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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

Part 2: Controlgear for-high-intensity discharge lamps
(excluding low-pressure mercury fluorescent lamps) —
Method of measurement to determine the efficiency of controlgear

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy

all
co
in

national electrotechnical committees (IEC National Committees). The object of IEC is to_pronote interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “I[EC Publication(s)”).

pr

bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded

may participate in this preparatory work. International, governmental and non-goverinmental organizations |

wi
St

h the IEC also participate in this preparation. IEC collaborates closely with;the’ International Organizat
hndardization (ISO) in accordance with conditions determined by agreement"between the two organizati

The formal decisions or agreements of IEC on technical matters expresS¢as nearly as possible, an interna

co
int
IE

hsensus of opinion on the relevant subjects since each technical committee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N{§

Cdmmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or fq

mi

In

Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

transparently to the maximum extent possible in theirnational and regional publications. Any divergence b¢

an

IE
as
se

IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

C itself does not provide any attestation ¢f,conformity. Independent certification bodies provide conf
Eessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

Alllusers should ensure that they have_the latest edition of this publication.

Nd liability shall attach to IEC orits” directors, employees, servants or agents including individual exper
mgmbers of its technical committees 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 fees

ex

benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othg

Publications.

At

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati

indispensable for.fhe’correct application of this publication.

At
r

This
to th
change has been made. Additions are in green text, deletions are in strikethrough red text.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

ghts. IECsshall not be held responsible for identifying any or all such patent rights.

redline version of the official IEC Standard allows the user to identify the changes

rising
tional
d and
ports,
Their
It with
aising
on for
pns.

tional
bm all

tional
bf IEC
r any

ations
tween
latter.

prmity
br any

s and
hge or
) and
r IEC

bns is

patent

made

e ‘previous edition IEC 62442-2:2018. A vertical bar appears in the margin where

ver a
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IEC 62442-2 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
constitutes a technical revision.

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

a)
b)
c)

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

the title of Part 2 has been modified;

th
a

Full i
the 4

The |

This
acco
at w
desc

A list]
of lar

The
stabi
spec

—

€

W

—

€

a

this—edition-has-beenharmonizedwith lEC 624421 gnd |EC 624423

e reference to and use of the measurement methods for non-active power consumpt
ccordance with IEC 63103 have been added.

Draft Report on voting

34C/1546/FDIS 34C/1549/RVD

bove table.
anguage used for the development of this Internatiehal Standard is English.

document was drafted in accordance with ISQ/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. ThéZmain document types developed by IEC
ibed in greater detail at www.iec.ch/stairdardsdev/publications.

of all parts in the IEC 62442 series, published under the general title Energy perform
np controlgear, can be found ot)the IEC website.

on in

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

ed in

dance with ISO/IEC Directives, Part 1 and 1SO/IEC Directives, IEC Supplement, avalilable

are

ance

ommittee has decided thatthe contents of this document will remain unchanged untjl the

ity date indicated on.the IEC website under webstore.iec.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

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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This
cont

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

Part 2: Controlgear for-high-intensity discharge lamps
(excluding low-pressure mercury fluorescent lamps) —

Method of measurement to determine the efficiency of controlgear

cope

part of IEC 62442 defines a measurement method of the power losses of electromag

netic

nolgear, the total input power and the standby power of electronic controlgear for{-high

intenpity-discharged discharge lamps (excluding low-pressure mercury fluorescent lamps). A

calcllation method of the efficiency of controlgear for-high—intensity—discharged disch

lamp(s) is also defined.

It is

This
and

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

This
and
dom

This

| |
(o2 =)

|
(]

2

The

constitutes requirements of this document. For dated references, only the edition cited ap

For
ame

IEC

Hocument applies to electrical controlgear-lamp circuits comprised solely of the contro
of the lamp(s).

Hdocument specifies the measurement method\for the total input power, the standby p

g@stic and normal commercial purposes opérating with-high-intensity discharge lamps.

document does not apply to:

bntrolgear which form an integral part of lamps;
bntrolgear circuits with capagitors connected in series;
bntrollable electromagnetic controlgear.

