edited to better reflect what it is included or not inclugded
in the scope of this document.

This standard does not provide method to verify the lifetime of the LED luminaires. The
6 000 h test is not considered a lifetime test.

Details on how to consider luminaires of the same family are moved-to the new Claude 5
"General requirements”.

Definition is modified to be aligned with IEC 62717:2014, |IEC 627 17:2014/AMD1:2015 and
IEC 62717:2014/AMD2:2019.

Definition is modified to be aligned with IEC 62717:2014AEC 62717:2014/AMD1:2015 and
IEC 62717:2014/AMD2:2019.

New definition aligned with IEC 62717:2034, I|EC 62717:2014/AMD1:2015 and
IEC 62717:2014/AMD2:2019.

The description of the requested parameter is aligned with IEC 62717:2Q14,
IEC 62717:2014/AMD1:2015 and IEC 62717:2014/AMD2:2019.

This clause is introduced to collect requirements that in the previous edition were wrongly
located in the scope.

This sentence is introduced to-correctly address the use of Annex C.

Link with Subclause 634’ is explicitly introduced to avoid misinterpretation on [the
applicability of the requifements.

The sentence is-temoved to avoid confusion and as the requirement is covered| by
Subclause 10.2.

Again explicit link with Subclause 6.4 is introduced to avoid misinterpretation on [the
applicability of the requirements.

This sentence is introduced to clarify the applicability of this standard with the requiremgnts
indEC 62722-1 as described in the note.

Modification is introduced to align the requirements with [EC 62717:2014,
IEC 62717:2014/AMD1:2015 and IEC 62717:2014/AMD2:2019.

In IEC 62717:2014/AMD2:2019 the measurement of the CRI after 6 000 h has been
deleted. The requirement is removed for alignment.

Explanation is rephrased to better describe the situation for luminaires with external
controlgear.

Requirement is modified to better reflect the test condition of the luminaire where t; is not
applicable.

Alignment with IEC 62717:2014/AMD2:2019 where the term "parametric failure" has been
modified in "flux degraded".
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23 According to the previous edition of this standard, each luminaire with every variation in its
setting or construction needed to be measured for its photometric performance. This led to
a huge quantity of tests to be carried out with high expense.

A complete test of all luminaire variations on a goniophotometer system is not always
required and it is possible to calculate parameters by using suitable methods on scientific
bases without repeating all the measurements.

This annex provides methods for extrapolation of different parameters based on
proportional factors derived by tests and scientific bases, also considering general
uncertainty data and tolerances about these measurements. This annex is drafted as
"normative”, 1o allow manufacturers and fesiing Taboratories o use these methods and to
avoid measurement repetition across all possible configuration/testing on the affegted
luminaires.

For an original luminaire tested according to this standard, all the photometric data is
measured and available.

There are several cases (e.g. variation of the luminaire parameters/components of its
configuration) which do not affect the relative luminaire luminous intersity distribution,|but
only the total luminous flux emitted and/or input power (and consequently the efficacy)
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LUMINAIRE PERFORMANCE -

Part 2-1: Particular requirements — LED luminaires

OB IEAALAODD

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.Gompri
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
o-operation on all questions concerning standardization in the electrical and electronic fields. Toythis end
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Pgblication(s)"). T
reparation is entrusted to technical committees; any IEC National Committee interested in‘the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental*organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with the Intenpational Organizatio
tandardization (ISO) in accordance with conditions determined by agreement betweén the two organizatior]

2) The formal decisions or agreements of IEC on technical matters express, as néarly as possible, an internati
onsensus of opinion on the relevant subjects since each technical committee has representation fron

interested IEC National Committees.

3) IEC Publications have the form of recommendations for international usé and are accepted by IEC Nati
ommittees in that sense. While all reasonable efforts are made o\ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the. way in which they are used or for

isinterpretation by any end user.

4) order to promote international uniformity, IEC National\Committees undertake to apply IEC Publicat

ansparently to the maximum extent possible in their national and regional publications. Any divergence betw

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confo
ssessment services and, in some areas, access46 IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification‘bodies.

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

7) WNo liability shall attach to IEC or its directors, employees, servants or agents including individual experts
embers of its technical committees_ahd IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the puplication, use of, or reliance upon, this IEC Publication or any other
ublications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publicatior

indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pg

ights. IEC shall nat be held responsible for identifying any or all such patent rights.

IEQ 62722-2<1"has been prepared by subcommittee 34D: Luminaires, of IEC techn
committee B84y Lighting. It is an International Standard.

second edition cancels and replaces the first edition published in 2014. This edi

ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the Ijtter.
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constitutes a technical revision

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

edition:

a) alignment with IEC 62717:2014, IEC 62717:2014/AMD1:2015 and

IEC 62717:2014/AMD2:2019;

b) clarification of temperature requirements for the maintenance test, in 10.2 and Annex A

’

c) introduction of a new Annex C on methods for calculation and measurements of parameters

for extension of electric and photometric data.
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The text of this International Standard is based on the following documents:

Draft Report on voting

34D/1680/FDIS 34D/1687/RVD

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.

Thi$ document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availgble
at yvww.iec.ch/members_experts/refdocs. The main document types developed by IEC |are
dedcribed in greater detail at www.iec.ch/standardsdev/publications.

A ljst of all parts in the IEC 62722 series, published under the general title Luminagire
performance can be found on the IEC website.

Thg committee has decided that the contents of this document will remain unchanged until|the
stability date indicated on the IEC website under webstore.igc.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 Jamended.

cgntains colours which are considered to be useful for the correct understanding of jts

II\;ORTANT — The "colour inside"” 10go on the cover page of this document indicates that it
c

ntents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This document acknowledges the need for relevant tests for luminaires using LED as an
electrical light source. This document is seen in close context with the publication of
simultaneously developed performance standards for luminaires in general and for LED
modules. This document does not consider luminaires designed for LED lamps, which are
covered in I[EC 62722-1. Changes in LED luminaires standards have an impact on LED module
standards and vice versa, due to the behaviour of LED. Therefore, for the development of this
document, the mutual consultancy of experts of both products has taken place.

Theg provisions in this document represent the technical knowledge of experts from the fields of
the| semiconductor (LED chip) industry and of the traditional electrical light sources®and
lumlinaires.

As this document has been simultaneously developed and edited with the standard for UED
moglules (IEC 62717), where appropriate, the compliance of the LED madules with [the
proyisions of IEC 62717 can be transferred to the whole luminaire.
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LUMINAIRE PERFORMANCE -

Part 2-1: Particular requirements — LED luminaires

Scope

»]

the test methods and conditions. It applies to LED luminaires for general lighting putpos
ni-luminaires are not covered under the scope of this document.

some types of luminaires (e.g. decorative or household) the provision of performance ¢
er the scope of this document is not appropriate.

his document, the following types of LED luminaires are distingujshed.

Type A — Luminaires using LED modules where compliance with" IEC 62717 is given.

Type B — Luminaires using LED modules where compliance-with IEC 62717 is not given.

ninaires using an LED lamp are covered in IEC 62722¢1and are not within the scope of
ument.

requirements of this document relate to type.testing.

5 document covers LED luminaires using"kED modules, based on inorganic LED technol
produces white light. It does not cover luminaires using light sources based on OL
hnology (organic LED technology).

lifetime of LED luminaires is-in most cases much longer than the practical test tim

Co

sequently, the verification™of manufacturer’s lifetime claims is out of the scope of

dodument.

her
es.

ata

this

Pgy

ED

es.
this

Insfead of lifetime validation, this document has opted for lumen maintenance categories at a
defjned finite test_time. Therefore, the category number does not imply a prediction
achlievable lifetime.) The categories are lumen-depreciation character categories show
beRaviour in agreement with the manufacturer’s information which is provided before the
is sftarted.

2 |Normative references

of
ing
est

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 60598-1:2020, Luminaires — Part 1: General requirements and tests

IEC 60598-2-3:2002, Luminaires — Part 2-3: Particular requirements — Luminaires for road and
street lighting

IEC 60598-2-5:2015, Luminaires — Part 2-5: Particular requirements — Floodlights
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62031:2018, LED modules for general lighting — Safety specifications

62717:2014, LED modules for general lighting — Performance requirements
62717:2014/AMD1:2015
62717:2014/AMD2:2019

62722-1, Luminaire performance — Part 1: General requirements

Terms and definitions

For|
foll

ISC
add

31

LEL
lum
Noteg

[SC

3.2

rat¢d ambient performance temperaturevalue

lq

hig
lum
ven

Noteg

Notg

3.3
use
LB
<of

the purposes of this document, the terms and definitions given in IEC 62717 and
bwing apply.

and IEC maintain terminology databases for use in standardization at\the follow
resses:

IEC Electropedia: available at https://www.electropedia.org/
ISO Online browsing platform: available at https://www.iso.org/ohp

D luminaire
inaire designed to incorporate at least one LED light source

1 to entry: The LED light source(s) can be an integral part afzan LED luminaire.

