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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation comprising

rnational co-operation on all questions concerning standardization in the electrical and/electronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific

national electrotechnical committees (IEC National Committees). The object of [EC"is to prpmote

fis. To
tions,

chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC

rested

in|the subject dealt with may participate in this preparatory work. International, governmental and non-
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ot
ex
Py

8) At
in

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

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

liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mbers of its technical.committees and IEC National Committees for any personal injury, property dam
er damage of any (hature whatsoever, whether direct or indirect, or for costs (including legal feeg
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

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

9) At

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

entionSis“drawn to the possibility that some of the elements of this IEC Publication may be the sub

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates glosely
h the International Organization for Standardization (ISO) in accordance’ with conditions determined by

tional
bm all

tional
bf IEC

blications is accurate, IEC cannot be held responsible for the way in which they are used or fgr any

order to promote international uniformity, IEGNational Committees undertake to apply IEC Publidations
nsparently to the maximum extent possible Tn*their national and regional publications. Any divergence
ween any |[EC Publication and the corresponding national or regional publication shall be clearly indicated in

pbrmity
br any

s and
hge or
) and
r IEC

bns is

ect of

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.


https://iecnorm.com/api/?name=74a48139820c113cf7bc30986e908d95

-4 - IEC 62442-2:2018 RLV © |IEC

2018

International Standard IEC 62442-2 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 62442-3.

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

CbhV Report on voting
34C/1336A/CDV 34C/1377/RVC

Full i
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—
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e W

—
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° a

nformation on the voting for the approval of this International Standard can be fou
bport 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.

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

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

nd in

t of all parts in the IEC 62442 series, published under the(general title Empergy

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

ed to

IMPC
that
of its

)IRTANT — The “colour inside” Togo on the cover page of this publication indig
t contains colours which areconsidered to be useful for the correct understan
contents. Users should therefore print this publication using a colour printer.

ates
ding
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ENERGY PERFORMANCE OF LAMP CONTROLGEAR -
Part 2: Controlgear for high intensity discharge lamps

(excluding fluorescent lamps) — Method of measurement
to determine the efficiency of controlgear

1 Scope

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 controlgear for|high
intengity discharged lamps (excluding fluorescent lamps). A calculation method of the
efficiency of controlgear for high intensity discharged lamp(s) is also defined;

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

This [ document applies to electrical controlgear-lamp circuits comprised solely of the
contrplgear and of 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
powdr and the calculation method of the lamp controlgear efficiency for all controlgear so|d for
domestic and normal commercial purposes operating with high intensity discharge lamps.

This document does not apply to:

bntrolgear which form an integral.part of lamps;

|
2]

|
(]

bntrolgear circuits with capacitors connected in series;
— controllable-wire-wound ele¢tromagnetic controlgear.

2 Normative references

The following documeénts are referred to in the text in such a way that some or all of|their
contgnt constitutes* requirements of this document. For dated references, only the exition
cited|applies,-Forundated references, the latest edition of the referenced document (inclfiding
any gmendments) applies.

IEC €P1347-1 :2007 2015, Lamp controlgear — Part 1: General and safety requirements
Amendmert2010
Amendment2:2042

IEC 61347-2-9:2042, Lamp controlgear - Part 2-9: Particular requirements for
electromagnetic controlgear for discharge lamps (excluding fluorescent lamps)

IEC 61347-2-12:2010, Lamp controlgear — Part 2-12: Particular requirements for d.c. or a.c.
supplied electronic ballasts for discharge lamps (excluding fluorescent lamps)

IEC Guide 115:2007, Application of uncertainty of measurement to conformity assessment
activities in the electrotechnical sector
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

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

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

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

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

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

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

[SOURCE: IEC 62442-1:2044 2018, 3.3, modified — Note 2 has beenremoved deleted.]

