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International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object of IEC is to.\promote
[national co-operation on all questions concerning standardization in the electrical and electronig’ figlds. To
end and in addition to other activities, IEC publishes International Standards, Technical ‘Specififations,
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to 4s

“IEC
rested

he subject dealt with may participate in this preparatory work. International, governmental and non-
ernmental organizations liaising with the IEC also participate in this preparation(‘JEC collaborates|closely
the International Organization for Standardization (ISO) in accordance witheonditions determ|ned by

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interpational
sensus of opinion on the relevant subjects since each technical committee has representation from all

Publications have the form of recommendations for international\use and are accepted by IEC National
mittees in that sense. While all reasonable efforts are made’ to~ensure that the technical conteny of IEC
ications is accurate, IEC cannot be held responsible for~the way in which they are used or [for any

rder to promote international uniformity, IEC NationalkCommittees undertake to apply IEC Publ|cations
sparently to the maximum extent possible in their\national and regional publications. Any divergence
een any IEC Publication and the corresponding national or regional publication shall be clearly indi¢ated in

itself does not provide any attestation of conformity. Independent certification bodies provide compformity

bssment services and, in some areas, acegess to IEC marks of conformity. IEC is not responsible |[for any

iability shall attach to IEC or its-directors, employees, servants or agents including individual expgrts and
hbers of its technical committe€s~and IEC National Committees for any personal injury, property darhage or
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and
bnses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any other IEC

ntion is drawn to the_Normative references cited in this publication. Use of the referenced publicdtions is

ntion is drawn<to the possibility that some of the elements of this IEC Publication may be the supject of

nges

to.the previous edition. A vertical bar appears in the margin wherever a change
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International Standard |IEC 60969 has been prepared by subcommittee 34A: Lamps, of IEC
technical committee 34: Lamp and related equipment.

This second edition cancels and replaces the first edition published in 1988,
Amendment 1:1991 and Amendment 2:2000. This edition constitutes a technical revision.

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

a) title change;

b) scope is now limited to compact fluorescent lamps, but expanded to cover all lamps of
voltages greater than 50 V and all power ratings;

c) intfoduction of requirements for lamp equivalency claims, switching withstand,, sfarting
time, low temperature, run up time, treatment of claims for different operating conditipns;

d) enhanced assessment and compliance criteria especially for lifetime;
e) intfoduction in-rush test conditions and displacement factor.

The tgxt of this standard is based on the following documents:

FDIS Report on voting
34A/1923/FDIS 34A/1945/R\VD

Full information on the voting for the approval of this §tahdard can be found in the report on
voting|indicated in the above table.

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

The cpmmittee has decided that the conténts of this publication will remain unchangefl until
the stpbility date indicated on the IEC\web site under "http://webstore.iec.ch” in th¢ data
relatedl to the specific publication. At this date, the publication will be
e re¢onfirmed,

. wilhdrawn,

o replaced by a revised.edition, or

e amended.

The copntents of.the'corrigendum of January 2017 have been included in this copy.

IMP O RFANT—TFhe—‘cototr-insidetogoon-thecoverpageof-this publication—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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SELF-BALLASTED COMPACT FLUORESCENT
LAMPS FOR GENERAL LIGHTING SERVICES -
PERFORMANCE REQUIREMENTS

1 Scope

This document specifies performance requirements together with test methods and conditions

re uir-\rl 1o chaow complisnce—of tuhular calf hallactad ~amnant fliinracrnant and ~thar ~nac
p—0—5SHoOW—6oHprHaee—o—upourat—Se oo Stee— 66 P et U B e s6eRt—ahe—ote

goao

dischdrge lamps—with—integrated-—means—for-controlling—starting—and-stable operationt{self-
ballastedlamps) intended for-demestic-and-similar general lighting-purposes servigesAgving.
— aifated wattage up to 60-W;

— —aijated voltage of 100V to 250 V;

——=dfocn ooy o boseno cone

This document applies to self-ballasted compact fluorescent lamps@f'voltages > 50 V and all
power|ratings with lamp caps complying with IEC 60061-1.

NOTE |Some features of this document could be applicable to self-ballasted compact fluorescent Igmps of
voltagep < 50 V and to other types of self-ballasted gas discharge lamfs.

The rgquirements of this document relate only to type testing.

Recon

The performance requirements specifiedw\in this document are additional to the |[safety
requirements specified in IEC 60968.

It can| be expected that self-ballasted compact fluorescent lamps, which comply with this
docunjent, will start and operat€ jsatisfactorily at normal conditions (voltages between 92 %
and 106 % of rated supply valtage, ambient air temperature of between -10 °C and 40 9C and
in a luminaire complying with, IEC 60598-1).

2 Nprmative referéences

The f@llowingddcuments are referred to in the text in such a way that some or all of their
content constitdtes requirements of this document. For dated references, only the g¢dition
cited gpplies. For undated references, the latest edition of the referenced document (induding
any amendments) applies.

IEC 60630, Maximum lamp outlines for incandescent lamps

IEC 60968, Self-ballasted fluorescent lamps for general lighting services — Safety
requirements

IEC 61000-3-2:2014, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current <= 16 A per phase)

IEC 61000-4-7, Electromagnetic compatibility (EMC) — Part 4-7: Testing and measurement
techniques - General guide on harmonics and interharmonics measurements and
instrumentation, for power supply systems and equipment connected thereto
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IEC TR 61341, Method of measurement of centre beam intensity and beam angle(s) of

reflector lamps

CIE 015-2004, Colorimetry

CIE 13.3, Method of Measuring and Specifying Colour Rendering Properties of Light Source

Q&
3 Térms and definitions %)
N

For the purposes of this document the following terms and definitions app(li{[,

Lo
ISO apd IEC maintain terminological databases for use in standa@ation at the fol
addregses:

e |EQ Electropedia: available at http://www.electropedia.or /\<(/
e ISP Online browsing platform: available at http://www.isé
3.1 Q
self-bpllasted lamp \Q

integrated lamp &

rg/obp

Ay roplaceable of interchangeable pa -

unit which cannot be dismantled withoh\tgbeing permanently damaged, provided with &
cap and incorporating a light souro@nd any additional elements necessary for startin
stable|operation of the light soqrgb

N

Note 1 jo entry: A self-ballasted la is referred to as a lamp in this document.

[SOURCE: IEC 60968:@% 3.1, modified — The admitted term and note have been add¢d]

O
3.2 Q‘Q

new lamp
lamp Which @@mt been energized since manufacture

owing

lamp
g and

;.L.3<</C)

Fated—v;tage

3.3
rated value

quantity value, assigned by the supplier, for a lamp characteristic under specified operating

conditions

EXAMPLE Rated luminous flux.

3.4
test voltage
input voltage at which tests are carried out

[SOURCE: IEC 62612:2013, 3.2, modified — The word "input" has been added.]
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25

rotecbatioce
the wattage marked on the lamp

3.5
initial values
photometric and electrical characteristics measured at the end of the 100 h ageing period

3.6 Q}/

lamp failure
momept at which the lamp fails to light up, fails to remain alight or delivers | w\?@ht output (in
case gf doubt, low light output refers to less than approximately 50 % of ratp@ight outpyit)

lamp life
<of an|individual lamp> number of operating hours to Iéfailure

D
medign of lamp life O
numbiar of operating hours elapsed at which{(point 50 % of a representative group of lamps
have filed, when operated under specifie@est conditions
)
Q\
3.9 o
starting time b\

time required for a lamp to d op an electrically stable arc discharge, the time|being
measyred from the moment t@\iémp circuit is energized

time required for a lamp to reach a specified percentage of its (stable) luminous flux, the time
being measured from the moment the lamp circuit is energized

3.1
displacement factor
cosine of the phase-angle between the fundamental harmonic current and the mains voltage

Note 1 to entry: Displacement factor is explained in Annex J.
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3.12
distortion factor
factor indicating the level of harmonic current distortion

Note 1 to entry: Distortion factor is explained in Annex J.

3.13
powef factor
under|periodic conditions, ratio of the absbslute value of the active power to the apparent
power|

Note 1 jo entry: Alternatively, the power factor is the product of the displacement and distortion factor.

3.14
lumen maintenance
luminqus flux at a given time in the life of a lamp, divided by the initial-value—of-the luminous
flux offthe lamp

Note 1 fo entry: Lumen majntenance is expressed as a percentage of the initial luminous flux.

3.15

lamp type
lamps|that,independent of the type of cap-erbase,—are-identical-in-photometric-and-elgetrical

rating] haye/identical rated values in relation to the relevant compliance test

3.16
lamp stabilization time

time required for a lamp to reach stable conditions for measurement

3.17

type test

test or series of tests made on a type test sample, for the purpose of checking compliance of
the design of a given product with the requirements of the relevant standard

[SOURCE: IEC 60598-1:2014, 1.2.44]
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3.18

type test sample

sample consisting of one or more similar units submitted by the manufacturer or responsible
vendor for the purpose of a type test

[SOURCE: IEC 60598-1:2014, 1.2.45]

3.19
luminous efficacy
quotient of the lamp luminous flux by the lamp power consumption

3.20 A

beam|angle
angle |between two imaginary lines in a plane through the optical beam axis, s c?'fhat these

lines pass through the centre of the front face of the lamp and through poi t whigh the
luminqus intensity is 50 % of the centre beam intensity q/
[SOURCE: IEC TR 61341:2010, 2.4] Q)Q)

O
Q
3.21 ©
ageing O

preconmditioning of lamps by operating them at controlled congm s for a specified periogl

3.22 QQ
suppljer Q

manufacturer, responsible vendor or importer

3.23 @

dimmable lamp &(\

lamp that is capable of producing varyin vels of light when paired with a control or dimmer
O

3
3.24 \O
inrus:Lcurrent
<of lafnp> transient current a%‘)stscr’ated with energizing a lamp

3.25
chromaticity coordlb
ratio df each of as§ three tristimulus values to their sum

[SOURCE: IE&)50-845:1987, 845-03-33, modified — The notes have been deleted]

3.26 C)
correla& colour temperature

CCT
temperature of the Planckian radiator whose perceived colour most closely resembles that of
a given stimulus at the same brightness and under specified viewing conditions

Note 1 to entry: The correlated colour temperature is expressed in K.

Note 2 to entry: This note applies to the French language only.

[SOURCE: IEC 60050-845:1987, 845-03-50, modified — The abbreviated term has been added
and the notes have been replaced]
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3.27
colour rendering index
CRI

measure of the degree to which the psychophysical colour of an object illuminated by the test
illuminant conforms to that of the same object illuminated by the reference illuminant, suitable

allowance having been made for the state of chromatic adaptation

Note 1 to entry: This note applies to the French language only.

[SOURCE: IEC 60050-845:1987, 845-02-61]

3.28

colouf code

3-digil code expressing the rated colour rendering index and the rated corre&ﬂ

tempefature as described in IEC TR 62732 CO
N
Note 1 fo entry: The light colour designation is detailed in IEC TR 62732. (I/Q

4 Mirking QQ)CO

For this performance standard the following data shall be @vided (in addition
mandatory data required by IEC 60968) by the supplier and ted as specified in T4
The rated values refer to performance claims under the geéeral conditions for measur

as spgcified in Clause A.1. Q

colour

o the
ble 1.
ement

Table 1 — Locations where markin%\erated values is required
l\é

Prqduct
Parameter (rated) sQQ) Product :;E:uicr: datagheets
\\ P ging or Idaflets
a) Injtial luminous flux of the lamp (Im) . Q)
N\ - X X
(lumingus flux for reflector lamps is under consi eration)
b) Bg¢am angle (degrees) and centre bgg’m\'intensity (cd) measured ) X X
inJaccordance with [IEC TR 61341 @ reflector lamps
-
c) InJtial luminous efficacy (Im/Wb - - X
d) C¢rrelated colour tempe e’(K)
X X X
Fdr the product a coIo@ode is permissible.
e) Coplour rendering i ) X X
Fdr the packag/i‘ tolour code is permissible.
fy C romaticitr&dinates - - X
N
g) Mgpgdian life (h) - X X
h) Ly aintenance (%)
Including operating hours at which fumen mainienance value(s) are X
claimed
i)  Switching withstand (no. of cycles) - - X
j)  Special operating requirements
e.g. dimming, orientation (base up/down), restricted operating - X X
temperature range
k) Starting time (s) - - X
)  Low temperature starting time (s)
- - X
(and temperature if different from -10 °C)
m) Run-up time (s) - X X
n) Displacement factor - - X
o) Dimensions (mm) - - X
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Product Product
Parameter (rated) Product ackagin datasheets
P 9INg | o leaflets
p) Performance claims for different conditions - - X

gq) Location of additional information

(how to find product datasheets or leaflets)

(x = required, — = not required but optional)

NOTE In Japan, the power factor is used instead of displacement factor and the requirement on colour
classification and indication is specified in JIS Z9112.

