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This

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC is to_pronfote 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 Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
y participate in this preparatory work. International, governmental and non-governmental organizations |
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

e formal decisions or agreements of IEC on technical matters express¢as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical committee has representation fr

C Publications have the form of recommendations for international use and are accepted by IEC N{§
mmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
blications is accurate, IEC cannot be held responsible“for the way in which they are used or fdq
Sinterpretation by any end user.

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

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.

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

liability shall attach to IEC ,orits 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 nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othq
blications.

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati
ispensable for.the‘correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC«shall not be held responsible for identifying any or all such patent rights.
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has been made. Additions are in green text, deletions are in strikethrough red text.

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

the previous edition IEC 62442-1:2018. A vertical bar appears in the margin wherever a change
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IEC 62442-1 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) this edition has been harmonized with IEC 62442-2 and IEC 62442-3;

b) th

a

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

Full i
the 4

The |
This

acco
at w

ccordance with IEC 63103 have been added.

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

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

o-reference-to-and-use-of-the-meastrement-methodsfornon-active-powesrconstmption in
Lig 154

Draft Report on voting
34C/1545/FDIS 34C/1548/RVD
hformation on the voting for its approval can be found in the report on voting indicated in
bove table.

ed in

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

descfibed in greater detail at www.iec.ch/standardsdev/publications.
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 ¢ommittee has decided that.the contents of this document will remain unchanged unfil the
stability date indicated on the UEC website under webstore.iec.ch in the data related tp the
speclfic document. At this date, the document will be
e rg¢confirmed,
e withdrawn,
e regplaced by-arevised edition, or
e amended\
IMPERFANT=The"col crsidet I thi btication-idicates-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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ENERGY PERFORMANCE OF LAMP CONTROLGEAR -
Part 1: Controlgear for fluorescent lamps -

Method of measurement to determine the total input power
of controlgear circuits and the efficiency of controlgear

cope

2022

This part of IEC 62442 defines a measurement and calculation method of the total input p

for

cpntrolgear-lamp circuits when operating with their associated fluorescent damp(s),

calcylation method for the efficiency of the lamp controlgear is also defined, This docu
applies to electrical controlgear-lamp circuits consisting only of the controlgeanand the lam
It is intended for use on DC supplies up to 1 000 V and/or AC supplies upito-1 000 V at 5
or 6( Hz.

NOTE| Requirements for testing individual controlgear during production are notzncluded.

This document specifies the measurement method for the total jnput power and the calcul
methpd of the controlgear efficiency for all controlgear “used for domestic and ng
commercial purposes operating with the following fluorescent lamps:

lihear double-capped fluorescent lamps (IEC 60084);
sthgle-ended{compact) single-capped fluoresecent lamps (IEC 60901);

other general purpose low-pressure mercury fluorescent lamps.

This document does not apply to:

bntrolgear which form an integral part of the lamp;

bntrollable wire-wound magnetic’ controlgear.

inaireswhi b : : _

2

Normative references

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

con
For

stitutes requirenrents of this document. For dated references, only the edition cited ap
undated feferences, the latest edition of the referenced document (including

amendments)_applies.

IEC ¢

ower
The
ment
p(s).
0 Hz

ation
rmal

ntent
blies.
any

Q050-845, International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (ava1lable

at htl 1] 1 4 AH \
I.}J.IIVVVVVV.UIULJLIU}JCUIG.UIB}

IEC 60081:1997, Double-capped fluorescent lamps — Performance specifications
IEC 60081:1997/AMD4:2010

IEC 60901:1996, Single-capped fluorescent lamps — Performance specifications
IEC 60901:1996/AMD5:2011

IEC 60921:2004, Ballasts for tubular fluorescent lamps — Performance requirements

IEC 60929:2011, AC and/or DC-supplied electronic control gear for tubular fluorescent lamps —
Performance requirements
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IEC 63103:2020, Lighting equipment — Non-active mode power measurement

IEC TS 63105, Lighting systems and related equipment — Vocabulary

3 erms and definitions

For the purposes of this document, the terms and definitions given in IEC 6Q850-844 and
IEC TS 63105 and the following apply.

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

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

$0 Online browsing platform: available at http://www.iso.org/6bp

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

Note 1 to entry: To express the "nominal value" of a particilar quantity, the term "value" is replaced by the qyantity
name;| for example, nominal power, nominal voltage, apd“tominal current.

2
limit
g I Imissibl ‘ ‘ 4 e

3.2
rated value

resp(

Note 1 to entry: value-and conditions are ified-in-the relevan d assighed-by anufa
resposible-ven@oy To express 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.