3.3
contfolgear
one pr more components between the supply’and one or more lamps which may serye to
transform the supply voltage, limit the current of the lamp(s) to the required value, provide
starting voltage and preheating currentgprevent cold starting, correct power factor or refduce
radio| interference

[SOYRCE: IEC 62442-1:2044 2018, 3.4]

3.4
elecromagnetic controlgear
magnetic controlgear

controlgear which, by’means of inductance, or a combination of inductance and capacitance,
servgs mainly toslimit the current of the lamp(s) to the required value and operates the lamp(s)
at th¢ same freqUency as the supply frequency

[SO . H42=1726+12018,375]

3.5

electronic controlgear

<high intensity discharge lamps> AC and/or DC supplied electronic circuit including stabilizing
elements for starting and operating one or more lamp(s)

3.6

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

controlgear-lamp circuit
electrical circuit, or part thereof, normally built in a luminaire, consisting of the controlgear
and lamp(s)

[SOURCE: IEC 62442-1:2044 2018, 3.8]

3.8
standby mode

modg of the controlgear, in which the light source is switched off by a control signal whilg the
contrplgear remains connected to the mains supply

3.9

stangdby power

average power consumption of a controlgear-when-subjected-te in the.standby mode

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

Note 4 to entry: Standby power is expressed in W.

3.10

total|input power

total |power-supphied—+toe consumed by the controlgear-lamp (light source) circuit measurgd at
rated input voltage

[SOURCE: IEC 62442-1:2044 2018, 3.18,"modified —Jhe—semenee%}e—r—afeed—peweat
specifiedi ifi - "suppligd to"
has been replaced with "consumed by", "(light source)" has been added and the notq has
been|deleted.]

3.1

efficlency of lamp controlgear-efficiency

mca

Necq

< high intensity discharge Iamps>4at+&betweerkmeqam%pewepéeempelgeapeutp%p<wer—}
anH I'hn |nr\|||’ nower r\'F I‘hn con rr\l ar |amn ciren | \Illl h r\celhl ensors atwork
e e seoad Slronioiinceocoinl e eE
ratio jof the Qutput power to lamp(s) and input power of the controlgear

Note 1 té£niry: Detailed measurement methods and conditions are given in Clause 5.

Note 2 to entry:

otherwise eliminated from the result.

3.12

multi-lamp type controlgear
controlgear designed for the operation of more than one type of lamp with different electrical
characteristics, for example power

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

4.1

Applicability

2018

The measurement and calculation methods in this document shall only be used for lamp
olgear which conforms to—EC 6434714 —with |EC 61347-2-9 or—1EC 68134714 —with
IEC 61347-2-12.

contr

4.2

General notes on tests

The measurement conditions-are specified in IEC 61347-1:2007 2015, Clauses H.1, H.2, H.4,

H.8,

undefr

An A
tests
the w
to wi

4.3

In th
powsd

Reqy
multi

4.4

If a

.9 and H.11 shall be applied; unless otherwise specified in this document. The d
test (DUT) shall be placed according to IEC 61347-1:200# 2015, Figure H.1.

C or DC voltage source shall be used to provide input voltage to the DWT. Durin
the supply voltage and the frequency shall be maintained constant within’t 0,5 %

hin + 0,2 % of the specified testing value.

Controllable controlgear

b case of controllable controlgear, the test shall be carried.dut with the maximum o
r.

irements for other than 100 % light output operation of controllable controlgear
Ltapped electromagnetic controlgear are under consideration.

Multi-lamp type controlgear

carrigd out for each lamp.

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

4.5

Measg
IEC (

4.6

TFestd
in thi

Measurement uncertainty

urement uncertainty, shall be managed in accordance with the accuracy methg
Suide 115:2007, 4:4.3.

Sampling-of-controlgear for testing

Hin-thislnternational-Standard-are-type-tests- The requirements and tolerances spe

for t
man

4.7

5 document are based on the testing of a type test sample submitted by the manufad

Bvice

y the

during
arm-up period. However, during the actual measurement, the voltage' shall be adjlisted

utput

and

single-lamp controlgear is designed, for different lamp powers then the test shall be

d in

cified
turer

at purpose. This sample should consist of units having characteristics typical o

Number Size of the test samples

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

4.8

Power supply

f the
le.

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

28 Values are for single phase only. Some single phase supply voltages can be double the nominal voltage
dpove cen - I STorme P re—vortadet—oerween Wo—PmrasSesS—o a et asSet—SyStem 3 5 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,+espestively.

4.9 | 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.

4.10( Instrument accuracy

For measurement uncertainty and traceability see\NN\SO/IEC Guide 98-3 and IEC Guide 115.

For—nagnetic—wire—wound electromagnetic<controlgear, calibrated and traceable AC power
meters, power analysers or digital power.meters shall be used.