If equjvalence with an incandescent lamp is claimed, the claimed equivalent incaﬂxtlascent
lamp power (rounded to 1 W) for lamps with CCT values less than 4 500 K ?{’be that
corregponding in Table 2 below unless superseded by regional requi ents| The
intermlediate values of both the Iluminous flux and the claimed incandes lamp |power
(rounded to 1 W) shall be calculated by linear interpolation between two ad nt values]

O
Table 2 — Equivalency with non-directional incande@(q lamps

. © .
Claimled equivalent incandescent (for 220-240 V regions) 5 C) (for 110-120 V regions)
lamp power Minimum rated \1(/ Minimum rated
luminous flux 5\ luminous flux
w Im V4 ) Im
\}
15 125 QQ
25 229 ‘\\‘ 250
40 4327 450
£>
60 AT 800
75 ®$ 970 1100
100 AN 1398 1600
150 xO 2253 2 550
P |
200 O 3172

5 TTS\&/Edénditions

Fest Conditions for testing-ele
life are given in annex A.

For lamps with special features for example dimming and daylight sensing, the supplier shall
provide advice on how to disable these features in order to test the lamp.

Where applicable, sample sizes and compliance conditions for various requirements are given
in Table 3.

Where a supplier claims suitability for operation at different conditions (for instance, at higher
voltage, temperature or humidity) then:

a) lamps shall be tested under claimed different conditions; and
b) lamps shall start and operate satisfactorily under claimed different conditions; and
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c) lamps shall meet the performance claims under the claimed different conditions, which
may differ from the general conditions for measurement specified in Clause A.1.

6 Performance criteria: assessment and compliance

6.1 General

A Ianlp, on which compliance with this document is claimed, shall comply \&ﬂlh the
requirements of IEC 60968. Q}/

©
A lamp shall be designed so that its performance is reliable in normal an(qll@%epted Use. In
general this can be achieved by satisfying the requirements of 6.2. O,)
O

The rgquirements and information given apply to 95 % of production.QQ)

NOTE |[It can be expected that the type test samples submitted by the su%ﬂfor type test to the requijements
and tolerances of this document will, in principle, consist of units ng characteristics typical | of the
manufafturer’s production and being as close to the production centre poS(values as reasonably possible.

It can He expected with the tolerances given in this document tha ducts manufactured in accordance yith the
type tept sample will comply with this document for the majoyi f production. Due to the production|spread
howevgd}r, it is inevitable that there will sometimes be product tside the specified tolerances. For guidgnce on
sampling plans and procedures for inspection by attributes, r& to 1ISO 2859 and for inspection by variablgs refer
to ISO $951.

%

6.2 |Performance requirements \,\Q

N

Lampg shall be assessed against all tf&%arameters listed in Table 3. Minimum samplqg sizes
for each test are specified in colurm , compliance conditions for all parameters arjd test
conditjons are listed in column D a olumn E.

Q)
Table 3 - Samp(g\\sizes, compliance criteria and test conditions

A\ Py
A B <,\$ c D E
Parameter for N Minimum type . Test conditijon for
Row . Compliance .
test \, test sample size compliance
“\)
Q~\ Mean measured value shall not exceed
. 108 % of rated value, and all samples
! Initial @ 10 shall measure below 115 % of rated Annex A
, C) value.
QO All samples shall measure equal to or
] greater than the rated displacement Annex |
2 Displacement 10 factor value minus 0,05.
factor 2
NOTE In Japan, the power factor
instead of displacement factor is used.
Distortion factor All samples shall be within limits for
s (harmonics) 2 10 harmonics according to IEC 61000-3-2. IEC 61000-3-2
Mean measured value shall be greater
. ) o
4 Initial luminous 10 than or equal to 90 % of rated value, Annex D
flux and all samples shall measure greater
than or equal to 85 % of rated value.
Beam angle Measured beam angle shall be within
5 (reflector lamps) ! +25 % of rated value. IEC TR 61341
Centre beam Mean measured centre beam intensity
6 intensity (reflector 1 shall be equal to or greater than 75 % of | IEC TR 61341
lamps) the rated value.
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A B Cc D E

Test condition for
compliance

Parameter for Minimum type

Row test test sample size

Compliance

Chromaticity coordinates of at least

90 % of the samples shall measure less
10 than or equal to 5 SDCM (standard CIE 015
deviation of colour matching) from the
rated value.

Chromaticity
coordinates®

All samples shall measure equal to or
greater than the rated CRI value minus CIE 13.3
3.

Colour rendering
8 index (CRI) 10

Mean measured value shall be less than
or equal to 1,5 s, and all samples shall

9 |[Starting time 6 start within 2,0 s. Annex
Mean measured value shall be <110% of

rated value. '\(O

Low temperature All lamps shall start within the time if (Q
10 and low supply 6 specified by the supplier or within 10 sq ‘l/Annex E
voltage starting maximum.

P

The mean measured time, to rea k&)%
of initial luminous flux, shall be

than or equal to 110 % of th@ted time.

11 Run-up time 6 Annex C

All samples shall reach of initial
luminous flux within 150,% of the rated

time. yo

Mean measure hje(s) shall be equal
to or greater n'90 % of the rated
10 value(s). \\ Annex D

All sarr@i%s shall measure equal or
gre an 85 % of the rated value(s).

Lumen

12 .
maintenance

. . . supplier have elapsed, the
13 ];T;Ii%z(;?te (if 10 A\ roportion of lamp failures shall be less
than or equal to the rated value.

Premature lamp &@r the operating hours specified by
Annex G

\jr Assess lifetime based on either of the
Q O following tests (Based on Weibull shape

C)\\ factor 3°):

. Test 10 samples to 100 % of rated life Annex G
14 Lifetime 10 or 20 Pass if less than or equal to 6 failures
Fail if equal or greater than 7 failures.
Test 20 samples to 90 % of rated life

C
@’ Pass if less than or equal to 10 failures

Fail if equal or greater than 11 failures.
N\

%\J Assess switching withstand based on
C) the following test (Based on Weibull
shape factor 3 ©):

15 ing 10

wiinstanda Fest46 calllpica to-threratedrmumberof
switching cycles

Pass if less than or equal to 6 failures
Fail if equal or greater than 7 failures.

Annex F

All samples shall comply with rated
minimum and maximum specifications.
Mean measured dimension shall be

within 90 % and 110 % of rated value. ¢ | Physical

16 Dimensions 6
measurements

If dimensional equivalence with
incandescent lamps is claimed then
lamps shall comply with IEC 60630.

Inrush current shall not exceed given

. Annex H
limits.

17 Inrush current 1

Performance |‘ft1hat%00fd?ncet Claims for performance at different

18 under different wi e relevan cond_|t|ons (voltages or_tfempe!'ature_s

type test in this outside of normal conditions, including
table high humidity) shall be tested under

In accordance with
the relevant type

conditions test in this table
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A B Cc D E
Row Parameter for Minimum type Combpliance Test condition for
test test sample size P compliance
those conditions using the relevant
annexes to this document (altering test
conditions to suit different conditions).
Under these conditions:
a) lamps shall start and operate
satisfactorily, and
b) lamps shall meet all performance
claims, which may differ from the
performance claims under the
generdal CoOndrions 1or measurermerit
specified in Clause A.1. A
NOTE | There are local and regional regulations for many of these and other parameters. Qy
a The relationship between power factor, displacement and distortion factors are explained i&hnex J.
b Pfeferred rated chromaticity coordinates are the standardised chromaticity coordinateﬁl/ 2 700 K, 3]000 K,
31500 K, 4 000 K, 5 000 K and 6 500 K as defined in IEC 60081, Annex D. q
¢ Statistical tools, such as Weibull analysis and parametric fits may be used to &nate median lamgp life of
tHe sample.
d Stupplier should advise sizes to allow assessment, and these shoue)gg clear if maximum of rated
d

mensions. O
' Vi
V
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Annex A
(normative)

General conditions for measurement of photometric and electrical
characteristics and requirements for test equipment

A.1  Method of measuring lamp characteristics

Sample sizes and compliance conditions are given in Table 3.

The vjsual appearance of all samples shall be checked before testing, and if requijed all
samples shall be cleaned before photometric testing.

Unles$ specified elsewhere all tests shall:

a) be|lmade in a draught-free atmosphere at an ambient temperature.ofy (25 + 1) °C [and a
relative humidity of 65 % maximum. If lamp operation under differenf-conditions is claimed
by|the supplier, operation at this atmosphere shall also be tested)Air movement shall be
in pccordance with CIE 121. For lamp ageing, the lamp life test“and the switch withstand
tegt, the ambient temperature of the room shall be in the/range of 15 °C to 40 °C, and
some draught is allowed but vibration and shock should he'wiinimized.

b) be|carried out at rated voltage and frequency if a single value is declared. If the| rated
vo[tage is a range, the lamp shall be aged and tested at the mean voltage of that fange.
For dual-voltage lamps, for example those intended for operation at 110 V to 130 |V and
22P V to 240 V, ageing and testing shall be conduicted at the mean voltage of each vjpltage
ramge.

c) hape a test voltage tolerance during ageing and luminous flux maintenance testing|within
2 %. During lamp stabilization the voltage shall be within £0,5 %. At the momgnt of
measurement the tolerance shall béwithin £0,2 % for voltage and +0,2 % for freqyiency.
Fof-life-testing-the-tolerance-is2%- The total harmonic content of the supply voltage shall
not exceed 3 %* The harmonic’ content is defined as the R.M.S. summation pf the
individual harmonic components using the fundamental as 100 %. IEC 61000-3-2, Annex
A, |provides guidance on thrersupply voltage source.

d) be|conducted with lamps operated in free air in a vertical base-up position for al| tests
indgluding-tife lumen~maintenance tests. If a supplier has declared the lamp is suitaple for
usg in a specifie jofientation only, then the lamp shall be mounted in the derlared
orientation during.dll tests.
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A.2 Lamp stabilization

Measurements shall be made after the lamp stabilization time.

NOTE pBuorimgstippimgamdormmattramdtimgofthetamps;, forexampterotatimgofthetamp =y excessamount of
mercury could be distributed in small droplets within the discharge tube. Proper conditioning is reacha%v hen all
the exgess mercury has been collected at the coldest spot in the tube. Experience has shown th t\lpl ially this
procesq of lamp conditioning can take up to 16 h. When a lamp has passed this conditioning perioQ‘Hs rgady for
measurgment.

NO
For cqnditioning and warming up the lamp may be operated in a Iocation{&tant to the test
locatign. When moving to the test location, provided that the lamp has @?n kept in thel same
orientxtion, not subjected to vibration or shock and no warm gIas@éts are touchefd (i.e.
creatimg a parasitic cold spot), a stabilization period of 15 min to in is necessary|in the
test Iqcation. To avoid cooling down of warm glass parts dur'cg%ﬁoving the lamp fo test
locatign thermally insulating gloves or similar technique shall ed. The interruption|of the
supply should be as short as possible. If deviating from the¢valdes in Table A.1, the relevant
speciflcation of the supplier should be observed. Q @)

Measyrements shall not start before stabilization is ched. Stabilization is achieved| if the
differgnce of maximum and minimum light output m\\a ings, taken at least once per minpte, is
less than 1 % within a 15 min observation pe&tiod. If stabilization is not reached jn the
minimpm period, the period is extended until .45 successive readings at 1 min intervals fulfil
the reguirement. If this cannot be achieve ithin 60 min, the measurement can be dtarted
and the fluctuation shall be stated. Tablgé&g summarizes the relevant time periods.
4\
Table A.1 - Cond{\'®ning, off time and stabilization time
A\

Minimum conditioning t,i_m’\\(bl\ours)"‘ 16
Maximum off time (trgr*sq)c;rt to test location) (minutes) 5
Stabilization time_(fnjnutes) 15 to 60
2 This can bﬁ@?of ageing.

)

A3
A3
The-te
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A.3 Lamp ageing and life test

Unless specified elsewhere, lamp ageing shall take place in the ageing facility for the
specified number of hours of operation.

For testing details, see Annex G.

Ageing hours and life hours shall only be deemed to have occurred during the periods when
the lamp is ON.

A.4 |Electrical me@&ement

Electrical measu@ents power, current and power quality) shall be conducted on |lamps
aged for 100 h. Q~

Instrumen %all be of the true r.m.s. type, essentially free from waveform errors anf of a
precis <1\@ propriate to the requirements.

A.5 Photometric measurements

Photometric characteristics shall be measured in accordance with the relevant
recommendations of the CIE (Commission Internationale de I'Eclairage).

Measurement of initial luminous flux, beam angle (reflector lamps), centre beam intensity
(reflector lamps), chromaticity coordinates, colour rendering index (CRI) shall be conducted
on lamps aged for 100 h.

A.6 Time and cycles measurement

Appropriate accuracy for time and cycle measurements are:
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Starting time:
Run-up time:

Lamp life:

Lumen maintenance:
Ageing:

Switching cycle time:

Switching withstand cycles:

+0,1s
+3s
+100 h
+100 h
+5h
+3s

+200 cycles

—19 -
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Annex B
(normative)

Test for starting time

General

The starting time test shall be conducted on lamps aged for 100 h.

Prior to_the test the lamps shall be stored in the planned test position for at least 22 h at
20 °C| to 27 °C ambient temperature, and additional storing shall be at Ieas@ h at
25 °C= 1 °C ambient temperature. Q},
Sample sizes and compliance conditions are given in Table 3. Q’\Q>
B.2 |Test conditions @O‘)
P
The tgst voltage for the starting test shall be the rated voltage uscyq?a supply as defined|in
A.1c¢)
;\\
Additipnal tests for dimmable lamps are under considera'@r‘.D
B.3 |Test procedure \\<2
QO
N - (%)
A typig¢al test procedure is: \sQ
a) THhe test equipment and the measure t device(s) shall be in a state such that thg lamp
tegt can immediately be started. \N
b) Switch on power to the lamp and@ggering equipment as required.
c) Rgcord ambient temperature\\éTd relative humidity.
d) Record luminous flux ovgg?me.

e) The test shall run L@ the lamp starts fully and remains alight. If, after a reas¢nable

A typi

be usg¢d to sto nsor values.

pefiod the lamp d&)@not start, cease the test.