Note 3 té.entry: For the different kinds of operation, rated electrical values are given on the lamp data sheefs as:

- rat

- rated electrical values under "electrical characteristics", if the lamp is defined for high frequency (= 20 kHz)
operation only;

- rated electrical values and typical electrical values, if the lamp is defined simultaneously for 50 Hz/60 Hz
operation and high frequency operation:

+ for 50 Hz/60 Hz operation: rated electrical values under "electrical characteristics", and

+ for high frequency operation: rated electrical values under "typical lamp characteristics".

[SOURCE: IEC 60050-845:2020, 845-27-100, modified — The note 2 to entry has been replaced
by a new Note 2 to entry.]

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
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starting voltage and preheating current, prevent cold starting, correct power factor or reduce

radio

3.4

interference

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

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

addef.]

3.5

electronic controlgear

AC ipvertor supplied with alternating current and/or direct current and ineluding stabi
elempnts for starting and operating one or more tubular fluorescent lamps, generally at
frequency

3.6

fluorescent lamp

discharge lamp of the low pressure mercury type, in which most-of the light is emitted by
or sejveral layers of phosphors excited by the ultra-violet radiation from the discharge

3.7

contfolgear-lamp circuit

electfical circuit, or part thereof, normally built in asluminaire, consisting of the controlgea
lamp(s)

3.8

reference ballast

spec|al ballast, either inductive for lamps for operation on AC mains frequencies, or res

for lgmps for operation on high frequency

Note
ballas
Itis e
relati
and IH

Note 2
opera

3.9
refer
lamp

s, for the selection of reference lamps and for testing regular production lamps under standardized cond
Esentially characterized by the fact that, at its rated frequency, it has a stable voltage/current ratio w
ely uninfluenced by vatiations in current, temperature and magnetic surroundings, as outlined in IEC
C 60921.

to entry: Annex-B provides details for calculating the reference ballast characteristics and the met
ion with thereference ballast.

ence lamp

izing
high

one

r and

stive

to entry: A reference ballastissdesigned for the purpose of providing comparison standards for use in festing

itions.
ich is
60929

hod of

, has

selected for testing controlgear which, when associated with a reference controlgear

elect

fcatcharacteristics whitchare ctoseto the Tated vatues or typicat tamp characteristi

stated in the relevant lamp standard

Note 1 to entry: For details regarding the tolerances, see Clause B.2.

3.10

lamp rated power

PLrated
power of a given lamp type specified by the manufacturer or the supplier, the lamp being
operated under specified conditions

Note 1 to entry: The rated power of a lamp is expressed in W.

S as
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3.1

ballast lumen factor

BLF

ratio of the light output of the reference lamp when the ballast under test is operated at its rated
voltage, compared with the light output of the same lamp operated with the appropriate
reference ballast supplied at its rated voltage and frequency

3.12
total input power

t t | nowar concmad by tha contralanar loman (it
otal pewer—eensumed—by-the—controtgeartamp—ight

voltape

[soL

"o
3

3.13
contfolgear efficiency

tcontfrolgear 1CG
ratio jof the output power to the lamp(s) and the total input power of’the controlgear

Llete]

Note-4 1 to entry: Loads from sensors, network connections and othér auxiliary are disconnected or, if not pogsible,
otherwise eliminated from the result.

3.14
mult|-power-lamp controlgear
contrpolgear designed to operate one or more lamp(s) with different rated powers

3.15
mult|-number-lamp controlgear
contrplgear designed to operate simultaneously more than one similar lamp

3.16
stangdby mode

<of ¢ontfolgear> 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 belng a

H £ + ]
trlgg FFofaRetwork

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

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

3.17

networked 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 being a trigger
from a network

[SOURCE: IEC 63103:2020, 3.11, modified — The domain "<of lighting equipment>" has been
replaced with "<of controlgear>".]
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3.18
standby power
<of controlgear> average power consumption in the standby mode

3.19
networked standby power

<of controlgear> average nower consumuption-in-the networked standbv mode
J J L L J

4 General

4.1 Ballast lumen factor

For gvery controlgear-lamp combination submitted for the test;.the ballast lumen factor shall be
meagured. The ballast lumen factor is defined in 3.11 and €xpressed as:

BLF = Li.ghttest (1 )
I--|ghtref
BLF = 19Ntest (1)
LIghtref

wher

[

Lightlss  is the light output of\the reference lamp connected to the reference ballast meagured
by photocell meterteading;

Lightlos¢ is the light qutput of the reference lamp connected to the controlgear under test
measured by photocell meter reading.

