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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LUMINAIRE PERFORMANCE -

Part 2-1: Particular requirements for LED luminaires

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr|sing
dll national electrotechnical committees (IEC National Committees). The object /6f TE is to, promote
international co-operation on all questions concerning standardization in the electric S To
this end and in addition to other activities, IEC publishes International Standards, i Specificatfons,
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (he ‘IEC
Rublication(s)”). Their preparation is entrusted to technical committees; any IE¢ N tiogal tergsted
in the subject dealt with may participate in this preparatory work. and |non-
dovernmental organizations liaising with the IEC also participate in this sely

ith the International Organization for Standardization (ISO) in accordance d by
dgreement between the two organizations.

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

3) IEC Publications have the form of recommendations fg onal
Committees in that sense. While all reasonable efforfs are, hat the technical content of| IEC
Rublications is accurate, IEC cannot be i hich they are used or for|any
misinterpretation by any end user.

4) Ip order to promote international uniformity i € i undertake to apply IEC Publications
tfansparently to the maximum extent posgible |n th' i and regional publications. Any diverggnce
Hetween any IEC Publication and the corre tonal publication shall be clearly indicatgd in
the latter.

5) IEC itself does not provide mity
gssessment services angd any
dervices carried out by ind

6) All users should

7) No liability shall and
members of its technjc¢al ge or
dther damage of a and
gxpenses arising{ oul\ 0 IEC
Rublications.

8) Attention is{drawn~to\the\Nortr is is
indispensabl

9) Attention_is dra jept of
gatent rigf

A HAS is a tech specification not fulfilling the requirements for a standard, but made

avallabletesthe public.

IECLPAS 62722-2-1 has been processed by subcommittee 34D: Luminaires, of IEC techdical

committee 34: Lamps and related equipment.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
34D/995/PAS 34D/1013/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee

ors

ubcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of
3 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.

The contents of the corrigendum of December 2011 have been included in this copy.

@%
&
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INTRODUCTION

The first edition for a performance PAS for LED luminaires for general lighting applications
acknowledges the need for relevant tests for luminaires using this new source of electrical
light, sometimes called “solid state lighting”. The publication is seen in close context with
simultaneously developed and edited publication of performance standards (or PAS) for
luminaires in general and for LED modules. Changes in the LED luminaires PAS will have
impact on the module standards and vice versa, due to the behaviour of LED. Therefore, in
the development of the present PAS, mutual consultancy of experts of both products has
taken place.

rom the fields of
light.sounces

The provisions in the standard represent the technical knowledge of exper
the |semiconductor (LED chip) industry and of those of the traditional elé
and| luminaires.

3
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LUMINAIRE PERFORMANCE -

Part 2-1: Particular requirements for LED luminaires

hods and conditions, required to show compliance with this PAS.
naires for general lighting purposes, where claims of operational perfo

meft

It applies to
lum S

e are'made.

The following types of LED luminaires are distinguished:

— [Type A — Luminaires using LED modules that have not b ith
EC/PAS 62717;

— [f'ype B — Luminaires using LED modules that ha vith
EC/PAS 62717;

— [l'ype C — Luminaires using a LED lamp and cove

NOTE The definition of the LED module is given in IEC/T

The requirements of this PAS only rela

This PAS does not cover LED lumind her

doefs it cover luminaires using OLEDs
These performance require

As this PAS has feen
whdre appropria
tran

Life ost cases much longer than the practical test times.
Con anufacturer’s life time claims cannot be made in a suffici%ntly
confiden e acceptance or rejection of a manufacturer’s life time claim,
past 25 a maximum of 6 000 h), is out of the scope of this PAS.

Instead of life alidation this PAS has opted for lumen maintenance categories at a
defined finite’ test™time. Therefore, the category number does not imply a prediction of
achjevable. life time. The categories are lumen-depreciation character categories showing
behrﬁaviour in agreement with manufacturer’s information which is provided before the test is
stanted

In order to validate a life time claim, an extrapolation of test data is needed. A general method
of projecting measurement data beyond limited test time is under consideration.

The pass/fail criterion of the life time test as defined in this PAS is different from the life time
metrics claimed by manufacturers. For explanation of recommended life time metrics see
IEC/PAS 62717, Annex C.