Cal test set nd equipment is shown in Figure B.1. Alternatively a picoammete

3

NS

r may
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1
15
2 4 5 6
3
7
8
14
13 “1> O. 11 . @

10

IEC

Key
Conptrol circuit
Poyver in

Poyer to lamp
Zeto voltage switch
Trigger sense

T

Dafa capture

—

igger conditioning

© N o o A~ W DN -

Trigger

©

Sigphal

10 Digplay and PG

11 Anmplifier — §ensor. Rise time less than 1 ms
12 Environment without stray light

13 Larpp

14 Photo sensor

15 De-bounce circuit

NOTE Data capture sampling rate equal or greater than 900/s and integration time less than 1 ms.

Figure B.1 — Typical setup for starting time test

B.4 Calculations

The starting time is determined as the period from the start of the test to when the lamp has
fully completed the starting sequence (lamp is fully started and remains alight) as observed by
the front edge of the first plateau in the envelope of the light output signal.
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Annex C
(normative)

Test for run-up time

General

The run-up time test shall be conducted on lamps aged for 100 h.

Prior tao_the test the lamps shall be stored in the planned test position for at least 2

20 °C| to 27 °C ambient temperature, and additional storing shall be at Ieas%

25 °C= 1 °C ambient temperature. Q},

Sample sizes and compliance conditions are given in Table 3. Q’\Q>

For the run-up time test an integrating sphere as per CIE 84 is the prefepéalfmethod.
P

C.2 |[Test conditions C)(b

The tgst conditions and equipment shall be as specified in %{%X A.

A typi

tal test setup and equipment is shown in Figur@.

N
<

&
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14

10

Key

N

Conptrol circuit
Poyver in

Poyver to lamp
Zeto voltage switch
Trigger sense

T

-

igger conditioning
Dafa capture

Trigger

© 00 N O O b~ ODN

Sighal
D

-
o

splay and\RC

-
-

Amplifief - Sensor. Rise time less than 1 ms

-
N

Enyirgfment without stray light

-
w

Lamp

14 Photo sensor

IEC

NOTE Data capture sampling rate equal or greater than 1/s and integration time less than », multiplied by the

mains period (ms), where n equals any integer from 1 to 40.

Figure C.1 — Typical setup for run-up time test

C.3 Test procedure

An example of test equipment setup is given in Figure C.1.

a) The test equipment and the measurement device(s) shall be in a state that the lamp test

can immediately be started.
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b) Switch on power to the lamp and triggering equipment as required.

c) Record ambient temperature and relative humidity.
d) Record luminous flux over time.

e) The test shall run until the lamp light output is stable as defined in Clause A.2.

C.4 Calculations

From the test data, determine the time taken from the start of the test, to when the lamp

achieves the required percentage of its initial luminous flux.
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Annex D
(normative)

Measurement of initial luminous efficacy
and lumen maintenance

D.1 General

The measurement of initial luminous flux shall be conducted on lamps aged for 100 h.

Sample sizes and compliance conditions are given in Table 3.

D.2 | Test conditions \Q)

P

The tgst conditions and equipment shall be as specified in Annex A. @Q)

The circuit in Figure D.1 should be used: Q)QO")
R g
A\
S J
Ab @ T 1 h
\ |
(A
N R
)
e
4\
O
Key \j‘:\'
1 Lapp C)\O
2  Ph¢tocell ..

Cﬁure D.1 — Measurement of luminous flux

©
D.3 |[Test prqﬁure
O

The lamp @ be left to reach a stable condition as defined in Clause A.2.
NS

Q}/

T

D.4 Initial luminous efficacy test

D.4.1 Test procedure

The test shall be conducted on lamps aged for 100 h.

Sample sizes and compliance conditions are given in Table 3.

During the procedure for measurement of luminous flux, simultaneously measure lamp power

and record the data.

The luminous flux and the lamp power shall be measured from the same test lamp.
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Calculations

Calculate the luminous efficacy as follows:

Luminous flux/lamp power. Units: Im/W.

D.5

Lumen maintenance test

2016

The sample of lamps that underwent initial luminous efficacy tests, or new lamps shall be
aged under the same conditions as described in Clause A.3 for the specified number of hours.

The Iy

requirgd to demonstrate compliance with rated values. Q‘

The nj
workin

minous flux shall be measured after 100 h ageing and after other elapsed @Bc

ean value at each specified elapsed period shall be calculated for thQ'r\emaining
g lamps and the number of any non-working lamps shall be reported.q/

ds as

, still-
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Annex E
(normative)

Test for low temperature and low supply voltage starting

General

The low temperature and low supply voltage starting test shall be conducted on lamps that
have been aged for 100 h.

Sample sizes and compliance conditions are given in Table 3. A

Q&
E.2 |Test conditions ,\Q)

T
The tgst voltage shall be equal to 92 % of the lowest given rated voltagS. sing a supply as
defined in A.1 ¢) O,)
(@Q

Prior fo the test, the lamps shall be stored in the planned test pesition for at least 20 i at or
near the test temperature and additional storing shall be at | 4 h at the test tempgrature
+1 °CJ If the lamp is to be moved to a test location, therm\}+ insulating gloves or gimilar
techni

jue shall be used to avoid warming of cool parts. Q )

bst temperature is the supplier’s rated minir@? starting temperature or, if a

rated

visual

The t
minimpm starting temperature is not supplied, th%\@se test temperature shall be =10 °C
¥
E.3 |Test procedure $’\.
The tgst procedure is: A\Q)
O
a) The lamp shall be switched oqlé}rd a timing device used to record the time when th¢ lamp
stdrts fully and remains alagb
b) Thle ability of the lamp to“start at the specified temperature shall be confirmed by
ingpection or other ods.

c) Cdgase the test if 6&)@mp fails to start within 10 s.

O 3
3

NS
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Annex F
(normative)

Test for switching withstand
Sample sizes and number of cycles compliance conditions are given in Table 3.

The test conditions and equipment shall be as specified in Annex A for lamp ageing and life
test. The switching cycle used for the switching withstand test shall be 1 min ON and 3 min
OFF.

<z§
NO
>
Q-
Q%
S
<</C’
O
@)
0<<
"%
s\&\
s@‘z’
R\4
O]
. Ok\
o
C):®
Q-
o
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Annex G
(normative)

Test for lamp life
Sample sizes and compliance conditions are given in Table 3.
The sample of lamps shall be new or aged for a maximum of 100 h.

For Iamp ageing and life testing, lamps shall be repeatedly cycled for 2 h 45 min ON followed

by 15
3

The h

deemg¢d to have failed if it fails to light up, fails to remain alight or del

appro

pburs of operation until lamp failure occurs shall be recorded for each lamp.

imately 50 % of its rated luminous flux as confirmed by visual mspec ion,

@S lesq

Q-}é lamp is

than

The hours of operation recorded shall only include the periods of the ¢ %o hen the lanmp was
switched ON. The hours of operation shall include any initial ageing @
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Annex H
(normative)

Tests for compatibility with dimmers and switches

H.1 Inrush current
The inrush current shall be limited to avoid damage to dimmers or switches.

For maximum allowed values and test conditions, see Table H.1 and Figures H.1, H.2 and

H.3.
The wpveform generator circuit for determining the inrush current is shown in Figure H.3.
The lgmp shall be tested at rated voltage, as specified in A.1 b).
Table H.1 - Inrush current limitations and test conditions
Device under test Test condition; Compliance
source impedance
Lamp|power Lamp rated Maximum Maximum Maximum peak Maximum
voltage resistance inductance current inrush g¢nergy
2
V rms Q o 1peak ¥
A A?s
P£15 100-130 0,450 100 60 0,40
P415 200-250 0,2 400 20 0,48
15<pP<25 100-130 0,450 100 60 0,40
15<pP<25 200-250 052 400 35 0,15
Q\O/ [peak
100
(]
$ A
= 90
£
< 80
0
60
50
40
30
20
10 % of I,eqx 10 % of I,eax
10
0 :
Time

IEC

Figure H.1 — Typical inrush current profile

Only currents greater than 10 % of Iheak shall be included in the inrush energy integral. See
Figure H.1.
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When measuring the inrush current of self-ballasted lamps, prior to the occurrence of 7/

eak’

one or more current spikes may be observed which exceed the subsequent /... These
spikes typically have durations of a few microseconds, where the actual inrush current has a
duration of approximately 100 ps. Such spike(s) do not significantly contribute to the inrush
current and can be neglected by use of a digital filter with 5 ys window or low pass filter with 5

Js time constant or equivalent means. See Figure H.2.

)

1(A)

peak

T1

\)
A

o5
C)\\O
Ke ’

y A0

1 Lamp

BR1 Rectifier — syitable for voltage and current
C1 Capacit%éo uF and > 4 x lamp capacitance
7 nF

c2 Ca 4

D1 Di 3 or equivalent
L1 \@cto

r to match typical mains line characteristics. See Table H.1
Q1 Friee-Q8625R5-ereqtivalent
R1 Resistor <1 s/ C1
NOTE Full charging time between tests > 10 s
R2 Resistor 1 kQ
S1 Switch — suitable for voltage and current
T Transformer Isolation — suitable for voltage and current

SOURCE: Adapted from NEMA SSL 7A -2013 Clause 4.5

Figure H.3 — Waveform generator circuit for inrush current

H.2 Specific requirements for dimmable lamps

Under consideration.

IEC
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Annex |
(normative)

Measurement of displacement factor

1.1 General

The phase-angle (¢4) of the displacement factor (cos @4) of 3.11 shall be measured according
to the definition of Clause |.2 and with the measurement requirements of Clause [.3.

1.2 Phase-angle definition é

The ppase-angle (¢4) between the fundamental harmonic current (/;) and th?\%ains-voltage
(Umairls) is determined as described in Figures 1.1 and 1.2. q/Q

O® +180° s

IEC

Fi@ﬂ — Definition of the first harmonic current phase-angle (¢,)
C)é (11 Ieads Umains)’ (01 > 0)

NS
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) 4 1 [OF] (19

-180° Q)
! \Q/C) IEC

Figure 1.2 — Definition of the first harmonic cuévnt phase-angle (¢4)
(14 1ags Unains)s 91 <Q)

1.3 Measurements requirements Q
A\
QO
1.3.1 Measurement circuit and supply source

Q
The |measurement circuit and the g&pply source are defined in Annex |A of
IEC 61000-3-2:2014. A\Q

1.3.2 Requirements for meaigﬁeoment equipment
QS
The rgquirements for measur@%nt equipment are defined in IEC 61000-4-7.

1.3.3 Test conditi@

The tgst condition g? the measurements of the displacement/phase-angle associated with
some fypes of e@went are given in Clause C.5 of IEC 61000-3-2:2014.

O
D
\<</C)
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Annex J
(informative)

Explanation of displacement and distortion factors

J.1 General

The metric power factor (1) is a composite metric and consists of the primary metrics
displacement factor (xgispjacement) @nd distortion factor («g;stortion)-

The rglation between the composite metric A and its primary metrics Kdisplacement and &iLtorﬁon
is: Q}/

NO
>
with K displacement = COS®1 QQ%

©
(</O
U B g\\
distortion WQ o
O

resulting in A= cos g
1+ZHD?

)
Angle| ¢, is the phase angle betwee Q}le fundamental of the supply voltage ard the
fundamental of the mains current. T tal harmonic distortion (THD) is quantified by the
harmgnics of the mains current, gocording to IEC 61000-3-2. The relation betwegn the
indiviqual harmonics of the mains\%u ent and the THD is in the below equation:
O

. 40

OO@ ’ THD = gi%f

Wherg /, is the @fude of the »"™ harmonic of the mains current.

A = Kdisplacement * Kdistortion

and

O
J.2 R&%mended values for displacement factor
AN

No negative effects on the power grid are to be expected from self-ballasted compact
fluorescent lamps when complying with the recommendations in Table J.1.

Table J.1 — Recommended values for displacement factor

Metric P<2W 2W<P<5W 5W<P<25W P>25W

Kgisplacement (cosg,) No limit >0,4 >0,7 >0,9

NOTE The values are practical examples and give guidance.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SELF-BALLASTED COMPACT FLUORESCENT
LAMPS FOR GENERAL LIGHTING SERVICES -
PERFORMANCE REQUIREMENTS

FOREWORD

1) The|lnternational Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all |pational electrotechnical committees (IEC National Committees). The object of IEC is te\promote
intefnational co-operation on all questions concerning standardization in the electrical and electronic’figlds. To
this|end and in addition to other activities, IEC publishes International Standards, Technical ‘Specifigations,
Tecpnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referfed to ds “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inferested
in the subject dealt with may participate in this preparatory work. International, governmental ard non-
governmental organizations liaising with the IEC also participate in this preparation(lEC collaborates|closely
with| the International Organization for Standardization (ISO) in accordance withceonditions determ|ned by
agr¢ement between the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as neafly as possible, an interpational
congensus of opinion on the relevant subjects since each technical committee has representation from all
intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for internationaluse and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made- to~ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for~the way in which they are used or for any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC NationahCommittees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in theigsnational and regional publications. Any divérgence
betyeen any IEC Publication and the corresponding national or regional publication shall be clearly indigated in
the |atter.