The pallast lumen“factor shall be in the range of 0,925 to 1,075. A controlgear with a lower
ballapt lumenfactor is not suitable for testing. The upper limit of 1,075 may be exceeded, |f the
valug for maximum lamp operation current and maximum current in any lead to cathodes cgmply
with the rated value in IEC 60081 and IEC 60901.

4.2 Dimmable controlgear

A sufficient cathode temperature shall be produced by the heating circuit at any possible
dimming position within the available dimming range of the controlgear as specified in the
relevant data sheet in IEC 60081 and IEC 60901.

Dimmable controlgear shall be measured at 100 % and 25 % lumen output of the operated
lamp(s).

4.3 Multi-power and/or multi-number-lamp controlgear

Multi-power and multi-number-lamp controlgear shall be measured with all the possible lamp
power and number of lamp combinations. The manufacturer shall declare the relevant BLF for
each combination.
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4.4 General notes on tests

The measurement conditions specified in IEC 60921:2004 or IEC 60929:2011, Annex A shall
be applied, unless otherwise specified in this document.

For measurement uncertainty and traceability see ISO/IEC Guide 98-3 and IEC Guide 115.

4.5 Sampling of controlgear for testing

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

4.6 | Size of the test sample

Testg are carried out with one test specimen.

4.7 | Conditioning of lamps

Lamps shall be handled and stabilized as described in IEC"60081:1997, B.1.1| and
IEC §0081:1997/AMD4:2010, B.1.1 and in IEC 60901:1996, B.1.1 and
IEC 60901:1996/AMD5:2011, B.1.1.

4.8 | Test voltages and frequencies

Whete the test voltage and frequency are not defined.by national or regional requirements, the
test yoltage and the test frequency shall be thecnominal voltage and the nominal frequency of
the cpuntry or region for which the measurement'is being determined (refer to Table 1).

Table 1 — Typical nominal electricity supply details for some regions

Country or region Rated voltage and frequency 2 ¢
Europe 230V, 50 Hz
North America 120 V, 277 V, 60 Hz
Japa © 100 V, 200 V, 50/60 Hz
Chinp 220V, 50 Hz
Austlalia and New Zealand 230V, 50 Hz
South Africa 230 V, 50 Hz

a8 Malues are\forf 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 Hz is applicable for the Fastern part and 60 Hz for the Western part

¢ If the manufacturer advises that for a marked voltage range a discrete value shall be used for measurement,
this should be observed.

The above table can require test voltages additional to those required in IEC 63103.

4.9 Sensor and network connections
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For the measurement of all kinds of controlgear power (also standby) 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
power measurements.

5 Method of measurement and calculation of total input power of
controlgear-lamp circuits and the efficiency of controlgear

5.1 Correction for ballast lumen factor

The [total input power measured is corrected to a BLF of 0,95 for wire-wound* magnetic
contrplgear and of 1,00 for high frequency (HF) electronic controlgear. Additionally; tolergnces
of relerence lamps are compensated.

5.2 Method of measurement

The mmeasurements are carried out with the power meter connected te measure the total jinput
powdr into the controlgear-lamp circuit, using:

— fqr electromagnetic controlgear-lamp circuits:
the conditions specified in IEC 60921:2004, A.6.1 and the test circuit of Figure A.1;
— fqr AC supplied electronic controlgear-lamp circuifs;

the conditions specified in IEC 60921:2004, A:6.2, as far as applicable, and the test circuit
of Figure A.2.

The yalue of the total input power (Pt meas)is recorded when a steady state has been reached
(controlgear temperature and lamp current'stabilized).

The measurements with the contrelgear under test in the controlgear-lamp circuit-are-te|shall
be miade with the rated supply voltage. The value P| .4 Of @ reference lamp, in some cases,

may feviate from the nominal‘value of the lamp.

5.3 | Measurement and calculation of the total input power of magnetic
controlgear-lamp circuits

The fotal input pewer (Piyt meas) Of @ controlgear-lamp circuit is measured with one controjgear

and pne reference lamp (or the number of reference lamps the controlgear is designed to
operate). Thereference lamps shall conform to IEC 60921:2004, Annex D; in addition the |lamp
currgnt shalt not deviate-frem by more than 1 % of the rated lamp current.

The measured total input power (Pio: meas) IS corrected to a BLF of 0,95 and corresponds to

that value that would be given by the reference lamp with rated setting in order to minimize the
error caused by the variation of the characteristics of the reference lamps used.