For rectronic controlgear, all output power measurements shall be made with a calibfated
and fraceable wideband power analyser or digital power meter.

For measurements made under the scope of this document, measurement instruments| with
the following minimum accuracies are to be used:

a) fqr frequencies 1KHz

¢| Voltage: 0,5 %
e Currents 0,5 %
o| Power: 1,0 %

o| \Frequency: 0,1 %

b) for frequencies > 1 kHz

e \Voltage: 1,5 %
e Current: 1,0 %
e Power: 2,0 %

e Frequency: 0,1 %

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.
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4.11 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.

4.12 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

ff ball b EY H L H taodl £ +lo [EY
elfrecg sramoe otherwiSe— e teaTrom—tmeTesStrt

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

5 Method of measurement of the input power and calculation of ‘the efficiency
9f controlgear for high intensity discharge lamps

5.1 Measurement setup: electromagnetic-wire-wound controlgear

Figude 1 shows the measurement setup of the power losses, ¢f electromagnetic—wire—wound

controlgear.
. I 4

N DUT
N
Test
voltage
[ L 4
IEC

Key
DUT device under test

Figure 1 —Measurement setup for electromagnetic controlgear

The power losses (P|4550s) Of the electromagnetic controlgear will be measured based op the
rated lamp current\through the electromagnetic controlgear. Therefore the current through the
electfomagneti¢.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 +-4 0,5 %.

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

lossds-into-the olnnfrnmagnnhn r-nnfrnlgnnr

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) Connect the DUT according to Figure 1.

2) Switch on the-supply test voltage and adjust the—output test voltage—ef-the-transformer
until the rated lamp current is obtained.

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

4) Measure the power losses.
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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 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).

5.2

Efficiency calculation:-Magnetic-wire-wound electromagnetic controlgear

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

wher

Plamp
5.3

n _ [I)amp rated
mee Plamp rated * Fosses
g
rated is the lamp power given in the lamp datasheet (in W).
Measurement setup: electronic controlgear

(1)

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

contr

Key
DUT
R

load

NOTE
replad

If Rig
lamp
noted

ement for the lamps, a resistor (R, ,4) is used.

Figure 2 — Measurement setup for electronic controlgear

L4 IS not given on the lamp data sheet, R,,4 is determined by dividing the rated/ty
voltagesquared by the rated/typical lamp power. The value of the resistance shd
in the-mteasurement report.

olgear.
. LD 1
U N
Supply DUT 2
voltage load
IEC

device under test
lamp replacement resistor = lpad resistor
Due to the unstable lamp'sifuation for high intensity discharge lamps and for a good reproducibility,

as a

pical
Il be

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 power).

The value of the total input power (Py;; meas) IS recorded when the temperature of the
controlgear is stable. The temperature shall not-differ-by deviate from more than 1 K per hour.

The supply voltage for the measurement according to Figure 2 is defined in 4.8.

The measurement sequence is as follows:

1) Connect the DUT according to Figure 2.

2) Switch on the mains voltage.

3) Await the thermal equilibrium.
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4) Measure the input and the output power.

To obtain a more accurate value of the efficiency, R4 should be obtained taking into
consideration the typical lamp voltage and current for square wave operation.

The measured total input power (P, megs) Of @ controlgear-lamp circuit is measured with one
electronic lamp controlgear.

Piot.meas. 1S the measured total input power into the controlgear-lamp circuit under test (in

Plam is the measured output power of the controlgear under test (lamp power = power at
the substitution resistor) in the test circuit (in W).

5.4 | Efficiency calculation: electronic controlgear

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

_ Ramp
Teca = p

tot meas

(2)

5.5 | Standby power measurement of electronic controlgear

Figune 3 illustrates the measurement setup of the standby power of electronic controlgear|.

Interface
port
. [_ N °
%
Supply Output
voltage DUT terminals

IEC

Key
DUT device under test
Figure 3 — Measurement setup of the standby power of electronic controlgear

The putput citeuit (terminals) of the controlgear is open (not connected to a substitution
resistor).

The measurements are carried out with a power meter connected to measure the total jinput
power into the electronic controlgear.

If a controlgear is also designed for functions other than lamp operation, all these additional
functions shall be switched-off during the test.

NOTE Controlgear with additional power supply for the digital addressable lighting interface could be possible.

The value of the standby power (Pgcgstandby) (total input power) is recorded when a steady
state has been reached (temperature of the electronic controlgear).

