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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

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

FOREWORD

Thee International Electrotechnical Commission (IEC) is a worldwide organization for standardization comj
alll national electrotechnical committees (IEC National Committees). The object ofEC is to prf
infernational co-operation on all questions concerning standardization in the electrical and'€lectronic fiel
this end and in addition to other activities, IEC publishes International Standards, Technical Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Pyblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in|the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this pregaration. IEC collaborates d
with the International Organization for Standardization (ISO) in accordance with conditions determin
agreement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an intern
copsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IELC Publications have the form of recommendations for international use and are accepted by IEC N
Cgmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for the way in which they are used or fq
miginterpretation by any end user.

Inforder to promote international uniformity, IE€\National Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possiblg\in their national and regional publications. Any diver
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

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

All users should ensure that theyhave the latest edition of this publication.

Nq liability shall attach to 4EC: or its directors, employees, servants or agents including individual exper
me¢mbers of its technical.€ommittees and IEC National Committees for any personal injury, property dam
other 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 othq
Pdblications.

Atiention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

Atiention is drawn to the possibility that some of the elements of this IEC Publication may be the sub

rising
bomote
fis. To
tions,

“IEC
rested

non-
losely
ed by

tional
bm all

htional
pf IEC
r any

ations
gence
ted in

brmity

br any

s and
hge or
) and
r IEC

bns is

ect of

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

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 62442-3 has been prepared by subcommittee 34C: Auxiliaries for
lamps, of IEC technical committee 34: Lamps and related equipment.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision and has been harmonized with IEC 62442-1 and |IEC 62442-2.

The t

ext of this International Standard is based on the following documents:
CbhV Report on voting
34C/1344/CDV 34C/1378/RVC

Full i
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nformation on the voting for the approval of this International Standard can be fou
eport on voting indicated in the above table.

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

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

nd in

t of all parts in the IEC 62442 series, published under theéy deneral title Emergy

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

ity date indicated on the IEC website under "http://webstofe.iec.ch" in the data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

ed to

IMPC
that

of itg contents. Users should-therefore print this publication using a colour printer.

)RTANT — The “colour inside” logo on the cover page of this publication indig
t contains colours which*are considered to be useful for the correct understan

ates
ding
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elec

elec

It is

AC sppplies up to 1 000 V at 50 Hz or 60 Hz.

A calculation method of the efficiency of the mentioned controlge€ar for tungsten-hal
lampp and LED-medules light source(s) is also defined.

This
cont

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

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

This

dom

modyles light source(s). The term *LED light sources"” includes LED modules and LED larn

This

|
o

|
o

— copntrollable-wire~wound electromagnetic controlgear.

2

The

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

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

Scope

part of |EC 62442 defines a measurement method for the power Josse
tfomagnetic transformers as well as the power losses—with and the standby\ pow
tronic convertors for tungsten-halogen lamps and for LED-medules light source(s).

applicable for controlgear that are designed for use on DC supplies upyto 1 000 V a

document applies to electrical controlgear-lamp Circuits comprised solely of
nolgear and of the lamp(s) (LED light sources).

gstic and normal commercial purposes operating with tungsten-halogen lamps and

document does not apply,to:

bntrolgear which forn» an integral part of lamps (LED light sources);

bntrolgear circuyits-with capacitors connected in series;

Normative references

5 of
er of

nd/or

ogen

the

document specifies the measurement method for the total input power, the standby
powdr and the calculation method of.the controlgear efficiency for all controlgear sol

d for
LED
nps.

folowing 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 61047:2004, DC or AC supplied electronic step-down convertors for filament lamps —
Performance requirements

IEC 61347-1:2007 2015, Lamp controlgear — Part 1. General and safety requirements
Sroadeno a2 0
Amendment2:2042

IEC 61347-2-2, Lamp controlgear — Part 2-2: Particular requirements for DC or AC supplied

elec

tronic step-down convertors for filament lamps
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IEC 61347-2-13, Lamp controlgear — Part 2-13: Particular requirements for DC or AC supplied
electronic controlgear for LED modules

IEC 61558-1, Safety of-power transformers;—power-supplies, reactors, power supply units and
smmppmduets combinations thereof — Part 1: General requirements and tests

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety isolating
transformers and power supply units incorporating safety isolating transformers

|IEC 623041.201 1’ Household electrical npplianr‘ae Measurement of efnnnlhy power

IEC [Guide 115:2007, Application of uncertainty of measurement to conformity aSsessment
activities in the electrotechnical sector

3 Terms and definitions
For the purposes of this document, the following terms and definitions dpply.

ISO Ind IEC maintain terminological databases for use in standardization at the follgwing
addresses:

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

$0 Online browsing platform: available at http://wwwW.iso.org/obp

3.1
nominal value
suitaple approximate quantity value used.to>designate or identify a component, devi¢e or
equipment

[SOYRCE: IEC 62442-1:2044 2018, 3.1]

3.2
rated value
quantity value for specified operating conditions of a component, device or equipment

Note 1 to entry: The valug~and conditions are specified in the relevant standard or assigned by the manufgcturer
or responsible vendory

[SOURCE: JEC€62442-1:2044 2018, 3.3, modified — Note 2 has been-removed deleted.]

3.3
contfolgear
one or more components between supply and one or more lamps (LED light source(s)) which
may serve to transform the supply voltage, limit the current of the lamp(s) (LED light

source(s)) to the required value;—provide-starting-voltage-and-preheatingcurrent,prevent-cold

starting, the correct power factor or reduce radio interference

[SOURCE: IEC 62442-1:2044 2018, 3.4, modified — “provide starting voltage and preheating
current, prevent cold starting” has been deleted and "(LED light source(s))" has been added.]

3.4

electromagnetic controlgear

magnetic controlgear

controlgear which, by means of inductance, or a combination of inductance and capacitance,
serves mainly to limit the current of lamp(s) (LED light source(s)) to the required value and
operates the lamp(s) at the same frequency as the supply frequency
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Erequency-of the lamp-controlgear-is the same-as-supplyfrequency

[SOURCE: IEC 62442-1:2044+ 2018, 3.5, modified — "(LED light source(s))" has been
added.]