5) IEC]itself does not provide any attestation of conformity. Independent certification bodies provide cofpformity
asseéssment services and, in some areas, aceess to IEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent certification bodies.

6) All dsers should ensure that they have thé_latest edition of this publication.

7) No liability shall attach to IEC or its-directors, employees, servants or agents including individual expgrts and
members of its technical committees~and IEC National Committees for any personal injury, property dampage or
othdgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any other IEC
Pubjications.

8) Attegntion is drawn to the_Normative references cited in this publication. Use of the referenced publications is
indigpensable for the correct application of this publication.

9) Attention is drawaito the possibility that some of the elements of this IEC Publication may be the supject of
patgnt rights. JE€ shall not be held responsible for identifying any or all such patent rights.

InternationalkStandard IEC 60969 has been prepared by subcommittee 34A: Lamps, ¢f IEC
technical.committee 34: Lamp and related equipment.

This second edition cancels and replaces the first edition published in 1988,
Amendment 1:1991 and Amendment 2:2000. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) title change;

b) scope is now limited to compact fluorescent lamps, but expanded to cover all lamps of
voltages greater than 50 V and all power ratings;

c) introduction of requirements for lamp equivalency claims, switching withstand, starting
time, low temperature, run up time, treatment of claims for different operating conditions;

d) enhanced assessment and compliance criteria especially for lifetime;
e) introduction in-rush test conditions and displacement factor.
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The text of this standard is based on the following documents:

FDIS Report on voting
34A/1923/FDIS 34A/1945/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

The ¢ until
the stpbility date indicated on the IEC web site under "http://webstore.iec.ch" in“th¢ data
relatedql to the specific publication. At this date, the publication will be
e re¢onfirmed,

e withdrawn,

e replaced by a revised edition, or

e anjended.

The copntents of the corrigendum of January 2017 have been.included in this copy.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indigcates
that jt contains colours which are considered to be useful for the cqrrect
undenstanding of its contents. Users should therefore print this document using a
colourf printer.
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SELF-BALLASTED COMPACT FLUORESCENT
LAMPS FOR GENERAL LIGHTING SERVICES -
PERFORMANCE REQUIREMENTS

1 Scope

This document specifies performance requirements together with test methods and conditions
required-te-shew-comphance—of-selbalasted-compactiuerescenttamps—intended-forggeneral
lightinpg services.

This document applies to self-ballasted compact fluorescent lamps of voltages>50 V and all
power|ratings with lamp caps complying with IEC 60061-1.

NOTE |Some features of this document could be applicable to self-ballasted compatct fluorescent Igmps of
voltagep < 50 V and to other types of self-ballasted gas discharge lamps.

The rgquirements of this document relate only to type testing.

The performance requirements specified in this document®are additional to the [safety

requir

It can

ements specified in IEC 60968.

document, will start and operate satisfactorily at_normal conditions (voltages between

and 1
inalu

2 N

D6 % of rated supply voltage, ambient air temperature of between -10 °C and 40 °
minaire complying with IEC 60598-1).

brmative references

The fgllowing documents are referred to in the text in such a way that some or all 9

conter

cited applies. For undated references, the latest edition of the referenced document (ing
any amendments) applies!

IEC 60630, Maximum.amp outlines for incandescent lamps

IEC 6
requir

IEC 6

968, Self-ballasted fluorescent lamps for general lighting services -—
bments.

be expected that self-ballasted compact fluofescent lamps, which comply with this

92 %
C and

f their

t constitutes requirements” of this document. For dated references, only the ¢dition

luding

Safety

000-3-2:2014, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Lim

ts for

harmonic current emissions (equipment input current <= 16 A per phase)

IEC 61000-4-7, Electromagnetic compatibility (EMC) — Part 4-7: Testing and measurement
ques — General guide on harmonics and interharmonics measurements and
instrumentation, for power supply systems and equipment connected thereto

techni

IEC TR 61341, Method of measurement of centre beam intensity and beam angle(s) of
reflector lamps

CIE 015-2004, Colorimetry

CIE 13.3, Method of Measuring and Specifying Colour Rendering Properties of Light Source
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3 Terms and definitions
For the purposes of this document the following terms and definitions apply.

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

e |EC Electropedia: available at http://www.electropedia.org/

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

3.1

self-bpllasted lamp
integrated lamp

unit which cannot be dismantled without being permanently damaged, provided<with g lamp
cap and incorporating a light source and any additional elements necessary far)starting and
stable|operation of the light source

Note 1 jo entry: A self-ballasted lamp is referred to as a lamp in this document.

[SOURCE: IEC 60968:2015, 3.1, modified — The admitted term and(nrote have been added]

3.2
new lamp
lamp Which has not been energized since manufacture

3.3
rated value
quantity value, assigned by the supplier, for azlamp characteristic under specified opgrating
conditjons

EXAMPLE Rated luminous flux.

3.4
test vpltage
input yoltage at which tests arecarried out

[SOURCE: IEC 62612:20438, 3.2, modified — The word "input" has been added.]

3.5
initiallvalue
photometric andelectrical characteristic measured at the end of a 100 h ageing period

3.6
lamp failure
moment at which the lamp fails to light up, fails to remain alight or delivers low light output (in
case of doubt, low light output refers to less than approximately 50 % of rated light output)

3.7
lamp life
<of an individual lamp> number of operating hours to lamp failure

3.8

median of lamp life

number of operating hours elapsed at which point 50 % of a representative group of lamps
have failed, when operated under specified test conditions


http://www.iso.org/obp
https://iecnorm.com/api/?name=6026dca7b5299d9ff3596b2f4769f456

-8 - IEC 60969:2016 © IEC 2016

3.9

starting time

time required for a lamp to develop an electrically stable arc discharge, the time being
measured from the moment the lamp circuit is energized

3.10

run-up time

time required for a lamp to reach a specified percentage of its (stable) luminous flux, the time
being measured from the moment the lamp circuit is energized

3.1
displgcement-factor
cosing of the phase-angle between the fundamental harmonic current and the mains valfage

Note 1 jo entry: Displacement factor is explained in Annex J.

3.12
distontion factor
factor|indicating the level of harmonic current distortion

Note 1 jo entry: Distortion factor is explained in Annex J.

3.13
power factor
under|periodic conditions, ratio of the absolute value ‘ef the active power to the apparent
power|

Note 1 jo entry: Alternatively, the power factor is the product.of the displacement and distortion factor.

3.14
lumen maintenance
luminqus flux at a given time in the life ©of a lamp, divided by the initial luminous flux [of the
lamp

Note 1 fo entry: Lumen maintenance is ‘expressed as a percentage of the initial luminous flux.

3.15

lamp type
lamps| that, independenty*of the type of cap, have identical rated values in relation fo the

relevant compliance test

3.16
lamp gtabilization time
time required-for a lamp to reach stable conditions for measurement

3.17
type test

test or series of tests made on a type test sample, for the purpose of checking compliance of
the design of a given product with the requirements of the relevant standard

[SOURCE: IEC 60598-1:2014, 1.2.44]

3.18

type test sample

sample consisting of one or more similar units submitted by the manufacturer or responsible
vendor for the purpose of a type test

[SOURCE: IEC 60598-1:2014, 1.2.45]
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3.19
luminous efficacy
quotient of the lamp luminous flux by the lamp power consumption

3.20

beam angle

angle between two imaginary lines in a plane through the optical beam axis, such that these
lines pass through the centre of the front face of the lamp and through points at which the
luminous intensity is 50 % of the centre beam intensity

[SOURCE: IEC TR 61341:2010, 2.4]

3.21
ageing
precomditioning of lamps by operating them at controlled conditions for a specified period

3.22
suppljer
manufiacturer, responsible vendor or importer

3.23

dimmtr]ble lamp

lamp that is capable of producing varying levels of light when\paired with a control or dimmer
3.24

inrus:Lcurrent

<of lamp> transient current associated with energizing a lamp

3.25

chromaticity coordinates
ratio df each of a set of three tristimulus\values to their sum

[SOURCE: IEC 60050-845:1987, 845-03-33, modified — The notes have been deleted]

3.26
correllated colour temperature
CCT
tempefature of the Planckian radiator whose perceived colour most closely resembles {hat of
a givep stimulus at'the same brightness and under specified viewing conditions

Note 1 jo entry: \The correlated colour temperature is expressed in K.

Note 2 jo entry: This note applies to the French language only.

[SOUF —EC60050-84571987,8 - added
and the notes have been replaced]

3.27

colour rendering index

CRI

measure of the degree to which the psychophysical colour of an object illuminated by the test
illuminant conforms to that of the same object illuminated by the reference illuminant, suitable
allowance having been made for the state of chromatic adaptation

Note 1 to entry: This note applies to the French language only.

[SOURCE: IEC 60050-845:1987, 845-02-61]
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colour code
3-digit code expressing the rated colour rendering index and the rated correlated colour

tempe

Note 1 to entry:

rature as described in IEC TR 62732

4 Marking

The light colour designation is detailed in IEC TR 62732.
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For this performance standard the following data shall be provided (in addition to the
mandatory data required by IEC 60968) by the supplier and located as specified in Table 1.

The r§
as spe

ted values reter 10 perrormance claims under the general conditions 1or measur

cified in Clause A.1.

Table 1 — Locations where marking of rated values is required

ement

Pfoduct Product
Parameter (rated) Product . datasheets
packaging or|leaflets
a) Initipl luminous flux of the lamp (Im)
(IuminouF flux for reflector lamps is under consideration) ) X *
b) Bealn angle (degrees) and centre beam intensity (cd) measured in
accprdance with IEC TR 61341 for reflector lamps ) X X
c) Initipl luminous efficacy (Im/W) - - X
d) Corfelated colour temperature (K) x x X
For the product a colour code is permissible.
e) Colgur rendering index
For[the packaging a colour code is permissible. ) X X
f)  Chrpmaticity coordinates - - X
g) Median lamp life (h) - X X
h) Lumen maintenance (%)
Including operating hours at which lumen/maintenance value(s) are - - X
claimed
i)  Swifching withstand (no. of cycles) - - X
j)  Spegial operating requirements
e.g. dimming, orientation (base up/down), restricted operating B X X
temperafure range
k) Stafting time (s) - - X
) Low temperature starting time (s)
(and temperature if different from -10 °C) ) ) X
m) Run-up-tme—+{sy 3¢ X
n) Displacement factor - - X
o) Dimensions (mm) - - X
p) Performance claims for different conditions - - X
q) Location of additional information <

(how to find product datasheets or leaflets)

(x = required, — = not required but optional)

NOTE In Japan, the power factor is used instead of displacement factor and the

and indication is specified in JIS Z9112.

requirement on colour classification

If equivalence with an incandescent lamp is claimed, the claimed equivalent incandescent
lamp power (rounded to 1 W) for lamps with CCT values less than 4 500 K shall be that
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corresponding in Table 2 below unless superseded by regional requirements. The
intermediate values of both the luminous flux and the claimed incandescent lamp power
(rounded to 1 W) shall be calculated by linear interpolation between two adjacent values.

Table 2 — Equivalency with non-directional incandescent lamps

Claimed equivalent incandescent (for 220-240 V regions) (for 110-120 V regions)
lamp power Minimum rated Minimum rated
luminous flux luminous flux
w Im Im
15 125
25 229 250
40 432 450
60 741 80Q
75 970 1,100
100 1398 1600
150 2 253 2 550
200 3172

5 Test conditions
Conditions for testing are given in Annex A.

For lamps with special features for example dimming and daylight sensing, the supplief shall
provide advice on how to disable these featuresiin order to test the lamp.

Wherg applicable, sample sizes and compliance conditions for various requirements are| given
in Table 3.

Wherg a supplier claims suitability~for operation at different conditions (for instance, at higher
voltage, temperature or humidity) then:

a) lamps shall be tested under claimed different conditions; and

b) lamps shall start and operate satisfactorily under claimed different conditions; and

c) lamps shall meet- the performance claims under the claimed different conditions, [which
m3ay differ from>he general conditions for measurement specified in Clause A.1.

6 Performance criteria: assessment and compliance

6.1 General

A lamp, on which compliance with this document is claimed, shall comply with the
requirements of IEC 60968.

A lamp shall be designed so that its performance is reliable in normal and accepted use. In
general this can be achieved by satisfying the requirements of 6.2.

The requirements and information given apply to 95 % of production.

NOTE It can be expected that the type test samples submitted by the supplier for type test to the requirements
and tolerances of this document will, in principle, consist of units having characteristics typical of the
manufacturer’s production and being as close to the production centre point values as reasonably possible.

It can be expected with the tolerances given in this document that products manufactured in accordance with the
type test sample will comply with this document for the majority of production. Due to the production spread
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however, it is inevitable that there will sometimes be products outside the specified tolerances. For guidance on
sampling plans and procedures for inspection by attributes, refer to ISO 2859 and for inspection by variables refer
to ISO 3951.