Normative references

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

undated-feferences, the latest edition of the referenced document (including
ndménts) applies.

arge

assumed that the controlgear are designed for use on DC supplies up to 1 000 V apd/or
AC sppplies up to 1 000 V at 50 Hz or 60 Hz.

gear

ower

the calculation method of the lamp contrelgear efficiency for all controlgear sold for

ntent
blies.
any

0050-845, International Electrotechnical Vocabulary (IEV) — Part 645: Lighting (ava

at http://www.electropedia.org)

IEC

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

lable

IEC

63103:2020, Lighting equipment — Non-active mode power measurement
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IEC TS 63105:2021, Lighting systems and related equipment — Vocabulary

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

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 tnd IEC maintain terminological databases for use in standardization at the follqwing
addresses:
o |EC Electropedia: available at http://www.electropedia.org/

e |30 Online browsing platform: available at http://www.iso.org/obp
3.1
nominal value

suitaple approximate 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, ¢gheMerm "value" is replaced by the qdiantity
name;| for example, nominal power, nominal voltage, and nominal curreit,

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

3.2
rated value

ecified-in-the relevant standard-or-assi
HeoaHhthefretevahnt-stanaara—orasst

Note to-entrv: The value and conditions—are’s
NOt tO—eRthy- eV G a-coRaiHonRs—a g

ye-an nditions—are-sp
e e

valug of a quantity, used\for specification purposes, declared by the manufactur¢r or
respgnsible vendor and established under standard test conditions

Note 1 to entry: To expfess the "rated value" of a particular quantity, the term "value" is replaced by the qyantity
name;| for example, rated power, rated voltage, rated current, and rated temperature.

[SOYRCE: IEG60050-845:2020, 845-27-100, modified — Note 2 to entry has been deleted.]

3.3
controlgear
one or more components between the supply and one or more lamps which-may can serve to
transform the supply voltage, limit the current of the lamp(s) to the required value, provide
starting voltage and preheating current, prevent cold starting, correct power factor or reduce
radio interference

[SOURCE: IEC 62442-1:20482022, 3.43]

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 the electric lamp(s)-te-therequired-value-and operates-the
lamp{s)atthe same frequency-as-the supply-frequency
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[SOURCE:4EG62442-1:2048,3-5 IEC 60050-845:2020, 845-28-052, modified — The second
preferred term has been added.]

3.5

electronic controlgear

<high-intensity-discharge-lamps> <of discharge lamp> AC and/or DC supplied electronic circuit

including stabilizing elements for starting and operating one or more lamp(s)

3.6

discharge lamp

lamp

a metlal vapour or a mixture of several gases and vapours

in which the light is produced, directly or indirectly, by an electric discharge through a

gas,

3.7

contfolgear-lamp circuit

electfical circuit, or part thereof, normally built in a luminaire, consisting of the‘controlgeal and

lamp(s)

[SOYRCE: IEC 62442-1:20482022, 3.87]

3.8

stangdby mode

modd of the controlaear inwhich tha linht cource is cswitechad boff hvy 3 cantrol csianal whilb the

mode-of the controlgearin-which-the light source-is-switched off by-a-control signalw the
| . )

<of ¢ontrolgear> mode when the equipment is €@nhected to a supply voltage with the

illumination function off, while capable of being astivated by an external trigger not belng a

triggér from a network

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

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

replaced with "<of controlgear>".]

3.9

netwlorked standby mode

<of ¢ontrolgear> mode swhen the equipment is connected to a supply voltage with the

illum{nation function offy\\While capable of being activated by an external trigger being a trjgger

from ja network

[SOYRCE: IEC63103:2020, 3.11, modified — The domain "<of lighting equipment>" has peen

replaced with "<of controlgear>".]

3.10

standby-—power

ontrolgear> average power consumption in the standby mode

<of ¢

3.1

networked standby power
<of controlgear> average power consumption in the networked standby mode



https://iecnorm.com/api/?name=9e64536fdff23a58856bb7621409fd7f

-8- IEC 62442-2:2022 RLV © IEC 2022

3.12
total input power

total power consumed by the-controlgear-tamp—{light-seurece} controlgear-light source circuit

measured at rated input voltage

contfolgear efficiency

ratio jof the output power to the lamp(s) and the input power afdhe controlgear

Note 1 to entry: Loads from sensors, network connections or otherdauxiliaries are disconnected or, if not possible,
otheryise eliminated from the result.

