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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

Part 3: Controlgear for tungsten-halogen lamps and LED light sources -

Method of measurement to determine the efficiency of controlgear

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
coloperation on all questions concerning standardization in the electrical and electronic fields| o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGyPublication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqit with

may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the\nternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.befween the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

At{ention is drawn.to.the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall’not be held responsible for identifying any or all such patent rights.
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This redline-version of the official IEC Standard allows the user to identify the changes m

een’made. Additions are in green text, deletions are in strikethrough red text.

e to

the qrevious edition IEC 62442-3:2018. A vertical bar appears in the margin wherever a change
has
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IEC 62442-3 has been prepared by subcommittee 34C: Auxiliaries for lamps, of IEC technical
committee 34: Lighting. It is an International Standard.

This third edition cancels and replaces the second edition published in 2018. This edition

cons

titutes a technical revision.

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

a) this edition has been harmonized with IEC 62442-1 and IEC 62442-2;

b) the—+teference-to-and-use-of-the-measurement-methods-fornon-active-power-consumpt
Lig g

a

jon in

ccordance with IEC 63103 have been added.

The fext of this International Standard is based on the following documents:

Full i

Draft Report on voting

34C/1547/FDIS 34C/1550/RVD

the apove table.

The |

This
acco
at w
desc

A list

anguage used for the development of this International‘Standard is English.

document was drafted in accordance with ISOAEC Directives, Part 2, and develop

ibed in greater detail at www.iec.ch/standardsdev/publications.

of lamp controlgear, can be found on the”/IEC website.

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, available
vw.iec.ch/members_experts/refdocs. The main document types developed by IEQ are

of all parts in the IEC 62442 series,-published under the general title Energy performance

The ¢ommittee has decided that.the contents of this document will remain unchanged unfil the
stability date indicated on the UEC website under webstore.iec.ch in the data related tp the
speclfic document. At this date, the document will be
e rgconfirmed,
e withdrawn,
e regplaced by-arevised edition, or
e amended.
IMPERFANT=The"col crsidet I thi bticationdicat frat 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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ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

Part 3: Controlgear for tungsten-halogen lamps and LED light sources -
Method of measurement to determine the efficiency of controlgear

This [part of IEC 62442 defines measurement and calculation methods for-specifying the
efficipncy and the standby power of controlgear for tungsten-halogen lamps and LED]|light
sourges.

NOTE|1 This includes electromagnetic transformers and electronic convertors for.tungsten-halogen lamps, ds well
as eleftronic controlgear for LED light source(s).

NOTE|2 The term "LED light sources" includes LED modules and LED lamps«

This [document is applicable for controlgear designed for*use on DC supplies up to 1 Q00 V
and/¢r AC supplies up to 1 000 V at 50 Hz or 60 Hz.

Lesolprletion o thed e i o islone e tho ot ndeonialocor o luncnto o halo oo s oo
Thic Hheumant annliac tn alactrical cantralaaar - lamn cirecnite caomnricad enlalvu nftha cantrolaaar
Fhis-focumentappliesto-electrical-controlgear-lamp-circuitscomprised-solely-of the-controlgear
and @f the lamp(s) (LED light sources).

For multipurpose power supplies only the lighting part will be considered.

NOTE|3 Requirements for testing.individual controlgear during production are not included.
Thicfesumononoeiin o ommono oo nb s thed o tho fete Lnan b covne i oo d b clonien
sdfho—ealonlation  ned o i eonioalonar citieinno s for all copiealones cold o donfoctic
and Inarmal cammaraial niirnnecac anaratina with tiinactan halnnaan lamne and TED | liaht
and-normal-commercial purposes—operating—with—tungsten-halogenlamps—and - LED [light
E; :E " n

This document does not apply to:

2

cpntrolgear which form an integral part of lamps (LED light sources);

controlgear circuits with capacitors connected in series;
controllable electromagnetic controlgear.

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050-845, International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (available
at http://www.electropedia.org)
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IEC 61047:2004, DC or AC supplied electronic step-down convertors for filament lamps —
Performance requirements

IEC 61347-1:2015, Lamp controlgear — Part 1: General and safety requirements

IEC $3103:2020, Lighting equipment — Non-active mode powef,measurement
IEC TS 63105:2021, Lighting systems and related equipment — Vocabulary

IEC Guide 115:20072021, Application of uncertaintyef measurement to conformity assessiment
activities in the electrotechnical sector

3 Terms and definitions

For fhe purposes of this document ‘the terms and definitions given in IEC 60050-844 and
IEC TS 63105 and the following apply.

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

o |HC Electropedia:@vailable at http://www.electropedia.org/

e |30 Online browsing platform: available at http://www.iso.org/obp

3.1
nominal value
suitaple, @pproximate quantity value used to designate or identify a component, devi¢e or
equipment

Note 1 to entry: To express the "nominal value" of a particular quantity, the term "value" is replaced by the quantity
name; for example, nominal power, nominal voltage, and nominal current.

[SOURCE: IEC 62442-1:20482022, 3.1]

3.2
rated value
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value of a quantity, used for specification purposes, declared by the manufacturer or
responsible vendor and established under standard test conditions

Note 1 to entry: To express the "rated value" of a particular quantity, the term "value" is replaced by the quantity

name;

for example, rated power, rated voltage, rated current, and rated temperature.