The corrected total input power of the ballast-lamp circuit (P of) iS calculated using the
following Equation (2):

B ref
Ptot ref Ptot meas [ I;m:::S O’QSJ - (PLref meas Pl_rated) (2)

where
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Piot ref is the total input power of the controlgear-lamp circuit under test corrected to
comparable reference conditions (in W);

Piot meas IS the measured total input power into the controlgear-lamp circuit under test (in W);

Pios Plref meas 1S the measured lamp power in the circuit with the reference ballast (in W);

P meas is the measured lamp power in the circuit with the test controlgear (in W);

P iateq IS the rated lamp power of the relevant reference lamp according to the lamp data
sheet (in W).

5.4 _Calculation of the efficiency of electromagnetic controlgear

The pallast lumen factor of 0,95 for the light output of lamps operated with electromaJnetic
controlgear requires the calculation of the efficiency of the magnetic controlgear ysing
Equdtion (3):

R
n _ _Lrated 0,95 (3)

controlgear Ptot ref

5.5 | Measurement and calculation of the total input power’of electronic
controlgear-lamp circuits

The fotal input power (Pyo meas) Of @ controlgear-lampicircuit is measured with one controjgear

and pne reference lamp (or the number of reference lamps the controlgear is designéd to
operate). The reference lamps shall conform to IE€C*60929:2011, Annex C; in addition the |lamp
current shall not deviate-frem by more than 1% ‘of the rated lamp current. The measurement
set-up is described in Annex A.

The [comparison between the controlgear circuit with the controlgear under test and the
contrplgear-lamp circuit with reference ballast in accordance with, as far as applidable,
IEC 60921:2004, A.6.1 or A.6.2,is*made with the same reference lamp using a photocell
positjoned as shown in Figure A;3 and Figure A.4 for measuring the light output of the lamp.
The mmeasurements are carried*out using the test circuit specified in Figure A.1.

Meagurement in the Ulbricht sphere is accepted as an alternative to the ones specifigd in
Figu:le A.3. The diameter of the sphere should be at least 4 + 200 mm. For parameter 4| see
Figune A.4 In case.of doubt, the measurement using the photocell (Figure A.2) should serye as
refergnce.

NOTE| With“etectronic controlgear, measurements of power losses of the controlgear itself cannot be megsured
accurately \Therefore, only the total input power method (measuring whole ballast-lamp circuits) can be carrigd out.

The I;gil flcqucllby idlllp buucut ailuuid bC Ubtdillcd Wltil d tUiCldlle Uf I1 n/6 tU “Iat oMJT |f|ed
for the rated current in the lamp standard. At the end of this procedure, the measured high
frequency lamp power (2,4t P| of meas) Shall be within £2,5 % of the rated power of the lamp

(see electrical characteristics on lamp data sheets).

After reaching stable conditions (controlgear temperature and lamp current stabilized), the
measured value with the photocell is set at 100 %.

Under the same test conditions (positioning of the lamp and photocell unchanged), the
controlgear under test is connected to the lamp circuit and operated until stable conditions again
are reached.
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The ratio of the light output of the lamp measured via the photocell, when connected to the
controlgear under test, to the light output of the lamp, when connected to the reference ballast,
shall be at least 92,5 %.

The total input power (Piy; meas) @t the supply input of the controlgear under test is then
measured.

The measured total input power (Piy neas) iNto the controlgear-lamp circuit under test is
corrected to a BLF of 1,00 (Light,¢f/Light,.s;) and to minimize the error caused by the variation
of the characteristics of the reference lamp used (25104 #Piref PLrated/PLref meas)- 1€ total input
powjr corrected (Piot o) Of the controlgear-lamp circuit is calculated using the follgwing
Equation (4):

P — PLrated % nghtref
tot ref totmeas i
Pl_ref meas nghttest

(4)

wher!

D

is the total input power of the controlgear-lamp/circuit under test corrected to
comparable reference conditions (in W);

Ptotr=

—

Piot meas 1S the measured total input power into the controlgear-lamp circuit under test (ip W);
Pl ratdd is the rated lamp or typical HF power of the relevant reference lamp according to the
lamp data sheet (in W);

Pl ref meas 1S the measured lamp power inthe circuit with reference ballast (in W);
Lightlss  is the light output of the referenge famp connected to the reference ballast meagured
by photocell meter reading;
Light is the light output of the~reference lamp connected to the controlgear under test
measured by photocell meter reading.

5.6 | Calculation of the efficiency of electronic controlgear

For the calculation of the\efficiency of electronic controlgear, Equation (5) should be used:

n — fl’_rated — PLrefmeas % I_Ighttest (5)
controlgear Ptot ref P Light of

tot meas

5.7 | ‘Measuring the standby power

The measurement of standby power of electronic controlgear shall be performed according to
IEC 63103. For multi-number-lamp controlgear, all lamps shall be connected. The standby
power shall be measured at the rated supply voltage.