3.5

electromagnetic transformer
magnetic transformer
transformer

electromagnetic controlgear which transform 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

3.6
electronic controlgear
<filament lamp(s) or LED-medulefs} light sources> AC and/or DC supplied~electronic djircuit
incluling stabilizing elements for operating one or more filament lamp(s) or, one or more|LED
modyle(s) light sources

3.7
elecfronic step-down convertor
convertor

unit inserted between the supply and one or more tungsten-halogen or other filament lamps
whiclh serves to supply the lamp(s) with its (their) rated voltage, generally at high frequengy

Note {1 to entry: The unit may consist of one or more separaté components and may include means for dinpming,
corredgting the power factor and suppressing radio interferencé.

[SOURCE: IEC 61347-2-2:2011, 3.1, modified>— Additional information has been transferred
to a mote to entry.]

3.8
contfolgear for LED light sources

3.8.1
elec\jronic controlgear for LED“meodules light sources
convertor

unit inserted between the supply and one or more LED-medules light sources which serves to
suppl|y the LED-medule{s) light source(s) with its (their) rated voltage or rated current

Note 1 to entry: The\unit may consist of one or more separate components and may include means for dinpming,
corredting the power factor and suppressing radio interference, and further control functions

Note 7 to entrys~The controlgear consists of a power supply and a control unit.

Note J t@entfy: The controlgear may be partly or totally integrated in the LED module.

Note 4 to entry: When there is no risk of confusion, as in a LED standard for example, “controlgear” may also be
used. Both terms “controlgear” or “control gear” are acceptable.

[SOURCE: IEC 61347-2-13:2014, 3.1, modified — “LED modules” has been replaced with
“LED light sources” and Note 4 has been added.]

3.8.2

power supply of the controlgear

electronic device, being part of the controlgear, capable of controlling current, voltage or
power within design limits and containing no additional LED control capabilities

Note 1 to entry: For LEDsi modules, the power supply of the controlgear is separate from the LED module on a
distant location.

Note 2 to entry: The energy source of a power supply can be either a battery or the electrical supply system.
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3.8.3

control unit of the controlgear

electronic device, being part of the controlgear, responsible for controlling the electrical
energy to the LED light sources as well as colour mixing, response to depreciating luminous
flux and further performance features

Note 1 to entry: In LEDsi modules, the control unit of the controlgear is on board the LED module and separate
from the power supply of the controlgear.

39
LEDmedule

3.9
contfolgear—lamp -light source circuit
electfical circuit, or part thereof, normally built in a luminaire, consisting of ‘the controjgear

and-lpmp{s) light source(s)

[SOURCE:-EC-62242-1:2014 |[EC 62442-1:2018, 3.8, modified — "lapip" has been replaced
with [light source".]

3.10
stangdby power
avergge power consumption of a controlgear when subjected to standby mode

Note 1 to entry: Power supplied by controlgear to sensors, oetwork connections and other auxiliaries fis not
includgd in the standby power.

Note 3 to entry: Standby power is expressed in W.

3.11
stangdby mode

Frecirnlo i e s theon ol
lamp ;
modg of the controlgear, in whigh<the light source is switched off by a control signal, while the
controlgear remains connected to the mains supply not including failed lamp(s) or|light
sourge(s)

3
D"
()
un)
P
D"
(0]

Note 1 to entry: Failed light)source(s) could lead to incorrect measurements.

3.12
off np-load*mode
mode celevant for those controlgear which are permanently connected to the mains, wherg the
lamp a) ortigtrt bUUIbU(D) are—switchedoffviaaswitchonthe output—circuit of-the controtgear;

neluding fal

3.13

total input power

total power-supplied-te consumed by the controlgear-lamp (light source) circuit measured at
rated input voltage

[SOURCE:— =2 anine o i/ medifioc he eoplones Tihe potoc povunr coneliiod o
Felated%%speemc—bauasuumewfaetek@gﬁ)—ha&beerwemevedr IEC 62442-1:2018, 3.13,

modified — "supplied to" has been replaced with "consumed by", "(light source)" has been
added and the note has been deleted.]


https://iecnorm.com/api/?name=c20e662777476af563eca8157fce9770

EC 62442-3:2018 RLV © |IEC 2018 -9-

3.14
controlgear efficiency

Nce
<filament lamp(s) or LED-medule{s) light source(s)>

ratio of the output power to lamp(s) (light source) and the input power of the controlgear

Note 1 to entry: Detailed measurement method and conditions are given in Clause 5.

Note 2-taentry: 1 oads from sensors netwark connections or ather auxiliaries are disconnected or if not po sible,
otheryise, eliminated from the result.

4 General

4.1 | Applicability

The measurement and calculation methods in this document shall only’be used for magnetic
trans’Eormers which conforms to IEC 61558-1 and IEC 61558-2-6 or ffor electronic convertors
whiclh conforms to1EC61347-14—-and IEC 61347-2-2 or for electronic controlgear for|LED
modules which conforms totEC-64347-1-and IEC 61347-2-13.

4.2 General notes on tests

The mmeasurement conditions-are specified in IEC 61347-1:2040 2015, Clauses H.1, H.2| H.4,
H.8 gnd H.11 shall be applied; unless otherwise spe€gified in this document. The device ynder
test (DUT) shall be placed according to IEC 61347=1:2040 2015, Figure H.1.

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

The |nput voltage source-shall sfiould be capable of delivering at least three times the |input
powdr of the DUT.

4.3 | Controllable controlgear

In the case of contrallable controlgear the test shall be carried out with the maximum output
powdr.

In cqdse aontrolgear has multiple channels, each channel shall be set at the same power
levell The sum of the power per channel shall be equal to the maximum allowed output power
of theF céntrolgear.

Requirements—ef relevant for the efficiency during the dimming condition of controllable
controlgear are under consideration.

4.4 Measurement uncertainty

Measurement uncertainty shall be managed in accordance with the accuracy method in
IEC Guide 115:2007, 4.4.3.

4.5 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
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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.

4.6 Number Size of the test samples

One-specimen-shall-be-tested- Tests are carried out with one test specimen.

4.7 Power supply

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 1s valid.

Test| voltage(s) and test frequency(ies) shall be the nominal voltage and the~nomminal
frequency of the country for which the measurement is being determined (refer toable 1|).