6.2

Performance requirements

Lamps shall be assessed against all the parameters listed in Table 3. Minimum sample sizes
for each test are specified in column C, compliance conditions for all parameters and test
conditions are listed in column D and column E.

Table 3 — Sample sizes, compliance criteria and test conditions

A B G B E—I
Parameter for Minimum type . Test condition for
Row it Compliance .
test test sample size compliarnce
Mean measured value shall not exceed
- 108 % of rated value, and all samples
L Initial power 10 shall measure below 115 % of rated Jnex A
value.
All samples shall measure equal to or
) greater than the rated displacement Annex |
2 Displacement 10 factor value minus 0,05.
factor 2
NOTE In Japan, the power factor
instead of displacement factor is used.
Distortion factor All samples shall be within limits for
3 (harmonics) 2 10 harmonics according to IEC 61000-3-2. IEC 61000-3p
Mean measured value shall be greater
- . o
4 Initial luminous 10 than or equakto 90 % of rated value, Annex D
flux and all samples shall measure greater
than or-equal to 85 % of rated value.
Beam angle Measured beam angle shall be within
5 (reflector lamps) 1 +25 % of rated value. IEC TR 6134
Centre beam Mean measured centre beam intensity
6 intensity (reflector 1 shall be equal to or greater than 75 % of | IEC TR 6134
lamps) the rated value.
Chromaticity coordinates of at least
Chromaticit 90 % of the samples shall measure less
7 ; )é 10 than or equal to 5 SDCM (standard CIE 015
coordinates o .
deviation of colour matching) from the
rated value.
Colour renderin All samples shall measure equal to or
8 . 4 10 greater than the rated CRI value minus CIE 13.3
index (CRI) 3
Mean measured value shall be less than
or equal to 1,5 s, and all samples shall
9 |[Starting time 6 start within 2,0 s. Annex B
Mean measured value shall be <110% of
rated value.
Low temperature All lamps shall start within the time if
10 and low supply 6 specified by the supplier or within 10 s Annex E
voltage starting maximum.
The mean measured time, to reach 60%
of initial luminous flux, shall be less
than or equal to 110 % of the rated time.
11 Run-up time 6 Annex C
All samples shall reach 60% of initial
luminous flux within 150 % of the rated
time.
Mean measured value(s) shall be equal
to or greater than 90 % of the rated
12 | Lumen 10 value(s). Annex D

maintenance

All samples shall measure equal or
greater than 85 % of the rated value(s).
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A

B

Cc

D

E

Row

Parameter for
test

Minimum type
test sample size

Compliance

Test condition for
compliance

13

Premature lamp
failure rate (if
claimed)

10

After the operating hours specified by
the supplier have elapsed, the
proportion of lamp failures shall be less
than or equal to the rated value.

Annex G

14

Lifetime

10 or 20

Assess lifetime based on either of the
following tests (Based on Weibull shape
factor 3°):

Test 10 samples to 100 % of rated life
Pass if less than or equal to 6 failures

Annex G

Fail if equal or greater than 7 failures.
Test 20 samples to 90 % of rated life

Pass if less than or equal to 10 failures

Fail if equal or greater than 11 failures.

15

Switching
withstand

10

Assess switching withstand based on
the following test (Based on Weibull
shape factor 3 ©):

Test 10 samples to the rated number of
switching cycles

Pass if less than or equal to/6 failures
Fail if equal or greater than,7failures.

Annex F

16

Dimensions

All samples shall comply with rated
minimum and maximum) specifications.
Mean measured dimension shall be
within 90 % and\110 % of rated value. ¢

If dimensional equivalence with
incandescent lamps is claimed then
lamps shall comply with IEC 60630.

Physical
measuremenis

17

Inrush current

Inrush current shall not exceed given
limits.

Annex H

18

Performance
under different
conditions

In-accordance
with the relevant
type test in this

table

Claims for performance at different
conditions (voltages or temperatures
outside of normal conditions, including
high humidity) shall be tested under
those conditions using the relevant
annexes to this document (altering test
conditions to suit different conditions).
Under these conditions:

a) lamps shall start and operate
satisfactorily, and

b) lamps shall meet all performance
claims, which may differ from the
performance claims under the
general conditions for measurement
specified in Clause A.1.

In accordancg¢ with
the relevant type
test in this taple

NOTE

There are local and regional regulations for many of these and other parameters.

a The relationship between power factor, displacement and distortion factors are explained in Annex J.

b

3 500 K, 4 000 K, 5000 K and 6 500 K as defined in IEC 60081, Annex D.

Preferred rated chromaticity coordinates are the standardised chromaticity coordinates for 2 700 K, 3 000 K,

¢ Statistical tools, such as Weibull analysis and parametric fits may be used to estimate median lamp life of
the sample.

dimensions.

Supplier should advise sizes to allow assessment, and these should be clear if maximum or rated
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Annex A
(normative)

General conditions for measurement of photometric and electrical
characteristics and requirements for test equipment

A.1  Method of measuring lamp characteristics

Sample sizes and compliance conditions are given in Table 3.

The vjsual appearance of all samples shall be checked before testing, and if requifed all
samples shall be cleaned before photometric testing.

Unles$ specified elsewhere all tests shall:

a) be|lmade in a draught-free atmosphere at an ambient temperature.ofy (25 + 1) °C [and a
relptive humidity of 65 % maximum. If lamp operation under differenf-conditions is claimed
by|the supplier, operation at this atmosphere shall also be tested) Air movement shall be
in pccordance with CIE 121. For lamp ageing, the lamp life test“and the switch withstand
tegt, the ambient temperature of the room shall be in the/range of 15 °C to 40 °C, and
some draught is allowed but vibration and shock should bhe 'miinimized.

b) be|carried out at rated voltage and frequency if a single value is declared. If the| rated
vo[tage is a range, the lamp shall be aged and tested at the mean voltage of that fange.
For dual-voltage lamps, for example those intended for operation at 110 V to 130 |V and
22p V to 240 V, ageing and testing shall be conducted at the mean voltage of each vpltage
ramge.

c) hapye a test voltage tolerance during ageing and luminous flux maintenance testing|within
2 %. During lamp stabilization the voltage shall be within +0,5 %. At the momgnt of
mgasurement the tolerance shall béeWwithin +£0,2 % for voltage and +0,2 % for freqliency.
The total harmonic content of the supply voltage shall not exceed 3 %. The hajmonic
content is defined as the R.M.Si\summation of the individual harmonic components| using
the fundamental as 100 %. ¢EC 61000-3-2, Annex A, provides guidance on the supply
voltage source.

d) be|conducted with lamps operated in free air in a vertical base-up position for al| tests
ingluding lumen maintenance tests. If a supplier has declared the lamp is suitable fpr use
in ja specific orientation only, then the lamp shall be mounted in the declared orientation
dufing all tests.

A.2 | Lamp/stabilization

Measuréments shall be made after the lamp stabilization time.

NOTE During shipping and normal handling of the lamps, for example rotating of the lamp, any excess amount of
mercury could be distributed in small droplets within the discharge tube. Proper conditioning is reached when all
the excess mercury has been collected at the coldest spot in the tube. Experience has shown that initially this
process of lamp conditioning can take up to 16 h. When a lamp has passed this conditioning period it is ready for
measurement.

For conditioning and warming up the lamp may be operated in a location, distant to the test
location. When moving to the test location, provided that the lamp has been kept in the same
orientation, not subjected to vibration or shock and no warm glass parts are touched (i.e.
creating a parasitic cold spot), a stabilization period of 15 min to 60 min is necessary in the
test location. To avoid cooling down of warm glass parts during moving the lamp to test
location thermally insulating gloves or similar technique shall be used. The interruption of the
supply should be as short as possible. If deviating from the values in Table A.1, the relevant
specification of the supplier should be observed.
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Measurements shall not start before stabilization is reached. Stabilization is achieved if the
difference of maximum and minimum light output readings, taken at least once per minute, is
less than 1 % within a 15 min observation period. If stabilization is not reached in the
minimum period, the period is extended until 15 successive readings at 1 min intervals fulfil
the requirement. If this cannot be achieved within 60 min, the measurement can be started
and the fluctuation shall be stated. Table A.1 summarizes the relevant time periods.

Table A.1 — Conditioning, off time and stabilization time

Minimum conditioning time (hours)? 16
Maximum off time (transport to test location) (minutes) 5
Stabitizatiomtimre—(rmimotes) +5to 60
2 This can be part of ageing.

A.3 |Lamp ageing and life test

Unles$ specified elsewhere, lamp ageing shall take place in the ageing facility for the
specifled number of hours of operation.

For tepting details, see Annex G.

Ageing hours and life hours shall only be deemed to haye(occurred during the periods| when
the lamp is ON.

A.4 | Electrical measurement

Electrical measurements (power, current and power quality) shall be conducted on [lamps
aged for 100 h.

Instrufnents shall be of the true r.m(s. type, essentially free from waveform errors anfd of a
precisjon appropriate to the requirements.

A.5 |Photometric measurements

Photometric characteristics shall be measured in accordance with the relevant
recommendations_af the CIE (Commission Internationale de I'Eclairage).

Measyrement\of initial luminous flux, beam angle (reflector lamps), centre beam in{ensity
(refledtor Jamps), chromaticity coordinates, colour rendering index (CRI) shall be conducted
on Ianrps aged for 100 h.

A.6 Time and cycles measurement

Appropriate accuracy for time and cycle measurements are:

Starting time: +0,1s
Run-up time: +3s
Lamp life: +100 h
Lumen maintenance: +100 h
Ageing: +5h
Switching cycle time: +3s

Switching withstand cycles: +200 cycles
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Annex B
(normative)

Test for starting time

General

arting time test shall be conducted on lamps aged for 100 h.

2016

o the test the lamps shall be stored in the planned test position for at least 2?2 h at

20 °C
25°C

Sampl

B.2

The te
A.1c¢)

Additi

B.3

A typi
a) Th

tes
b) Sw
c) Re
d) Re
e) Th

pe

A typi
be usé

to 27 °C ambient temperature, and additional storing shall be at least \2
+ 1 °C ambient temperature.

e sizes and compliance conditions are given in Table 3.

Test conditions

st voltage for the starting test shall be the rated voltage usinga supply as defined

bnal tests for dimmable lamps are under consideration:

Test procedure

cal test procedure is:
e test equipment and the measurement device(s) shall be in a state such that thg
t can immediately be started.

itch on power to the lamp and.triggering equipment as required.
cord ambient temperature @nd relative humidity.

cord luminous flux overdtime.

Fiod the lamp doés/not start, cease the test.

Cal test setupand equipment is shown in Figure B.1. Alternatively a picoammets
d to storésensor values.

n

lamp

e test shall run untit the lamp starts fully and remains alight. If, after a reas¢nable

r may
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14
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10

IEC
Key
Control circuit
Poyver in

Poyver to lamp
Zetlo voltage switch
Trigger sense

T

Dafa capture

=

igger conditioning

o N o o b~ W N -

Trigger

[Ce]

Sigpnal

10 Digplay and PG

11 Amplifier — Sensor. Rise time less than 1 ms
12 Environment without stray light

13 Larhp

14 Photo sensor

15 De-bounce circuit

NOTE Data capture sampling rate equal or greater than 900/s and integration time less than 1 ms.

Figure B.1 — Typical setup for starting time test

B.4 Calculations

The starting time is determined as the period from the start of the test to when the lamp has
fully completed the starting sequence (lamp is fully started and remains alight) as observed by
the front edge of the first plateau in the envelope of the light output signal.
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Annex C
(normative)

Test for run-up time

C.1  General
The run-up time test shall be conducted on lamps aged for 100 h.

Prior to_the test the lamps shall be stored in the planned test position for at least 22 h at
20 °C|to 27 °C ambient temperature, and additional storing shall be at least \2| h at
25 °C |+ 1 °C ambient temperature.

Sample sizes and compliance conditions are given in Table 3.

For the run-up time test an integrating sphere as per CIE 84 is the preferred method.

C.2 |Test conditions
The tgst conditions and equipment shall be as specified in Annex A.

A typigal test setup and equipment is shown in Figure.C.1.
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14

10

IEC

Key
Control circuit
Poyver in
Poyver to lamp
Zertlo voltage switch

igger sense

Trigger conditioning

Dafa capture

o N o o b~ W N -
-
=

Trigger

©
%
Q@

nal
10 Display and\RC

11 Amplifier - Sensor. Rise time less than 1 ms

12 Enyirgnment without stray light

13 Lamp

14 Photo sensor

NOTE Data capture sampling rate equal or greater than 1/s and integration time less than »n, multiplied by the
mains period (ms), where n equals any integer from 1 to 40.

Figure C.1 — Typical setup for run-up time test

C.3 Test procedure

An example of test equipment setup is given in Figure C.1.

a) The test equipment and the measurement device(s) shall be in a state that the lamp test
can immediately be started.


https://iecnorm.com/api/?name=6026dca7b5299d9ff3596b2f4769f456

- 20 - IEC 60969:2016 © IEC 2016

b) Switch on power to the lamp and triggering equipment as required.

c) Record ambient temperature and relative humidity.

d) Record luminous flux over time.

e) The test shall run until the lamp light output is stable as defined in Clause A.2.