The supply voltage for the measurement according to Figure 3 is defined in 4.8.

If the stand-by power varies within the time, the power is determined as the arithmetic mean
value over a sufficient period.
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The measurement sequence is as follows:

1) Connect the DUT according to Figure 3.
2) Switch on the mains voltage.

3) Control the output power of the electronic controlgear via the interface port (for example
“digital addressable lighting interface”) to the standby mode.

4) Await the thermal equilibrium.

5) Measure the standby power (total input power).
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national electrotechnical committees (IEC National Committees). The object of IEC"is to pr

Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter” referred to as
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International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
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end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
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in |[the subject dealt with may participate in this preparatory work. International, governmental and non-
goernmental organizations liaising with the IEC also participate in this prepanation. IEC collaborates dlosely

with the International Organization for Standardization (ISO) in accordance’ with conditions determin|
agfeement between the two organizations.

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

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
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In|order to promote international uniformity, IECNational Committees undertake to apply IEC Publications

trgnsparently to the maximum extent possible in*their national and regional publications. Any diver
between any IEC Publication and the correspording national or regional publication shall be clearly indica
the latter.

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

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

Nd liability shall attach to |IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical.committees and IEC National Committees for any personal injury, property dam
other damage of any fiature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the 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
indispensabje-for the correct application of this publication.

Atlentionis=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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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 62442-3.

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

CbhV Report on voting
34C/1336A/CDV 34C/1377/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,

e rgplaced by a revised edition, or

e amended.
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ENERGY PERFORMANCE OF LAMP CONTROLGEAR -

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

1 Scope

This

contrn
inten
effici

It is
AC s

This
contn

NOTE
This

powe
domg

This

| |
O 0

|
(]

2 Normative references

The
contg
cited
any g

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

olgear, the total input power and the standby power of electronic controlgear for
5ity discharged lamps (excluding fluorescent lamps). A calculation method o
ency of controlgear for high intensity discharged lamp(s) is also defined;

Lpplies up to 1 000 V at 50 Hz or 60 Hz.

document applies to electrical controlgear-lamp circuits comprised solely of
olgear and of the lamp(s).

Requirements for testing individual controlgear during production are not included.

high
the

hssumed that the controlgear are designed for use on DC supplies|up to 1 000 V ahd/or

the

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

stic and normal commercial purposes operating with high intensity discharge lamps.

document does not apply to:

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

following documeénts are referred to in the text in such a way that some or all of
nt constitutes  requirements of this document. For dated references, only the ex
applies,-For undated references, the latest edition of the referenced document (incl

mendments) applies.

IEC €P1347-1 :2015, Lamp controlgear — Part 1: General and safety requirements

r and the calculation method of the lamp controlgear efficiency for all controlgear so|d for

their
ition
ding

IEC 61347-2-9, Lamp controlgear — Part 2-9: Particular requirements for electromagnetic
controlgear for discharge lamps (excluding fluorescent lamps)

IEC 61347-2-12, Lamp controlgear — Part 2-12: Particular requirements for d.c. or a.c.
supplied electronic ballasts for discharge lamps (excluding fluorescent lamps)

IEC Guide 115:2007, Application of uncertainty of measurement to conformity assessment
activities in the electrotechnical sector
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

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

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

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

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

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

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

[SOURCE: IEC 62442-1:2018, 3.3, modified — Note 2-has been deleted.]

3.3
contfolgear
one pr more components between the supply’ and one or more lamps which may serye to
transfform the supply voltage, limit the current of the lamp(s) to the required value, prpvide
starting voltage and preheating currentsprevent cold starting, correct power factor or reduce
radio| interference

[SOYRCE: IEC 62442-1:2018, 3.4}

3.4
elecfromagnetic controlgear
maghnetic controlgear

contrplgear which, by’ means of inductance, or a combination of inductance and capacitance,
servgs mainly toslimit the current of the lamp(s) to the required value and operates the lamp(s)
at th¢ same freqUency as the supply frequency

[SOURCEJIEC 62442-1:2018, 3.5]

3.5

electronic controlgear

<high intensity discharge lamps> AC and/or DC supplied electronic circuit including stabilizing
elements for starting and operating one or more lamp(s)

3.6

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

3.7

controlgear-lamp circuit

electrical circuit, or part thereof, normally built in a luminaire, consisting of the controlgear
and lamp(s)
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[SOURCE: IEC 62442-1:2018, 3.8]

3.8

standby mode

mode of the controlgear, in which the light source is switched off by a control signal, while the
controlgear remains connected to the mains supply

3.9
standby power
average power consumption of a controlgear in the standby mode

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

Note 7 to entry: Standby power is expressed in W.