It may be expected that LED luminaires which comply with this PAS will start and operate
satisfactorily at voltages between 92 % and 106 % of rated supply voltage and at an ambient
air temperature within the declared range of the manufacturer.

The requirements of this PAS apply in addition to the IEC/PAS 62722-1.
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2 Normative references

The following referenced documents are indispensable for the application 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/PAS 62722-1, Luminaire performance — Part 1: General requirements

IEC/PAS 62717, LED modules for general lighting — Performance requirements

IECYTS 62504, General lighting — LEDs and LED modules — Terms and definitions

3 |Terms and definitions

For|the purposes of this PAS, the provisions of Clause 3 of IEC/RA
the [following definitions are given:

3.1
LED luminaire
lumjnaire incorporating LED light sources

3.2
family of LED luminaires
groyp of LED luminaires that have

— LED modules with the same m b M-
ballasted, non-ballasted)s

ion

als,

NOTJE 2 Jrora given life time, the tq temperature is a fixed value, not a variable.

NOT[E\3./There can be more than one tq temperature, depending on the life time claim.

3.4
LED light source
unit supplied as being a LED lamp or LED module

4 Product information

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

NOTE This information is in addition to the mandatory marking required by IEC 60598-1.

Compliance is checked by inspection.
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Table 1 — Product information”

a) Rated input power (in W)

b) Photometric code ?

c) Rated luminous flux (in Im)

d) Rated life (in h) of the LED module in the luminaire and the associated rated lumen maintenance (L)

e) Failure fraction (Fy), corresponding to the rated life of the LED module in the luminaire

f) Lumen maintenance code ¥

g) Rated chromaticity co-ordinate values both initial and maintained #

h) Correlated Colour Temperature (CCT in K)

i) Rated Colour Rendering Index (CRI) (

. . ) N

j) Ambient temperature (tq) for a luminaire /\< (\

k)|  LED uminaire efficacy (in Im/w) < \ \ B

) |  Aging time, if different to 0 h N \ \

R Regional requirements may apply and overrule. \

? |See Annex D of IEC/PAS 62717.

¥ |See Table 6 of IEC/PAS 62717.

4 |See Table 5 of IEC/PAS 62717.

% [See last paragraph of Clause A.1 to understand they@é& et eer{%and S

N

5 |[Not used Q
6 |Test conditions
6.1| General t@o 9
Tesit conditions forteéti photometric characteristics, lumen maintenance jand
life gre given in A
All tests are < LED luminaires of the same type. The number “n” shall he a
minfjmum of produc i h Table 3. LED Iluminaires used in the endurance tests ghall
not [be i

Eagh sampletuminaike shall comply with all the relevant tests except for the test§ of
Clapse 10 Wwhere ong sample is required for each of the three separate tests. In order to
redlice the“time of testing, the manufacturer or responsible vendor may submit additipnal
lumjnaires or parts of luminaires provided that these are of the same materials and design as
the |original luminaire and that the results of the test are the same as if carried out on an

identical luminaire.

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

LED luminaires with adjustable colour point shall be adjusted / set to one fixed value as
indicated by the manufacturer of responsible vendor.

LED luminaires of linear geometry and variable length shall be tested at a length at which the
parameters are given (e. g. performance per x cm).
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6.2
6.2.

Luminaires with LED modules not in compliance with IEC/PAS 62717

1 Testing where reliability data of components available

Test duration is 10 % of rated life time up to a maximum of 2 000 h for LED luminaires making

use

of components where long term test data are available.

Compliance criteria for allowance of 2 000 h test duration:

Component test data for the principle components shall cover at least 25 % of rated LED
ule lifetime up to a maximum of 6 000 h The principle components where applicable,

mo

sha
actil

Apgrt from the full set of data provided upon the 2 000 h, the manp

ven
to a

| be LED packages, electronics, diffusers (incl. remote phosphors), lenses, reflectors
Ve cooling systems.

dor shall also provide the expected data for at least 25 % of rate
maximum of 6 000 h of

chromaticity co-ordinates;
umen maintenance code.

Tesfting of principle components is not within the scope ¢

NOT]
leve

6.2,

If c
25

6.2,
6.2,

The

6.23.

The

6.2,

The

6.3

E The method of how to obtain reliabilit
is under consideration.