[SOURCE: IEC 60050-845:2020, 845-27-100, modified — Note 2 to entry has been deleted.]

3.3
controlgear

<for
sour(
and \

Note
radio

Note 2

Note 3

[sou

3.4

bn electric light source> unit inserted between the power supply arﬂbat least one
e, which serves to supply the light source(s) with its (their) rated \& ge or rated cu
Vhich can consist of one or more separate components

to entry: A controlgear can include means for igniting, dimming, corre@gQ?he power factor and suppr
nterference, and further control functions. \

to entry: A controlgear can consist of a power supply and a co | unit.

to entry: A controlgear can be partly or totally integrated 4 light source.

elecfromagnetic rgdsformer
magnetic tran ner

trangformer
elect ommﬁ controlgear which transforms the supply voltage to operate lamp(s) (LED

sourge(s ith the same frequency as the supply frequency at the lamps (light sources)

volta

RCE: IEC 60050-845:2020, 845-28-048, m \@ed — Note 4 to entry has been deleted.

light
rent,

Pssing

light
rated

3.5

electronic controlgear
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light source(s)

[SOURCE: IEC 62442-1:20482022,-3-8 3.7, modified — "lamp" has been replaced with "light

source".]

3.7

standby mode
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<of controlgear> mode when the equipment is connected to a supply voltage with the
illumination function off, while capable of being activated by an external trigger not being a
trigger from a network

Note 1 to entry: Examples of external triggers are sensing or timing.

[SOURCE: IEC 63103:2020, 3.10, modified — The domain "<of lighting equipment>" has been

replaced with "<of controlgear>".]
3.8
networked standby mode
<of ¢ontrolgear> mode when the equipment IS connecied 10 a supply voltage wi the
illum{nation function off, while capable of being activated by an external trigger being a~trjgger
from[a network
[SOURCE: IEC 63103:2020, 3.11, modified — The domain "<of lighting equipmgnt>" has [peen
replaced with "<of controlgear>".]
3.9
stangdby power
<of cpntrolgear> average power consumption in the standby mode
Note to-entr\v: Powersupnplied bvcontrolaearto-sensorsnetwork connectiths-and-otherawdliaries-is notintdluded
Note—{to-entry:—Powersupplied-by-controlgearto-sensorsnetwork-connectidhs-and-otherauxiliaries-is-notingluded
B e e
3.10
networked standby power
<of cpntrolgear> average power consumption. iy the networked standby mode
3.1
no-lgad mode
rreddrolovont e thecoconirelgono dhleh oo pommmannontb recnnostod e tno panine ho s e
Lol e ighiconrenlo e cviielhod ot vin oo maddlel on tne et clvend ol Los contoalgons
<of dontrolgear> mode whefi the equipment is connected to a supply voltage where all foads
are disconnected from the controlgear
3.12
total|linput power
total [power consiimed by the-ceontrelgear-lamp-—{light-seuree} controlgear-light source dircuit
meagured at(rated input voltage
e e Dovmpliod el Lee Locn cocloond ol
"consumed by "(liaht source\" hag hoen added and the note has heen deleted 1

7 ’ \ ~J 7 4
3.13

controlgear efficiency

hca

<filament lamp(s) or LED light source(s)> ratio of the output power to lamp(s) (light source) and
the input power of the controlgear

Note-2 1 to entry:
otherwise, eliminated from the result.

Loads from sensors, network connections or other auxiliaries are disconnected or, if not possible,
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3.14

controllable controlgear

controlgear whose light sources operating characteristics can be changed by means of a signal
via mains or extra control input(s)

Note 1 to entry: Signal control is either wired or wireless.

4 General

4.1 General notes on tests

The mmeasurement conditions specified in IEC 61347-1:2015, Clauses \H1, H.2, H.4, H.§ and
H.11|shall be applied unless otherwise specified in this document. The’device under test (PUT)
shall|be placed according to IEC 61347-1:2015, Figure H.1.

An ALC or DC voltage source shall be used to provide input voltage to the DUT. During the fests,
the dupply voltage and the frequency shall be maintained constant within +0,5 % during the
warnj-up period. However, during the actual measurement, the voltage shall be adjusted to
within £0,2 % of the specified testing value.

The input voltage source should be capable of delivering at least three times the input power
of th¢ DUT.

Unle$s otherwise specified in IEC 631Q3,"stability of the measurement values (V, A or W) is
giver] if the data does not deviate by more than 1 % in a time frame of 15 min. However, if any
of thése values vary with time, the(power is determined as the arithmetic mean value oyer a
suffigient period.

4.2 | Controllable controlgear

In the¢ case of controlfable controlgear the test shall be carried out with the maximum output
powsdr.

In cape a contrelgear has multiple channels, each channel shall be set at the same power level.
The sum of the power per channel shall be equal to the maximum allowed output power qf the
contrplgear.

Requifements relevant for the efficiency during the dimming condition of controllable
controlgear are under consideration.