Table 1 — Typical nominal electricity supply details for someyregions

Country / Region Nominal voltage \ahd frequency ?
Europe 2301V; 50 Hz
North America 120)V, 277 V; 60 Hz
Japan P 100 V, 200 V; 50/60 Hz
Chinp 220 V; 50 Hz
Austfalia and New Zealand 230 V; 50 Hz

a8 \alues are for single phase only. Some single phase «$upply voltages can be double the nominal voltage
above (centre transformer tap). The voltage between two phases of a three-phase system is 1,73 fimes
sjngle phase values. (e.g. 400 V for Europe).

b 50 Hz is applicable for the Eastern part and 60 Hz.for the Western partrespesctively.

4.8 | Supply voltage waveform

The fotal 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
components using the fundament as 100 %.

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

4.9 | Substitution load

To givesreproducible measurement results, a resistor R| 54 shall be used as a replacement for
the lamp(s) (light source(s)). Rj,.q4 is determined from the rated output power and the fated
output voltage or rated output current of the controlgear.

Ti : Rioag-! | | ‘ . " .
coerothon S ddnetho oot

During the test, R,y,4 shall be within 1% of the calculated resistance.

For electronic controlgear for LED-tamps/medules light sources, a pure resistive load may
cause malfunction of the DUT. In these cases a combination of diodes and variable resistor
equivalent to the LED-tamptmeodule light source shall be used;—which-should to ensure the
maximum rated output current at the rated output voltage.

NOTE When a special starting procedure is used to allow the constant current controlgear to function properly,
the method with the equivalent resistor can be used.
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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 measurement setup circuit for constant power controlgear shall also be used in a suitable
way with the current defined in the data sheets of the lamp(s) (LED light source(s)).

4.10 Thermocouple and temperature indicator

The resolution of the temperature indicator shall be at least 0,1 °C, when used with the
appropriate thermocouple.

4.11| Instrument accuracy

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

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

The power measuring instrument shall be capable of measuring-bC“and AC 10 Hz to 2 000 Hz
components.

For measurements made under the scope of this document, measurement instruments| with
the following minimum accuracies-are-te 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 %
—| power: 2,0 %

The power consumption shall be measured by applying the procedure of IEC 62301:2011, 5.3
exclyding 5.3.4

Stabllity of the measurement values (V, A or W) is given if the data does not-differby ddviate
from|more-than 1 % in a time frame of 15 min. If any of these values vary with time, the power
is determined as the arithmetic mean value over a sufficient pprind

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

4.12 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-have-toe shall be connected as in normal use; sensors or networks
which are not involved in power conversion shall be disconnected (see 4.15).
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4.13 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.

4.14 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.

4.15[ Sensor and network connections

For the measurement of all kinds of controlgear power (also standby) the power cafisiymed by
all cifcuits (internal or external) which are not involved in power conversion for the.controlgear
operation (e.g. communication devices, external sensors, auxiliary load, battery chafging
circults) shall be excluded from the measurements. If the auxiliary cannot b& disconnected, its
effecf shall be otherwise eliminated from the result.

NOTE| Power consumed by circuits necessary for the proper operation of power_conversion is considered [in the
measyrement (e.g. cooling fan, signalling lighting).

5 Method of measurement and calculation of the efficiency of controlgear
(transformer, convertor) for tungsten-halogen lamps and for LED-modules
ljght sources

5.1 Measurement setup: input and output power

Figune 1 shows the-measurement setup for the, measurement of the power losses of-magnetic
wire-tweound electromagnetic controlgear ;and the input and output power of convértor-
electronic controlgear.

u, 1P U, I, P
. Al DUT |
AN AN
Supply R
voltage load
EC

Key
DUT deviee-under test
U \oltage
1 current
P power
R substitution load

load

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

The information regarding the substitution load is given under 4.9. The measurements are
carried out with power meters connected to measure the total input power into and the output
power (lamp (light source) power) of the DUT.
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The value of the total input power P, 0as iS recorded when a steady state has been reached
(temperature of the DUT).

The supply voltage for the measurement according to Figure 1 is defined in 4.7 and 4.13.

The measurement sequence is as follows:

1) Connect the DUT according to Figure 1.

2) Switch on the mains voltage.

3) Await the thermal equilibrium.

4) Measure the input and the output power.

The IIotaI input power Piy; meas Of @ DUT is measured on one DUT.

Piot meas 1S the measured total input power into the DUT (in W);

Plamb is the measured output power of the DUT (lamp (light source) power-power o
substitution resistor) in the test circuit (in W).

In the case of multi output controlgear, P ;,, is the sum of all the power measured in

chan

5.2

For t

5.3

Figune 2 shows the-measurement setup for the measurement of the input power losses

no-lopd mode for—magnetic—wire—~wound electromagnetic controlgear and for a cony
(electronic controlgear).

Key
DUT

~

hel.

Efficiency calculation for electromagnetic (transformer) and electronic
(convertor) controlgear

ne calculation of the efficiency of a DUT (5¢g), Equation (1) should be used:
n _ Right source
ce Rot meas

Measurement setup: input powerin-off no-load mode

U, I, P
S|
D DUT L
Supply
voltage
. .

IECI

n the

each

(1)

n-off
ertor

device under test
voltage
current

power

Figure 2 — Input power in no-load mode measurement setup for electromagnetic

controlgear (transformer) and for convertor (electronic controlgear)

The substitution load is disconnected from the DUT-open output circuit (see Figure 2). The
measurements are carried out with a power meter connected to measure the total input power
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into the DUT. Measurement of power shall be current correct (i.e. measurement in the DUT
path).

The value of the total input power in-eff-no-load mode Piy; meas.off no-load 1S recorded when a
steady state has been reached (temperature of the DUT).

The supply voltage for the measurement according to Figure 2 is defined in 4.7 and 4.13.

The measurement sequence is as follows:

1) Cannect the DUT according to Figure 2
2) Ywitch on the mains voltage.

3) Await the thermal equilibrium.

4) Measure the input power.

‘ The measured total input power in-off no-load mode Piui meas.off no-load ©f@,DUT is meagured
on one DUT.

‘ Piot mheas.off no-load 1S the measured total input power into the DUT (in W) in-eff no-load mogle.

5.4 | Standby power measurement of convertor-electronic’controlgear

Figunre 3 shows the measurement setup of the standby power of convertor-elecfronic
controlgear.

Interface port

u,I, P
. Al DUT
NP
Supply
voltage Rioad
IEC

Key
DUT device under(test
U voltage
1 current
P power
R substitution load

load

Figure 3 — Measurement setup of the standby power
of convertor-electronic controlgear

Information regarding the substitution load is given under 4.9.