3.14
mult|-lamp type controlgear
singlg-lamp controlgear designed for the operation of more than one type of lamp with different
electfical characteristics, for example power

3.15
contfollable controlgear
contrplgear whose light sources «Qperating characteristics can be changed by means of a gignal
via njains or control input(s)

Note 1 to entry: Signal contrd\is*either wired or wireless.

4 General

R

4.1 General notes on tests

The measurement conditions specified in IEC 61347-1:2015, Clauses H.1, H.2, H.4, H.8, H.9
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.

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

4.2

Controllable controlgear

In the case of controllable controlgear, the test shall be carried out with the maximum output

powe

r.

Requirements for other than 100 % light output operation of controllable controlgear and multi-
tapped electromagnetic controlgear are under consideration.

4.3

Ifas

out for each lamp.

The fest for multi-lamp controlgear shall be carried out with all possible combihations.

4.4

Meagd
IEC (

4.5

The
test s
havin
centrn

4.6

Tests

4.7

Whe
contn
valid

Test

of thg¢ country or region for which the measurement is being determined (refer to Table 1)

Multi-lamp type controlgear

ngle-lamp controlgear is designed for different lamp powers then the test shallde ca

Measurement uncertainty

urement uncertainty shall be managed in accordance with’ the accuracy methg
Suide 115:20072021, 4.4.3.

Sampling of controlgear for testing

equirements and tolerances specified in this dgcument are based on the testing of a
ample submitted by the manufacturer for that\purpose. This sample should consist of
g characteristics typical of the manufacturer's’production and be as close to the produ
e point values as possible.

Size of the test sample

are carried out with one test specimen.

Power supply

e the test voltage and frequency are not defined by national or regional requirements
olgear manufacturer‘shall declare the nominal voltage(s) at which the given efficien

voltage(s).and test frequency(ies) shall be the nominal voltage and the nominal freqy

rried

d in

type
units
ction

, the
cy is

ency
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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 230V, 50 Hz

a8 \alues 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.
4.8 | 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 using the fundamental as 100 %.
The rfatio of peak value to RMS value of the test voltage (i.e. crest factor) shall be between| 1,34
and 1,49.
4.9 | Instrument accuracy
For measurement uncertainty and traceability see ISO/IEC Guide 98-3 and IEC Guide 115.
For glectromagnetic controlgear, calibrated and traceable AC power meters, power analysers
or digital power meters shall becused.
For dlectronic controlgear, ‘all output power measurements shall be made with a calibrated and
tracejable wideband power analyser or digital power meter.
For measurementssmade under the scope of this document, measurement instruments with the

following minimum accuracies-are-te shall be used:

a) fqr frequencies < 1 kHz

voltage: 0,5 %
current: 0,9 %
power: 1,0 %
frequency: 0,1 %
b) for frequencies > 1 kHz
voltage: 1,5 %
current: 1,0 %
power: 2,0 %

frequency: 0,1 %
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4.10

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 standby power is valid.

4.11

Sensor and network connections

For {
(intef

NOTE
power

E:
[
D
D
D
D
[
[l
@D
3]
I
(0]
5
s
I
D
D
-
D
D
D
-
D
D
D
-
D
jans
[0)
D
D
+h
D
0]
=
D
-
D
D
D
<
D
-
Q.
D
D
iy
D
D
D
08
D
D
il
D
[0}

he measurement of all kinds of controlgear power, the power consumed by all ci
nal or external) shall be considered as indicated in IEC 63103.

although the scope of IEC 63103 is limited to non-active mode power, the pripciple is also suitable fo
measurements.

5 Method of measurement of the input power and calculation of the efficien

€

5.1

[ ioontrelocartor hleh lntensiby discharge lnmps

Measurement set-up: electromagnetic controlgear

Figune 1 shows the measurement set-up of the power losses of electromagnetic controlge

Key
DUT

The
rated

l7> DUT

T N
Test
voltage

IEC

device underitest

Eigure 1 — Measurement set-up for electromagnetic controlgear

powerlosses (P)yss0s) OF the electromagnetic controlgear will be measured based o

in—the
H—h

cuits

other

cy

ar.

n the

lamp current through the electromagnetic controlgear. Therefore the current throug

h the

electromagnetic controlgear will be adjusted by the test voltage to the current defined in the

data

sheet of the lamp(s). Tolerance for the current is £0,5 %.