URCE: IEC 60050-845:2020, 845-30-056]

nest ambient temperature around<the luminaire related to a rated performance of
inaire under normal operating conditions, as declared by the manufacturer or respons
dor

1 to entry: Rated ambient(performance temperature value is expressed in °C.

2 to entry: There can_be more than one lq temperature, depending on the lifetime claim, see 3.3.

ful life

LED luminaires> length of time until at maximum a percentage y of a population of opera

LEI

by 1he luminous flux maintenance factor x

D luminaires of the same type have degraded to the initial luminous flux emitted multip

Note 1 to entry: The useful life includes operating LED luminaires only.

Note 2 to entry: The term "useful life" does not account for the replaceability of the LED luminaire.

Note 3 to entry: The useful life has unit h.

the

ng

the
ble

ing
ied
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3.4
median useful life
L

X
<of LED luminaires> length of operating time during which a total of 50 % ( B5g) of a population

of operating LED luminaires of the same type have flux degraded to the initial luminous flux
emitted multiplied by the luminous flux maintenance factor x

Note 1 to entry: The median useful life includes operating LED luminaires only.

Note 2 to entry: By convention, the expression "life of LED luminaires" without any modifiers is understood to mean
the median useful life

Notg 3 to entry: The median useful life has unit h.

3.5
LED luminaire luminous efficacy
qudtient of the luminous flux emitted by the power consumed by the LED luminaire

3.6
abrupt failure value
AFY
<of|LED luminaires> percentile of LED luminaires having failed to-Operate at median useful |ife,
Notg 1 to entry: The abrupt failure value has unit one and is expressed.in %.

4 |Product information

Infgrmation on the parameters shown in TableX shall be provided by the manufacturef or
responsible vendor on the product datasheets; leaflets or website.

Compliance is checked by inspection.
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Table 1 — Product information

Reference Parameter

Rated input power (in W)

Photometric code?

Rated luminous flux (in Im)

Rated median useful life L, (h) and the related luminous flux maintenance x®

Rated abrupt failure value (rated AFV) (%)

Luminous flux maintenance code®

Rated chromaticity coordinate values both initial and maintained®

Rated correlated colour temperature (CCT in K)

Rated colour rendering index (CRI)

Rated ambient performance temperature value (tq) related to performance for a ldminaired (°C)

Rated LED luminaire luminous efficacy (in Im/W)

Ageing time, if different from 0 h

TE Regional legal requirements can apply.

See |IEC 62717:2014, Annex D and IEC 62717:2014/AMD2:2019, Annex.D.
See IEC 62717:2014, Table 6 and IEC 62717:2014/AMD2:2019, Table 6.
See |IEC 62717:2014, Table 5.

See 6.2.

The rated useful life LxBy (in hours) and the associated\luminous flux maintenance factor x and percentag
can optionally be on the product datasheets, leaflets\or website.

Pern
IEC
spe

Lun

General requirements

formance requirements given in this document are additional to the requirementg
62722-1, except where,in:this document, alternative methods of measurement or limits
cified.

hinaires are considered within the same family if they have:

LED modulesiwith the same method of control and operation (semi-integrated, integrate

LED modules with the same classification according to the method of installation (refere
is made-to IEC 62031:2018, Clause 4) and using an LED module of the same family
specified in IEC 62717:2014, 6.2 and the same class of protection against electrical shg

in
are

d);

nce
as
ck;

thevsame design characteristics distinguished either by common features of materials

and

components, or by a method of processing and heat management or both.

Annex B provides an explanation of recommended lifetime metrics.

6

6.1

Test conditions

General test conditions

Test conditions for testing electrical and photometric characteristics, lumen maintenance and
life are given in Annex A. For a luminaire in a family of luminaires as described in Clause 5, the
electrical and photometric data can be calculated. When calculations are used or when
alternative colorimetric data is derived, the methods and conditions given in Annex C shall be
used. Annex C is only valid in the case of luminaires where a single LED module is used or
where all the LED modules are identical.
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NOTE The applicability of Annex C to light sources where the light colour is obtained by mixing different spectra
emitted by different light sources can require more consideration than those provided by Annex C.

All tests are measured on "»" LED luminaires of the same type. The number "»" shall be a
minimum of products as given in Table 3. LED luminaires used in the endurance tests shall not
be used in other tests.

Each sample luminaire shall comply with all the relevant tests except for the tests of 10.3 where
one sample is required for each of the three separate tests mentioned in Table 2 and Table 3.
In order to reduce the time of testing, the manufacturer or responsible vendor can submit
additional luminaires or parts of luminaires provided that these are of the same materials and
deslign as the original luminaire and that the results of the test are the same as if carried ouf on
an [dentical luminaire.

LED luminaires with dimming control shall be adjusted to maximum output for all tests.

LED luminaires with adjustable CCT shall be adjusted or set to one fixed value,/as indicatedq by
the|manufacturer or responsible vendor.

LED luminaires of linear geometry and variable length shall be tested|at a length at which|the
parpameters are given (e.g. performance per x cm).

6.2 Luminaires using LED modules where compliance{with IEC 62717 is given
(Type A)

Only the tests for measurement of initial performaneedas detailed in 6.4 shall be conducted,
when the LED module is operated within its temperature limit 7.

Theg information for luminaire design given_in IEC 62717:2014, Clause B.1, requires UED
modules to be operated within their 1, tempetature limit. The 1, temperature shall be measuyred

in accordance with the thermal test procedure defined in IEC 60598-1:2020, 12.4, (normal
opgration). When the luminaire is opeérating at its own maximum rated ambient performahce
temperature value (tq), the f limit_(for the declared performance — IEC 62717:2014, Table 2
and IEC 62717:2014/AMD2:2019\Table 2) of LED modules operating inside the luminaire shall
not|be exceeded. The test voltage for the luminaire shall be 1,00 times the rated voltage of|the
lumlinaire. In luminaires intended to be supplied with constant current, the test current shall| be
1,0 times the rated current’of the luminaire.

For| luminaires forfoad and street lighting and floodlights intended for outdoor use only, [the
reduction of the “measured temperature according to IEC 60598-2-3:2002, 3.12.1, and
IEQ 60598-2-5:2015, 5.12.1, respectively, shall not be applied for the 1, temperature of the UED

modgule.

Thg ambient performance temperature Iy is measured in a draught-proof enclosure, as thq air

te naratiura At A nacitinn nanr Ann ~Af tha narfaratad vwalle AN A Tavual wwith tha ~antra ~Ff the
peratutre—at—a—posSto T ear— o et e—perorate o wWwats—oOt—a—Tevyer— Wt e—Eere—56+

luminaire, see IEC 60598-1, Clause K.1, ite

6.3 Luminaires using LED modules where compliance with IEC 62717 is not given
(Type B)

6.3.1 General

In principle all requirements for the LED light source apply for the luminaire as detailed in 6.4.

6.3.2 Creation of module families to reduce test effort
6.3.2.1 General

The provisions of IEC 62717:2014, 6.2.1 apply to the LED luminaire.
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6.3.2.2 Variations within family

The provisions of IEC 62717:2014, 6.2.2 apply to the LED luminaire.

6.3.2.3 Compliance testing of family members

The provisions of IEC 62717:2014, 6.2.3 apply to the LED luminaire.

6.4 Performance requirements

The pnrfnrman(‘n criteria gi\/nn in Table 2 npply to LED luminaires of Tylnne A_and B_All of the

tesfed n LED luminaires shall have passed the performance requirements. The parameter giyven
in Tlable 2 represents a replacement of the corresponding parameter given in IEC 62722%1.