The measurements are carried out with a power meters connected to measure the total input
power into the convertor-electronic controlgear. Measurement of power shall be current
correct (i.e. measurement in the DUT path).

The value of the standby power Pgggiangby (total input power) is recorded when a steady state
has been reached (temperature of the convertor-electronic controlgear).
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The supply voltage for the measurement according to Figure 3 is defined in 4.7 and 4.13.

The measurement sequence is as follows:

1) Connect the DUT according to Figure 3.

2) S

witch on the mains voltage.

3) Set the controlgear via the interface port (for example “digital addressable lighting
interface”) to the standby mode.

4) Await the thermal equilibrium.

5) N
The

easure - the standhv noweaer (total innut nowar)
P2 T P 7

btandby power Pogstandby (total input power) of a convertor-controlgear is measured

one glectronic lamp controlgear.

with
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2)

3)

4)

5)

6)

7)

8)

9)

Interpational Standard IEC 62442-3 has been prepared by subcommittee 34C: Auxiliarie

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
national electrotechnical committees (IEC National Committees). The object of IEE s to pr

end and in addition to other activities, IEC publishes International Standards, Technical Specifica
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftérreferred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natiorial Committee inte
in |[the subject dealt with may participate in this preparatory work. International,” governmental and
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates g
with the International Organization for Standardization (ISO) in accordancge, with conditions determin
agfeement between the two organizations.

The formal decisions or agreements of IEC on technical matters express,/as nearly as possible, an interna
copsensus 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 intepnational use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are-made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible<for the way in which they are used or fg
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible igp~their national and regional publications. Any divern
befween any IEC Publication and the corresponding' national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation\'ef 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 cerification bodies.

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

Nd liability shall attach to IEC{onits directors, employees, servants or agents including individual exper
members of its technical committees 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 ©f\the publication, use of, or reliance upon, this IEC Publication or any othg
Pdblications.

At{ention is drawn\to the Normative references cited in this publication. Use of the referenced publicati
indispensable for_the correct application of this publication.

At{ention is\drawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights: IEC shall not be held responsible for identifying any or all such patent rights.
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lamps, of TEC technical committee 34: Lamps and related equipment.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision and has been harmonized with IEC 62442-1 and IEC 62442-2.

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

CDV Report on voting
34C/1344/CDV 34C/1378/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62442 series, published under the general title Energy
performance of lamp controlgear, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

<
g
qQ

<

4
>

e rgplaced by a revised edition, or

e amended.
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ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

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

1

This

Method of measurement to determine the efficiency of controlgear

Scope

electfomagnetic transformers as well as the power losses and the standby power of elec

con

It is
AC

vertors for tungsten-halogen lamps and for LED light source(s).

applicable for controlgear that are designed for use on DC supplies up ¢o~1 000 V a
supplies up to 1 000 V at 50 Hz or 60 Hz.

A calculation method of the efficiency of the mentioned controlgear for tungsten-hal

lam

pp and LED light source(s) is also defined.

part of IEC 62442 defines a measurement method for the power Iossetls of

ronic

nd/or

ogen

This [ document applies to electrical controlgear-lamp cifeuits comprised solely off the

con

For

trolgear and of the lamp(s) (LED light sources).

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

NOTE| Requirements for testing individual controlgear during-production are not included.

This

powdr and the calculation method of the, controlgear efficiency for all controlgear sol
domestic and normal commercial purposes operating with tungsten-halogen lamps and
light pource(s). The term "LED light sources" includes LED modules and LED lamps.

This document does not apply.to:

document specifies the measurement(method for the total input power, the standby

d for
LED

— copntrolgear which form.an“integral part of lamps (LED light sources);

— copntrolgear circuits-with capacitors connected in series;

— controllable electromagnetic controlgear.

2 Normatjve references

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

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 61347-2-2, Lamp controlgear — Part 2-2: Particular requirements for DC or AC supplied
electronic step-down convertors for filament lamps

IEC 61347-2-13, Lamp controlgear — Part 2-13: Particular requirements for DC or AC supplied
electronic controlgear for LED modules
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IEC 61558-1, Safety of transformers, reactors, power supply units and combinations thereof —
Part 1: General requirements and tests

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety isolating
transformers and power supply units incorporating safety isolating transformers

IEC 62301:2011, Household electrical appliances — Measurement of standby power

IEC Guide 115:2007, Application of uncertainty of measurement to conformity assessment

activities—-in-the-electrotechnical-sector

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO Ind IEC maintain terminological databases for use in standardization at the follgwing
addresses:

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

e 13$0 Online browsing platform: available at http://www.iso:0tg/obp

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

[SOYRCE: IEC 62442-1:2018, 3.1]

3.2
rated value
quantity value for specified operating conditions of a component, device or equipment

Note 1 to entry: The value and conditions are specified in the relevant standard or assigned by the manufgcturer
or responsible vendor.

[SOURCE: IEC 6244251:2018, 3.3, modified — Note 2 has been deleted.]

3.3
contfolgear
one ¢r morée.eomponents between supply and one or more lamps (LED light source(s)) which
may |serve,*to transform the supply voltage, limit the current of the lamp(s) (LED |light
sourge(s)) to the required value, the correct power factor or reduce radio interference

[SOURCE: IEC 62442-1:2018, 3.4 modified — “provide starting voltage and preheating
current, prevent cold starting” has been deleted and "(LED light source(s))" has been added.]

3.4

electromagnetic controlgear

magnetic controlgear

controlgear which, by means of inductance, or a combination of inductance and capacitance,
serves mainly to limit the current of lamp(s) (LED light source(s)) to the required value and
operates the lamp(s) at the same frequency as the supply frequency

[SOURCE: IEC 62442-1:2018, 3.5, modified — "(LED light source(s))" has been added.]
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3.5

electromagnetic transformer

magnetic transformer

transformer

electromagnetic controlgear which transform 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

3.6

electronic controlgear

<filament lamp(s) or LED light sources> AC and/or DC supplied electronic circuit including
[ light

hmps
whiclh serves to supply the lamp(s) with its (their) rated voltage, generallyat high frequengy

Note 1 to entry: The unit may consist of one or more separate components and_may include means for dinpming,
corredting the power factor and suppressing radio interference.