4.3 Measurement uncertainty

Measurement uncertainty shall be managed in accordance with the accuracy method in
IEC Guide 115:20072021, 4.4.3.

4.4 Sampling of controlgear for testing

The requirements and tolerances specified in this document are based on the testing of a type
test sample submitted by the manufacturer for that purpose. This sample should consist of units
having characteristics typical of the manufacturer's production and be as close to the production
centre point values as possible.
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4.5 Size of the test sample

Tests are carried out with one test specimen.

4.6 Power supply

Test voltage(s) and test frequency(ies) shall be the nominal voltage and the nominal frequency
of the country or region for which the measurement is being determined (refer to Table 1).

Where the test voltage and frequency are not defined by national or regional requirements, the
controlgear manufacturer shall declare the nominal voltage(s) at which the given efficiency is
valid

Table 1 — Typical nominal electricity supply details for some regions

Country or region Nominal voltage and frequency 2
Europe 230 V; 50 Hz
North America 120 V, 277.Vy60 Hz
Japah ° 100 V, 200°V; 50/60 Hz
Chinp 220 V; 50 Hz
Austfalia and New Zealand 230 V; 50 Hz
South Africa 230 V; 50 Hz
a8 \alues are for single phase only. Some single phase supply voltages can be double the nominal voltage apove
(gentre transformer tap). The voltage between two phases ©f a'three-phase system is 1,73 times single phase
hlues. (e.g. 400 V for Europe).
b 50 Hz is applicable for the Eastern part and 60 Hz for'ttie Western part.

The g@bove table can require test voltages additional to those required in IEC 63103.

4.7 | Supply voltage waveform

The total harmonic content of-the supply voltage when supplying the DUT shall not exceed|3 %;
harmonic content is defined“as the root-mean-square (RMS) summation of the individual
comgonents up to the 40" harmonic using the fundamental as 100 %.

The ffatio of peak value to RMS value of the test voltage (i.e. crest factor) shall be between| 1,34
and 1,49.

4.8 | Substitution load

thetamp{s){Hghtsource{sh—R| o ts—determinedfrom-theratedoutput-power-and-therated

For the specification of substitution loads, IEC 63103:2020, 5.3.2 applies.
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NOTE Although the scope of IEC 63103 is limited to non-active mode power, the principle is also suitable for other
power measurements.

In the case of controlgear with an output frequency higher than 70 Hz for tungsten-halogen
lamps, the load shall always be a lamp as indicated in IEC 61047:2004, 4.2.

the

4.10| Instrument accuracy

For dlectromagnetic transformers, calibrated and traceable AC power meters;)power analysers
or digital power meters shall be used. For measurement uncertainty and traceability see
ISO/IEC Guide 98-3:2008 and IEC Guide 115.

For ¢lectronic step-down convertors, all output power measurements shall be made with a
calibfated and traceable wideband power analyser or digital power meter.

The power measuring instrument shall be capable of measuring DC and AC-410-Hzte-2040-Hz
components from 10 Hz to a frequency that is at leastgqual to the 40t" harmonic of the test
supp|y frequency.

For measurements made under the scope of thisc<document, measurement instruments with the
following minimum accuracies shall be used.

a) Fpr frequencies up to and including 1_kHz:

—| voltage: 0,5 %
—| current: 0,5 %
-| power: 1,0 %
—| frequency: 0,1 %
b) Fpr frequencies above\1 kHz:
—-| voltage: 1,0 %
—| current: 1,0 %

Measurement shall be done in such a way that the line losses are limited (for example with a
four-wire measurement system).

4.11 Measuring circuits

When the controlgear has supplementary connections to the output circuit or sensors (e.g. to
detect fault or temperatures for example to ensure a safe function of the controlgear), all these
sensors and circuits shall be connected as in normal use-senseors-or-networks-which-are-not

involved-in-power conversion-shallbe-disconnected {see 4-15).
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4.12 Multi-rated voltage controlgear

If a controlgear is designed for more than one rated voltage, the controlgear manufacturer shall
declare the rated voltage(s) at which the given efficiency and the standby power are valid.

4.13 Multi-power controlgear

If a controlgear is designed for more than one output power, the test shall be carried out with
the maximum output power.

4.14 Sensor and network connections
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For t

all cifcuits (internal or external) shall be considered as indicated.in IEC 63103.

NOTE| although the scope of IEC 63103:2020 is limited to non-active mdde power, the principle is also suita
other power measurements.

5

5.1

Method of measurement and calculation.of the efficiency-of controlgear
{transformer,convertor)fortungsten-halogenlamps-and for LED light

sources

Measurement set-up: input andcoutput power

Figune 1 shows the set-up for th€é)measurement of the power losses of electromag
contrplgear and the input and output power of convertor-electronic controlgear.

Ul rp Ui P
RN T
| (N v NN
Supply
Veoltage l Rioad

IEC

he measurement of all kinds of controlgear power (also standby) the power consumgd by

ble for

netic
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U I P U, I, P
. N f\_l
N N
Supply
voltage DuT Rioad
IEC

Key
DUT device under test
U voltage
1 current
P power
Rioad substitution load (see 4.9)

Figure 1 — Power losses measurement set-up for electromagnetic-controlgear
(transformer) and input and output power measurement set-up
for convertor (electronic controlgear)

The |nformation regarding the substitution load is given under 4.8. The measurement$ are
carriegd out with power meters connected to measure the totalinput power into and the output

powqr-tlamp-(light seuree}power) (light source power) of the DUT.