NOTE As indicated in Clause 5 of this document, the performance requirements given in this Subclause 6.4 are
additional to the requirements in IEC 62722-1. Additional parameters or requirements not listed in*Table 2 but given
in IHC 62722-1 are still applicable (e.g. the power measured in non active mode).
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Table 2 — Performance criteria for which testing is required

Clause or subclause of this Testing Luminaires Luminaires
document (in brackets of type A2 P of type B
clause or subclause of

IEC 62717:2014,

IEC 62717:2014/AMD1:2015

and

IEC 62717:2014/AMD2:2019)

6.2 LED module performance temperature X X
7 Power X X
8.1 Luminous flux X X
8.4.3 Luminous intensity distribution® X X
8.24 Peak intensity value(s)© ¢ X X
8.25 Beam angle value® ¢ X X
8.3 Luminous efficacy X X
9.1 Initial chromaticity tolerance of the light _
source® X
9.1 Maintained chromaticity tolerance of the light _ X
source®
9.2 Initial correlated colour temperature of the _ X

light source®

9.3 CRI® - X
10J2 Lumen maintenance _ X
1043 (10.3.2) Temperature cycling, energized _ X
10J3 (10.3.3) Supply voltage switching _ X
10J3 (10.3.4) Accelerated operation’life test _ X
Kely

x 9 required
— 9 not required

The required testing for each type of fuminaire is indicated by an "x".

2 | Where the LED manufacturers provide data in accordance with IEC 62717, the tests on the luminaire can|be
carried out in accordance ‘with the column for Type A luminaires.

Testing requirements~fer Type A LED luminaires will depend on the requirements of IEC 62717. It is not the
intention to re-measure the values of a product complying with its own standard. However where luminaifes
combine different'ED modules in one luminaire, or where secondary optics are added to the luminaire, certpin
parameters can\be required to be measured, e.g. if there is a mixing of colours, the final CRI and CCT shall
be measured-in the luminaire.

¢ | Applicable-to luminaires which modify the light distribution of the light from the LED module.

Where’a manufacturer claims these values.

e Thavaluease of Q14 Q2 ond O 2 ralata to thao Iigbﬂ SOLECe
ma SO+ —aRa—uo-fFerate—tetre—Hght B o

7 Input power

The provisions of IEC 62717:2014, Clause 7 apply to the LED luminaire. Power is measured at
the supply to the luminaire, see Figure 1. In case the power is not constant, the average of the
power is measured over an appropriate time by taking into account the nature of the variation.

NOTE The luminaire can contain components (e.g. digital controllers or sensor) which do not consume constant
power, but can be in the sleeping mode and then work and take power.
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8 Photometric performance

8.1 Luminous flux
The provisions of IEC 62717:2014, 8.1 apply to the LED Iluminaire. In addition, the provisions

in the second paragraph of Clause A.1 of this document apply where a rated ambient
performance temperature value other than 25 °C is advised by the manufacturer.

8.2 Luminous intensity distribution, peak intensity and beam angle

8.2 1 GGIIGIG:

Theg provisions of IEC 62717:2014, 8.2.1 apply to the LED luminaire.

8.2{2 Measurement

Theg provisions of IEC 62717:2014, 8.2.2 apply to the LED luminaire.

8.2{3 Luminous intensity distribution

Theg provisions of IEC 62717:2014, 8.2.3 apply to the LED luminaife,

8.2{4 Peak intensity
Theg provisions of IEC 62717:2014, 8.2.4 apply to the LED)luminaire.

8.2|5 Beam angle
Theg provisions of IEC 62717:2014, 8.2.5 apply<te'the LED luminaire.

8.3] Luminaire luminous efficacy

Thg LED Iluminaire luminous efficacy shall be calculated from the measured initial luminous flux
of gn LED luminaire divided by theimeasured initial input power of the same LED luminaire. |[For
measurement of luminous flux,see 8.1. For input power measurement, see Figure 1.

9 |Chromaticity coordinates, correlated colour temperature (CCT) and colour
rendering

9.1 Chromaticity coordinates

Theg provisions of IEC 62717:2014, 9.1 apply to the LED Iluminaire.

9.2 /Correlated colour temperature (CCT)

The provisions of IEC 62717:2014, 9.2 apply to the LED Iluminaire.

9.3 Colour rendering index (CRI)

The provisions of IEC 62717:2014, 9.3 and IEC 62717:2014/AMD2:2019, 9.3 apply to the LED
luminaire.

10 LED luminaire life

10.1 General
The provisions of IEC 62717:2014, 10.1 apply to the LED luminaire.
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10.2 Lumen maintenance

It is not necessary for LED luminaires using modules shown to be in conformity with IEC 62717
(see 6.2) to be submitted for the test. Maintenance values declared for the module at the
considered rating fp can be declared as the maintenance values of the luminaire for the related

rated ly-

Other luminaires are submitted for the test. The provisions of |IEC 62717:2014, 10.2 and
IEC 62717:2014/AMD2:2019, 10.2 apply to the LED luminaire except that the maintenance test
shall be conducted at the rated ambient performance temperature value in the temperature

int

Coinpliance criteria:

The
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rval (rated i,, rated 7, = 2£).

q’ q

measured luminous flux value shall not be less than the luminous flux value‘given by
d lumen maintenance factor related to the rated median useful life.

all the tested items in a sample, the measured values shall be of the same maintena
e as the provided values. All the LED modules in a sample shallpass the test.

B Endurance tests

provisions of IEC 62717:2014, 10.3 and IEC 62717:2014/AMD2:2019, 10.3 apply to
D luminaire.

endurance test shall be performed only on LED [uminaires using LED modules not teg
compliance with IEC 62717.

the accelerated operation life test, LERUminaires using LED modules where complia
IEC 62717 is not given, shall be opérated at a temperature corresponding to 10 K ab
imum I advised by the manufactarer or responsible vendor. Separate samples shall

d for the endurance tests_ of IEC 62717:2014, 10.3.2, 10.3.3 and 10.3.4
62717:2014/AMD2:2019, 103:2, 10.3.3 and 10.3.4.

ere in IEC 62717:2014( 10.3 and IEC 62717:2014/AMD2:2019, 10.3 the word "module
htioned, it shall be considered as "luminaire", where appropriate.

Verification

minimum,'sampling size for type testing shall be as given in Table 3. The sample shal
resentative of a manufacturer’s production. If the LED Iluminaire does not change
berties of LED packages or LED modules, it should be allowed to make reference to the
b0f .the LED manufacturers.

the

nce

the

ted

nce
bve
be

and

be
the
est

The results of the test shall comply with the requirements given in Table 2.

NOTE 1 Requirements for the whole production testing are under consideration.
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Table 3 — Sample sizes

Clause or
subclause of this
document (in
brackets clause or
subclause of
IEC 62717:2014,
IEC 62717:2014/AM

Test

No reliability data
of components
available

Minimum sample
size (units) for
testing at 25 % of
lifetime (6 000 h

LED modules where
compliance with
IEC 62717 is given

Minimum sample
size (units) for
testing (0 h)

D1:2015 and
IEC 62717:2014/AM max.)
D2:2019)
6.3 CED module performance temperature T
7 Power 1
8.1 Luminous flux 1
8.4.3 Luminous intensity distribution 1
8.4.4 Intensity value 1
8.4.5 Beam angle value Same 5 samples for 1
8.3 Luminaire luminous efficacy all tests 1
9.1 Initial chromaticity tolerance -
9.1 Maintained chromaticity tolerance -
9.2 Initial correlated colour temperature -
9.3 CRI -
10)2 Lumen maintenance -
10J3 (10.3.2) Temperature cycling, energized 5 -
1043 (10.3.3) Supply voltage switching 5 -
1043 (10.3.4) Accelerated operation life test, 5 -
NOTE 2 For a luminaire with external contrglgear, the input power of the external controlgear is taken into accpunt
whenp it is required to measure the efficiency of the full system (luminaire plus external controlgear). For controlgear
efficjency measurement, see |IEC 624423,
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U.LLP
Al
L/
Test voltage
at luminaire
supply
terminals

Luminaire
+

Controlgear

Test voltage at luminaire supply terminals

U.LLP.

a) Luminaire with integral gear (also valid for prewired
controlgear and supply input lead)

IEC

|

N

Controlgear

Luminaire

Test voltage, power or current atuminaire supply terminals

IEC

b) Luminaire with.éxternal gear (external controlgear is not supplied
as ‘an integral part of the luminaire)

Figure 1 — Terminals to be used for input power measurement
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Annex A
(normative)

Measurement method of LED luminaire characteristics

General

The provisions of IEC 62717:2014, Clause A.1 and IEC 62717:2014/AMD2:2019, Clause A.1
apply to the LED luminaire, except that the luminaire shall be tested at the ambient temperature

of 2

Wh
ma

vallie at 25 °C to the luminous flux value at the declared ambient temperature. This shal

don

In
me

A.2

The
apq

A.3

The
apq

5°C+1,2°C.

bre a rated ambient performance temperature value Iy other than 25 °C is advised by
hufacturer, a correction factor shall be established to correct the measuredcluminous

e using relative photometry in a temperature controlled cabinet.

hddition, for LED luminaires, international and regional requirethents for measurem
hods and provision of data can apply. The format of the data is dptional.