The measurements are carried out with a power meter connected to measure the power losses

into t

he electromagnetic controlgear.

The value of the power losses (Pjysses) IS recorded when a steady state has been reached
(temperature of the electromagnetic controlgear).

The measurement sequence is as follows:

1) C

onnect the DUT according to Figure 1.

2) Switch on the test voltage and adjust the test voltage until the rated lamp current is obtained.
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3) Await the thermal equilibrium and if necessary adjust the test voltage again to match the
rated lamp current.

4) Measure the power losses.

NOTE In the case of independent electromagnetic controlgear which incorporate an ignitor in the same enclosure,
the test is only applicable to the electromagnetic controlgear.

The measurement set-up 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).

5.2 Efficiency calculation: electromagnetic controlgear

n _ Plamp rated (1)
- AN
Mce Ramp rated * Hosses
For the calculation of the controlgear efficiency (ycg), Equation (1)-Should be used:
Ramp rated
ncG = (1)

Plamp rated T Plosses

wherg

Plamd rated is the lamp power given in the lamp data sheet (in W).
5.3 | Measurement set-up: electroni¢/controlgear

Figune 2 illustrates the measurement set-up of the input and the output power of elecfronic
contrplgear.

. L D
MR N
Supply
voltage DuT Rioad
IEC

Key
DUT device under test
R\ad lamp-replacement substitution resistor = load resistor

NOTE Bue Owing to the unstable lamp situation for-high-intensity discharge lamps and for a good reproducibility,

as a replacement for the lamps, a resistor (R, ) is used.

Figure 2 — Measurement set-up for electronic controlgear

If Rpaq iS NOt given on the lamp data sheet, R ,4 is determined by dividing the rated/ or typical

lamp voltage squared by the rated/ or typical lamp power (as applicable). The value of the
resistance shall be noted in the measurement report.
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The measurements are carried out with power meters connected to measure the total input
power into the electronic controlgear-lamp circuit and the output power of the controlgear (lamp

powe

r).

The value of the total input power (Piymeas) iS recorded when the temperature of the
controlgear is stable. The temperature shall not deviate-frem by more than 1 K per hour.

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

The measurement sequence is as follows:

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

To o
cons

The measured total input power (Piy; meas) Of @ controlgear-lamp jcircuit is measured with

elect

5.4
Fortl

For t

wher!

Ptotn

onnect the DUT according to Figure 2.
witch on the mains voltage.

wait the thermal equilibrium.

easure the input and the output power.

btain a more accurate value of the efficiency, R| ;4 Should bg |obtained taking
deration the typical lamp voltage and current for square wave operation.

fonic lamp controlgear.

Efficiency calculation: electronic controlgear

Pl_amp

into

one

]7 =
ECG P
tot meas

ne calculation of the controlgear efficiency (1cg), Equation (2) should be used:

_ Ramp

ficg =
Ptot meas

D

is the measured total input power into the controlgear-lamp circuit unde
(in W);

eas

PLam

5.5

p
at the substitution resistor) in the test circuit (in W).

Standby power measurement of electronic controlgear

test

is the measured output power of the controlgear under test (lamp power = power
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Interface
port
. [ N °
-\ J
Supply Output
DUT terminals

IEC

owersupply forthe digital-a ressable lighting-interface could be
T Wer-Suppry+orhe-aighat ¥ HgihRgHera the—0o

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

5.6 Networked standby power measurement of electronic controlgear

The measurement of networked standby power of electronic controlgear shall be performed
according to IEC 63103.
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5.7 Reporting of power measurements
Power measurements shall be reported in W with the minimum following resolution:

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

- <1W: two decimal digits.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

Part 2: Controlgear for discharge lamps
(excluding low-pressure mercury fluorescent lamps) —
Method of measurement to determine the efficiency of controlgear

FOREWORD

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to_pronfote interng
cofoperation on all questions concerning standardization in the electrical and electronic fields. To this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “I[EC Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
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’ International Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

2) Thie 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 tommittee has representation fr
interested IEC National Committees.