The yalue of the total input power P, eas iS recorded when a steady state has been reached
(temperature of the DUT).

The $upply voltage for the measurement according to Figure 1 is defined in 4.6 and 4.12.

The mmeasurement sequence is as follows:

1) QGonnect the DUT according to Figure 1.
2) Spwitch on the mains voltage.
3) ait the thermal equilibfium.

4) Measure the input and the output power.

in each channel.

5.2 Efficiency calculation-forelectromagnetic {transformer)-and-electronic
{convertor) controlgear

lationof thici 0 DUT frg) Equation (1) s .

Plight source

~~
HEN
~—

n
CG
Rot meas
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For the calculation of the efficiency of a DUT (5cg), Equation (1) should be used:

Mg = Light source (1)
FRotmeas
where
Piot meas is the measured total input power into the DUT (in W):
Plight|source 1S the measured output power of the DUT \/A
"),

(light source power or substitution resistor power) in the test circuit bl/

N

5.3 | Measurement set-up: input power in no-load mode (1/

Supply Q)5
voltage
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voltaae for the messurement accordina-to Fiaure 3 is defined-in4 7 and 4 13
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Standby power measurement-of-convertor-electronic-controlgear

TooouTr o ritoare

The measurement of no-load power of electronic controlgear is performed according to

IEC 63103.

NOTE By the definition of "no-load" it is given that loads of any sort are disconnected from the controlgear.

The meagsiiramants ara carriad
'\'i
The ||Knc)

5.4
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The measurement of standby power of electronic controlgear shall be performed according to
IEC 63103.

5.5 Networked standby power measurement

The measurement of networked standby power of electronic controlgear shall be performed
according to IEC 63103.

5.6 Reporting of power measurements

Power measurements shall be reported in W with the minimum following resolution:

- =210 W: whole number; é
- >1Wand <10 W: first decimal digit; Q‘
-l =1w: two decimal digits. Q(l,q’
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1

2)

3)

4)

5)

6)

7)

8)

9)

IEC $2442<3>has been prepared by subcommittee 34C: Auxiliaries for lamps, of IEC tech
committee B4: Lighting. It is an International Standard.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

Part 3: Controlgear for tungsten-halogen lamps and LED light sources -

Method of measurement to determine the efficiency of controlgear

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promiote interna
coloperation on all questions concerning standardization in the electrical and electronic fields| o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGyPublication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqlt with

may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the\nternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.between the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Pyblications is accurate, IEC cannot be held responsible _for)ythe way in which they are used or fdg
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence be
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
megmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coerfrect application of this publication.

At{ention is drawn.to.the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall’not be held responsible for identifying any or all such patent rights.
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nical

This third edition cancels and replaces the second edition published in 2018. This edition
constitutes a technical revision.

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

a) this edition has been harmonized with IEC 62442-1 and IEC 62442-2;

b) the reference to and use of the measurement methods for non-active power consumption in

accordance with IEC 63103 have been added.
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The text of this International Standard is based on the following documents:

Draft Report on voting

34C/1547/FDIS 34C/1550/RVD

2022

Full information on the voting for its approval can be found in the report on voting indicated in

the a
The |
This
acco

at w
desc

A list

bove table.

anguage used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develep

ibed in greater detail at www.iec.ch/standardsdev/publications.

of lamp controlgear, can be found on the IEC website.

The
stabi
spec
o Ig
e W
e rg

e a

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available
vw.iec.ch/members_experts/refdocs. The main document types developed)by IEC are

of all parts in the IEC 62442 series, published under the general title Energy performance

ommittee has decided that the contents of this document wilkremain unchanged untjil the

ity date indicated on the IEC website under webstore.ig€.ch in the data related t
fic document. At this date, the document will be

confirmed,
ithdrawn,
placed by a revised edition, or

mended.

b the
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ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

Part 3: Controlgear for tungsten-halogen lamps and LED light sources -

1

This [part of |IEC 62442 defines measurement and calculation methods for specifyihg
efficiency and the standby power of controlgear for tungsten-halogen lamps and-LED

sou

NOTE|1 This includes electromagnetic transformers and electronic convertors for tungsten-haloegen lamps, 3

as e

NOTE|2 The term "LED light sources" includes LED modules and LED lamps.

This [document is applicable for controlgear designed for use on-DC supplies up to 1 d
and/¢r AC supplies up to 1 000 V at 50 Hz or 60 Hz.

For

NOTE|3 Requirements for testing individual controlgear during ptoduction are not included.

This document does not apply to:

2

The following documents are‘referred to in the text in such a way that some or all of their co

con
For

amendments) appliés;

IEC §

IEC 61047:2004, DC or AC supplied electronic step-down convertors for filament lam

Method of measurement to determine the efficiency of controlgear

Scope

rges.

legtronic controlgear for LED light source(s).

multipurpose power supplies only the lighting part will be considered.

cpntrolgear which form an integral part of lamps (LED light sources);

[¢]

bntrolgear circuits with capacitors connected in series;

(@}

bntrollable electromagnetic controlgear.