Electrical characteristics

provisions of IEC 62717:2014, Clause A.2 and IEC'62717:2014/AMD2:2019, Clause
ly to the LED luminaire.

Photometric characteristics

provisions of IEC 62717:2014, Clause*A.3 and IEC 62717:2014/AMD2:2019, Clause
ly to the LED luminaire.
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Annex B
(informative)

Explanation of recommended lifetime metrics

General

The lifetime of LED luminaires can be far more than what practically can be verified with testing.

Furthermore the decrease in light output differs per manufacturer, making general predic

me

initial decrease in luminous flux until an operational time as stated in 6.1. Because of this\iim
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Itis

hods difficult. This document has opted for lumen maintenance categories that cover

time, the claimed life of an LED luminaire cannot be confirmed nor rejected in most cas

cation.

naire life, on the other hand, is linked with the reliability of the components of ap~LED luminaire as a sys

hg many — although they are often the most reliable component in the whole-ighting system.

Lifetime specification

fail
tw

a)

b)

recommended for LED luminaires to specify)the lumen maintenance apart from the ab
res in a standardized way giving more insight in light output behaviour. One can distingd
types of failures.

Lifetime specification for gradual 1ight output degradation

he gradual light output degradation of a population of LED luminaires at a certain poin
ime is called "useful life" and expressed in general as LB,

LED products with a light*output lower than the required luminous flux maintenance fact
are called “flux degraded”, because they produce less light but still operate. "L B4, life

he time of use atwwhich 10 % of products have flux degraded. The time of use at wh
50 % of the LEDluminaires are flux degraded, the "L Bs life", is called "median useful

and expressed as L,. The population includes operating LED luminaires only; non-opera
luminaires’are excluded.

Lifetime\specification for abrupt light output degradation
he\abrupt light output degradation of a population of LED Iuminaires at a certain poin

ion
the
ted
es.

E The useful life of a luminaire refers to the lumen maintenance projections of the LED light(sSeufces integrpted
into fthat luminaire or to the number of hours that an LED luminaire will deliver a sufficient amountof light in a g

iven

em,

ding the electronics, materials, housing, wiring, connectors, seals, and so on. The/entire system lasts only as
as the critical component with the shortest life, whether that critical component”is a weather seal, an optical
ent, an LED, or something else. From this point of view, LED light sources_are simply one critical compopent

LED luminaire is equipped with a replaceable LED module, luminaire\ife/can be decoupled from the LED mogdule
its life. This brings luminaire life closer to the current definition of luminaire life for conventional light sourcgs.
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imie’is called "time to abrupt failure” and expressed as C,.

The recommended lifetime metrics for specifying LED module life is explained

in

IEC 62717:2014, Annex C and IEC 62717:2014/AMD2:2019, Annex C and apply to the LED

luminaire. For compliance criteria see 10.2 of this document.
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Annex C
(normative)

Methods for calculation and measurements of parameters
for extension of electric and photometric data

C.1 Introductory remarks

Forease of use the abbreviated terms and eymhnle used in this Annex C are listed hereafter:

LUMg Original luminaire: a luminaire used to measure photometric, colorimetric apd
electrical data, where the measured parameters are used as reference.

LUMp Derived luminaire: a luminaire that differs from the LUMg for -the same

parameters or components, for which the electrical, photometrie parametgrs
can be determined by calculation and measurements, "based upon the
reference measurements from the original luminaire.

ey Original flux: the total luminous flux of the LUMg,.

®p Derived flux: the luminous flux of the LUMp,.

Pg Original input power: the electrical input power.of the LUMg,.
Pp Derived input power: the electrical power of the LUMp.

LHD_MODg Original LED module: the single or multiple module(s) used in the LUM.
LHED_MODp Derived LED module: the single or'multiple module(s) used in a LUMp,.

MPq Measured photometric parameter'on original luminaire: a parameter measurgd
in specified conditions on thecLUMg for comparison purposes.

NOTE 1 The photometric parameter measured is the reading of the sensor in the photometfric
measuring system. This pafameter is used for comparison purposes only, so, being relatjve
measurements, it does_not matter which is the physical measured quantity.

MPp Measured photometric parameter on derived luminaire: a parameter measurgd
in specified conditions on the LUMp for comparison purposes.

NOTE 2 _ The photometric parameter measured is the reading of the sensor in the photomefric
measuringssystem. This parameter is used for comparison purposes only, so, being relatjve
measurements, it does not matter which is the physical measured quantity.

K Luminous flux factor <of the luminaire>: ratio of the luminous flux of the LUM
to the luminous flux of the LUMg.

C.2 “."General

All the tests shall be carried out in accordance with Clauses 7, 8 and 9.

The methods and conditions are limited to the single parameter variation or component variation
on the LUMg.
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C.3 Method 1 — Different current setting

C.3

| General

This method is applicable when the LUMp differs from the LUMg for the current setting only.

This method is applicable in case of a luminaire provided with or to be associated with a
controlgear that allow the possibility to set different currents on the LED module. This method
is only applicable in case of an LED module intended to be supplied by a constant current
controlgear and where the forward current of the LEDs is controlled by the controlgear only.
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measured values are allowed. Where the minimum value is lower than 20 % of the maxin
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the above conditions, the relative luminous intensity distribution of the LUMg5 does
nge for all the derived luminaires LUMp since the luminaire is the same except for
erent LED current setting. The differences between the LUMy and LUMp are_only
ntity of luminous flux, the input power and consequently the luminous efficacy,

E Itis expected that all the other parameters do not change significantly or that the variation is so small th
ceptable for the purposes of this document.

procedures described in Clause C.3 provide the possibility to determine the flux ver
ent and the input power versus current curves as characteristies ‘of the luminaire.

5 method allows the possibility to interpolate values between/different current settings.
apolation beyond minimum and maximum measured values is not allowed.

2 Procedure
21 General
5 procedure allows to calculate the derived luminous flux @ and the derived input powel

ifferent current settings through measurements of MP5 and MPp,.

ase the luminaire allows two different current settings only, the two measurements shal
ied out (LUMg and LUMp). In.Case of multiple current settings the test shall be carried

past at three different valuesithe current setting of the LUMg (usually the maximum currg

at least two other different current settings that cover the full range (e.g. minimum v4g
mean value). The difference between current settings shall be less than 40 % of
imum current. Forlintermediate values linear interpolations between the two adjag

ent, more than.three current setting shall be considered.

2.2 Test procedure

data of the previously tested LUMg (in accordance with Clauses 7 and 8) with one cur
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ing(usually the maximum current) shall be available.

The sample tested as LUMg is placed in a fixed position:

In case of a relative measurement in a goniophotometer, the luminous intensity shall
measured in a single direction in an area where the gradient variation of intensity is |

be
ow.

This direction shall also contribute significantly to the illuminating task e.g. at nadir or near

the direction of maximum intensity. This direction shall be kept constant during
measurements.

the

In case of a relative measurement in an integrating sphere, the luminaire position shall be

kept constant during the measurements.

NOTE Being a relative measurement with the same luminaire, the restriction related to the maximum allowed
dimension of the luminaire compared with the dimension of the integrating sphere, can be disregarded.
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At the current to the LED module used for the complete test on the LUMg, the parameter MPq

(relative intensity value in the goniophotometer or relative flux value in the sphere) and the input
power Py are measured followed by the measurements of those parameters for the different

current settings. After any change in current setting and before measurement, the luminaire
light output shall be stabilized in accordance with the relevant test procedures of Annex A.