5.8 Measuring the networked standby power

The measurement of networked standby power of electronic controlgear shall be performed
according to IEC 63103. For multi-number-lamp controlgear, all lamps shall be connected. The
networked standby power shall be measured at the rated supply voltage.
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5.9 Reporting of power measurements
Power measurements shall be reported in W with the minimum following resolution:

- 210 W: whole number;
- >1TWand <10 W: first decimal digit;
- <1W: two decimal digits.
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Annex A
(normative)

Energy performance measurement set-up

A.1  Measurement set-up for electromagnetic controlgear

For the measurement of the total input power of electromagnetic controlgear and the
measurement of the lamp power, the measurement set-up of Figure A.1 should be used.

Ballast
under test

Starter]

L0
c
kel
kel
0 < 0
@'

Reference
ballast

[

Reference lamp

D

Figure A.1 — Measurement ofcelectromagnetic controlgear-lamp circuits

A.2 | Measurement set-up for electronic controlgear

A.2.1 Measurement of the total input power

For the measurementof the total input power of electronic controlgear, the measurement ¢f the
lamp|power and the(light output, the measurement set-up of Figure A.2 should be used.
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Figure A.2 — Measurement of AC supplied electronic

controlgear-lamp circuits
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The tontrolaear-is connected -as - shown-in Fiagure A-3: for multi-number-lamp controlaedr

e

lambpk are connected
rampp—are—conRnRectea-

Vish

Voo

supply voltage-

Light output measurement

A.2.2

Figure A.3 and Figure A.4 show an example for the light output measurement of fluorescent

lamps.

The sensor view angle shall be large enough to measure the total illuminance of the lamp(s)

including the cathodes.

The distance of the sensor to the lamp(s) shall be at least twice the lamp length in order to

ensure that the error, due to the different contributions of light from the centre of the lamp end,

is a maximum of 0,3 %.
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Dimensions in millimetres

370 Lamps

Sl

Sensor’ /
Over full lamp

/ length

NOTE| The sensors are in a box painted matt black internally to avoid reflected light. Lamps are placed horiz¢ntally
for lingar double capped fluorescent lamps. For other lamps, the test position accerding to the relevant lamp data

sheet japplies.

\
Anti-draught'shield
IEC

Figure A.3 — Side view of light output measurement system

Dimensions in millimetres

Lamp holder

370

255
!
|
|
|
A+ 200

Sensof

IEC

Key

A=la np Inngfh
B =1/2 lamp length
C =2 x lamp length

Figure A.4 — Top view of light output measurement system

Requirements for positioning in Figure A.3 and Figure A.4 are as follows:

a) Figure A.3 and Figure A.4 are used both for single and two-lamp controlgear.

b) The same figures are used also for multi-number-lamp controlgear (three or four lamps) with
the following provisions.

— The measuring position of the lamps is for four lamps: two lamps next to each other and
two lamps above each other.
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For three-lamp controlgear, the measuring position is in the upper position, two lamps

next to each other, and in the lower position, one lamp in the centre.

The minimum distance from the light sensor to the lamp is set at least at 1 m. However, the
sensor shall cover at least the lamp length plus 20 % of the lamp length.

For an amalgam lamp, the reference measurements and test measurements shall always be
taken in the same position.

A.2.3

Distance to lamp related to lamp length: explanations

For domparison of the Tight output measurement with the reference ballast and the Tight,0
meagurement with the controlgear under test, the light output measurement shall cove
entir¢ lamp surface. HF operation lamps-may can be operated with 'hot' or with 'cold'®lectr

This

utput
r the
bdes.

ill lead to a different light contribution from the lamp ends. It is therefore_important that
the light from the lamp ends and the light from the middle part of the lamp is weighed equally.
The pecessary condition is that the sensor is placed at the correct distance fromi'the lamp | This

can |

The
lamp

The
sign3
from
the s
X=d(
X =
The
minir
end

dista

This
X =
cos?

Ccos ¢

ois 1

For t

e achieved by placing the sensor as shown in Figure A.5.

est position of the lamps shall be in accordance with the givenposition in the relévant

standard IEC 60081 or IEC 60901.

sensor signal X results from the luminosity ®x from the.middle of the lamp, the sg¢nsor

ensor and the lamp:

x/R?