3) |

EC Publications have the form of recommendations for international use and are accepted by IEC N

Cdmmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or fdq
miginterpretation by any end user.

4y 1
t

n|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
ransparently to the maximum extent possible in theirnational and regional publications. Any divergence be

anl IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

5) |

EC 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 certification bodies.

6) Allusers should ensure that they have_the latest edition of this publication.

7) N( liability shall attach to IEC ,orits” directors, employees, servants or agents including individual exper
megmbers of its technical committees 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 fees
expenses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

8) At{ention is drawn to.the Normative references cited in this publication. Use of the referenced publicati
indispensable for.fhe’correct application of this publication.

9) At{ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

r

IEC

ghts. IECsshall not be held responsible for identifying any or all such patent rights.

2442-2 has been prepared by subcommittee 34C: Auxiliaries for lamps, of IEC tech
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nical

comnittee 34: Lighting. It is an International Standard.

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

con

stitutes a technical revision.

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

a)
b)
c)

the title of Part 2 has been modified;
this edition has been harmonized with IEC 62442-1 and |IEC 62442-3;

the reference to and use of the measurement methods for non-active power consumpti
accordance with IEC 63103 have been added.

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

Draft Report on voting

34C/1546/FDIS 34C/1549/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]
of lar

The
stabi
spec

—

q

e W

—

€

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.

np controlgear, can be found on the IEC website.

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 2: Controlgear for discharge lamps

(excluding low-pressure mercury fluorescent lamps) —
Method of measurement to determine the efficiency of controlgear

1 cope

This part of IEC 62442 defines a measurement method of the power losses of electromagnetic
contrplgear, the total input power and the standby power of electronic controlgearfordischarge
lampp (excluding low-pressure mercury fluorescent lamps). A calculation _fmethod of the
efficiency of controlgear for discharge lamp(s) is also defined.

It is assumed that the controlgear are designed for use on DC supplies lup to 1 000 V aphd/or
AC sppplies up to 1 000 V at 50 Hz or 60 Hz.

This flocument applies to electrical controlgear-lamp circuits comprised solely of the controjgear
and ¢f the lamp(s).

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

This document specifies the measurement method for the total input power, the standby power
and the calculation method of the lamp controlgear efficiency for all controlgear sold for
domestic and normal commercial purposes operating with discharge lamps.

This document does not apply to:

— copntrolgear which form an integralpart of lamps;

|
2]

bntrolgear circuits with capacitors connected in series;

|
(]

bntrollable electromagnetic-¢ontrolgear.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their coptent
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 §0050-845, International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (avaijlable
at http://www.eleciropedia.org)

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

2022

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
one
trans|
starti
radio

[sou

3.4

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

e or

ment

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

RCE: IEC 62442-1:2022, 3.1]

value

of a quantity, used for specification purposes, (declared by the manufacture¢r or
nsible vendor and established under standard tesf\conditions

to entry: To express the "rated value" of a particularguantity, the term "value" is replaced by the quantity
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 deleted.]
rolgear
br more components between:the supply and one or more lamps which can serye to

form the supply voltage,. limit the current of the lamp(s) to the required value, pr
hg voltage and preheating' current, prevent cold starting, correct power factor or re
interference

RCE: IEC 62442-1:2022, 3.3]

elecromagnetic controlgear
maghnetic_controlgear

Igear which by means of inductance, or a combination of inductance and capacitance,
servgsimainly to limit the current of the electric lamp(s) T

cont

bvide
duce

[SOURCE: IEC 60050-845:2020, 845-28-052, modified — The second preferred term has been
added.]

3.5

electronic controlgear
<of discharge lamp> AC and/or DC supplied electronic circuit including stabilizing elements for

starti

3.6

ng and operating one or more lamp(s)

discharge lamp
lamp in which the light is produced, directly or indirectly, by an electric discharge through a gas,
a metal vapour or a mixture of several gases and vapours
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3.7
cont

rolgear-lamp circuit

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

lamp

(s)

[SOURCE: IEC 62442-1:2022, 3.7]

3.8

standby mode
<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 be
trigger from a network

Note

ng a

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

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

repla

3.9

ced with "<of controlgear>".]