C.3.2.3 Calculation of the derived parameters

The flux values of the other current settings will be the @p, calculated in this way:

MRy (x)
Pp (x)=Pgx————
MP,
where (x) is the current settings on each measurement.
With three or more measurements it is possible to get flux-current and qpower-current curyes
(see Figure C.1).
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Figure C.1 — Example of flux vs current (in blue) and power vs current
(in orange) curves, showing which are LUMg or LUMp measurements

Flux and power of the intermediate (where applicable) current settings (A, B, C, ...) can be
calculated by the linear interpolation between the nearest measured values as shown in
Figure C.2.
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Figure C.2 — Example of flux vs current (in blue)
and power vs current (in orange) curves
C.33 Example of applicability of Method 1 using a goniophotometer
This example of applicability of Method 1 allows the calculation of @ and Pp comparing [the

ineruments readings of the luminaire in different current conditions by using a goniophotometter.
Thg test is carried out in the following way:

a) Test procedure

The LUMg is tested in accordance with Clauses 7 and 8 by making the full measurements

on one current setting (usually the maximum current). Then, without making any adjustment
on the luminaire, place the luminaire in a fixed position so that the instrument measures the
luminous intensity in a single direction, usually close to the direction of the maximum
intensity. In this condition the parameter MP4 and the input power P shall be measured.

With the luminaire in the same position, change the current setting and make the same
measurements on the derived luminaire LUMp obtaining the parameter MPp and input power

Pp. After any change of operating condition, the luminaire shall be stabilized as required for
all photometric tests by the relevant standard test procedure.
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b) Calculation of the derived parameters
Use the same calculation method as in C.3.2.3.

C.4 Method 2 — Different binning (flux, CCT, CRI) of LED packages or LED
modules

C.41 General

This method is applicable where the LED package used in the LUMp differs from the LED

package—ef-the M~—feo pe performance—ch S H S on ophicg

where the LED packages do not change the geometrical characteristics (having the same\d
or LED model design, geometry, dimensions, materials) and relative luminous~inten
disfribution. The following different performance parameters are considered:

— [different luminous flux,
— [different CCT,
— [different CRI.

This method is not applicable where the luminaire is provided with-a\selective optics sensi
to the wavelength.

In general, when identical LED chips are considered, thelinput power of the LED mogd
remains the same and consequently it is not necessary~to make any further calculation
derfved input power Pp.

C.42 Procedure | for method 2 (K® for LED-modules)
Cc.421 General

Thig procedure allows to calculate a K®_factor for the luminous flux, by comparing the lumin
fluq of the LED_MODp with the luminous flux of the LED_MODg. It is assumed that this

faclor remains the same in the luminaire so, the luminous flux of the LUMp can be calculg
by multiplying the luminous fluxiof‘the LUMq by the K® factor.

Thi$ method is only applicable in case of LED modules designed to be supplied by a cons
curfent controlgear and\where the forward current of the LEDs is controlled by the controlg
only.

C.42.2 Testprocedure

Theg following method is based on the comparison of the parameter measured with both
LED_MODg and LED_MOD( placed in the same position in the photometric measuring syst
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measured in a single direction in an area where the gradient variation of intensity is |
This direction shall also contribute significantly to the illuminating task e.g. at nadir or n
the direction of maximum intensity. This direction shall be kept constant during
measurements.

— In case of a relative measurement in an integrating sphere, the LED module position s
be kept constant during the measurements.

They shall be supplied with the same forward current and the thermal condition shall be

be
ow.
ear
the

hall

the

same so that the modules shall run at the same ¢, temperature (7, does not vary by more than

5°C).

The test shall be carried out at the same current used in the luminaire or the highest current

used in the luminaire where the LED module is intended to be installed.
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By reading the photometric instruments, the parameter MPq for the LED_MODg and the MPp
for the LED_MOD are measured.

In case of measurements made by a goniophotometer, for better reproducibility and to reduce
possible measurement uncertainty due to variation in the LED module positioning, it is
recommended to compare the total luminous flux.

C.4.2.3 Calculation of the derived parameters

The K& factor is calculated with the following formula:

- M
MFy

Ko

Thg K® factor can be used to get the luminous flux @ of the LED_MODp fram the luminpus
flu @4 of the LED_MOD by the following formula.

Thg Ko factor can also be used to calculate the @ of the LUMp.

It i also recommended that the measurement be carriéd out on from three to five LED module
samples, getting the mean values in order to reducecthe production variation.

C.i[3 Procedure Il for method 2 (K® for LED luminaires)
C.43.1 General

This procedure allows to calculate a.K®"factor for the luminous flux as described in methed |
butfusing the luminaires LUMp and LUMg instead of modules. The luminous flux of the LYUMp

canl be calculated by multiplying the luminous flux of the LUMg by the K& factor.

NOTE This procedure is only relevant where the measured photometric parameter (for example luminous intenfity)
is proportional to the luminous flux, thereby determining K® so that @ of the luminaire can be calculated.

C.4.3.2 Test procedure

Usg the same test procedure as in C.4.2.2 but with luminaires instead of modules.

C.43.3 Calculation of the derived parameters

Usg the,same calculation method as in C.4.2.3 but with the measured photometric parameters,

MP and MDD from th it aoiraes tmataod ~Ff A Ao
oIV o o oo o e S S, S tea U o ot S

C.4.4 Procedure lll for method 2 (K® for LED packages)
C.4.41 General

This procedure allows the calculation of the K® factor by comparing the test results on the LED
packages tested in accordance with CIE 235. The data of the LED packages used in LUMg are

compared with the same data of the LED packages used in LUMp,.
C.4.4.2 Test procedure

Use the same test procedure as in C.4.2.2 but with the measurements made in accordance with
CIE 235.
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C.4.43 Calculation of the derived parameters

Use the same calculation method as in C.4.2.3.

C.5 Method 3 — Use of a different LED controlgear or additional electrical
components

C.5.1 General

This_method is applicable when the LUMp differs from the LUMA for the LED controlgear or for

the|presence of additional electrical components. This method is applicable only where the\UED
module(s) of the LUMg is(are) identical to the LED module(s) of the LUMp and operatesyin|the

same operating conditions including LED drive current.

Procedure | of method 3 is applicable in the case where different controlgear are uded;
progedure Il of method 3 is applicable in the case where additional electrical.<Components [are
insfalled within the luminaire.

C.52 Use of a different LED controlgear

It i often necessary to change or to have the possibility to use alternative LED controlgeaf to
supply the LED modules in a given luminaire.

It i clear that when changing the controlgear, even if the forward current to the LEDs is [the
same, the total input power of the luminaire can be different, thus Pp could be different from(Pq
Thgrefore, the efficacy will also be different, but theelative luminous intensity distribution dpes
not|change and, provided that the acceptance,cenditions below are fullfilled, it can be grarfted
that the total flux does not vary either.

It can be assumed that the total flux does-not change if both of the following conditions are met:

e [the driving current of the LED module in the derived luminaire is within £2,5 % of the dri
current of the LED module in‘the original luminaire;

ng

* I of the LED module does\not vary by more than 5 °C.

NOTE Both the above conditions will ensure that the different powers in the components inside the luminaire dg not
affe¢t the LED module working condition and temperature.

Thg LUMp input pewer is measured in accordance with the conditions indicated in Clause 7{ All
other parametersiremain the same as in the LUMg

C.5.3 Additional electrical components installed in the luminaire (e.g. controlling
device)

By adding an electrical component in the luminaire, the result is an increase of the luminaire
input power, but the relative luminous intensity distribution does not change and, provided that
the acceptance conditions below are fullfilled, it can be granted that the total flux does not vary
either.

It can be assumed that the total flux does not change if both of the following conditions are met:

e the driving current of the LED module in the derived luminaire is within £2,5 % of the driving
current of the LED module in the original luminaire;

* Iy of the LED module does not vary by more than 5 °C.

NOTE Both the above conditions will ensure that the different power in the components inside the luminaire do not
affect the LED module working condition and temperature.


https://iecnorm.com/api/?name=122242f5c527e9ae63f29e965bde218b

IEC 62722-2-1:2023 © |IEC 2023 - 27 -

The LUMp input power is measured in accordance with the conditions indicated in Clause 7. All
other parameters remain the same as in the LUMg

C.6 Application of methods 1, 2 and 3 to luminaires of the same family

Although methods 1, 2 and 3 are applicable in the conditions and with the limitation described
in Clauses C.3, C.4 and C.5, the result of these methods, being comparative methods, can be
extended to luminaires of the same family where different secondary optics are used to get
different light distribution and consequently different luminous flux.
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E In principle, luminaires using different secondary optics have the same behaviour against the LED_ dfri
ent.