Normative references

stitutes requirements‘ef this document. For dated references, only the edition cited ap
undated references, the latest edition of the referenced document (including

the
light

s well

ooV

ntent
blies.
any

0050-845¢International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (available
at htfp://www:electropedia.org)

ps —

Performance requirements

IEC 61347-1:2015, Lamp controlgear — Part 1: General and safety requirements

IEC 63103:2020, Lighting equipment — Non-active mode power measurement

IEC TS 63105:2021, Lighting systems and related equipment — Vocabulary

IEC Guide 115:2021, Application of uncertainty of measurement to conformity assessment
activities in the electrotechnical sector
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3 Terms and definitions

For the purposes of this document the terms and definitions given in IEC 60050-845 and
IEC TS 63105 and the following 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

nom
suita
equif

Note
name;

[SOU

3.2
rated
valudg
respq

Note
name;

[SOU

3.3

cont
<for
sourq
and \

Note
radio

Note 2

Note J

[sou

nal value
ble approximate quantity value used to designate or identify a component,“devi
ment

to entry: To express the "nominal value" of a particular quantity, the term "value" is‘replaced by the g
for example, nominal power, nominal voltage, and nominal current.

RCE: IEC 62442-1:2022, 3.1]

value

nsible vendor and established under standard tesf\¢onditions

to entry: To express the "rated value" of a particularguantity, the term "value" is replaced by the q
for example, rated power, rated voltage, rated current, )and rated temperature.

RCE: IEC 60050-845:2020, 845-27-100;"modified — Note 2 to entry has been delete

rolgear

an electric light source> unittinserted between the power supply and at least one
e, which serves to supply the light source(s) with its (their) rated voltage or rated cu
Vhich can consist of ong"0r more separate components

to entry: A controlgearican include means for igniting, dimming, correcting the power factor and suppr
nterference, and further ‘control functions.

to entry: A controlgear can consist of a power supply and a control unit.

to entry:/~A\controlgear can be partly or totally integrated in the light source.

RCE: }EC 60050-845:2020, 845-28-048, modified — Note 4 to entry has been deleted.

te or

antity

of a quantity, used for specification purposes, (declared by the manufacture¢r or

antity

]

light
rent,

Pssing

3.4

electromagnetic transformer
magnetic transformer
transformer

electromagnetic controlgear which transforms the supply voltage to operate lamp(s) (LED light
source(s)) with the same frequency as the supply frequency at the lamps (light sources) rated
voltage

3.5

electronic controlgear
controlgear comprised of semiconductors and other electronic components


https://iecnorm.com/api/?name=1485987d9fa8e6422726329415977efb

IEC 62442-3:2022 © |EC 2022 -7-

3.6

controlgear-light source circuit
electrical circuit, or part thereof, normally built in a luminaire, consisting of the controlgear and

light

source(s)

[SOURCE: IEC 62442-1:2022, 3.7, modified — "lamp" has been replaced with "light source".]

3.7

standby mode
<of controlgear> mode when the equipment is connected to a supply voltage with the

illum

ination function off, while capable of being activated by an external trigger not be

ng a

trigger from a network

Note

to entry: Examples of external triggers are sensing or timing.

[SOURCE: IEC 63103:2020, 3.10, modified — The domain "<of lighting equipment>" has
replaced with "<of controlgear>".]

3.8

netwiorked standby mode

<of
illum
from

controlgear> mode when the equipment is connected to ‘@ supply voltage with
nation function off, while capable of being activated by an'‘external trigger being a tr|
a network

[SOURCE: IEC 63103:2020, 3.11, modified — The domain "<of lighting equipment>" has
replaced with "<of controlgear>".]

3.9
stan

by power

<of cpntrolgear> average power consumption'in the standby mode

3.10

networked standby power
<of cpntrolgear> average power:¢onsumption in the networked standby mode

3.11

no-lgad mode
<of dontrolgear> mode when the equipment is connected to a supply voltage where all
are disconnected froam the controlgear

3.12

total

total

3.13

input_power
poweryconsumed by the controlgear-light source circuit measured at rated input volta

been

the
gger

been

oads

ge

controlgear efficiency

ce

<filament lamp(s) or LED light source(s)> ratio of the output power to lamp(s) (light source) and
the input power of the controlgear

Note 1 to entry:

otherwise, eliminated from the result.

3.14

controllable controlgear
controlgear whose light sources operating characteristics can be changed by means of a signal
via mains or extra control input(s)

Note 1 to entry: Signal control is either wired or wireless.

Loads from sensors, network connections or other auxiliaries are disconnected or, if not possible,
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4 General

4.1 General notes on tests

The measurement conditions specified in IEC 61347-1:2015, Clauses H.1, H.2, H.4, H.8 and
H.11 shall be applied unless otherwise specified in this document. The device under test (DUT)
shall be placed according to IEC 61347-1:2015, Figure H.1.