[SOURCE: IEC 61347-2-2:2011, 3.1, modified — Additional information has been transferred
to a mote to entry.]

3.8
contfolgear for LED light sources

3.8.1
elec\jronic controlgear for LED light sources
convertor

unit inserted between the supply and one or more LED light sources which serves to stipply
the LEED light source(s) with its (their) rated voltage or rated current

Note 1 to entry: The unit may consSist of one or more separate components and may include means for dinpming,
corredgting the power factor and\suppressing radio interference, and further control functions

Note 2 to entry: The contrelgear consists of a power supply and a control unit.
Note 3 to entry: The-controlgear may be partly or totally integrated in the LED module.

Note 4 to entry:,_ When there is no risk of confusion, as in a LED standard for example, “controlgear” may aJso be
used. Both term's “controlgear” or “control gear” are acceptable.

[SOUREE: IEC 61347-2-13:2014, 3.1, modified — “LED modules” has been replaced| with
‘LEDTight sources” and Note 4 has been added.]

3.8.2

power supply of the controlgear

electronic device, being part of the controlgear, capable of controlling current, voltage or
power within design limits and containing no additional LED control capabilities

Note 1 to entry: For LEDsi modules, the power supply of the controlgear is separate from the LED module on a
distant location.

Note 2 to entry: The energy source of a power supply can be either a battery or the electrical supply system.
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3.8.3

control unit of the controlgear

electronic device, being part of the controlgear, responsible for controlling the electrical
energy to the LED light sources as well as colour mixing, response to depreciating luminous
flux and further performance features

Note 1 to entry: In LEDsi modules, the control unit of the controlgear is on board the LED module and separate
from the power supply of the controlgear.

3.9
controlgear-light source circuit

electﬁwmmmmwsmmmm.gear
and ljght source(s)

[SOYRCE: IEC 62442-1:2018, 3.8, modified — "lamp" has been replaced with "light'sour¢e".]

3.10
standby power
avergge power consumption of a controlgear when subjected to standby mode

Note 1 to entry: Power supplied by controlgear to sensors, network connections and other auxiliaries fis not
includgd in the standby power.

Note 2 to entry: Standby power is expressed in W.

3.11
stangdby mode
modg of the controlgear, in which the light source is'switched off by a control signal, while the
controlgear remains connected to the mains supply not including failed lamp(s) or|light
sourge(s)

Note 1 to entry: Failed light source(s) could lead to\incorrect measurements.

3.12
no-lgad mode
mode relevant for those controlgear which are permanently connected to the mains, wherg the
lamp[s) or light source(s) are.switched off via a switch on the output circuit of the controlgear

3.13
total|input power
total [power consumed by the controlgear-lamp (light source) circuit measured at rated |input
voltape

[SOURCE: NEC 62442-1:2018, 3.13, modified — "supplied to" has been replaced | with

"congumeéd)by", "(light source)" has been added and the note has been deleted.]

3.14
controlgear efficiency

ice
<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: Detailed measurement method and conditions are given in Clause 5.

Note 2 to entry: Loads from sensors, network connections or other auxiliaries are disconnected or, if not possible,
otherwise, eliminated from the result.
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4 General

4.1 Applicability

The measurement and calculation methods in this document shall only be used for magnetic
transformers which conform to IEC 61558-1 and IEC 61558-2-6 or for electronic convertors
which conform to IEC 61347-2-2 or for electronic controlgear for LED modules which
conforms to IEC 61347-2-13.

4.2 General notes on tests

The measurement conditions specified in I[EC 61347-1:2015, Clauses H.1, H.2, H.4, H.§ 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 % d‘LJring
the warm-up period. However, during the actual measurement, the voltage shall be adjdyisted
to within + 0,2 % of the specified testing value.

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

4.3 | Controllable controlgear

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

In cgse a controlgear has multiple channelsy“éach channel shall be set at the same power
levell The sum of the power per channel shall be equal to the maximum allowed output power
of the controlgear.

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

4.4 | Measurement uncertainty

Meaqurement uncertainty shall be managed in accordance with the accuracy methaod in
IEC Guide 115:2007, 4.4.3.

4.5 | Sampling of controlgear for testing

The fequirements and tolerances specified in this document are based on the testing of a|type
test gample submitted by the manufacturer for that purpose. This sample should cons|st of

t SO RWH=wN bhaoractarictiog +ningl £ 4+ ra-a-a--E. aatraria neadiiatioan oA b ae—alac $ th
units—Aavh CTraractTT ottt S typroar UT o mranmouTactar T S prouootuTT arnmu— ot asS UTUST T e

production centre point values as possible.

4.6 Size of the test sample

Tests are carried out with one test specimen.

4.7 Power supply

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.

Test voltage(s) and test frequency(ies) shall be the nominal voltage and the nominal
frequency of the country for which the measurement is being determined (refer to Table 1).
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Table 1 — Typical nominal electricity supply details for some regions

Country / 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

28 Values are for single phase only. Some single phase supply voltages can be double the nominal voltage
dpove cen - I STorme e Fre—vortaget—oerween WOoO—PraSeS—o a ee—PrasSet—SyStem 3 N imes
sjngle phase values. (e.g. 400 V for Europe).

b 50 Hz is applicable for the Eastern part and 60 Hz for the Western part.

4.8 | Supply voltage waveform

The fotal harmonic content of the supply voltage when supplying the, DUT shall not exceed
3 %;|harmonic content is defined as the root-mean-square (RMS) sumimation of the individual
components using the fundament as 100 %.

The fatio of peak value to RMS value of the test voltage (i:e{crest factor) shall be between
1,34 jand 1,49.

4.9 | Substitution load

To give reproducible measurement results, a resistor R|,,4 shall be used as a replacement for
the lamp(s) (light source(s)). R|y5q is determined from the rated output power and the fated
outpyit voltage or rated output current of the ¢ontrolgear.

Durir{g the test, R,y,4 shall be within 1%.0f the calculated resistance.

For glectronic controlgear for LED light sources, a pure resistive load may cause malfurction
of the DUT. In these cases a.Combination of diodes and variable resistor equivalent tp the
LED (light source shall be Used, to ensure the maximum rated output current at the rated
output voltage.