C.4 Calculations

From the test data, determine the time taken from the start of the test, to when the lamp
achieves the required percentage of its initial luminous flux.
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Annex D
(normative)

Measurement of initial luminous efficacy
and lumen maintenance

D.1 General

The measurement of initial luminous flux shall be conducted on lamps aged for 100 h.

Sample sizes and compliance conditions are given in Table 3.

D.2 |Test conditions
The tgst conditions and equipment shall be as specified in Annex A.

The circuit in Figure D.1 should be used:

At .@ )\;\ ] \\J b

O O

4
\_
o

Key
1 Lampp
2 Phetocell

Figure D.1 — Measurement of luminous flux

D.3 |Test procedure

The lgmp shall be left to reach a stable condition as defined in Clause A.2.

D.4 Initial luminous efficacy test

D.4.1 Test procedure

The test shall be conducted on lamps aged for 100 h.
Sample sizes and compliance conditions are given in Table 3.

During the procedure for measurement of luminous flux, simultaneously measure lamp power
and record the data.

The luminous flux and the lamp power shall be measured from the same test lamp.
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D.4.2 Calculations

Calculate the luminous efficacy as follows:

Luminous flux/lamp power. Units: Im/W.

D.5 Lumen maintenance test

The sample of lamps that underwent initial luminous efficacy tests, or new lamps shall be
aged under the same conditions as described in Clause A.3 for the specified number of hours.

The Iyminous flux shall be measured after 100 h ageing and after other elapsed perigds as
required to demonstrate compliance with rated values.

The mean value at each specified elapsed period shall be calculated for thesremaining, still-
workirlg lamps and the number of any non-working lamps shall be reported.
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E.1

Annex E
(normative)

Test for low temperature and low supply voltage starting

General

The low temperature and low supply voltage starting test shall be conducted on lamps that
have been aged for 100 h.

Sample sizes and compliance conditions are given in Table 3.

E.2

The tqg
define|

Test conditions

st voltage shall be equal to 92 % of the lowest given rated voltage .Using a sup
d in A.1¢)

ply as

Prior fo the test, the lamps shall be stored in the planned test pesition for at least 20 h at or

near t
+1 °C.
techni

The t
minim

E.3

The tgst procedure is:

a) Th

he test temperature and additional storing shall be at least4 h at the test tempsg
If the lamp is to be moved to a test location, thermally insulating gloves or
que shall be used to avoid warming of cool parts.

pst temperature is the supplier’'s rated minimum starting temperature or, if a
im starting temperature is not supplied, then.the test temperature shall be =10 °C

Test procedure

e ability of the lamp to“start at the specified temperature shall be confirmed by

rature
Eimilar

rated

e lamp shall be switched oniand a timing device used to record the time when th¢ lamp
stgrts fully and remains alight.

b) Th
ingpection or other methods.

c) Cdase the test if the_lamp fails to start within 10 s.

visual
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Annex F
(normative)

Test for switching withstand
Sample sizes and number of cycles compliance conditions are given in Table 3.

The test conditions and equipment shall be as specified in Annex A for lamp ageing and life
test. The switching cycle used for the switching withstand test shall be 1 min ON and 3 min
OFF.
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Annex G
(normative)

Test for lamp life

Sample sizes and compliance conditions are given in Table 3.

The sample of lamps shall be new or aged for a maximum of 100 h.

For lamp ageing and life testing, lamps shall be repeatedly cycled for 2 h 45 min ON followed

by 15

The h

deeme¢d to have failed if it fails to light up, fails to remain alight or delivers less

appro

The h

imately 50 % of its rated luminous flux as confirmed by visual inspection.

burs of operation recorded shall only include the periods of the cygcle"when the lam

switched ON. The hours of operation shall include any initial ageing period.

burs of operation until lamp failure occurs shall be recorded for each lamp.<The lamp is

than

p was
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Annex H
(normative)

Tests for compatibility with dimmers and switches

H.1 Inrush current
The inrush current shall be limited to avoid damage to dimmers or switches.

For maximum allowed values and test conditions, see Table H.1 and Figures H.1, H.2 and

H.3.
The wpveform generator circuit for determining the inrush current is shown in Figure H.3.
The lgmp shall be tested at rated voltage, as specified in A.1 b).
Table H.1 — Inrush current limitations and test conditions
Device under test Test condition; Compliance
source impedance
Lamp|power Lamp rated Maximum Maximum Maximum peak Maximmum
voltage resistance inductance current inrush energy
2
v V rms Q WH 1peak g
A A?fs
P15 100-130 0,450 100 60 0,30
P15 200-250 0,2 400 20 0,08
15<pP<25 100-130 0,450 100 60 0,30
15<pP<25 200-250 0;2 400 35 0,15
= A
é [peak
100 A\
(]
E
= 90
g L
< 80y
70
60
50
40
30
20
10 % of Iyeax 10 % of ek
10
0 e
Time
IEC

Figure H.1 — Typical inrush current profile

gnly cu|_:r<1ants greater than 10 % of Iheak shall be included in the inrush energy integral. See
igure H.1.
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When measuring the inrush current of self-ballasted lamps, prior to the occurrence of

eak’

one or more current spikes may be observed which exceed the subsequent / .,,. These
spikes typically have durations of a few microseconds, where the actual inrush current has a
duration of approximately 100 ps. Such spike(s) do not significantly contribute to the inrush
current and can be neglected by use of a digital filter with 5 ys window or low pass filter with 5
Js time constant or equivalent means. See Figure H.2.

<k
= Ipeak
t
IEC
Figure H.2 — Current spikes before 1., are ignored
Q1 L1
Y
T1 <] ]—D -
, i
=0 s1 b1 1
R2 C2
|
I
S IEC
Key
1 Lamp
BR1 Rectifier — suitable for voltage and current
C1 Capacitor»'750 puF and > 4 x lamp capacitance
C2 Capacitor 47 nF
D1 Diac\DB3 or equivalent
L1 IndUctor to match typical mains line characteristics. See Table H.1
Q1 Friae-Q8025R5ereqtivatent
R1 Resistor < 1 s/ C1
NOTE Full charging time between tests > 10 s

R2 Resistor 1 kQ
S1 Switch — suitable for voltage and current
T1 Transformer Isolation — suitable for voltage and current

SOURCE: Adapted from NEMA SSL 7A -2013 Clause 4.5

H.2

Figure H.3 — Waveform generator circuit for inrush current

Specific requirements for dimmable lamps

Under consideration.
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Annex |
(normative)

Measurement of displacement factor

1.1 General

The phase-angle (¢4) of the displacement factor (cos @4) of 3.11 shall be measured according
to the definition of Clause |.2 and with the measurement requirements of Clause 1.3.

1.2 Phase-angle definition

The ppase-angle (¢4) between the fundamental harmonic current (/;) and the'\mains-vpltage
(Umaids) is determined as described in Figures |.1 and 1.2.

+180°

IEC

Figure 1.1 — Definition of the first harmonic current phase-angle (¢4)
(Z4 leads Uyains)> 4 > 0)
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Iy
Umains
~
ra

\\ /, (p1

j - 180°
! ! IEC

Figure 1.2 — Definition of the first harmonic current phase-angle (¢4)
(4 1ags Upains)s 91 <90)

1.3 Measurements requirements

1.3.1 Measurement circuit and supply source

The |measurement circuit and the supply source are defined in Annex
IEC 61000-3-2:2014.

1.3.2 Requirements for measurement equipment

The rdquirements for measurement equipment are defined in IEC 61000-4-7.

1.3.3 Test conditions

The test conditions_for the measurements of the displacement/phase-angle associate
some fypes of eqliipment are given in Clause C.5 of IEC 61000-3-2:2014.

A of

d with
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Annex J
(informative)

Explanation of displacement and distortion factors

General

IEC 60969:2016 © IEC 2016

The metric power factor (1) is a composite metric and consists of the primary metrics
displacement factor (xgjspjacement) @nd distortion factor («g;stortion)-

The rg
is:

with

and

resulti

Angle

fundamental of the mains current. The\total harmonic distortion (THD) is quantified

harmo
individ

Wherqg

J.2

lation between the composite metric A and its primary metrics xgispjacement @Nd-Kygj

A = Kdisplacement * Kdistortion
Kdisplacement = COS®1

1

KA . -
distortion 1t THD2

COS ¢

VA+THD?

@, is the phase angle between;the fundamental of the supply voltage arn

ng in A=

nics of the mains current, according to IEC 61000-3-2. The relation betwes
ual harmonics of the mains.current and the THD is in the below equation:

40 (7 2
THD = Z(I—"]
)

n=2

1, is the amplitude of the »"™ harmonic of the mains current.

Recommended values for displacement factor

Ltortion

d the
by the
n the

No negative effects on the power grid are to be expected from self-ballasted compact
fluorescent lamps when complying with the recommendations in Table J.1.

Table J.1 — Recommended values for displacement factor

Metric

P<2W

2W<P<5W

5W<P<25W

P>25W

Kdisplacement (

cosg,)

No limit

> 0,4

>0,7

>0,9

NOTE The values are practical examples and give guidance.
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AVANT-PROPOS

1) La [Commission Electrotechnique Internationale (IEC) est une organisation mondiale de norm4glisation
conposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'"fEC] a pour
objgt de favoriser la coopération internationale pour toutes les questions de normalisation dans~lesrddmaines
de |'électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie{des Normes
intefnationales, des Spécifications techniques, des Rapports techniques, des Spécifications Jaccessiples au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiep a des
comlités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut particiger. Les
orggnisations internationales, gouvernementales et non gouvernementales, en liaison, avec I'lEC, patfticipent
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationatede Normalisatiof (ISO),
seldn des conditions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'l[EC concernant les questions techniqué€s représentent, dans la |Imesure
du possible, un accord international sur les sujets étudiés, étant donné, que les Comités nationaux de I'lEC
intéfessés sont représentés dans chaque comité d’études.

3) Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qye I'lEC
s'asisure de I'exactitude du contenu technique de ses publications;<'|lEC ne peut pas étre tenue responsgable de
I'événtuelle mauvaise utilisation ou interprétation qui en est faite\par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans foute la
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et rggionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationfles ou
régipnales correspondantes doivent étre indiquées_entermes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépgndants
fourhissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mardues de
conformité de I'lEC. L’IEC n'est responsable\d'aucun des services effectués par les organismes de certffication
indgpendants.

6) Toup les utilisateurs doivent s'assuret qu'ils sont en possession de la derniére édition de cette publicatig

=]

7) Aucpine responsabilité ne doit_‘étre imputée a I'lEC, a ses administrateurs, employés, auxiliajres ou
mar|dataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités
natipnaux de I'lEC, pour tout ‘préjudice causé en cas de dommages corporels et matériels, ou de todit autre
donmmage de quelque nature'que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les dépensestdécoulant de la publication ou de I'utilisation de cette Publication de I'lE¢ ou de
toutp autre Publicationde-T'lEC, ou au crédit qui lui est accordé.

8) L'at{ention est attiree.sur les références normatives citées dans cette publication. L'utilisation de publ|cations
référencées est¢bligatoire pour une application correcte de la présente publication.

9) L’atiention est_attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvdnt faire
I'objet de.droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de Qreyvets et de ne pas avoir signalé leur existence.

La Nommeimtermatiomate t1EC 60969 o eteetabtie par te—sous=comite 34A—tampes, duTomité

d'études 34 de I'lEC: Lampes et équipements associés.

Cette deuxiéme édition annule et remplace la premiére édition parue en 1988,
I'Amendement 1:1991 et [I'Amendement 2:2000. Cette édition constitue wune révision
technique.

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

a) maodification du titre;

b) le domaine d'application se limite désormais aux lampes a fluorescence compactes, mais
a été élargi pour couvrir toutes les lampes présentant des tensions supérieures a 50 V et
toutes les puissances;
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c) ajout d'exigences pour les déclarations d'équivalence de lampe, la résistance aux cycles
de commutation, le temps d'amorcage, la basse température, le temps de stabilisation, le
traitement des déclarations concernant des conditions de fonctionnement différentes;

d) amélioration des critéres d'évaluation et de conformité, en particulier concernant la durée
de vie;

e) ajout de conditions d'essais de courant d'appel et facteur de déphasage.

Le texte de cette norme est issu des documents suivants:

Le ragport de vote indiqué dans le tableau ci-dessus donne toute information sur le’vote
aboutila I'approbation de cette norme.

Cette

Le comité a décidé que le contenu de cette publication ne sera pas. modifié avant la d

stabili

e re¢onduite,

e SuU

e remplacée par une édition révisée, ou

e anjendée.

Le contenu du corrigendum de janvier 2017 a été pris en considération dans cet exempl

FDIS Rapport de vote
34A/1923/FDIS 34A/1945/RVD

publication a été rédigée selon les Directives ISO/IEC, Partie 2.

bprimée,

ayant

hte de

é indiquée sur le site web de I'I[EC sous "http://webstore.iec.ch” dans les données
relatives a la publication recherchée. A cette date, la publication,'sera

hire.