A consequence, the result of these methods can also be used to calculate the-luminous
input power on different current settings (as described in method 1) ,0c\with diffe
Ameters (as described in methods 2 and 3) on luminaires with the following\¢haracterist

identical case: heat sink and identical general characteristics (e.g. material, shape, desi
o of the LED module that does not vary by more than 5 °C;

different secondary optics.

his case the input power, the luminous flux and the lumihgus intensity distribution for e
inaire with different optics, shall be measured as LUMg.and the derived flux & and Pp

calculated by applying the above methods.

Overview of the methods in Annex C

Table C.1
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Table C.1 — Overview of the methods in Annex C
and parameters that can be derived from LUMg

Clause of Original Derived luminaires
this luminaire
document LUMD
(in brackets I-UMo
clause of Lower Different Different Different Different Additional Different
IEC 62717: current if FLUX bin CCT bin CRI bin controlgear electrical secondary
2014, components optics
IEC 62717:2
014/AMD1:2
015 and
IEC 627172
014{AMD2:2
019)

6.2 LED module |Same as Same as Same as Same as Same as Same as Same af
performance LUMo LUMo LUMo LUMo LUMo LUMo LUMo
temperature

7 Input power Calculated |Same as Same as Same as To be To be Same afd

in LUMO LUMO LUMO measured measured LUMO
accordance

with

Clause C.3

8.1 Total Calculated | Calculated Calculated Calculated Same as Same as To be

luminous flux |in in in in LUMO LUMO measured
accordance | accordance |accordance |accordance
with with with with
Clause C.3 [Clause C.4 |[Clause C.4 |[Clause C.4

8.2.B Relative Same as Same as Same as Same as Same as Same as To be
luminous LUMg LUMg LUMg LUMg LUMg LUMg measured
intensity
distribution

8.2.4 Peak Calculated | Calculated Calculated Calculated Same as Same as To be
intensity in in in in LUMO LUMO measured
value(s) accordance | accordance |accordance’ |accordance

with with with with
Clause C.3 [Clause C.4 |[Clagse C.4 |[Clause C.4

8.2.p Beam angle Same as Same as Same as Same as Same as Same as To be
value LUMg LUMg LUMg LUMg LUMg LUMg measured

8.3 Efficacy To be To be To be To be To be To be To be

calculated | calculated calculated calculated calculated calculated calculatgd

9.1 Chromaticity |Same as Same as To be To be Same as Same as Same af
tolerance LUMg LUMo measured measured LUMg LUMg LUMg
initial

9.1 Chromaticity | Same as Same as To be To be Same as Same as Same ag
tolerance LUMO LUMO measured measured LUMO LUMO LUMO
maintained

9.2 Correlated Same as Same as To be To be Same as Same as Same ag
colour LUMO LUMO measured measured LUMO LUMO LUMO
tempetature
initial

9.3 CR{ initial Same as Same as To be To be Same as Same as Same ag

LUMO LUMO measured measured LUMO LUMO LUMO

10.4 Lumen Same as Same as Same as Same as To be Same as Same ag
maintanan LLIMA LLIAA LLIA LLIA maaeirad LLIA LLIA

10.3 (10.3.2) | Temperature |Same as Same as Same as Same as To be Same as Same as
cycling, LUMg LUMg LUMg LUMg measured LUMg LUMg
energized

10.3 (10.3.3) | Supply Same as Same as Same as Same as To be Same as Same as
voI_tag‘e LUMg LUMg LUMg LUMg measured LUMg LUMg
switching

10.3 (10.3.4) | Accelerated Same as Same as Same as Same as To be Same as Same as
:)petration life LUMO LUMO LUMO LUMO measured LUMO LUMO
es
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a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation‘cermp
e l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a_pour (

sée
bjet

e favoriser la coopération internationale pour toutes les questions de normalisation dans Yles domajines

e |'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes|internationg
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles~au) public (PA§
es Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'étu
ux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisat
hternationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égaler

les,
) et
des,
ions
hent

ux travaux. L'IEC collabore étroitement avec I'Organisation Internationale dé |Normalisation (ISO), sglon

es conditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la me
u possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de |
htéressés sont représentés dans chaque comité d'études.

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrg
omme telles par les Comités nationaux de I'lEC. Tous les efforts\raisonnables sont entrepris afin que |
e I'éventuelle mauvaise utilisation ou interprétation qui en est\faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les"Comités nationaux de I'lEC s'engagent, dans t
B mesure possible, a appliquer de fagon transparente les,Rublications de I'lEC dans leurs publications nation
t régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationaleg

négionales correspondantes doivent étre indiquées@en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation“de conformité. Des organismes de certification indépend
ournissent des services d'évaluation de _conformité et, dans certains secteurs, accédent aux mar
e conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificg
hdépendants.

Tous les utilisateurs doivent s'assuret'qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandata
compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'
our tout préjudice causé enscas de dommages corporels et matériels, ou de tout autre dommage de que|
ature que ce soit, directe ou.indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant de la publication*ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'
u au crédit qui lui est accordé.

'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat

néférencées est-obligatoire pour une application correcte de la présente publication.

'attentionrest.attirée sur le fait que certains des éléments de la présente Publication de I'|EC peuvent faire I'q
e droits\de’ brevet. L'I[EC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
e brevets.
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C\62722-2-1 a été établie par le sous-comité 34D: Luminaires, du comité d'études

34

Cette deuxiéme édition annule et remplace la premiére édition parue en 2014. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

et

précédente:

a) alignement sur I'"EC 62717:2014, I'"EC 62717:2014/AMD1:2015
I'"EC 62717:2014/AMD2:2019;

b) clarification des exigences de température pour l'essai de conservation en 10.2 et a
I'Annexe A;

c) introduction d'une nouvelle Annexe C sur les méthodes de calcul et les mesurages

des paramétres pour la transposition des données électriques et photométriques.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
34D/1680/FDIS 34D/1687/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

Lal

angue employée pour I'élaboration de cette Norme internationale est I'anglais.

Le

selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponik

sou
par

Ung liste de toutes les parties de la série IEC 62722, publiées sous le titre-général Performa

des

Le
ind
rec

présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été dévelo

s www.iec.ch/members_experts/refdocs. Les principaux types de documents ‘dévelop
I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications:

luminaires, se trouve sur le site web de I'lEC.

comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stab
quée sur le site web de I'lEC sous webstore.iec.ch dans les-données relatives au docum
nerché. A cette date, le document sera
reconduit,

supprimé,

remplacé par une édition révisée; ou

amendé.

bpé
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Dés

nce

lité
ent
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cument en utilisant une-imprimante couleur.

IMPORTANT - Le logo "colour inside!" qui se trouve sur la page de couverture de ce document
indique qu'il contient des couleurs qui sont considérées comme utiles a une bon
cgmpréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer

ne
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INTRODUCTION

Le présent document reconnait le besoin d'élaborer des essais appropriés pour les luminaires
qui utilisent des LED comme source de lumiére électrique. Le présent document est envisagé
dans le cadre de la publication des normes de performance relatives aux luminaires en général
et aux modules de LED établies simultanément. Le présent document ne couvre pas
les luminaires congus pour les lampes a LED, qui sont traités dans I'lEC 62722-1. Du fait
du comportement des LED, les modifications apportées aux normes relatives aux luminaires
a LED ont une incidence sur normes relatives aux modules de LED, et inversement.
Par conséquent, le présent document a été élaboré en étroite collaboration avec les experts
degdeux pluduitb.

Lesg dispositions du présent document reflétent I'état des connaissances techniques des experts
darns les domaines de l'industrie des semiconducteurs (puces LED) et des sources.de lumiere
élegtrique et des luminaires classiques.

Dans la mesure ou le présent document a été élaboré et publié en méme_temps que la nofme
relgtive aux modules de LED (I'lEC 62717), le cas échéant, la conformité,des modules de LED
auX dispositions de I'lEC 62717 peut étre transposée a I'ensemble du-luminaire.
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Partie 2-1: Exigences particuliéres — Luminaires a LED

Domaine d'application

luminaires a LED destinés a I'éclairage général.
semi-luminaires ne relévent pas du domaine d'application du présent document.

r certains types de luminaires (décoratifs ou domestiques, par exemple), la fournif
données de performance couvertes par le domaine d'application, duw présent docun
t pas pertinente.

Luminaires de type A qui utilisent des modules de ‘LED pour lesquels la conforn
a I'lEC 62717 est établie.