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

[SOYRCE: IEC 63103:2020, 3.11, modified — The domain "<of lighting equipment>" has

repla

3.10
stan
<of ¢

3.11

ced with "<of controlgear>".]

by power
pntrolgear> average power consumption'in the standby mode

networked standby power

<of ¢

3.12
total
total

3.13
cont

fca
ratio

Note 1 to entry:

pntrolgear> average power:¢onsumption in the networked standby mode

input power
power consumed by the controlgear-light source circuit measured at rated input volta

rolgear efficiency

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

been

the
gger

been

ge

otherwise eliminated from the result.

3.14

multi-lamp type controlgear
single-lamp controlgear designed for the operation of more than one type of lamp with different

elect

3.15

rical characteristics, for example power

controllable controlgear
controlgear whose light sources operating characteristics can be changed by means of a signal
via mains or 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, H.9
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.

Unlegs otherwise specified in IEC 63103, stability of the measurement values (M, A or W) is
giver] if the data does not deviate by more than 1 % in a time frame of 15 min.(f any of fhese
valugs vary with time, the power is determined as the arithmetic mean valueyever a sufficient
period.

4.2 | Controllable controlgear

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

Reqyirements for other than 100 % light output operation of’controllable controlgear and multi-
tapped electromagnetic controlgear are under consideration.

4.3 | Multi-lamp type controlgear

If a s‘LngIe-Iamp controlgear is designed for different lamp powers then the test shall be c3grried
out for each lamp.

The fest for multi-lamp controlgear shall'be carried out with all possible combinations.

4.4 | Measurement uncertainty

Meagurement uncertainty .shall be managed in accordance with the accuracy methgd in
IEC Guide 115:2021, 4.418.

4.5 | Sampling of ‘controlgear for testing

The fequirements and tolerances specified in this document are based on the testing of g/ type
test gamplesubmitted by the manufacturer for that purpose. This sample should consist of junits
havirlg characteristics typical of the manufacturer's production and be as close to the production
centre pojnt 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 or region 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 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 230V, 50 Hz

a8 \alues 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 in [IEC 63103.

4.8

The fotal harmonic content of the supply voltage when supplying,the DUT shall not exceed
harmionic content is defined as the root-mean-square (RMS) summation of the indiv
components using the fundamental as 100 %.

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

For measurement uncertainty and traceability see ISO/IEC Guide 98-3 and IEC Guide 11!

For glectromagnetic controlgear, calibrated and traceable AC power meters, power anal
or digital power meters shall becused.

For dlectronic controlgear, ‘all output power measurements shall be made with a calibrate

trace

For measurementssmade under the scope of this document, measurement instruments wit
following minimum accuracies shall be used:

a) fqr frequencies < 1 kHz

Supply voltage waveform

lable wideband power analyser or digital power meter.

3 %;
idual

1,34

D.

sers

and

h the

voltage: 0,5 %
current: 0,9 %
power: 1,0 %
frequency: 0,1 %
b) for frequencies > 1 kHz
voltage: 1,5 %
current: 1,0 %
power: 2,0%

frequency: 0,1 %
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4.10 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 standby power is valid.

4.11 Sensor and network connections

For the measurement of all kinds of controlgear power, the power consumed by all circuits
(internal or external) shall be considered as indicated in IEC 63103.

NOTE although the scope of IEC 63103 is limited to non-active mode power, the principle is also suitable for other
powerpmeastrements:

5 Method of measurement of the input power and calculation of the efficiency

5.1 Measurement set-up: electromagnetic controlgear

Figurle 1 shows the measurement set-up of the power losses of electromagnetic controlggar.

° I /AR
® N DUT
Test
voltage
[ L 2
IEC
Key
DUT device under test

Figure 1 — Measurement'set-up for electromagnetic controlgear

The power losses (P)y40s) Of thelelectromagnetic controlgear will be measured based op the

rated lamp current through theelectromagnetic controlgear. Therefore the current through the
electfomagnetic controlgear'will be adjusted by the test voltage to the current defined ip the
data sheet of the lamp(s)»Tolerance for the current is £0,5 %.

The tll:easurements are carried out with a power meter connected to measure the power Igsses
into the electromagnetic controlgear.

The yalue<ofithe power losses (Pjysses) IS recorded when a steady state has been regched
(temTerature of the electromagnetic controlgear).