3.10
totallinput power
total [power consumed by the controlgear-lamp (light source) circuit measured at rated |input
voltape

[SOURCE: IEC 62442-1:2018, 3.13, modified — "supplied (to" "has been replaced | with
"congumed by", "(light source)" has been added and the note ©as been deleted.]

3.11

efficlency of lamp controlgear

vca

Necq

<high intensity discharge lamps> ratio of the output power to lamp(s) and input power qf the
controlgear

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

Note 7 to entry: Loads from sensors, network connections or other auxiliaries are disconnected or, if not po$sible,
otherwise eliminated from the result.

3.12
mult|-lamp type controlgear
contrplgear designed far\the operation of more than one type of lamp with different eledfrical
characteristics, for example power

4 General

4.1 | Applicability

The easurement and calculation methods in this document shall nnly he used faor Iamp

controlgear which conforms to IEC 61347-2-9 or IEC 61347-2-12.

4.2 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.
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Controllable controlgear

2018

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

Requirements for other than 100 % light output operation of controllable controlgear and

mult

4.4

i-tapped electromagnetic controlgear are under consideration.

Multi-lamp type controlgear

If a single-lamp controlgear is designed for different lamp powers then the test shall be

carri

The

4.5

Mea
IEC

4.6

The
test

units| having characteristics typical of the manufacturet’s production and be as close t
proddiction centre point values as possible.

4.7

Testg are carried out with one test specimen.

4.8

Whete the test voltage and frequency are not defined by national or regional requirem

the
effic

freq
Tabl

¢d outTor each Tamp.
fest for multi-lamp controlgear shall be carried out with all possible combinations:

Measurement uncertainty

qurement uncertainty shall be managed in accordance with the~acturacy methg
Guide 115:2007, 4.4.3.

Sampling of controlgear for testing

ftequirements and tolerances specified in this document are based on the testing of a
sample submitted by the manufacturer for that purpose. This sample should cons

Size of the test sample

Power supply

controlgear manufacturer, (shall declare the nominal voltage(s) at which the
iency is valid.

Test| voltage(s) and est frequency(ies) shall be the nominal voltage and the noaninal
e

ency of the country or region for which the measurement is being determined (re

1).

Table 1 — Typical nominal electricity supply details for some regions

d in

type
st of
b the

lents,
piven

r to

Country or region Nominal voltage and frequency 2
Europe 230-V56Hz
North America 120 V, 277 V; 60 Hz
Japan ? 100 Vv, 200 V; 50/60 Hz
China 220 V; 50 Hz
Australia and New Zealand 230 V; 50 Hz

a

Values are for single phase only. Some single phase supply voltages can be double the nominal vo

ltage

above (centre transformer tap). The voltage between two phases of a three-phase system is 1,73 times

single phase values (e.g. 400 V for Europe).
50 Hz is applicable for the Eastern part and 60 Hz for the Western part.
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4.9 Supply voltage waveform
The total harmonic content of the supply voltage when supplying the DUT shall not exceed

3 %; harmonic content is defined as the root-mean-square (RMS) summation of the individual
components using the fundament as 100 %.

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

4.10 Instrument accuracy

For measurement uncertainty and traceability see ISO/TEC Guide 98-3 and TEC Guide TT%.

For glectromagnetic controlgear, calibrated and traceable AC power meters, power{analysers
or digital power meters shall be used.

For ilectronic controlgear, all output power measurements shall be made with a calibfated
and traceable wideband power analyser or digital power meter.

For measurements made under the scope of this document, measurement instruments| with
the following minimum accuracies are to be used:

a) fqr frequencies <1 kHz

¢| Voltage: 0,5 %
e| Current: 0,5 %
e| Power: 1,0 %

Frequency: 0,1 %
b) fqr frequencies > 1 kHz

¢| Voltage: 1,5 %
e| Current: 1,0 %
¢| Power: 2,0 %

e| Frequency: 0,1 %
Stabllity of the measurement values (V, A or W) is given if the data does not deviate|from

more| than 1 % in a time frame of 15 min. If any of these values vary with time, the power is
detefqmined as the arithmetic mean value over a sufficient period.