Luminaires de type B qui utilisent des modules{de LED pour lesquels la conforn
a I'lEC 62717 n'est pas établie.

luminaires qui utilisent une lampe a LED sont couverts par I'lEC 62722-1 et ne reléve
Homaine d'application du présent document.

exigences du présent document s'appliquent aux essais de type.

brésent document traite des luminaires a LED constitués de modules de LED qui repos
la technologie LED inorganique qui émet de la lumiére blanche. Il ne traite
luminaires qui utilisent<des sources de lumiére qui reposent sur la technologie OL
hnologie LED organique).

Hurée de vie desluminaires a LED est dans la plupart des cas beaucoup plus longue
durées appliquéees lors des essais pratiques. Par conséquent, la vérification de la du
ie déclarée par le fabricant ne reléve pas du domaine d'application du présent docume

5i, au_tieu d'étudier la validation de la durée de vie, le présent document tient com
catégories de conservation du flux lumineux pendant une durée d'essai limitée défi
consequent, le numéro de catégorie n'implique nullement une prévision de la durée de

ives
luminaires a LED, ainsi que les méthodes et conditions d'essai. Elle s'applijue

ure
ent

nité
nité

pas
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lumineux, qui représentent le comportement conformément aux informations fournies par
le fabricant avant de démarrer I'essai.

2

Références normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document
de référence s'applique (y compris les éventuels amendements).

IEC 60598-1:2020, Luminaires — Partie 1: Exigences générales et essais
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IEC 60598-2-3:2002, Luminaires — Partie 2-3: Régles particulieres — Luminaires d'éclairage
public

IEC 60598-2-5:2015, Luminaires — Partie 2-5: Exigences particuliéres — Projecteurs
IEC 62031:2018, Modules a LED pour éclairage général — Spécifications de sécurité

IEC 62717:2014, Modules de LED pour éclairage général — Exigences de performance
IEC 62717:2014/AMD1:2015
IEC 62717:2014/AMD2:2019

IEQ 62722-1, Performance des luminaires — Partie 1: Exigences générales

3 |Termes et définitions

Podr les besoins du présent document, les termes et définitions de I'NEC 62717 ainsi fjue
les |suivants s'appliquent.

L'ISO et I'EC tiennent a jour des bases de données terminologiques destinées a étre utilisges
en pormalisation, consultables aux adresses suivantes:

o |[IEC Electropedia: disponible a I'adresse http://www.electtepedia.org/

e [ISO Online browsing platform: disponible a I'adresse hitps://www.iso.org/obp
3.1

luminaire a LED
lumiinaire congu pour incorporer au moins une‘source de lumiére LED

Notq 1 a I'article: La ou les sources de lumiére LED-peuvent faire partie intégrante d'un luminaire a LED.

[SQURCE: IEC 60050-845:2020, 845230-056]

3.2
valeur assignée de température ambiante de fonctionnement
fq
température ambiantetla' plus élevée autour du luminaire, associée aux performangces
assignées du luminaire dans des conditions normales de fonctionnement, déclarée |par
le fabricant ou le fournisseur responsable

Notg 1 a I'article./~La valeur assignée de température ambiante de fonctionnement est exprimée en °C.

Notq 2 a I'article: Plusieurs températures Iq peuvent étre définies en fonction de la durée de vie déclarée, voir|3.3.

3.3
durée de vie utile

LB,

<des luminaires a LED> durée a l'issue de laquelle, au maximum, un pourcentage y d'un
ensemble de luminaires a LED opérationnels de méme type présente un flux lumineux dégradé
par rapport au flux lumineux initial émis multiplié par le facteur de conservation du flux
lumineux x

Note 1 a I'article: La durée de vie utile inclut uniquement les luminaires a LED opérationnels.
Note 2 a l'article: Le terme "durée de vie utile" ne tient pas compte de la remplagabilité du luminaire a LED.

Note 3 a l'article: La durée de vie utile est exprimée en h.
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3.4

durée de vie utile médiane

L

X

<des luminaires a LED> durée de fonctionnement a I'issue de laquelle 50 % (Bgg) d'un ensemble

de luminaires a LED opérationnels de méme type présente un flux dégradé par rapport au flux
lumineux initial émis multiplié par le facteur de conservation du flux lumineux x

Note 1 a I'article: La durée de vie utile médiane inclut uniqguement les luminaires a LED opérationnels.

Note 2 a I'article: Par convention, I'expression "durée de vie des luminaires a LED" utilisée seule désigne la d
de vie utile médiane des luminaires a LED

Notg 3 a I'article: La durée de vie utile médiane est exprimée en h.

3.5

efficacité lumineuse des luminaires a LED
qudtient du flux lumineux émis par la puissance consommeée par le luminaire a'LED

3.6
val

AFY
<dgs luminaires a LED> centile de luminaires a LED qui ont cennu une défaillance a la

de

Notg 1 a 'article: La valeur de défaillance précoce est d'une unité et elle est exprimée en %.

Notq 2 a l'article: L'abréviation "AFV" est dérivée du terme anglais\développé correspondant "abrupt failure va

4

Leg informations relatives aux parameétres,spécifiés dans le Tableau 1 doivent étre fournies
le fpbricant ou le fournisseur responsahle sur les feuilles de caractéristiques, les notices
le slite web du produit.

La

urée

eur de défaillance précoce

eur durée de vie utile médiane, L,

Informations relatives au produit

conformité est vérifiée par examen.

fin

par
ou
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Tableau 1 - Informations relatives au produit

Référence Paramétre
a Puissance d'entrée assignée (en W)
b Code photométrique?
c Flux lumineux assigné (en Im)
d Durée de vie utile médiane assignée L _(en h) et facteur de conservation du flux lumineux
associé x®
e Valeur de défaijllance précoce assignée (AFV assignée) (%)
f Code de conservation du flux lumineux®
g Valeurs assignées de coordonnées trichromatiques, initiales et maintenues®
h Température de couleur proximale (CCT) assignée (en K)
i Indice de rendu des couleurs (IRC) assigné
j Valeur assignée de température ambiante de fonctionnement (tq) relative au fonctionnement d'un
luminaired (°C)
k Efficacité lumineuse assignée des luminaires a LED (en Im/W)
| Vieillissement, si différent de 0 h
NQTE Des exigences juridiques régionales peuvent s'appliquer.
@ |Voir I'Annexe D de IEC 62717:2014 et I'Annexe D de I'lEC 62717:2014/AMD2:2019.
b | Voir le Tableau 6 de I'lEC 62717:2014 et le Tableau 6 de I''EC/62717:2014/AMD2:2019.
¢ | Voir le Tableau 5 de I''lEC 62717:2014.
d |Voir 6.2.
¢ |La durée de vie utile assignée LB (en heures)(’le facteur de conservation du flux lumineux associé x| et
le pourcentage y peuvent, a titre facultatif, étrenindiqués sur les feuilles de caractéristiques, les notices|ou
le site web du produit.
5 |Exigences générales
Les exigences de performance spécifiées dans le présent document complétent les exigenges
de |'lEC 62722-1, sauflorsque d'autres méthodes de mesurage ou limites sont spécifiées dans
le grésent document.
Les luminaires,sont considérés comme appartenant a la méme famille s'ils possédent:
— |des modules de LED qui utilisent la méme méthode de commande et de fonctionnenent
(semisintégré, intégré);
— |des” modules de LED qui ont la méme classification selon la méthode d'installagion

(référence a I'Article 4 de I'lEC 62031:2018) et qui utilisent un module de LED de la méme
famille que celle spécifiee en 6.2 de I'lEC 62717:2014 et la méme classe de protection

contre les chocs électriques;

les mémes caractéristiques de conception, définies par des caractéristiques communes
relatives aux matériaux et aux composants et/ou par une méthode de traitement et

de gestion de la chaleur.

L'Annexe B fournie une explication de la méthode de mesurage de la durée de vie
recommandée.
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6 Conditions d'essai

6.1 Conditions générales d'essai

Les conditions applicables aux essais des caractéristiques électriques et photométriques,
du facteur de conservation du flux lumineux et de la durée de vie sont données a I'"Annexe A.
Pour un luminaire d'une famille de luminaires comme cela est décrit a I'Article 5, les données
électriques et photométriques peuvent étre calculées. Lorsque des calculs sont utilisés ou que
d'autres données colorimétriques sont déterminées, les méthodes et conditions spécifiées a
I'Annexe C doivent étre appliquées. L'Annexe C s'applique uniquement dans le cas

e o . ED

de min e a i ent un -module de D_uniaue—ou-don ou S module

sonit identiques.