NOTE| When a specialsstarting procedure is used to allow the constant current controlgear to function prgperly,
the m¢thod with the equivalent resistor can be used.

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.

The neasurement setup circuit for constant power controlgear shall also be used in a suitable
way wi curren i in mp i our 5

410 Thermocouple and temperature indicator

The resolution of the temperature indicator shall be at least 0,1 °C, when used with the
appropriate thermocouple.

4.11 Instrument accuracy

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 98-3:2008 and IEC Guide 115.
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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 10 Hz to 2 000 Hz
components.

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

a) For frequencies up to and including 1 kHz:

O
-

The
exclu

Stability of the measurement values (V, A or W) ishgiven if the data does not deviate

more)
deter

Measg
four

4.12

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

deteq
thesd
are n

4.13

If a
shall
valid

voltaage: QO 5 9L

ge- 59
current: 0,5 %
power: 1,0 %

frequency: 0,1 %
br frequencies above 1 kHz:

voltage: 1,0 %
current: 1,0 %
power: 2,0 %

power consumption shall be measured by applying the, procedure of IEC 62301:2011
ding 5.3.4.

than 1 % in a time frame of 15 min. If any of these values vary with time, the pow
mined as the arithmetic mean value over atsufficient period.

urement shall be done in such a way that the line losses are limited (for example W
vire measurement system).

Measuring circuits

t fault or temperatures_for example to ensure a safe function of the controlgear
sensors and circuits shall be connected as in normal use; sensors or networks \
ot involved in power‘conversion shall be disconnected (see 4.15).

Multi-rated\voltage controlgear

tontrolgéar: is designed for more than one rated voltage, the controlgear manufag
declare: the rated voltage(s) at which the given efficiency and the standby powe

, 5.3

from
er is

ith a

g. to

), all
vhich

turer
r are

4.14

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.

4.15

Sensor and network connections

For the measurement of all kinds of controlgear power (also standby) the power consumed by
all circuits (internal or external) which are not involved in power conversion for the controlgear
operation (e.g. communication devices, external sensors, auxiliary load, battery charging
circuits) shall be excluded from the measurements. If the auxiliary cannot be disconnected, its
effect shall be otherwise eliminated from the result.

NOTE Power consumed by circuits necessary for the proper operation of power conversion is considered in the
measurement (e.g. cooling fan, signalling lighting).
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5 Method of measurement and calculation of the efficiency of controlgear
(transformer, convertor) for tungsten-halogen lamps and for LED light
sources

5.1 Measurement setup: input and output power

Figure 1 shows the setup for the measurement of the power losses of electromagnetic
controlgear and the input and output power of convertor-electronic controlgear.

u,1, P u, 1, P
1 1
e i
Supply R
voltage load
IEC
Key
DUT device under test
U voltage
1 current
P power
R substitution load

load

Figure 1 — Power losses measurement setup for electromagnetic controlgear
(transformer) and input and output'power measurement setup
for convertor (electronic controlgear)

The |nformation regarding the substitution load is given under 4.9. The measurement$ are
carrigd out with power meters connectedrto measure the total input power into and the optput
powdr (lamp (light source) power) of the DUT.

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

The supply voltage for thesmeasurement according to Figure 1 is defined in 4.7 and 4.13.

The measurement sequence is as follows:

1) Qonnect the,DUT according to Figure 1.
2) Switch on_the mains voltage.
3) Await the thermal equilibrium.

4) Measure the input and the output power.

The total input power P;gi meas Of @ DUT is measured on one DUT.

Piot meas 1S the measured total input power into the DUT (in W);

Plamp is the measured output power of the DUT (lamp (light source) power-power on the
substitution resistor) in the test circuit (in W).

In the case of multi output controlgear, P| ,,, is the sum of all the power measured in each
channel.

5.2 Efficiency calculation for electromagnetic (transformer) and electronic
(convertor) controlgear

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

n
CG
Rot meas

Measurement setup: input power in no-load mode

(1)

Figure 2 shows the setup for the measurement of the input power losses in no-load mode for

elect

Key
DUT

~

The
meas
into

path).

The
state

The 3

The measurement sequence is as follows:

1) @
2) S
3) A
4) M

romagnetic controlgear and for a convertor (electronic controlgear).
u, 1, P
N DuUT
(N
Supply
voltage
. e

IEC

device under test
voltage
current

power

Figure 2 — Input power in no-load mode measuréement setup for electromagnetid
controlgear (transformer) and for convertor (electronic controlgear)

substitution load is disconnected from thexPUT-open output circuit (see Figure 2)
urements are carried out with a power meter connected to measure the total input p
he DUT. Measurement of power shall\be current correct (i.e. measurement in the

has been reached (temperature of the DUT).

upply voltage for the measurement according to Figure 2 is defined in 4.7 and 4.13.

onnect the DUT according to Figure 2.
witch on~the mains voltage.
wait-the'thermal equilibrium.

easure the input power.

The
ower
DUT

alue of the total input power.inno-load mode Pyt meas no-load iS recorded when a steady

The measured total input power in no-load mode Pyt meas no-load ©f @ DUT is measured on
one DUT.

Piot meas no-load 1S the measured total input power into the DUT (in W) in no-load mode.

5.4

Standby power measurement of convertor-electronic controlgear

Figure 3 shows the measurement setup of the standby power of convertor-electronic

contr

olgear.
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Interface port

u,1, P
. Al DUT
N
Supply
voltage Rioaq

IEC

2018

DUT

-

~ v~

load

Information regarding the substitution load is given under 4.9.