DX /R "2 R’ = Rlcos.e

difference between X and X  resulting from the difference between R and R’ shgd

hized. When a lamp is operated with 'cold' electrodes the light contribution from the
vill be significantly lower compared with a lamp operated with 'hot' electrodes o
hce of about 2 cm.

eads to the following result:

®x’/R?) cosZa

> 0,95

> 0,975 o< 13°, tan o < 0,23
30 (R =21).

ne/sensor, the angle of the incident radiation has no effect on the sensor signal strg

(with

nthe 13°), therefore no cos a correction is used for the sensor

| X' results from the luminosity ®x” from the end of the'lamp. The sensor signal resulting
the luminosity of the lamp is proportional to the inverted square of the distance betyween

Il be
lamp
er a

ength

When R = 2L, the error due to different contribution in light from the centre of the lamp and the

lamp

end is maximum 0,3 %.

Figure A.5 shows the relation between X, X', R, R", ®x and ®x’.

NOTE

Light output measurements can be done without assistance of an accredited laboratory.
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Figure A.5 — Configuration of lamp and photocell sensor
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Annex B
(informative)

Application of the reference ballast when
assessing lamps in electronic operation

B.1 Calculation of the reference ballast impedance

The characteristics of the high frequency reference ballast for lamps in electronic operation are
dedupedfrom the Tatedfamp voltage and rated famp current of the refevanttamp data shieet. In
ordelf to achieve the rated values of the reference ballast, twice the rated lamp véltage is
adjudted to the high frequency power supply. The rated current value, if not given en.the lamp
data gheet, should be provided by the lamp manufacturer. The value of the low inductance gerial
resistor is calculated from the rated lamp voltage and the rated lamp current, |Definition 3.2
shou|d be taken into consideration in this respect.

B.2 | Method of adjusting the lamp power

The neference ballast is represented with a low inductive resistor;which is calculated accofding
to Clause B.1 by taking into consideration definition 3.2.

After|stabilization, the HF supply voltage is adjusted until*the high frequency lamp currgnt is
within a tolerance of £1 % to that specified in the lamp standard. At the end of this procefure,
the measured high frequency lamp power (2.t P| of meas) Shall be within £2,5 % of the rated or

typical value.
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Table 1 — Typical nominal electricity supply details for some regions
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Method of measurement to determine the total input power
of controlgear circuits and the efficiency of controlgear
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC is to_promfote 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 Rq

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

e formal decisions or agreements of IEC on technical matters express¢as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical committee has representation fr

interested IEC National Committees.

IE

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 fdq
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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
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se

All

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.

users 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.
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itt€e 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) this edition has been harmonized with IEC 62442-2 and IEC 62442-3;

b) the reference to and use of the measurement methods for non-active power consumption in
accordance with IEC 63103 have been added.
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The text of this International Standard is based on the following documents:
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ENERGY PERFORMANCE OF LAMP CONTROLGEAR -
Part 1: Controlgear for fluorescent lamps -

Method of measurement to determine the total input power
of controlgear circuits and the efficiency of controlgear

cope
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part of IEC 62442 defines a measurement and calculation method of the total input p
ylation method for the efficiency of the lamp controlgear is also defined, This docu

ies to electrical controlgear-lamp circuits consisting only of the controlgearnand the lanj
intended for use on DC supplies up to 1 000 V and/or AC supplies upito-1 000 V at 5

document specifies the measurement method for the total input power and the calcul

mercial purposes operating with the following fluorescent lamps:

buble-capped fluorescent lamps (IEC 60081);

her general purpose low-pressure mercury fluorescent lamps.
document does not apply to:

bntrolgear which form an integral part of the lamp;

bntrollable wire-wound magnetic’ controlgear.

Normative references

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

undated refererices, the latest edition of the referenced document (including
ndments) applies.

ower
The
ment
p(s).
0 Hz

ation
rmal

ntent
blies.
any

0050845, International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (avallable

60081:1997, Double-capped fluorescent lamps — Performance specifications
60081:1997/AMD4:2010

60901:1996, Single-capped fluorescent lamps — Performance specifications
60901:1996/AMD5:2011

60921:2004, Ballasts for tubular fluorescent lamps — Performance requirements

IEC 60929:2011, AC and/or DC-supplied electronic control gear for tubular fluorescent lamps —
Performance requirements

IEC

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

3 Terms and definitions

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

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

[ ]
n.