An AC or DC voltage source shall be used to provide input voltage to the DUT. During the tests,
the supply voltage and the frequency shall be maintained constant within +0,5 % during the
warm-up period. However, during the actual measurement, the voltage shall be adjusted to
within £0,2 % of the specified testing value.

The input voltage source should be capable of delivering at least three times the,input power
of the¢ DUT.

Unless otherwise specified in IEC 63103, stability of the measurement values (V, A or W) is
giver] if the data does not deviate by more than 1 % in a time frame of 15 min. However, if any
of thgse values vary with time, the power is determined as the arithmetic mean value oyer a
suffigient period.

4.2 | Controllable controlgear

In the case of controllable controlgear the test shall be carried out with the maximum optput
powsdr.

In cape a controlgear has multiple channels, each ¢hannel shall be set at the same power level.
The $um of the power per channel shall be equalto the maximum allowed output power qf the
controlgear.

Reqyirements relevant for the efficiéncy during the dimming condition of controllable
controlgear are under consideration.

4.3 | Measurement uncertainty

Meagurement uncertainty .shall be managed in accordance with the accuracy methgd in
IEC Guide 115:2021, 4.4:3.

4.4 | Sampling of controlgear for testing

The fequirements and tolerances specified in this document are based on the testing of gl type
test gample ‘submitted by the manufacturer for that purpose. This sample should consist of [units
havirlg chiaracteristics typical of the manufacturer's production and be as close to the production
centre point values as possible.

4.5 Size of the test sample

Tests are carried out with one test specimen.

4.6 Power supply

Test voltage(s) and test frequency(ies) shall be the nominal voltage and the nominal frequency
of the country or region for which the measurement is being determined (refer to Table 1).

Where the test voltage and frequency are not defined by national or regional requirements, the
controlgear manufacturer shall declare the nominal voltage(s) at which the given efficiency is
valid.
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Table 1 — Typical nominal electricity supply details for some regions

Country or region Nominal voltage and frequency 2

Europe 230 V; 50 Hz

North America 120 V, 277 V; 60 Hz

Japan ? 100 V, 200 V; 50/60 Hz

China 220 V; 50 Hz

Australia and New Zealand 230 V; 50 Hz

South Africa 230 V; 50 Hz

a8 Malues are for single phase only. Some single phase supply voltages can be double the nominal voltage\apove

(¢entre transformer tap). The voltage between two phases of a three-phase system is 1,73 times single phase
vilues. (e.g. 400 V for Europe).

b 50 Hz is applicable for the Eastern part and 60 Hz for the Western part.
The g@bove table can require test voltages additional to those required i [IEC 63103.
4.7 | Supply voltage waveform
The total harmonic content of the supply voltage when supplying,the DUT shall not exceed|3 %;
harmionic content is defined as the root-mean-square (RMS) summation of the indiVidual
components up to the 40th harmonic using the fundamental-as 100 %.
The ffatio of peak value to RMS value of the test voltage (i.e. crest factor) shall be between| 1,34
and 1,49.
4.8 | Substitution load
For the specification of substitution loads; IEC 63103:2020, 5.3.2 applies.
NOTE| Although the scope of IEC 63103 isJimited to non-active mode power, the principle is also suitable fof other
power|measurements.
In the case of controlgear with an output frequency higher than 70 Hz for tungsten-halogen

lampg, the load shall always be a lamp as indicated in IEC 61047:2004, 4.2.

4.9
The

Thermocouple)and temperature indicator

appropriate.thermocouple.

4.10 | Jastrument accuracy

resolution_of the temperature indicator shall be at least 0,1 °C, when used with the

For electromagnetic transformers, calibrated and traceable AC power meters, power analysers
or digital power meters shall be used. For measurement uncertainty and traceability see
ISO/IEC Guide 98-3 and IEC Guide 115.

For electronic step-down convertors, all output power measurements shall be made with a
calibrated and traceable wideband power analyser or digital power meter.

The power measuring instrument shall be capable of measuring DC and AC from 10 Hz to a

freq

uency that is at least equal to the 40th harmonic of the test supply frequency.
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For measurements made under the scope of this document, measurement instruments with the

follo

wing minimum accuracies shall be used.

a) For frequencies up to and including 1 kHz:

— voltage: 0,5 %
— current: 0,5 %
— power: 1,0 %
— frequency: 0,1 %
b) For frequencies above 1 kHz:

—| voltage: 1,0 %

current: 1,0 %
-| power: 2,0 %

Mea

qurement shall be done in such a way that the line losses are limited (for ;example W

four-wire measurement system).

4.11

Measuring circuits

When the controlgear has supplementary connections to the output circuit or sensors (e

dete

sensprs and circuits shall be connected as in normal use.

4.12

Multi-rated voltage controlgear

If a cpntrolgear is designed for more than one rated.voltage, the controlgear manufacturer

decldre the rated voltage(s) at which the given efficiency and the standby power are valid|

4.13

Multi-power controlgear

If a qontrolgear is designed for more than one output power, the test shall be carried out
the npaximum output power.

4.14| Sensor and network,connections

For t

all c

ircuits (internal orcexternal) shall be considered as indicated in IEC 63103.