2 Testing where no reliability date

bmponent long term test data is nqt a
o of rated life up to a paximu 6 Q0
3 Creation of

3.1 Gen

provisions of Subclause 6.2.3 of IEC/PAS 62717 apply to the LED Iuminaire.

LED modules in compliance with IEC/PAS 62717

and

dule

for

Tes

6.4

ts are only carried out of initial performance test.

Performance requirements

The performance criteria given in Table 2 apply only to LED luminaires and the required
testing for each type of luminaire is indicated by an “x”. All other data is available from the
respective product standard.
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Table 2 — Performance criteria of which testing are required
(x = required, — = not required)

Clause or
subclause of this
PAS (in brackets

Testing

LED luminaire
using LED module
not in compliance

Luminaire using
LED modules in
compliance with

clause or with IEC/PAS 62717
subclause of IEC/PAS 62717 (Type B) P
IEC/PAS 62717) (Type A) 2

7 Power X X

8.1 Luminous flux X / X

8.2|3 Luminous Intensity distribution X A ~ X

8.2[4 Peak intensity value(s) © x/\ \\ >\

8.2|5 Beam angle value © s \ \x/

8.3 Efficacy \ X \ ) X

9.1 Chromaticity tolerance initial < \ \ -

9.1 Chromaticity tolerance maintained x\ \ -

9.2 Correlated colour temperature initial ( (7 M -

9.3 CRI initial (\\/ AN \\ -

9.3 CRI maintained ~ <_ < C N -

10.p Lumen maintenance x \/ X -

10.8 (10.3.2) Temperature cycling, e@ergi{se\d X -

10p (10.3.3) Supply/v«o\age s/vx(_i_t\hir}g\ \ \ X -

10 (10.3.4) Accele }Rératlon}f{\e\st v X -

Clquse A1 \Wd)k\emp rature \/ X X

@ |Where the LEDf r_'ng to IEC/PAS 62717, the tests on the luminaire may|be

carried out acch 0 inaires.
b i i s will depend on requirements of IEC/PAS 62717. It is not [the
uct complying with its own standard. However where luminaires
ire, certain parameters may be required to be measured e. d. if
and CCT needs to be measured in the luminaire.
¢ hich\modify the light distribution of the light from the LED module
7

controlgear, at th

vt tha | EN

TOTI input power shall be measured at the supply to the luminaire or in case of remote

e supply to the control gear. The provisions of Clause 7 of IEC/PAS 62717

to—trrc—T—tc—

appry

NOTE

8 Light output

8.1

Luminous flux

For calculation of confidence intervals, see Annex E of IEC/PAS 62717.

The provisions of Subclause 8.1 of IEC/PAS 62717 apply to the LED luminaire. In addition the
provisions in Clause A.1, Paragraph 2 of this document apply where a declared ambient air
temperature other than 25 °C is advised by the manufacturer.
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8.2 Luminous intensity distribution, peak intensity and beam angle
8.2.1 General

The provisions of Subclause 8.2.1 of IEC/PAS 62717 apply to the LED luminaire

8.2.2 Measurement

The provisions of Subclause 8.2.2 of IEC/PAS 62717 apply to the LED luminaire.

8.23 Luminous intensity distribution
The provisions of Subclause 8.2.3 of IEC/PAS 62717 apply to the LED lu

8.2/4 Peak intensity

The provisions of Subclause 8.2.4 of IEC/PAS 62717 apply to th

8.2)5 Beam angle
The

8.3| Luminaire efficacy

The

The luminaire efficacy shall be calcula the
measured input power. Luminaire efficacy k pire
effi¢acy.

9 |Chromaticity co
rendering

9.1
The
Wh rom
60 and
20 ect-
tive

9.2| Correlated colour temperature (CCT)

Thel provisions of Subclause 9.2 of IEC/PAS 62717 apply to the LED luminaire

9.3 Colour rendering index (CRI)

The provisions of Subclause 9.3 of IEC/PAS 62717 apply to the LED luminaire.

Where suitable component reliability data is available the test duration may be reduced from
6 000 h to 2 000 h.