The measurement sequence is as follows:

1) Connect the DUT according to Figure 1.
2) Switch on the test voltage and adjust the test voltage until the rated lamp current is obtained.

3) Await the thermal equilibrium and if necessary adjust the test voltage again to match the
rated lamp current.

4) Measure the power losses.

NOTE In the case of independent electromagnetic controlgear which incorporate an ignitor in the same enclosure,
the test is only applicable to the electromagnetic controlgear.

The measurement set-up 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).


https://iecnorm.com/api/?name=9e64536fdff23a58856bb7621409fd7f

IEC 62442-2:2022 © |EC 2022 -1 -

5.2

Efficiency calculation: electromagnetic controlgear

For the calculation of the controlgear efficiency (ycg), Equation (1) should be used:

Fl)amp rated

nce =
Plamp rated + Rosses

(1)

where
Plamd rated is the lamp power given in the lamp data sheet (in W).
5.3 | Measurement set-up: electronic controlgear

Figune 2 illustrates the measurement set-up of the input and the output power of elecfronic

contn

Key
DUT
R

load

NOTE|
for thg

If Ry

lamp
resis

The
pows
pows

olgear.
. L D
MR N
Supply
voltage DuT Rioad
IEC

device under test
lamp substitution resistor = load resistor
Owing to the unstable lamp situation for.discharge lamps and for a good reproducibility, as a replac

lamps, a resistor (R is used.

Ioad)

Figure 2 — Measurement set-up for electronic controlgear

L4 is not given on the lamp data sheet, R|,,4 is determined by dividing the rated or ty

voltage squared-by' the rated or typical lamp power (as applicable). The value o
ance shall be noted in the measurement report.

measurements are carried out with power meters connected to measure the total
r into the_electronic controlgear-lamp circuit and the output power of the controlgear

r).

ement

pical
f the

input
lamp

The
contr

) il Ay 4 LD N ool I 4o 4 4
vdiuc Ul 1T toidar 1mrput guwcel \Ftot meas) IS5 TELUINUTU  WIITTT Ui 1TITTPTTaturc U

olgear is stable. The temperature shall not deviate by more than 1 K per hour.

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

The measurement sequence is as follows:

1) Connect the DUT according to Figure 2.

2) S
3) A

witch on the mains voltage.
wait the thermal equilibrium.

4) Measure the input and the output power.

the
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To obtain a more accurate value of the efficiency, R,54 should be obtained taking into
consideration the typical lamp voltage and current for square wave operation.

The measured total input power (Pi; meas) Of @ controlgear-lamp circuit is measured with one
electronic lamp controlgear.

5.4 Efficiency calculation: electronic controlgear

For the calculation of the controlgear efficiency (ycg), Equation (2) should be used:

R_am
o =5 )
tot meas
wherg
Piot meas is the measured total input power into the controlgearilamp circuit under test
(in W);
PLamb is the measured output power of the controlgear under test (lamp power = power

at the substitution resistor) in the test circuit (in‘W,).
5.5 | Standby power measurement of electronic controlgear

The neasurement of standby power of electronic caentrolgear shall be performed accordipg to
IEC ¢3103.

5.6 | Networked standby power measurement of electronic controlgear

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

5.7 | Reporting of power measurements
Power measurements shall be)reported in W with the minimum following resolution:

- =210 W: whole number;
- >1Wand <(1Q"W: first decimal digit;

- <1W: two decimal digits.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES -

Partie 2: Appareillages des lampes a décharge (a I'exclusion

des lampes a fluorescence a vapeur de mercure a basse pression) —

Méthode de mesurage pour la détermination du rendement des
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L'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'objet
de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de
brevets.