IMPORTANT - Le logo "colour-inside" qui se trouve sur la page de couverture de

publi

une k

impri

cation indique qu'elle contient des couleurs qui sont considérées comme ut

mer cette publication.en utilisant une imprimante couleur.

cette
les a

onne compréhension(de son contenu. Les utilisateurs devraient, par conséquent,
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omaine d'application

Le présent document spécifie les exigences de performances, les méthodes d'essais et les

Condlt one_oaviades nouwr—déamontrar 1o caonformitd dac lamnaoc A fliinracoaneca nr\mnfantes é
oHS—EX1g e eS—p o uT—a e oMt r—a— oo te— G e S—a i peS—a—TaoreSEence—coHpay

J

ballast intégré destinées a I'éclairage géneéral.
Le prgsent document s'applique aux lampes a fluorescence compactes a ballast iptégré
présefptant des tensions >50V et de toutes puissances avec des culots de lampes

satisfgisant a I''EC 60061-1.

NOTE

compadtes a ballast intégré présentant des tensions < 50 V ainsi qu'a d'autres types’de lampes a déchar

un gaz

Les e

Certaines caractéristiques du présent document peuvent étre applicables.a-des lampes a fluorg
B ballast intégré.

igences du présent document s'appliquent seulement aux-essais de type.

scence
e dans

Les gxigences de performances spécifiées dans Je<présent document s'ajoutent aux

exigernces de sécurité spécifiées dans I'lEC 60968.

Il peu

au present document, soient amorcées et fonctionnent de maniére satisfaisante dar
conditjons normales (tensions comprises entre 92 % et 106 % de la tension d'alimen

étre attendu que les lampes a fluorescence compactes a ballast intégré, qui satisfont

s des
tation

assigriée, a une température de l'air ambiant comprise entre -10 °C et 40 °C et au seip d'un

lumingire satisfaisant a I'lEC 60598-1).

2 Reéférences normatives

Les d

des ¢gxigences du présent document. Pour les références datées, seule [I’édition

s’appl
s'appl

IEC 6

IEC 6

Sécurité

bcuments suivants cités dans le texte constituent, pour tout ou partie de leur co

que. Pour lescréférences non datées, la derniére édition du document de réfg
que (y comptis.les éventuels amendements).

0630, Encombrement maximal des lampes a incandescence

htenu,
citée
rence

es de

12968, Lampes a fluorescence a ballast intégré pour I'éclairage général — Reg

IEC 61000-3-2:2014, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites — Limites
pour les émissions de courant harmonique (courant appelé par les appareils <= 16 A par
phase)

IEC 61000-4-7, Compatibilité électromagnétique (CEM) — Partie 4-7: Techniques d'essai et de
mesure — Guide général relatif aux mesures d'harmoniques et d'interharmoniques, ainsi qu'a
I'appareillage de mesure, applicable aux réseaux d'alimentation et aux appareils qui y sont
raccordés

IEC TR 61341, Méthode de mesure de l'intensité dans I'axe du faisceau et de I'angle (ou des
angles) d'ouverture des lampes a réflecteur

CIEO

15-2004, Colorimetry (disponible en anglais seulement)
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CIE 13.3, Method of Measuring and Specifying Colour Rendering Properties of Light Source
(disponible en anglais seulement)

3 Termes et définitions
Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

° |EC_Electropedia: disponible a l'adresse http://www. electropedia.org/
L L Lol Ll ~J

e ISP Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
lampe a ballast intégré
ensenpble qui ne peut étre démonté sans se trouver endommagé de fagon’permanente| muni
d'un gulot de lampe et incorporant une source ainsi que les élémehts’ complémentaires
nécespaires a I'amorgage et au fonctionnement stable de la source lumineuse

Note 1 p I'article: Une lampe a ballast intégré est désignée dans le présent doCument par le terme de lampe.

[SOURCE: IEC 60968:2015, 3.1, modifiée — Le terme "lampe. autoballastée" a été supprimé et
la notg a été ajoutée]

3.2
nouvelle lampe
lampe|n'ayant pas été alimentée depuis sa fabrication

3.3
valeur assignée
valeur| de grandeur, attribuée par le fournisseur, pour une caractéristique de lampe dans les
conditjons de fonctionnement spécifiees

EXEMPLE Flux lumineux assigné.
3.4
tensiqn d'essai

tensiop d'entrée a laquelle les essais sont réalisés

[SOURCE: IEC62612, 3.2, modifiée — Le mot "d'entrée" a été ajouté.]

3.5
valeur initiale
caractéristiques photométriques et électriques mesurées a la fin d'une période de
vieillissement de 100 h

3.6

défaillance de la lampe

moment auquel la lampe ne s'allume pas, ne parvient pas a rester allumée ou produit une
faible émission de lumiére (en cas de doute, une faible émission de lumiére fait référence a
une valeur inférieure a environ 50 % de I'émission de lumiére assignée)

3.7

durée de vie

<d'une lampe individuelle> nombre d'heures de fonctionnement jusqu'a la défaillance de la
lampe
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3.8

durée de vie médiane de la lampe

nombre d'heures de fonctionnement écoulées au bout duquel 50 % d'un groupe représentatif
de lampes ont présenté une défaillance, lorsqu'il fonctionne dans les conditions d'essais
spécifiées

3.9

temps d'amorgage

temps requis par une lampe pour que s'établisse une décharge en arc électriquement stable,
le temps étant mesuré a partir du moment ou la lampe est alimentée

3.10
tempJ de stabilisation
temps| requis pour qu'une lampe atteigne un pourcentage spécifié de son flux luminetx] initial
(stablg), le temps étant mesuré a partir du moment ou la lampe est alimentée

3.1
facteyr de déphasage
cosinys de I'angle de phase entre le courant harmonique fondamentalfetfa tension du s¢cteur

Note 1 p I'article: Le facteur de déphasage est expliqué a I'Annexe J.

3.12
facteyr de distorsion
facteuf indiquant le niveau de distorsion du courant harmonique

Note 1 p I'article: Le facteur de distorsion est expliqué a I'Annexe J.

3.13
facteur de puissance
en régime périodique, rapport entre la valéur absolue de la puissance active et la puigsance
apparg¢nte

Note 1 g I'article: En variante, le facteur dé puissance est le produit du facteur de déphasage et du fadqteur de
distorsipn.

3.14
consdrvation du flux lumineux
flux lumineux a un moment donné de la durée de vie de la lampe, divisé par le flux lumineux
initial fe la lampe

Note 1 p l'article: La.conservation du flux lumineux est exprimée en pourcentage du flux lumineux initial.

3.15
type dedampe

lampeb_gui_indépendamment du type de culot présentent des valeurs assignées identiques

concernant I'essai de conformité correspondant

3.16
temps de stabilisation de la lampe
temps requis pour qu'une lampe atteigne des conditions de mesure stables

3.17

essai de type

essai ou série d'essais exécutés sur un échantillon pour essai de type, ayant pour but de
vérifier la conformité de la conception d'un produit donné aux exigences de la norme
appropriée

[SOURCE: IEC 60598-1:2014, 1.2.44]


https://iecnorm.com/api/?name=6026dca7b5299d9ff3596b2f4769f456

IEC 60969:2016 © IEC 2016 -39 -

3.18

échantillon pour essai de type

échantillon consistant en une ou plusieurs unités similaires, présenté par le fabricant ou le
vendeur responsable, en vue d'un essai de type

[SOURCE: IEC 60598-1:2014, 1.2.45]

3.19
efficacité lumineuse
quotient du flux lumineux de la lampe par la puissance consommée par la lampe

3.20
angle|du faisceau
angle |compris entre deux lignes imaginaires situées dans un plan contenant I'axé/eptique du
faiscepu et tel que ces lignes passent par le centre de la face avant de la lampe et par les
points|dont I'intensité lumineuse est égale a 50 % de l'intensité dans I'axe dufaisceau

[SOURCE: IEC TR 61341:2010, 2.4]

3.21
vieiIIi’Esement

précomditionnement des lampes en les faisant fonctionner, dans des conditions contyblées
pendant une durée spécifiée

3.22
fournisseur
fabricant, vendeur responsable ou importateur

3.23
lampgdg a intensité variable
lampe| capable de produire des niveauXx*variables de lumiére lorsqu'elle est associée [a une
commpnde ou a un variateur

3.24
courant d'appel
<d'ung lampe> courant transitoire associé a la mise sous tension d'une lampe

3.25
coordionnées trichromatiques
rappofrt de chaeune des trois composantes trichromatiques a leur somme

[SOURCE: IEC 60050-845:1987, 845-03-33, modifiée — Les notes ont été supprimées]

3.26

température de couleur proximale

CCT

température du radiateur de Planck dont la couleur percue ressemble le plus, dans des
conditions d'observation spécifiées, a celle d'un stimulus donné de méme luminosité

Note 1 a I'article: La température de couleur proximale est exprimée en K.

Note 2 a l'article: L'abréviation "CCT" est dérivée du terme anglais développé correspondant "correlated colour
temperature".

[SOURCE: IEC 60050-845:1987, 845-03-50, modifiée — Le terme abrégé a été ajouté et les
notes ont été remplacées]
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3.27

indice de rendu des couleurs

CRI

évaluation quantitative du degré d'accord entre la couleur psychophysique d'un objet éclairé
par l'illuminant en essai et celle du méme objet éclairé par l'illuminant de référence, I'état
d'adaptation chromatique ayant été correctement pris en compte

Note 1 a l'article: L'abréviation "CRI" est dérivée du terme anglais développé correspondant "colour rendering
index".

[SOURCE: IEC 60050-845:1987, 845-02-61]

3.28
codade couleur
code a 3 chiffres exprimant l'indice de rendu des couleurs assigné ainsi que la‘tempdrature
de coyleur proximale assignée tels que décrits dans I'lEC TR 62732

Note 1 f I'article: La désignation des couleurs de la lumiéere est détaillée dans I'lEC TR 62732.

4 Marquage

Pour la présente norme de performance, les données suivantes doivent étre fournig¢s (en
supplément des données obligatoires exigées par I'lEC 60968) par le fournisseur et placées
comme cela est spécifié dans le Tableau 1. Les valeurs assignées font référence aux
déclarations de performance dans les conditions générales de mesure telles que spécifiées a

I'Article A.1.
Tableau 1 — Emplacements ou le marquage des valeurs assignées est exigé
Fiches
te¢hniques
Paramétre (assigné) Produit Emballa.ge ou
produit
brochures
produits
a) Fluy lumineux initial de la lampe (Im)
- X X
(le flux lymineux des lampes a réflecteur est a I'étude)
b) Angle du faisceau (degrés) etiintensité dans I'axe du faisceau (cd)
megurés conformément aKMEC TR 61341 pour les lampes a - X X
réflg@cteur
c) Effigacité lumineuseinitiale (Im/W) - - X
d) Tenppérature de'Couleur proximale (K) X X M
Un dqodage_couleur peut étre utilisé pour le produit.
e) Indige de rendu des couleurs ) X x
Un ¢odage couleur peut étre utilisé pour I'emballage.
f)  Coordonnées trichromatiques - - X
g) Durée de vie médiane de la lampe (h) - X X
h) Conservation du flux lumineux (%)
Sont incluses les heures de fonctionnement pendant lesquelles la ou les - - X
valeurs de conservation du flux lumineux sont déclarées
i) Résistance aux cycles de commutation (nombre de cycles) - - X
j) Exigences de fonctionnement spécifiques
par ex. variation d'intensité, orientation (culot en haut/en bas), plage de - X X
températures de fonctionnement restreinte
k) Temps d'amorgage (s) - - X
I) Temps d'amorgage a basse température (s)
- - X
(et température si différente de -10 °C)
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Parameétre (assigné)

Fiches
techniques
Produit EmrtLadILai?e ou
P brochures
produits

m) Temps de stabilisation

X

n) Facteur de déphasage

X

o) Dimensions (mm)

X

p) Déclarations de performance pour des conditions différentes

q) Emplacement des informations complémentaires

¥ 1 fiaol S | 1 b k. aida)
(ou trouvertes—fiehestechniatesoutesbrochuresproduitsy

(x = exigg, — = non exigé mais en option)

NOTE Au Japon, le facteur de puissance est utilisé a la place du facteur de déphasage et les exigences rg
I'indicatipn et a la classification des couleurs sont spécifiées dans la JIS Z9112.

latives a

Si I'équivalence a une lampe a incandescence est déclarée, la puissance de la lampe a

incandescence équivalente déclarée (arrondie a 1 W) pour les lampes avec des vale
CCT supérieures a 4 500 K doit étre celle correspondant au_Tableau 2 ci-dessous
exigences régionales prioritaires. Les valeurs intermédiaires\du flux lumineux et

irs de

sauf
de la

puissgnce de la lampe a incandescence équivalente déclarée‘(arrondie a 1 W) doivent étre

calculges par interpolation linéaire entre deux valeurs adjacentes.

Tableau 2 — Equivalence a des lampes a‘incandescence non dirigées

Puissance d'une lampe a (pour les régions220-240 V) (pour les régions 110-120|V)
ingandescence équivalente s i
déclarée Flyx Iumlne.ux ] Flyx Iumlne_ux ]
minimum assigné minimum assigné
w Im Im
15 125
25 229 250
40 432 450
60 741 800
75 970 1100
100 1398 1600
150 2 253 2 550
200 3172

5 Copnditions d'essais

Les conditions d'essais sont données dans I'Annexe A.