(v

31

nom
suita
equif

Note 1
name;

3.2

rated
valudg
respq

Note
name;

Note 2

tC Electropedia: available at hitp://www.electropedia.org/

bO Online browsing platform: available at http://www.iso.org/obp

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

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

value

e or

antity

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

nsible vendor and established under standard test,conditions

to entry: To express the "rated value" of a particular’quantity, the term "value" is replaced by the q
for example, rated power, rated voltage, rated current;“and rated temperature.

antity

to entry: For the different kinds of operation,»rated electrical values are given on the lamp data sheetk as:

- ra

led electrical values under "electrical characteristics", if the lamp is defined for 50 Hz/60 Hz operation o

- rafed electrical values under "electrical characteristics", if the lamp is defined for high frequency (= 2
opgration only;

- ra
op

ed electrical values and typical\glectrical values, if the lamp is defined simultaneously for 50 Hz
eration and high frequency operation:

for 50 Hz/60 Hz operation: rated electrical values under "electrical characteristics", and

for high frequency opgration: rated electrical values under "typical lamp characteristics".

hly;
) kHz)

60 Hz

aced

e to

bvide

[SOURCE: IEC 60050:845:2020, 845-27-100, modified — The note 2 to entry has been rep

by a hew Note 2 to.entry.]

3.3

contfolgear

one pr{more components between the supply and one or more lamps which can ser
trans imi i

starting voltage and preheating current, prevent cold starting, correct power factor or reduce
radio interference

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)

[SOURCE: IEC 60050-845:2020, 845-28-052, modified — The second preferred term has been
added.]
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3.5

electronic controlgear

AC invertor supplied with alternating current and/or direct current and including stabilizing
elements for starting and operating one or more tubular fluorescent lamps, generally at high
frequency

3.6

fluorescent lamp

discharge lamp of the low pressure mercury type, in which most of the light is emitted by one
or several layers of phosphors excited by the ultra-violet radiation from the discharge

3.7
contfolgear-lamp circuit
electfical circuit, or part thereof, normally built in a luminaire, consisting of the controlgeal and
lampl[s)

3.8
reference ballast
specl|al ballast, either inductive for lamps for operation on AC mains.ffiequencies, or res|stive
for lamps for operation on high frequency

Note 1 to entry: A reference ballast is designed for the purpose of providing’comparison standards for use in festing
ballas}s, for the selection of reference lamps and for testing regular production’lamps under standardized condjtions.
It is epsentially characterized by the fact that, at its rated frequency, it-has a stable voltage/current ratio which is
relativiely uninfluenced by variations in current, temperature and magnetic surroundings, as outlined in I[EC 50929
and IHC 60921.

Note 3 to entry: Annex B provides details for calculating the reference ballast characteristics and the method of
operafion with the reference ballast.

3.9
reference lamp
lamp|selected for testing controlgear which, when associated with a reference controlgear, has
electfical characteristics which are close to the rated values or typical lamp characteristi¢s as
stated in the relevant lamp standard

Note ] to entry: For details regarding.the tolerances, see Clause B.2.

3.10
lamp| rated power

PLrat< d
powdr of a giventlamp type specified by the manufacturer or the supplier, the lamp being
operated under specified conditions

Note 1 to eptry:™ The rated power of a lamp is expressed in W.

3.1
ballast lumen factor

BLF

ratio of the light output of the reference lamp when the ballast under test is operated at its rated
voltage, compared with the light output of the same lamp operated with the appropriate
reference ballast supplied at its rated voltage and frequency

3.12
total input power
total power consumed by the controlgear-light source circuit measured at rated input voltage
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3.13
cont

nca
ratio

Note 1 to entry:

rolgear efficiency

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

otherwise eliminated from the result.

3.14
mult

i-power-lamp controlgear

controlgear designed to operate one or more lamp(s) with different rated powers

3.15
mult

controlgear designed to operate simultaneously more than one similar lamp

3.16
stan
<of

illum

trigger from a network

Note

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

repla

3.17

netwiorked standby mode

<of ¢ontrolgear> mode when the equipment is connected to a supply voltage with
illumination function off, while capable of being activated by an external trigger being a tr
fromJa network

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

repla

3.18
stan
<of ¢

3.19

netwlorked standby power

<of ¢

Loads from sensors, network connections and other auxiliary are disconnected or, if not possible,

-number-lamp controlgear

by mode
controlgear> mode when the equipment is connected to a supply voltage with
nation function off, while capable of being activated by an external trigger not be

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

ced with "<of controlgear>".]

lced with "<of controlgear>{-]

by power
pntrolgear> average power consumption in the standby mode

bntrolgear> average power consumption in the networked standby mode

the
ng a

been

the
gger

been

4 General

4.1

Ballast lumen factor

For every controlgear-lamp combination submitted for the test, the ballast lumen factor shall be
measured. The ballast lumen factor is defined in 3.11 and expressed as:

_ Lighteq

BLF = —
nghtref

(1)


https://iecnorm.com/api/?name=5efba0f92ef8479ef89e47e306d3ffff

-10 - IEC 62442-1:2022 © |EC 2022

where

Light,os is the light output of the reference lamp connected to the reference ballast measured
by photocell meter reading;

Light,es¢ is the light output of the reference lamp connected to the controlgear under test
measured by photocell meter reading.