NOTE L'applicabilité de I'Annexe C & des sources de lumiére dont la couleur de la lumiére est obtgnue
en mélangeant différents spectres émis par différentes sources de lumiéere peut exiger de prendre epscopte d'aytres
aspects qui ne sont pas couverts par I'Annexe C.

Toys les essais sont réalisés sur "#" luminaires a LED du méme type. Lenombre "»" foit
corfespondre a une valeur minimale du nombre de produits, comme cela est indiqué dpns
le Tlableau 3. Les luminaires a LED utilisés pour les essais d'endurance ne doivent pas ¢tre
réutilisés pour d'autres essais.

Chaque échantillon de luminaire doit satisfaire a I'ensemble dés essais applicables, sauf pour
les|essais spécifiés en 10.3 qui nécessitent un échantillon, pour chacun des trois essgais
indiqués dans le Tableau 2 et le Tableau 3. Afin de réduiré.la durée des essais, le fabrican{ ou
le fournisseur responsable peut évaluer des lumjnaires ou des parties de luminafres
supplémentaires, sous réserve qu'ils aient la méme composition et la méme conception fue
le lbminaire d'origine et que les résultats de l'essal soient identiques a ceux obtenus |ors
de [|'essai réalisé sur un luminaire identique.

Leg luminaires a LED gradables doivent étre-réglés au flux maximal pour tous les essais.

Leg luminaires a LED a température de couleur proximale (CCT, Correlated Colour
Temperature) réglable doivent étre réglés ou établis sur une valeur fixe indiquée par le fabrigant
ou |e fournisseur responsable.

Leg luminaires a LED a géomeétrie linéaire et longueur variable doivent étre soumis a I'essgi a
ung longueur qui correspond aux parameétres indiqués (par exemple, fonctionnement par x dm).

6.2 Luminairesqui utilisent des modules de LED pour lesquels la conformité a
I'lEC 62717 .est établie (Type A)

Seyls les egsais destinés au mesurage des performances initiales conformément au 6.4 doiyent
étrg réalises; lorsque le module de LED fonctionne dans la plage de sa limite de températureg ¢

Le informations relatives a la (‘nn(‘ppfinn du_luminaire  données a |'ArticleB.1

de I'lEC 62717:2014, nécessitent de faire fonctionner les modules de LED dans la plage de leur
limite de température lp- La température o doit étre mesurée conformément a la procédure

d'essai thermique spécifiée en 12.4 de I'lEC 60598-1:2020 (fonctionnement normal). Lorsque
le luminaire fonctionne a sa valeur assignée de température ambiante de fonctionnement
maximale (tq), la limite I (pour la performance déclarée - voir le Tableau 2

de I'lEC 62717:2014 et Tableau 2 de I'lEC 62717:2014/AMD2:2019) des modules de LED
qui fonctionnent a l'intérieur du luminaire ne doit pas étre dépassée. La tension d'essai
appliquée au luminaire doit étre égale a 1,00 fois la tension assignée du luminaire. Dans
les luminaires destinés a étre alimentés par un courant constant, le courant d'essai doit étre
égal a 1,00 fois le courant assigné du luminaire.
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Pour les luminaires d'éclairage public et les projecteurs destinés a n'étre utilisés qu'a I'extérieur,
la réduction de la température conformément au 3.12.1 de I'lEC 60598-2-3:2002 et au 5.12.1
de I'EC 60598-2-5:2015, respectivement, ne doit pas étre appliquée a la température fo du

module de LED.

La température ambiante de fonctionnement Iy est mesurée dans une enceinte a l'abri

des courants d'air, comme la température de l'air, a proximité de l'une des parois perforées,
au méme niveau que le centre du luminaire (voir le point e€) a I'Article K.1 de I'lEC 60598-1).

6.3 inai i_utilisen m | nformité 3
I'lEC 62717 n'est pas établie (Type B)

6.3{1 Généralités

En jprincipe, toutes les exigences pour la source de lumiére a LED s'appliquept al lumingire,
comme cela est décrit en 6.4.

6.3]2 Constitution de familles de modules pour réduire les efforts, d'essai
6.3{2.1 Généralités

Leg dispositions spécifiées en 6.2.1 de I'lEC 62717:2014 s'appliguent au luminaire a LED.

6.3{2.2 Variations au sein de la famille

Leg dispositions spécifiées en 6.2.2 de I'lEC 62717:2014 s'appliquent au luminaire a LED.

6.3/2.3 Essais de conformité des membres:de la famille

Leg dispositions spécifiées en 6.2.3 de I'|EC62717:2014 s'appliquent au luminaire a LED.

6.4 Exigences de performance

Les critéeres de performance indiqués dans le Tableau 2 s'appliquent aux luminaires a UED
ded types A et B. Tous les » luntinaires a LED soumis a I'essai doivent satisfaire aux exigences
de performance. Le paramétrerindiqué dans le Tableau 2 remplace le paramétre correspondant
spécifié dans I'lEC 62722-1.

NOTE Conformément @™\[‘Article 5 du présent document, les exigences de performance spécifiées dans
le présent 6.4 completent-les exigences de I'lEC 62722-1. Les parameétres ou exigences supplémentaires |non
répdrtoriés dans le Tabteau 2, mais indiqués dans I'lEC 62722-1 s'appliquent toujours (puissance mesurée en njode
non factif, par exemple).
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Tableau 2 — Critéres de performance qui nécessitent la réalisation d'essais

Article ou paragraphe du Essais Luminaires Luminaires
présent document (l'article de type A2P de type B
ou le paragraphe de
I'IEC 62717:2014, de
I'IEC 62717:2014/AMD1:2015
et de
I'IEC 62717:2014/AMD2:2019
est indiqué entre
parenthéses)
6.2 Température de fonctionnement du module X X
de LED

7 Puissance X X

8.1 Flux lumineux X X

8.4.3 Répartition de l'intensité lumineuse® X X

8.4.4 Valeur(s) d'intensité maximale® 9 X X

8.4.5 Valeur d'angle du faisceau® ¢ X X

8.3 Efficacité lumineuse X X

9.1 Tolérance sur la chromaticité initiale de la _ «

source de lumiére®

9.1 Tolérance sur la chromaticité maintenue ‘de _ X

la source de lumiére®

9.2 Température de couleur proximale.initiale _ X

de la source de lumiére®

9.3 IRC® - X

10]2 Facteur de conservationydu flux lumineux _ X

10J3 (10.3.2) Cycle thermique, seus tension _ X

10J3 (10.3.3) Tension d'alimentation, commutation _ X

1043 (10.3.4) Essai accéléré de durée de fonctionnement _ X

Lépende

x 9 exigé

— 9 non exigé

L'éssai exigé pour chaque type de luminaire est indiqué par la lettre "x".

a8 |Lorsque les fabricantss de LED fournissent des données conformément a I'lEC 62717, les essais pur
le luminaire peuvgntétre réalisés en se reportant a la colonne qui correspond aux luminaires de type A.

b |Les exigences-d'essai applicables aux luminaires & LED de type A dépendent des exigences de I'lEC 627]7.
L'objet n'est pas de mesurer une nouvelle fois les valeurs d'un produit conforme a sa propre norme. Cependgnt,
lorsque_des)luminaires combinent différents modules de LED en un seul luminaire, ou lorsque des composahts
optiquessauxiliaires sont ajoutés au luminaire, il peut étre nécessaire de mesurer certains paramétres. Par
exemple, dans le cas d'un mélange de couleurs, I'IRC final et la CCT finale doivent étre mesurés dgns
lelluminaire.

¢ "Sapplique aux luminaires qui modifient la répartition de la lumiere émise par le module de LED.

Lorsqu'un fabricant déclare ces valeurs.

€ Les valeurs spécifiées en 9.1, 9.2 et 9.3 concernent la source de lumiére.

7 Puissance d'entrée

Les dispositions de ['Article 7 de I'lEC 62717:2014 s'appliquent au luminaire a LED.
La puissance est mesurée aux bornes d'alimentation du Iuminaire, voir Figure 1.
Si la puissance n'est pas constante, la moyenne de la puissance est mesurée pendant
une durée adéquate en prenant en compte la nature de la variation.
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