For all tested items in the sample, the measured CRI value shall not have decreased by more
than

— 3 points from the rated CRI value (see Table 1) for initial CRI values;
— 4 points from the rated CRI value, when tested for 2 000 h for maintained CRI values.
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LED luminaire life

10.1 General

The

provisions of Subclause 10.1 of IEC/PAS 62717 apply to the LED luminaire.

NOTE The useful life of a luminaire refers to the lumen maintenance projections of the LED light sources
integrated into that luminaire or the number of hours that a LED luminaire will deliver a sufficient amount of light in
a given application.

Luminaire life, on the other hand, has to do with the reliability of the components of a LED luminaire as a system,

incl

long
elen
amo

If a
mod
sour

10.1

The

Wh
60

For
mai
test]

10.3

The
test]
IEC
in ¢
abo

1

ding-the—etectronies—materiats—housing—wiring—connectors—seals—and-—soon—The—entire—system—tastson
as the critical component with the shortest life, whether that critical component is a weather seal, anioq
ent, a LED, or something else. From this point of view, LED light sources are simply-one_critical compg
hg many — although they are often the most reliable component in the whole lighting system.

Ces.
P Lumen maintenance

provisions of Subclause 10.2 of IEC/PAS 62717 appl

bre suitable component reliability data is available the)test duratiq ay be reduced fi

htenance code_as ! Ml the LED modules in a sample shall pass

8 Endurance

shall be<perfo ; a LED luminaire using a LED module not in compliance

Verification

y as
tical
nent

LED
light

rom

the measured flux value at 2 ¢ s “than the maximum lufnen

ror

all of the tested N S_ i the /measured values shall be of the same

the

provisionsg.of . IEC/PAS 62717 apply to the LED luminaire. Endurance

ith
not
0K

The

be

representative of a manufacturer’s production. If the LED luminaire does not change the
properties of single LEDs or LED packages or LED modules it should be allowed to reference
to test data of the LED manufactures.

The results of the test shall comply with the requirements given in Table 2. If the test results
do not comply with these requirements, the manufacturer’s test records shall be requested.

NOT

E Requirements for whole production testing are under consideration.
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Table 3 — Sample sizes

1 2 3 4 5 6
Clause or Test Reliability No Family LED
subclause of this data of reliability sample Modules
PAS (in brackets components data of size (units) and in
clause or available components for testing compliance
subclause of . available at reduced with own
IEC/PAS 62717) Minimum . test PAS
sample size Minimum duration
(units) for sample size after Minimum
testing at (units) for chanaing sample size
T0 % of testing at roduct (units) Tpr
lifetime 25 % of progu testing (d h)
(2 000 h lifetime
max.) (6 000 h
max.)
7 Power 1 5 N1
8.1 luminous flux 1 §/\ 1
8.2|3 Luminous intensity distribution 1 é\ 1
8.2|4 Intensity value 1 5 1
SN
8.2|5 Angular beam value 1 / \ 1
8.3 Luminaire efficacy 1 ( § 7 / 3\ 1
9.1 Chromaticity tolerance ini&a\ A 1X\/ (\\5 > 1 -
9.1 Chromaticity tolerance
s 1 5 1 -
maintained
9.2 Correlated colour temperafure
T 5 1 -
initial (
9.3 criinitial” N\ />N ) 1D 5 1 -
9.3 CRI maiptained 1) 5 1 -
10p Lumen [matnténance \\ 1 5 1 -
103 (10.3.2) i{?@\\ 1 ] 1 _
10.8 (10.3.3) ge SWItC i 1 5 1 -
10 (10.3.4) &ce\g\id o\pe\rawtest a 1 5 1 -
Clguse A.1 “LED moduleNempyrature 1 5 1 1
# INew WNeW§for\ach of these three tests.
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Annex A
(normative)

Method of measuring LED luminaire characteristics

General

The provisions of Subclause A.1 of IEC/PAS 62717 apply to the LED luminaire.

Wh
cori
25
pho

For
Cla
tem
am

ther

Al

A.2

The

A.3

The

for

mocouple of type K or J.

pf the tested n LED luminaires sha

ddition for LE
hbrovision 0

bre a declared ambient air temperature other than 25 °C is advised b anufacturer a
ection factor will need to be established to correct the measured lux valug at
C to the luminous flux value at the declared ambient. This shall<b Qg relative

(17,
nce
um
th a

ved
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