Pour les lampes possédant des fonctionnalités spéciales, par exemple a intensité variable et
détection de la lumiére du jour, le fournisseur doit inclure des conseils relatifs a la
désactivation de ces fonctionnalités afin de soumettre la lampe a essai.

Le cas échéant, les tailles d'échantillon et les conditions de conformité pour les diverses
exigences sont données au Tableau 3.

Si un fournisseur déclare I'adéquation du fonctionnement dans des conditions différentes (par
exemple, a une tension, une température ou une humidité supérieure):

a) les lampes doivent étre soumises a essai dans les conditions différentes déclarées; et



https://iecnorm.com/api/?name=6026dca7b5299d9ff3596b2f4769f456

—-42 - IEC 60969:2016 © IEC 2016

b) les lampes doivent étre amorcées et fonctionner de maniére satisfaisante dans les
conditions différentes déclarées; et

c) les lampes doivent satisfaire aux déclarations de performance dans les conditions
différentes déclarées, qui peuvent étre différentes des conditions générales de mesure
spécifiées a I'Article A.1.

6 Critéres de performance: évaluation et conformité

6.1 Généralités

Une lampe pour laquelle la conformité au présent document est déclarée doit satisfaire aux
exigences de I'lEC 60968.

Une Iampe doit étre congue de sorte que ses performances soient fiables dans e caglre de
son ufilisation normale et acceptée. Cela peut généralement étre réalisé en satisfaisaht aux
exigerjces de 6.2.

Les exigences et informations fournies s'appliquent a 95 % de la produygtion.

NOTE |[Il peut étre attendu que les échantillons pour essai de type présentés-par le fournisseur pour I'gdssai de
type cdncernant les exigences et tolérances du présent document soight-Constitués, en principe, f'unités
présentant des caractéristiques typiques de la production du fabricant, et aussi proches que raisonnablement
possibl¢ des valeurs centrales de sa production.

Il peut etre attendu, compte tenu des tolérances données dans le présent document, que les produits fabriqués en
confornjité a I'échantillon pour essai de type satisfassent au présent document pour la majorité de la progluction.
Cependant, en raison de la répartition de la production, il est inévitable que des produits ne soient parfpis pas
confornjes aux tolérances spécifiées. Pour obtenir des lignes\directrices sur les plans d'échantillonnagg et les
procédyres de contréle par attributs, consulter I''SO 2859, et\pour les contrdles par mesures, consulter I'lSQ 3951.

6.2 |Exigences de performances

Les lampes doivent étre évaluées conformément a I'ensemble des parametres énoncég dans
le TaQleau 3. Les tailles minimales d'echantillons pour chaque essai sont spécifiées dpns la
Colonpe C, tandis que les conditions de conformité pour tous les paramétres et toutes les
conditjons d'essais sont énoncées;dans la Colonne D et la Colonne E.
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Tableau 3 — Tailles d'échantillons, critéres de conformité et conditions d'essais

A B Cc D E
| Ta".l? mmn‘pale Condition d'essai
. Parameétre de I'échantillon L
Rangée . L r Conformité concernant la
d'essai pour essai de s
conformité
type
La valeur moyenne mesurée ne doit
pas étre supérieure & 108 % de la
1 Puissance initiale 10 valeur assignée, et tous les Annexe A
échantillons doivent étre inférieurs a
115 % de la valeur assignée.
TOus Tes echantiifons doivent etre
supérieurs ou égaux a la valeur
assignée du facteur de déphasage
2 Facteur de a 10 moins 0,05. AnneXe |
déphasage
NOTE Au Japon, le facteur de
puissance est utilisé a la place du
facteur de déphasage.
Facteur de Tous les échantillons doivent se-situer
3 distorsion 10 dans les limites d'harmoniques IEC 61000-3}2
(harmoniques) 2 conformément a I'lEC 6100053-2.
La valeur moyenne mesurée doit étre
supérieure ou égale an90,% de la
Flux lumineux valeur assignée, et tous les
4 S 10 . h ; Y\ - Annexe D
initial échantillons doivent_étre supérieurs
ou égaux a 85.%(de la valeur
assignée.
Angle du faisceau L'angle du.faisceau mesuré doit se
5 (lampes a 1 situerdans une plage égale a £25 % IEC TR 61341
réflecteur) de la,valeur assignée.
Intensité dans Lintensité dans I'axe du faisceau
6 I'axe du f‘alsceau 1 moyenne mgsur%e doit étre égale ou IEC TR 6134
(lampes a supérieure a 75 % de la valeur
réflecteur) assignée.
Les coordonnées trichromatiques d'au
moins 90 % des échantillons doivent
Coordonnées étre inférieures ou égales a 56 SDCM
7 . : b 10 (Standard Deviation Of Colour CIE 015
trichromatiques . .
Matching — écart-type de
correspondance des couleurs) de la
valeur assignée.
Indice de rendu Tous les échantillons doivent étre
8 10 supérieurs ou égaux au CRI assigné CIE 13.3
des couleutsy(CRI) .
moins 3.
La valeur moyenne mesurée doit étre
inférieure ou égale a 1,5 s, et tous les
échantillons doivent étre amorcés
9 IiT«E\SmaM 6 dans un délai de 2 s. Annexe B
i La valeur moyenne mesurée doit étre
supérieure ou égale a 110 % de la
valeur assignée.
Amorcgage a basse Toutes les lampes doivent étre
température et a amorcées dans le délai spécifié par le
10 . 6 : e Annexe E
basse tension fournisseur, ou dans un délai
d'alimentation maximum de 10 s.
La durée moyenne mesurée pour
atteindre 60 % du flux lumineux initial
doit étre inférieure ou égale a 110 %
de la durée assignée.
11 | Jempsde 6 Annexe C

stabilisation

Tous les échantillons doivent
atteindre 60 % du flux lumineux initial
dans un délai de 150 % de la durée
assignée.
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B

Cc

E

Rangée

Parametre
d'essai

Taille minimale
de I'échantillon
pour essai de
type

Conformité

Condition d'essai
concernant la
conformité

12

Conservation du
flux lumineux

10

La ou les valeurs moyennes mesurées
doivent étre égales ou supérieures a
90 % de la ou des valeurs assignées.

Tous les échantillons doivent étre
supérieurs ou égaux a 85 % de la ou
des valeurs assignées.

Annexe D

Une fois les heures de

13

Taux de
défaillance
prématurée d'une
lampe (si déclaré)

10

fonctionnement spécifiées par le
fournisseur écoulées, la proportion
des défaillances d'une lampe doit étre
inférieure ou égale a la valeur
assignée.

AnnexenG

14

Durée de vie

10 ou 20

Evaluer la durée de vie a partir de I'un
des essais suivants (d'aprés le facteur
de forme de Weibull 3°):

Soumettre a essai 10 échantillons’a
100 % de la durée de vie assignee
Réussite si 6 défaillances ou moins
Echec si 7 défaillances{ouplus.
Soumettre a essai 20 échantillons a
90 % de la durée devie assignée

Réussite si 10-défaillances ou moins
Echec si 11-défaillances ou plus.

Annexe G

15

Résistance aux
cycles de
commutation

10

Evaluer la\résistance aux cycles de
commutation a partir de I'essai
suivant (d'aprés le facteur de forme
delWeibull 3 °):

Soumettre a essai 10 échantillons au
nombre assigné de cycles de
commutation

Réussite si 6 défaillances ou moins
Echec si 7 défaillances ou plus.

Annexe F

16

Dimensions

Tous les échantillons doivent
satisfaire aux spécifications
assignées minimales et maximales.
La dimension moyenne mesurée doit
étre comprise entre 90 % et 110 % de
la valeur assignée 9.

Si I'équivalence dimensionnelle avec
des lampes a incandescence est
déclarée, les lampes doivent alors
satisfaire a I'lEC 60630.

Mesures phypiques

17

Courant d'appel

Le courant d'appel ne doit pas
dépasser les limites données.

Annexe H
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A B C D E
P N Ta".l? mlnlrpale Condition d'essai
Rangée aramet_re de | echant_lllon Conformité concernant la
9 d'essai pour essai de i
conformité
type
Les déclarations de performance dans
des conditions différentes (tensions
ou températures en dehors des
conditions normales, y compris une
humidité élevée) doivent étre
soumises a essai dans ces conditions
a I'aide des annexes correspondantes
e Ar it A du présent document (en adaptant les
Performances , . condrions aessals aux conditions Conformemehnt a
dans des I'essai de type différentes). Dans ces conditions: l'essai de-tyfe
18 i correspondant
conditions d . . A . correspondant dans
différentes ans le présent a) les Iampes doivent etr_g amorcées | | orésant tapleau
tableau et fonctionner de maniere
satisfaisante, et
b) les lampes doivent satisfaire a
I'ensemble des déclarations de
performance, qui peuvent différer
des déclarations de performance
dans les conditions génétates de
mesure spécifiées a lArticle A.1.
NOTE | Il existe des réglementations locales et régionales pour un grand«tdmbre de ces parametres et d'autres
parpmeétres.
a L& relation entre le facteur de puissance et les facteurs de déphasage et de distorsion est explipuée a
I'Annexe J.
b Les coordonnées trichromatiques assignées préférées sont les coordonnées trichromatiques normplisées
ppur 2 700 K, 3 000 K, 3 500 K, 4 000 K, 5 000 K et 6 500.K telles que définies dans I'lEC 60081, Anngexe D.
¢ Les outils statistiques, tels que I'analyse de Weibullet les données paramétriques, peuvent étre utilisg¢s pour

a

]

timer la durée de vie médiane de I'échantillon.

convient que le fournisseur fournisse des conseils concernant les tailles afin de permettre leur évaluation,
il convient que ces conseils soient clairs €nycas de dimensions maximales ou assignées.
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Annexe A
(normative)

Conditions générales relatives a la mesure

des caractéristiques photométriques et électriques
et aux exigences relatives a I'équipement d'essai

A.1  Méthode de mesure des caractéristiques des lampes

Les tailles d'échantillon et les conditions de confaormité saont données au Tableau 3

L'aspgct visuel de tous les échantillons doit étre vérifié avant les essais et, si cela_est [exigé,
tous lgs échantillons doivent étre nettoyés avant les essais photométriques.

Sauf gpécification contraire, tous les essais doivent:

a) étne effectués dans une salle sans courant d'air a une température ambiante de
(2% £ 1) °C et dans une humidité relative d'au plus 65 %. Si le fonctionnement de la lampe
daps des conditions différentes est déclaré par le fournisseur, le fonctionnemen{ dans
cejte atmosphéere doit également étre soumis a essai. Lé/mouvement de l|'air dojt étre
copforme a la CIE 121. Concernant le vieillissement deda*lampe, I'essai de sa dufée de
vigd ainsi que l'essai relatif a sa résistance aux cycles’de commutation, la température
anmbiante de la piéce doit étre comprise entre 15 °C-€t 40 °C, et les courants d'air pguvent
étrle autorisés dans une certaine mesure, mais il convient de réduire le plus possilple les
virations et les chocs.

b) étre effectués a une tension et une fréquence assignées si une seule valeur est déglarée.
Si|la tension assignée est une plage, laxfampe doit étre vieillie et soumise a essai 3
tension moyenne de cette plage. Pour les'lampes a deux plages de tension, par e
leq lampes destinées a fonctionner de> 110 V a 130 V et de 220 V a240 V, le vieillissement
et Jes essais doivent étre menés a la tension moyenne de chaque plage de tension.

copservation du flux lumineux;€quivalente a 2 %. Lors de la stabilisation de la lan]pe, la
tension doit étre égale a #0;5 %. Au moment de la mesure, la tolérance doit étre épale a
+0}2 % pour la tension et a £0,2 % pour la fréquence. La teneur en harmoniques totple de
la tension d'alimentation ne doit pas excéder 3 %. La teneur en harmoniques est
conme la racine~quadratique moyenne de la somme des harmoniques individu
fondamentale étant prise égale a 100 %. L'IEC 61000-3-2, Annexe A, fournit des |lignes
dirpctrices relatives a la source de tension d'alimentation.

d) étre menés avec des lampes fonctionnant a I'air libre, en position verticale, culot en] haut,
pour tous-tes essais, y compris I'essai de conservation du flux. Si un fournisseur a dgclaré
qug Ja\lampe convenait pour une utilisation dans une seule orientation spécifique, la
lampe-“doit alors étre montée dans I'orientation déclarée pendant I'ensemble des essais.

A.2 Stabilisation de la lampe

Les mesures doivent étre effectuées a l'issue du temps de stabilisation de la lampe.

NOTE Pendant le transport et la manipulation normale des lampes, par exemple la rotation de la lampe, quelques
quantités de mercure en exces peuvent étre dispersées en petites gouttes a I'intérieur du tube a décharge. Une
préparation appropriée consiste a réunir tous les excés de mercure au point le plus froid du tube. L'expérience a
montré que ce processus de conditionnement de la lampe pouvait initialement prendre jusqu'a 16 h. Aprés cette
période de conditionnement, la lampe est préte pour les mesures.

Pour étre conditionnée et chauffée, la lampe peut étre préparée dans un lieu distant du lieu
d'essai. Quand la lampe est déplacée vers le lieu d'essai, si la lampe a été tenue dans la
méme orientation et n'a pas été soumise a une vibration ou a un choc et qu'aucune partie de
verre chaud n'a été touchée (par ex. créant un point froid parasite), une période de
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