4.11 | Multi-rated voltage controlgear

If a ¢ontrolgear is designed for more than one rated voltage, the controlgear manufaqdturer
shall[deClare the rated voltage(s) at which the given efficiency and standby power is valid

4.12 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 of the input power and calculation of the efficiency
of controlgear for high intensity discharge lamps

5.1 Measurement setup: electromagnetic controlgear
Figure 1 shows the measurement setup of the power losses of electromagnetic controlgear.

. l7> DUT

\

Tost

voltage J
[

DUT device under test

IEC

Key

Figure 1 — Measurement setup for electromagnetic controlgear

The power losses (P|y450s) Of the electromagnetic controlgear<will be measured based op the
rated lamp current through the electromagnetic controlgeariTherefore 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 measurements are carried out with a power meter connected to measure the power
loss¢gs into the electromagnetic controlgear.

The yalue 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) Qonnect the DUT according to Figure 1.

2) Ywitch on the test voltage and adjust the test voltage until the rated lamp currgnt is
optained.

3) Await the thermallequilibrium and if necessary adjust the test voltage again to matcp the
rated lamp curkent.

4) Measure(the power losses.

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

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).

5.2 Efficiency calculation: electromagnetic controlgear

For the calculation of the efficiency of electromagnetic controlgear (i cg), Equation (1)
should be used:

_ Plamp rated (1 )

n
MCG
Fl)amp rated * Fosses

where
Plamp rated is the lamp power given in the lamp datasheet (in W).
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5.3 Measurement setup: electronic controlgear

Figure 2 illustrates the measurement setup of the input and the output power of elect
controlgear.

ronic

o N
N
Supply DUT
voltage Rioad
[ &
IEC
Key
DUT device under test
R\0ad lamp replacement resistor = load resistor

NOTE| Due to the unstable lamp situation for high intensity discharge lamps and for,a good reproducibility,

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

load

Figure 2 — Measurement setup for electronic.controlgear

If Rokg is not given on the lamp data sheet, R ,4 is determined by dividing the rated/ty
lamp| voltage squared by the rated/typical lamp power., The value of the resistance sha
noted in the measurement report.

The measurements are carried out with power meters connected to measure the total
powdr into the electronic controlgear-lamp circuit and the output power of the contro
(lamp power).

The |value of the total input power (25 meas) IS recorded when the temperature o
contrplgear is stable. The temperature-shall not deviate from more than 1 K per hour.

The supply voltage for the measurement according to Figure 2 is defined in 4.8.

The measurement sequence is as follows:

1) Qonnect the DUT.'according to Figure 2.
2)
3)
4)

Jwitch on the mains voltage.
Await the thermal equilibrium.

easurexthe input and the output power.

as a

pical
Il be

input
gear

f the

To obtain a more accurate value of the eff|C|ency, R,oad should be obtalned taking

into

The measured total input power (Pis; megs) Of @ controlgear-lamp circuit is measured with one

electronic lamp controlgear.

Piot meas. {/sv)the measured total input power into the controlgear-lamp circuit under test (in
Plamp is the measured output power of the controlgear under test (lamp power = power at

the substitution resistor) in the test circuit (in W).
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5.4 Efficiency calculation: electronic controlgear
For the calculation of the efficiency of controlgear (ygcg), Equation (2) should be used:

_ Pl_amp

n =
ECG
Ptot meas

5.5 Standby power measurement of electronic controlgear

Figure 3 illustrates the measurement setup of the standby power of electronic controlgear.

Interface
port
. J: JAAY °
\V
Supply Output,
voltage DUT terminals
IEC
Key
DUT device under test

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

The putput circuit (terminals) of the controlgear is open (not connected to a substitution
resisfor).

The measurements are carried out with“a power meter connected to measure the total jinput
powdr into the electronic controlgear.

If a gontrolgear is also designed for functions other than lamp operation, all these addifional
functjons shall be switched-offi during the test.

NOTE| Controlgear with addjtional power supply for the digital addressable lighting interface could be possibje.

The Value of the standby power (Pgcgstandby) (total input power) is recorded when a steady
state|has beenreached (temperature of the electronic controlgear).

