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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

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

FOREWORD

international co-operation on all questions concerning standardlzatlon in t ee i€ fields. To
this end and in addition to other activities, Y i >pecifications,

Technical Reports, Publicly Available Specifications (PAS) and /Quide gd to as “IEC
Publication(s)”). Their preparation is entrusted to technical commlttes N atlonal Committee interested
in the subject dealt with may participate in this preparatory governmental and non-
governmental organizations liaising with the IEC also particip collaborates closely
with the International Organization for Standardization ( dance W|th onditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC oR as nearly as possible, an international
consensus of opinion on the relevant subjec tee has representation from all

Publications is accurate, IEC cannot be
misinterpretation by any end u

SI e Yor the way in which they are used or for any
In order to promote intern C Nationg] Lommittees undertake to apply IEC Publications
transparently to the maxi i i i i i . i
between any IEC Public
the latter.
IEC itself does vie any ati s S ity. Independent certification bodies provide conformity
assessment services afid, ’ ¢ss to IEC marks of conformity. IEC is not responsible for any

services carried out B

All users should &€nsuxe ave the Jfatest edition of this publication

No liability sha C or\s directors, employees, servants or agents including individual experts and
members ofts tech tteed and IEC National Committees for any personal injury, property damage or
other damag® of an e whafsoever, whether direct or indirect, or for costs (including legal fees) and
expenges axisg Qv & publication, use of, or reliance upon, this IEC Publication or any other IEC

indispensable forthe cotrect application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent 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 text of this International Standard is based on the following documents:

CbhV 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.
This document has been drafted in accordance with the ISO/IEC Directivesy\Part2.

A list of all parts in the IEC 62442 series, title Energy

The committee has decided that the contents of this do , [ i unchanged until the
stability date indicated on the IEC webS|te under, : Nec.ch" in the data related to

e reconfirmed,
e withdrawn,
e replaced by a revised edition,

e amended.

IMPORTANT - @
that it contains c

NS
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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

1 Scope

r losses of

This part of IEC 62442 defines a measurement method for th
f power of

electromagnetic transformers as well as the power losses—with and
electronic convertors for tungsten-halogen lamps and for LED

It is applicable for controlgear that are designed for use on D 800"V and/or
AC supplies up to 1 000 V at 50 Hz or 60 Hz.

domestic and n
modules light so

N

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 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
electronic 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
sm#app#eduets 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 cQ K assessment
activities in the electrotechnical sector

3 Terms and definitions

e |ISO Online browsing platform: available athttp

3.1

nominal value
suitable approximate qué
equipment

[SOURCE: |EC®42

3.2
rated value

or responsible vendor.

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

3.3

controlgear

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
including stabilizing elements for operating one or more filame

module{s) light sources

3.7
electronic step-down convertor
convertor

to a note to entry.]

3.8

controlgear for@ i
3.8.1

electronic controlge
convertor

unit inserted be
supply the Lk

and one or more LED-medules light sources which serves to
ource(s) with its (their) rated voltage or rated current

Note 1 to e ( i pnsist of one or more separate components and may include means for dimming,
correcting the p

Note 2 to entry:
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 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.

3.9
controlgear—lamp -light source circuit
electrical circuit, or part thereof, normally built in a luminaire, co

and-tamp{s) light source(s)

[SOURCE:-EC62242-14:2041 IEC 62442-1:2018, 3.8, mdd
with "light source".]

3.10
standby power

Note 1 to entry: Power supplied by controlg
included in the standby power.

Note 2 to entry: Standby power

3.1
standby mode
mode-relevan =,AA‘= &CO oladarwh Nare>n 3 y 2 d to -1

3 witches
mode of the contro

controlgear remg
source(s)

ght source is switched off by a control signal, while the

fe
3 e mains supply not including failed lamp(s) or light

Note 1 to e

f.‘v X ’ 2 ifi emoved-

off no-load mode
mode relevant for those controlgear which are permanently connected to the mains, where the
lamp(s) or light source(s) are switched off via a switch on the output circuit of the controlgears;

3.13

total input power

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

[SOURCE: : —2H H -

. - 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.]
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3.14
controlgear efficiency

<f|Iament Iamp(s) or LEDdechLe{—s-) Ilght source( )>

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.

4 General

4.1 Applicability

The measurement and calculation methods in this document shall onlybe\ us or magnetic

tronic convertors

test (DUT) shall be placed according to'IEC 61347-Y

An AC-reference or DC yoltage/source sm used to provide input voltage to the DUT

0,5 % during the war
be adjusted to wi

ing the actual measurement, the voltage shaII
testing value.

In case a controlgeaf 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
of the controlgear.

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 is valid.

Test voltage(s) and test frequency(ies) shall be the nominal vol
frequency of the country for which the measurement is being determi

Table 1 — Typical nominal electricity supply detai

N%ﬁm.l\bo\ltdg{z}id f}iquency a

Country / Region

Europe

ooz

North America

/ /) \szﬁy; 60 Hz

Japan ?

f\\// /\(00\\/\200 V; 50/60 Hz

China (

N o (U jesbvisonz

Australia and New Zealand

230 V; 50 Hz

art anth68 Hz

4
b 50 Hz is applicable for the Easte (\\

stern part;respectively.

2  Values are for single phase only. Some gingle phase_supply \oltages can be double the nominal voltage
above (centre transformer tap). The voltage een two\phases of a three-phase system is 1,73 times
single phase values. (e.g. V for Europe)).

h

‘ N

4.9

To give reproducible measurement results, a resistor R|,,4 shall be used as a replacement for
the lamp(s) (light source(s)). Rjy,5q is determined from the rated output power and the rated
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 eters, power

aceability

components.

For measurements made under the s ‘ ] edsurement instruments with
the following minimum accuracies-a

a) For frequencies up to and including

— voltage: 0,59
— current:
— power:
- frequenc@
b) For frequencies a
— voltage:

Il be measured by applying the procedure of IEC 62301:2011, 5.3
excluding 5.3

Stability of the measurement values (V, A or W) is given if the data does not-differby deviate
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 period.

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{powerxgonsumed by

5.1

Figure 1 shows the
wire—wound electromag
electronic controlgear.

ement of the power losses of-magnetic
put and output power of convertor-

u, I, P
AN ¢
N
Rload
EC

Key
DUT device unde
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 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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