NOTE| although the.scope of IEC 63103:2020 is limited to non-active mode power, the principle is also suita

other

5

5.1

bower measUrements.

Method of measurement and calculation of the efficiency

ith a

g. to

¢t fault or temperatures for example to ensure a safe fungtion of the controlgear), all fhese

shall

with

ne measurement of all kinds of controlgear power (also standby) the power consumgd by

ble for

—Measurement Set-up: IApUt and output power

Figure 1 shows the set-up for the measurement of the power losses of electromagnetic

cont

rolgear and the input and output power of convertor-electronic controlgear.
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U, I, P U I P
° N M e
\V %
Supply
voltage DuT Rioad
IEC

Key
DUT device under test
U voltage
1 current
P power
Rad substitution load (see 4.9)

Figure 1 — Power losses measurement set-up for electromagnetic-controlgear
(transformer) and input and output power measurement set-up
for convertor (electronic controlgear)

The |nformation regarding the substitution load is given under 4.8. The measurement$ are
carriegd out with power meters connected to measure the totalinput power into and the output
powdr (light source power) of the DUT.

The yalue of the total input power P, eas iS recorded when a steady state has been reached
(temperature of the DUT).

The $upply voltage for the measurement according to Figure 1 is defined in 4.6 and 4.12.

The mmeasurement sequence is as follows:

1) QGonnect the DUT according to Figure 1.
2) Spwitch on the mains voltage.
3) Await the thermal equilibfium.

4) Measure the input and the output power.

In th¢ case of multi putput controlgear, Pjjgn source 1S the sum of all the power measured in each
chanpel.

5.2 | Efficiency calculation

For the/calculation of the efficiency of a DUT (5cg), Equation (1) should be used:

B

light source
eg = (1)

Ptot meas

where

Piot meas is the measured total input power into the DUT (in W);
Plight source IS the measured output power of the DUT

(light source power or substitution resistor power) in the test circuit (in W).
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Measurement set-up: input power in no-load mode

2022

The measurement of no-load power of electronic controlgear is performed according to
IEC 63103.

NOTE

5.4

By the definition of "no-load" it is given that loads of any sort are disconnected from the controlgear.

Standby power measurement

The measurement of standby power of electronic controlgear shall be performed according to
IEC 63103.

5.5

The
acco

5.6

Powg

Networked standby power measurement

measurement of networked standby power of electronic controlgear shall be “perfo
ding to IEC 63103.

Reporting of power measurements
r measurements shall be reported in W with the minimum following‘resolution:

=210 W: whole number;
>1Wand <10 W: first decimal digit;

<1 W: two decimal digits.

rmed
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AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IE€"Ya pour ob
oriser la coopération internationale pour toutes les questions de normalisation dans les domain
ectricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des"Normes internatio
5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée|a des comités d'étude
lvaux desquels tout Comité national intéressé par le sujet traité peuty participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison aveC-l'lEC, participent égaleme
vaux. L'IEC collabore étroitement avec I'Organisation Internationale~de~Normalisation (ISO), selo
hditions fixées par accord entre les deux organisations.

5 décisions ou accords officiels de I'lEC concernant les questions téchniques représentent, dans la mes
5sible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC inté
ht représentés dans chaque comité d'études.

5 Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous_les‘efforts raisonnables sont entrepris afin qug
ssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

sure possible, a appliquer de fagon transparente’les Publications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
rnissent des services d'évaluation™“de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

cune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts (particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soittdireécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la-publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit quillti est accordé.

ttention_est’ attirée sur les références normatives citées dans cette publication. L'utilisation de publig
érencées est obligatoire pour une application correcte de la présente publication.

ttention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire

e H

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.
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its de

L'IEC 62442-3 a été établie par le sous-comité 34C: Appareils auxiliaires pour lampes, du
comité d'études 34 de I'lEC: Eclairage. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2018. Cette édition
constitue une révision technique.

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

a) cette édition a été harmonisée avec I'lEC 62442-1 et I'|EC 62442-2;

b) des références a I'lEC 63103 ont été ajoutées afin d'appliquer les méthodes de mesurage
de la consommation de puissance en mode non actif.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
34C/1547/FDIS 34C/1550/RVD

2022

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abou

ti a son approbation.

La version frangaise de cette norme n'a pas été soumise au vote.

La la

Ced

Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles

www
I'"EC

Une liste de toutes les parties de la série IEC 62442, publiées sous le\titre général Perform
énergétique des appareillages de lampes, se trouve sur le site web’de I'lEC.

Le cgmité a décidé que le contenu de ce document ne sera passmodifié avant la date de st3

indiguée sur le site web de I'lEC sous webstore.iec.ch dans’Jes données relatives au docu
rechgrché. A cette date, le document sera

e rgconduit,

e slpprimé,

—

emplacé par une édition révisée, ou

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

bcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selg

iec.ch/members_experts/refdocs. Les principaux types de documents développés
sont décrits plus en détail sous www.iec.ch/standardsdev/publicatigns.

mendé.

n les
sous
par

ance

bilité
ment
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La p

NOTE[1 Cela comprend les transformateurs électromagnétiques et les convertisseurs élec¢troniques pour lan
tungstene-halogéne, ainsi que les appareillages électroniques pour sources lumineuses(@) LED.