The
pows
corre

The
has G

The 3

The measurement sequence is as follows:

1) d
2) S
3) S

4) A
5 M

The

device under test
voltage

current

power

substitution load

Figure 3 — Measurement setup of the standby power
of convertor-electronic controlgear

measurements are carried out with a power meter,connected to measure the total
r into the convertor-electronic controlgear. Measurement of power shall be cu
ct (i.e. measurement in the DUT path).

alue of the standby power Pcggiangby (totalinput power) is recorded when a steady
een reached (temperature of the convertor-electronic controlgear).

upply voltage for the measurementiaccording to Figure 3 is defined in 4.7 and 4.13.

onnect the DUT according'to Figure 3.
witch on the mains voltage.

et the controlgéar via the interface port (for example “digital addressable lig
terface”) to the_standby mode.

wait the thermal equilibrium.

easure the standby power (total input power).

one glectronic lamp controlgear.

ptandby power Pogstandby (total input power) of a convertor-controlgear is measured

input
rrent

state

hting

with
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Partie 3: Appareillage de lampes tungsténe-halogéne
et sources lumineuses a LED — Méthode de mesure

AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale-'de” normali
Mmposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux deRIEC). L’IEC

et de favoriser la coopération internationale pour toutes les questions de normalisation“dans les donj
I'électricité et de [I'électronique. A cet effet, 'I[EC - entre autres activités ,=/ publie des N

internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibl
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blic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leurpélaboration est confiée
Mmités d'études, aux travaux desquels tout Comité national intéressé par €& sujet traité peut participe
anisations internationales, gouvernementales et non gouvernementales,\€n"liaison avec I'l[EC, parti
plement aux travaux. L'IEC collabore étroitement avec I'Organisation Iaternationale de Normalisation
on des conditions fixées par accord entre les deux organisations.

5 décisions ou accords officiels de I'lEC concernant les questions‘techniques représentent, dans la n
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg

intEressés sont représentés dans chaque comité d’études.

Publications de I'lEC se présentent sous la forme de{recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous+les ‘efforts raisonnables sont entrepris afin que

s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa

I'é

entuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

D4ns le but d'encourager I'uniformité internationale,*les Comités nationaux de I'lEC s'engagent, dans td
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati

et
ré
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régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

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

ingépendants.

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

Adcune responsabilité..nes doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mandataires, y compris_ses experts particuliers et les membres de ses comités d'études et des C
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ionaux de I'lEC, ‘pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout]
mmmage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
justice) et Jés dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
te autre Publication de I'l[EC, ou au crédit qui lui est accordé.

L'qttention;est attirée sur les références normatives citées dans cette publication. L'utilisation de public
référencéés est obligatoire pour une application correcte de la présente publication.
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L’gttention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
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t faire

bjet de droits de brevet. L'TEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
brevets et de ne pas avoir signalé leur existence.

droits

La Norme internationale IEC 62442-3 a été établie par le sous-comité 34C: Appareils
auxiliaires pour lampes, du comité d'études 34 de '|EC: Lampes et équipements associés.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2014. Cette édition
constitue une révision technique. Cette édition constitue une révision technique et elle a été
harmonisée avec I'|EC 62442-1 et '|EC 62442-2.
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Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
34C/1344/CDV 34C/1378/RVC

2018

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.
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PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES -

Partie 3: Appareillage de lampes tungsténe-halogéne
et sources lumineuses a LED — Méthode de mesure
pour la détermination du rendement des appareillages

1 Domaine d'application

Lap
rencq

ésente partie de I'lEC 62442 définit une méthode pour mesurer les pertes de-puiss

ance

ntrées par les transformateurs électromagnétiques ainsi que les pertes de_ puissange et

la pujssance de veille des convertisseurs électroniques sur les lampes tungstene-halogéhe et
pourfla ou les sources lumineuses a LED.

Elle lest applicable aux appareillages congus pour étre utilisés sur ‘dées alimentations en
courant continu jusqu'a 1 000 V et/ou des alimentations en courant alternatif jusqu'a 1 00 V
a 50 Hz ou 60 Hz.

Une [méthode de calcul du rendement des appareillages¢mentionnés pour les lampes
tunggténe-halogéne et pour la ou les sources lumineuses a*LED est également définie.

Le drésent document s'applique aux circuits d’appareillage électrique-lampe consfitués
exclysivement de 'appareillage et de la ou des lampes (sources lumineuses a LED).

Pour|les alimentations a usages multiples, seule la partie éclairage sera prise en compte.
NOTE| Les exigences pour les essais individuels.des appareillages pendant la production ne sont pas inclusgs.
Le présent document spécifie la méthode de mesure de la puissance d’entrée totale, fe la
puisgqance de veille et la méthode>de calcul du rendement pour tous les appareillaggs de
lampes a usage domestique et-commercial normal, fonctionnant avec les lampes tungsféne-

halog
les m

Le présent document'ne s’applique pas:

— a

[O)

oY)

odules de LED et les lampes a LED.

Lix appareillages qui font partie intégrante des lampes (sources lumineuses a LED);
Lix circuitsyd’appareillages a condensateurs reliés en série;

LIx appareillages électromagnétiques commandables.

éne et la ou les sources {umineuses a LED. Le terme "sources lumineuses a LED" iInclut

2 F

R 6F .

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

IEC 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
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IEC 61347-2-2, Appareillages de lampes — Partie 2-2: Exigences particulieres pour les
convertisseurs abaisseurs électroniques alimentés en courant continu ou alternatif pour
lampes a incandescence

IEC 61347-2-13, Appareillages de lampes — Partie 2-13: Exigences particulieres pour les
appareillages électroniques alimentés en courant continu ou en courant alternatif pour
modules de LED

IEC 61558-1, Sécurité des transformateurs, bobines d'inductance, blocs d'alimentation et des
combinaisons de ces éléments — Partie 1: Exigences générales et essais

IEC $1558-2-6, Sécurité des transformateurs, bobines d’inductance, blocs d'alimentation et
produits analogues pour des tensions d'alimentation jusqu'a 1 100 V — Partie 2-6:/R¢gles
parti¢ulieres et essais pour les transformateurs de sécurité et les blocs d'alimentation
incorporant des transformateurs de sécurité

IEC 62301:2011, Appareils électrodomestiques — Mesure de la consommation en veille

Guide IEC 115:2007, Application de l'incertitude de mesure aux activités d’évaluation fe la
confgrmité dans le secteur électrotechnique

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

L'ISQ et I'lEC tiennent & jour des bases de données terminologiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses sujvantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |$0 Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
valedir nominale
valeyr approchée appropriée'd'une grandeur, utilisée pour dénommer ou identifigr un
composant, un dispositif ou un matériel

[SOURCE: I[EC 6244241:2018, 3.1]

3.2
valeyir assighée
valeyr d'ufe*grandeur correspondant a des conditions de fonctionnement spécifiées|d'un
composant, d'un dispositif ou d'un matériel

Note 1 a l'article: La valeur et les conditions sont spécifiées dans la norme applicable, ou attribuées par le
fabricant ou le fournisseur compétent.