The $upplysvoltage for the measurement according to Figure 3 is defined in 4.8.

If thestand-by power varies within the time the power is determined as the arithmetic mean

value over a sufficient period.

The measurement sequence is as follows:

1) Connect the DUT according to Figure 3.
2) Switch on the mains voltage.

3) Control the output power of the electronic controlgear via the interface port (for example
“digital addressable lighting interface”) to the standby mode.

4) Await the thermal equilibrium.

5) Measure the standby power (total input power).
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES

Partie 2: Appareillages des lampes a décharge a haute intensité
(a 'exclusion des lampes a fluorescence) — Méthode de mesure
pour la détermination du rendement des appareillages

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale )dé_normali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de ("'fEC). L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation ,dans les donj
de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités(+ +publie des N
internationales, des Spécifications techniques, des Rapports techniques, des Spétifications accessibl
puplic (PAS) et des Guides (ci-apres dénommés "Publication(s) de I'l[EC"). Leur élabo6ration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le-sujet traité peut participe
organisations internationales, gouvernementales et non gouvernementales,cen Jiaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Ipternationale de Normalisation
se|lon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'l[EC concernant les questions,techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg
intéressés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme defecommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les{efforts raisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui em est faite par un quelconque utilisateur final.

D4gns le but d'encourager I'uniformité internationaley,4és 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|régionales. Toutes divergences entre toutés Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
foyrnissent des services d'évaluationde conformité et, dans certains secteurs, accédent aux marqu|
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

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

Adcune responsabilité neNdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mandataires, y compri§™ses experts particuliers et les membres de ses comités d'études et des C
nafionaux de I'lEC, pour’tout préjudice causé en cas de dommages corporels et matériels, ou de tout

donmage de quelquée-hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris lep

de| justice) et leS:dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication de I'lEC, ou au crédit qui lui est accordé.

L'gqttention ‘est’ attirée sur les références normatives citées dans cette publication. L'utilisation de public
référencées est obligatoire pour une application correcte de la pre’sente publication.
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La Norme internationale IEC 62242-2 a été établie par le sous-comité 34C: Appareils
auxiliaires pour lampes, du comité d'études 34 de I'|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'l|EC 62442-1 et I'|[EC 62442-3.
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Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
34C/1336A/CDV 34C/1377/RVC

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.

Une |liste de toutes les parties de la série IEC 62442, publiées sous le titre _.général
Perfgrmance énergétique des appareillages de lampes, peut étre consultée sur le site wgb de
I'EC

Le comité a décidé que le contenu de ce document ne sera pas modifiécavant la dafe de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch'dans les données
relatives au document recherché. A cette date, le document sera
e rgconduit,

e slpprimé,

e rgmplacé par une édition révisée, ou

e amendé.
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PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES -

Partie 2: Appareillages des lampes a décharge a haute intensité
(a 'exclusion des lampes a fluorescence) — Méthode de mesure
pour la détermination du rendement des appareillages

1 Domaine d’application

La présente partie de I'lEC 62442 définit une méthode de mesure des pertes de puissanc

I'app
de I'a
lamp
a déc

On ¢
jusqu
50H

Le (¢
exclu

NOTE

Le p
puisg
lamp

a haute intensité.

Le présent document ne s'applique pas:

— a
— a

- a

2 F

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur con

des
s’ap(

breillage électromagnétique, de la puissance d’entrée totale et de la puissance de

s a fluorescence). Une méthode de calcul du rendement des appareillages de lam
harge a haute intensité est également définie.

onsidére que les appareillages sont congus pour des alimentations en courant co
‘a 1000 V et/ou des alimentations en courant alternatif de |1 000 V au maximu
y ou 60 Hz.

sivement de 'appareillage et de la ou des lampes.,

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

ésent document spécifie la méthode de mesure de la puissance d’entrée totale,
ance de veille et la méthode de calcul“du rendement pour tous les appareillagg
bs a usage domestique et commercial®normal, fonctionnant avec les lampes a déch

Lix appareillages qui font.partie intégrante des lampes;
X circuits d’appareillages a condensateurs reliés en série;

LIx appareillages glectromagnétiques commandables.