NOTE|2 Le terme "sources lumineuses a LED" couvre les modules de LED et lesampes a LED.

Le présent document s'applique aux appareillages congus pour des alimentations en co
contipu jusqu'a 1 000 V et/ou des alimentations en courant alternatif jusqu'a 1 000 V a §
ou 60 Hz.

Pour|les alimentations électriques a usages multiples,)seule la partie éclairage est pris
compte.

NOTE|3 Les exigences pour les essais des appareillages individuels pendant la production ne sont pas incly

Le présent document ne s'applique pas aux:

2

Les dqocuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou g
de lgur contenus..dés exigences du présent document. Pour les références datées,
I'éditlon citée-S‘applique. Pour les références non datées, la derniére édition du docume
référence s'applique (y compris les éventuels amendements).

IEC 60050-845, Vocabulaire électrotechnique international (IEV) — Partie 845: Ecla
(disponibtea tadresse http//Www.etectropedia.org)

PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES

Partie 3: Appareillages des lampes tungsténe-halogéne et des sources

lumineuses a LED — Méthode de mesurage pour la détermination du

rendement des appareillages

omaine d'application

appareillages qui font partie intégrante des lampes (sources lumineuses a LED);

[¢]

rcuits d'appareillages a condensateurs reliés en série;

[V

ppareillages de commandeg . électromagnétiques gradables.

Références normatives

ésente partie de I'lEC 62442 définit les méthodes de mesurage et de caleuhafin de
spécifier le rendement et la puissance de veille des appareillages des lampes tungs
halogéne et des sources lumineuses a LED.

ene-

pes a

urant
0 Hz

e en

ses.

artie
seule
nt de

irage

IEC 61047:2004, Convertisseurs abaisseurs électroniques alimentés en courant continu ou
alternatif pour lampes a incandescence — Exigences de performances

IEC 61347-1:2015, Appareillages de lampes — Partie 1: Exigences générales et exigences de
sécurité

IEC 63103:2020, Appareils d'éclairage — Mesure de puissance en mode non actif

IEC TS 63105:2021, Lighting systems and related equipment — Vocabulary (disponible en
anglais seulement)
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Guide IEC 115:2021, Application of uncertainty of measurement to conformity assessment
activities in the electrotechnical sector (disponible en anglais seulement)

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I''EC 60050-845 et de

I''EC

TS 63105 ainsi que les suivants s'appliquent.

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

B

g
\

3.1

valelr nominale
r approchée appropriée d'une grandeur, utilisée pour dénommer’ ou identifigr un

valel
comg

Note 1
par le

[SOU

3.2

valedir assignée

valel
d'esg

Note
nom d

[SOU

3.3

appdreillage de commande

<d'ur
moin
ses

distin
Note

correg
de cof

EC Electropedia: disponible a I'adresse http://www.electropedia.org/
O Online browsing platform: disponible a I'adresse http://www.iso.org/obp

osant, un dispositif ou un matériel

a l'article: Pour exprimer la "valeur nominale" d'une grandeur particuliére) le terme "valeur" est ren|
nom de la grandeur; par exemple, puissance nominale, tension nominale ét courant nominal.

RCE: IEC 62442-1:2022, 3.1]

r d'une grandeur, utilisée a des fins de spécification, établie dans des conditions norn
ai et telle que déclarée par le fabricant ou,le fournisseur responsable

a l'article: Pour exprimer la "valeur assignée! d'une grandeur particuliere, le terme "valeur' est rempla
e la grandeur; par exemple, puissance assignée, tension assignée, courant assigné et température ass

RCE: IEC 60050-845:2020, 845-27-100, modifié — La Note 2 a l'article a été supprimn

e source lumineuse. électrique> ensemble inséré entre Il'alimentation électrique §
5 une source de dumiére, qui permet d'alimenter la ou les sources de lumiére avec s
ensions ou courants assignés, et qui peut comprendre un ou plusieurs compo
cts

a l'article;/ Un appareillage de commande peut comporter des moyens d'allumage et de gradati
tion dufacteur de puissance et de suppression des perturbations radioélectriques, ainsi que d'autres fon
hmande.

placé

hales

cé par
gnée.

ée.]

et au
aou
sants

n, de
ctions

Note 2

Pl abial I T ol ol 4 ol L e ol ] 4 all
a ratuacres g apparctmageac commmanae peutSC CompoSer—a uncanmenmation crecirque— et o oSS

de commande.

Note 3 a l'article:

lumieér

e.

mble

Un appareillage de commande peut étre intégré partiellement ou totalement dans la source de

[SOURCE: IEC 60050-845:2020, 845-28-048, modifié¢ — La Note 4 a I'article a été supprimée.]

3.4

transformateur électromagnétique
transformateur magnétique
transformateur

appareillage de commande électromagnétique qui transforme la tension d'alimentation pour
faire fonctionner la ou les lampes (ou la ou les sources lumineuses a LED) avec la méme
fréquence que la fréquence d'alimentation a la tension assignée des lampes (ou des sources
lumineuses)
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