L'IEC 62442-2 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) le titre de la Partie 2 a été modifié;
b) cette édition a été harmonisée avec I'lEC 62442-1 et I'lEC 62442-3;
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c) des références a I'lEC 63103 ont été ajoutées afin d'appliquer les méthodes de mesurage

d

e la consommation de puissance en mode non actif.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
34C/1546/FDIS 34C/1549/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

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

Lala

Ced

Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément|EC, 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 pas modifié avant la date de st3

indiq

rechg¢rché. A cette date, le document sera

hgue 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 developpé selg

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

1ée sur le site web de I'|EC sous webstore.iec.ch dans les données relatives au docu

conduit,
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mplacé par une édition révisée, ou
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PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES -

Partie 2: Appareillages des lampes a décharge (a I'exclusion

des lampes a fluorescence a vapeur de mercure a basse pression) —

1

La présente partie de I'lEC 62442 définit une méthode de mesurage des pertes de puiss
de I'gppareillage de commande électromagnétique, de la puissance d'entrée-totale et
puisgance de veille de l'appareillage électronique des lampes a décharge (& f'exclusior
lamppes a fluorescence a vapeur de mercure a basse pression). Une méthode de calc

rend

Par hypothése, les appareillages sont congus pour des alimentations,eh courant continu ju
1 000 V et/ou des alimentations en courant alternatif jusqu'a 1,000 V a 50 Hz ou 60 Hz.

Le @

NOTE|

Le pnésent document spécifie la méthode de mesurage de la puissance d'entrée totale et
puisdance de veille, ainsi que la méthode."de calcul du rendement de |'ensemble

appa
lamp

Le présent document ne s'applique\pas aux:

- a

O

[V

2 Références-normatives

Les dJocuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou g
de lgur, contenu, des exigences du présent document. Pour les références datées,

I'édit
référ

Méthode de mesurage pour la détermination du rendement des
appareillages

omaine d'application

ment des appareillages de lampes a décharge est également définie.

Les exigences pour les essais des appareillages individuels pendant la production ne sont pas inclus

reillages de lampes a usage domestiqué et commercial normal, qui fonctionnent ave
bs a décharge.

bpareillages qui font parie-intégrante des lampes;
rcuits d'appareillages‘a condensateurs reliés en série;
bpareillages de commande électromagnétiques gradables.

ance
de la

des
Ll du

squ'a

résent document s'applique aux circuits appareillage-lampe électriques consfitués
exclysivement de 'appareillage et de la ou des lampes.

de la
des
c des

artie
seule
nt de

on‘citée s'applique. Pour les références non datées, la derniére édition du docume

ENCE S applique (y compris 1es eventuels amendements).

IEC 60050-845, Vocabulaire électrotechnique international (IEV) — Partie 845: Eclairage

(disp

onible a I'adresse http://www.electropedia.org)

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:

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

e |30 Online browsing platform: disponible a I'adresse http://www.iso.org/obp

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

Note 1 a l'article: Pour exprimer la "valeur nominale" d'une grandeur particuliére) le terme "valeur" est remplacé
par lejnom de la grandeur; par exemple, puissance nominale, tension nominale et courant nominal.

[SOURCE: IEC 62442-1:2022, 3.1]

3.2
valedir assignée
valeyr d'une grandeur, utilisée a des fins de spécification, établie dans des conditions normales
d'esdai et telle que déclarée par le fabricant ou,le fournisseur responsable

Note 1 a I'article: Pour exprimer la "valeur assignée’\d'une grandeur particuliere, le terme "valeur' est remplafé par
nom d la grandeur; par exemple, puissance assigneée, tension assignée, courant assigné et température ass|gnée.

[SOURCE: IEC 60050-845:2020, 845-27-100, modifié — La Note 2 a I'article a été supprimée.]

3.3
appdreillage de commande
composant unique ou ensemble de composants insérés entre I'alimentation et une ou plusfeurs
lampes, qui peuvent gervir a transformer la tension d'alimentation, limiter le courant de |a ou
des lampes a la valeur exigée, fournir la tension d'amorgage et le courant de préchauffage,
empécher le démarrage a froid, corriger le facteur de puissance, ou réduire les perturbations
radioglectriques

[SOYRCE: IEC 62442-1:2022, 3.3]

3.4
appareillage de commande électromagnétique

appareillage de commande magnétique

appareillage de commande 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 électriques

[SOURCE: IEC 60050-845:2020, 845-28-052, modifié — Le second terme privilégié a été
ajouté.]

3.5

appareillage électronique

<d'une lampe a décharge> circuit électronique alimenté en courant alternatif et/ou continu, qui
comprend des éléments de stabilisation pour I'amorcage et le fonctionnement d'une ou de
plusieurs lampes
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