[SOURCE: IEC 62442-1:2018, 3.3, modifiée — La note 2 a été supprimée.]

3.3

appareillage

composant unique ou ensemble de composants insérés entre l'alimentation et une ou
plusieurs lampes (source(s) lumineuses a LED), pouvant servir a transformer la tension
d’alimentation, limiter le courant de la ou des lampes (source(s) lumineuse(s) a LED) a la
valeur requise, le facteur de puissance correct, ou réduire les perturbations radioélectriques
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[SOURCE: IEC 62442-1:2018, 3.4 modifiée — la mention «fournir la tension d'amorgage et le
courant de préchauffage, empécher le démarrage a froid» a été supprimée et "(source(s)
lumineuse(s) a LED)" a été ajouté.]

3.4

appareillage électromagnétique

appareillage magnétique

appareillage qui, via l'inductance, ou une combinaison de l'inductance et de la capacité, sert
principalement a limiter le courant de la ou des lampes (source(s) lumineuse(s) a LED) a la
valeur requise et fait fonctionner la ou les lampes a la méme fréquence que la fréquence
d’alimentation

[SOURCE: IEC 62442-1:2018, 3.5, modifiée — "(source(s) lumineuse(s) a LED)",°d été
ajoutg.]

3.5

trangformateur électromagnétique
trangformateur magnétique
trangformateur

appareillage électromagnétique qui transforme la tension d'alimentation pour faire fonctignner
la ou les lampes (source(s) lumineuse(s) a LED) avec la méme fréquence que la fréqulence
d'alimentation a la tension assignée des lampes (sources lumjneuses)

3.6

appdreillage électronique
<lampes a filament ou sources lumineuses a LED>)circuit électronique alimenté en coprant
alterpatif et/ou continu comprenant des éléments de stabilisation pour le fonctionnement
d'ung ou plusieurs lampes a filament ou d'une ou\plusieurs sources lumineuses a LED

3.7

convlertisseur abaisseur électronique
conVlertisseur

appareil inséré entre l'alimentation @t une ou plusieurs lampes tungsténe-halogéne ou aptres
lampgs a filament, qui a pour fonction d'alimenter la ou les lampes a leur tension assignée,
généfalement a haute fréquence

Note 1 a l'article: Cet appareil peut étre constitué d'un ou de plusieurs éléments séparés et il peut inclufe des
dispoditifs pour la gradationy ‘la correction du facteur de puissance et la suppression des perturbations
radioglectriques.

[SOURCE: IEC61347-2-2:2011, 3.1, modifiée — Les informations complémentaires ont été
transfférées dafs-une note a l'article.]

3.8
appqreillages pour sources lumineuses a LED

3.8.1

appareillage électronique pour sources lumineuses a LED

convertisseur

appareil inséré entre l'alimentation et une ou plusieurs sources lumineuses a LED, qui est
destiné a alimenter la ou les sources lumineuses a LED a leur tension assignée ou courant
assigné

Note 1 a l'article: Cet appareil peut étre constitué d'un ou de plusieurs éléments séparés et il peut inclure des
dispositifs pour la gradation, la correction du facteur de puissance et la suppression des perturbations
radioélectriques, ainsi que pour d'autres fonctions de commande.

Note 2 a I'article: L'appareillage est constitué d'une alimentation et d'une unité de commande.

Note 3 a I'article: L'appareillage peut étre partiellement ou totalement intégré dans le module de LED.
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Note 4 a l'article: Lorsqu'il n'y a pas de risque de confusion, par exemple dans une norme de LED, le terme
"appareillage" peut également étre utilisé. En anglais, les termes "controlgear" ou “control gear” sont acceptables.

[SOURCE: IEC 61347-2-13:2014, 3.1, modifiée — “modules de LED” a été remplacé par
“sources lumineuses a LED” et la note 4 a été ajoutée.]

3.8.2

alimentation de I'appareillage

dispositif électronique, faisant partie de l'appareillage, capable de contréler le courant, la
tension ou la puissance, dans les limites de conception, et ne contenant pas de moyens de
contréle de LED supplémentaires

Note 1 a [l'article: Pour les modules LEDsi, I'alimentation de I'appareillage est distincte du module.d¢ LED
lorsqufils sont éloignés.

Note 2 a I'article: La source d'énergie d'une alimentation peut étre soit une batterie, soit le systeme-d'alimentation
électrique.

3.8.3
unitéd de commande de I'appareillage
dispgsitif électronique, faisant partie de I'appareillage, responsable \dut contréle de I'éngergie
électfique vers les sources lumineuses a LED ainsi que du mélange de couleurs, de la
répomse a la dépréciation du flux lumineux et autres caractéristiques de performance

Note 1 a l'article: Dans les modules LEDsi, l'unité de commande de,|'appareillage se trouve sur la cafte du
module de LED et est séparée de I'alimentation de I'appareillage.

3.9
circyit appareillage-source lumineuse
circult électrique, ou partie de ce circuit, habituellement intégré a un luminaire, comprgnant
l'appsareillage et la ou les sources lumineuses

[SOURCE: IEC 62442-1:2018 3.8, modifiee — le terme "lampe" a été remplacé par "sgurce
lumirjeuse".]

3.10
puissance de veille
conspmmation de puissance moyenne d'un appareillage lorsqu'il se trouve en mode veillg

Note 1 a l'article: La pujssance fournie par I'appareillage aux capteurs, raccordements au réseau et putres
appareils auxiliaires n'est.pas prise en compte dans la puissance de veille.

Note 3 a I'article: La puissance de veille est exprimée en W.

3.11
mode veille

mod¢ applicable a un appareillage dans lequel la source lumineuse est éteintel par
I'intefmédiaire d’'un signal de commande, |'appareillage étant branché au réseau, ne
comprenant pas la ou les lampes ou la ou les sources lumineuses défectueuses

Note 1 a l'article: La ou les sources lumineuses défectueuses seraient susceptibles de donner des mesures
incorrectes.

3.12

mode a vide

mode dans lequel se trouvent les appareillages qui sont branchés en permanence au réseau,
lorsque la ou les lampes ou la ou les sources lumineuses sont éteintes grace a un
interrupteur situé sur le circuit de sortie de I'appareillage

3.13

puissance d'entrée totale

puissance totale consommée par le circuit d’appareillage-lampe (source lumineuse), mesurée
a la tension d'entrée assignée
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