Références ‘normatives

exigences du présent document. Pour les références datées, seule [I'édition
lique. Pour les références non datées, la derniére édition du document de référ

e de
veille

ppareillage électronique pour les lampes a décharge a haute intensité (a Fexclusion des

be(s)

ntinu
m, a

résent document s’applique aux circuits d’appareillage électrique-lampe constitués

de la
s de
arge

tenu,
citée
ence

lidue- (v combpris las dvantuels ameaendements)
Had YV-oMPHSH8E—B8VB8RHHBSa 8 Ra8ehRts)-

s'appHg

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

IEC 61347-2-9, Appareillages de lampes — Partie 2-9: Exigences particulieres pour les
appareillages électromagnétiques pour lampes a décharge (a I'exclusion des lampes
fluorescentes)

IEC 61347-2-12, Appareillages de lampes — Partie 2-12: Exigences particulieres pour les
ballasts électroniques alimentés en courant continu ou alternatif pour lampes a décharge (a
I’exclusion des lampes fluorescentes)
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IEC Guide 115:2007, Application de l'incertitude de mesure aux activités d’évaluation de la
conformité dans le secteur électrotechnique

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

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

. tC 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
valedir nominale
valeyr approchée appropriée d'une grandeur, utilisée pour dénommer: ou identifier un
composant, un dispositif ou un matériel

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

3.2
valelr assignée
valeyr d'une 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, modifiéec= La note 2 a été supprimée.]

3.3
appdreillage
composant unique ou ensemble ‘de composants insérés entre l'alimentation et ung ou
plusieurs lampes, pouvant servira transformer la tension d’alimentation, limiter le courapt de
la oy des lampes a la valeur requise, fournir la tension d'amorcage et le courant de
préchauffage, empécher le démarrage a froid, corriger le facteur de puissance ou réduire les
perturbations radioélectriques

[SOYRCE: IEC 62442-1:2018, 3.4]

3.4
appdreillage électromagnétique
appdreilage magnétique
appakei i, via I'f sert
principalement a limiter le courant de la ou des lampes 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]

3.5

appareillage électronique

<lampes a décharge a haute intensité> circuit électronique alimenté en courant alternatif
et/ou continu comprenant des éléments de stabilisation pour I'amorgage et le fonctionnement
d'une ou plusieurs lampes
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3.6

lampe a décharge
lampe dans laquelle la lumiére est produite, directement ou indirectement, par une décharge
électrique dans un gaz, une vapeur métallique ou un mélange de plusieurs gaz et vapeurs

3.7

circuit d'appareillage-lampe
circuit électrique, ou partie de ce circuit, habituellement intégré a un luminaire, comprenant
I'appareillage et la ou les lampes

[SOURCE: IEC 62442-1:2018, 3.8]

3.8

mode veille

mod¢ de l'appareillage dans lequel la source lumineuse est éteinte par hun signal de
commande, tandis que I'appareillage reste branché au réseau

3.9

puissance de veille

conspmmation de puissance moyenne d’un appareillage en mode yeille

Note 1 a l'article: La puissance fournie par les appareillages aux capteurs, connexions réseau et putres
auxiligires n’est pas incluse dans la puissance de veille.

Note 2 a I'article: La puissance de veille est exprimée en W.

3.10

puissance d’entrée totale

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

[SOURCE: IEC 62442-1:2018, 3.13, modifiée — "fournie au" a été remplacé par "consommeée
par",|"(source lumineuse)" a été ajouté‘et la note a été supprimée.]

3.11

rendpment de I’appareillage de lampe

mcg

”ECG by ’ A . . ra . .

<lampes a décharge.a haute intensité> rapport de la puissance de sortie de la ou des lanpes

et de

Note

Note 2
si celd

la puissance d’entrée de I'appareillage

a l'article:~"La méthode et les conditions de mesure détaillées sont indiquées dans I'Article 5.

a l'article: Les charges des capteurs, des connexions réseau ou d’autres auxiliaires sont déconnecté
n'€stpas possible, elles sont éliminées d'une autre maniére du résultat.

ES Ou,

3.12
appa
appa

reillage de type multilampe

reillage congu pour faire fonctionner plus d'un type de lampe, avec différentes
caractéristiques électriques, par exemple la puissance

4 Généralités

4.1

Les

Applicabilité

méthodes de mesure et de calcul spécifiées dans le présent document do

ivent

uniquement étre utilisées pour les appareillages de lampes conformes a I'lEC 61347-2-9 ou a

'EC

61347-2-12.
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