The ballast lumen factor shall be in the range of 0,925 to 1,075. A controlgear with a lower
ballast lumen factor is not suitable for testing. The upper limit of 1,075 may be exceeded, if the
value for maximum lamp operation current and maximum current in any lead to cathodes comply
with the rated value in IEC 60081 and IEC 60901.

4.2 | Dimmable controlgear

A sufficient cathode temperature shall be produced by the heating circuit atfany pogsible
dimnjing position within the available dimming range of the controlgear as (specified in the
relevant data sheet in IEC 60081 and IEC 60901.

Dimmable controlgear shall be measured at 100 % and 25 % lumen loutput of the opefated
lamp(s).

4.3 | Multi-power and/or multi-number-lamp controlgear

Multitpower and multi-number-lamp controlgear shall be measured with all the possible [lamp
powdr and number of lamp combinations. The manufacturer shall declare the relevant BYF for
each{combination.

4.4 | General notes on tests

The measurement conditions specified in IEC 60921:2004 or IEC 60929:2011, Annex A|shall
be applied, unless otherwise specified in_this document.

For measurement uncertainty and traceability see ISO/IEC Guide 98-3 and IEC Guide 115.

4.5 | Sampling of controlgearfor testing

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

4.6 | Size of the test sample

Testg are.carried out with one test specimen.

4.7 Conditioning of lamps

Lamps shall be handled and stabilized as described in IEC 60081:1997, B.1.1 and
IEC 60081:1997/AMD4:2010, B.1.1 and in IEC 60901:1996, B.1.1 and
IEC 60901:1996/AMD5:2011, B.1.1.

4.8 Test voltages and frequencies

Where the test voltage and frequency are not defined by national or regional requirements, the
test voltage and the test frequency 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 Rated voltage and frequency 2 ¢
Europe 230V, 50 Hz
North America 120V, 277 V, 60 Hz
Japan ? 100 V, 200 V, 50/60 Hz
China 220V, 50 Hz
Australia and New Zealand 230V, 50 Hz
South Africa 230V, 50 Hz

Values are for single phase only. Some single phase supply voltages can be double the nominal voltage\a
(gentre transformer tap). The voltage between two phases of a three-phase system is 1,73 times single p
vilues (e.g. 400 V for Europe).

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

this should be observed.

bove
hase

I{ the manufacturer advises that for a marked voltage range a discrete value shall be used for measurement,

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

4.9

For t

Sensor and network connections

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 fo
power|measurements.

5

5.1

Method of measurement and calculation of total input power of
gontrolgear-lamp circuits and.the efficiency of controlgear

Correction for ballast lumen factor

The fotal input power measured is corrected to a BLF of 0,95 for wire-wound mag
controlgear and of 1,00 for-high frequency (HF) electronic controlgear. Additionally, tolera
of reference lamps are eompensated.

5.2

Method of measurement

The measurements are carried out with the power meter connected to measure the total
powdr into.the“controlgear-lamp circuit, using:

fqr.electromagnetic controlgear-lamp circuits:

hne measurement of all kinds of controlgear power (also standby) the power consumed by

other

netic
nces

input

the conditions specified in I[EC 60921:2004, A.6.1 and the test circuit of Figure A.1;
for AC supplied electronic controlgear-lamp circuits:

the conditions specified in IEC 60921:2004, A.6.2, as far as applicable, and the test c
of Figure A.2.

ircuit

The value of the total input power (Pt meas) IS recorded when a steady state has been reached
(controlgear temperature and lamp current stabilized).

The measurements with the controlgear under test in the controlgear-lamp circuit shall be made
with the rated supply voltage. The value P| 4.4 Of @ reference lamp, in some cases, may deviate

from the nominal value of the lamp.
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5.3 Measurement and calculation of the total input power of magnetic
controlgear-lamp circuits

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

and one reference lamp (or the number of reference lamps the controlgear is designed to
operate). The reference lamps shall conform to IEC 60921:2004, Annex D; in addition the lamp
current shall not deviate by more than 1 % of the rated lamp current.

The measured total input power (P mess) iS corrected to a BLF of 0,95 and corresponds to

that value that would be given by the reference lamp with rated setting in order to minimize the
error caused by the variation of the characteristics of the reference lamps used.

The porrected total input power of the ballast-lamp circuit (P of) iS calculated~using the
following Equation (2):

— PLref meas
Ptot ref Ptot meas [ B roas 0,95 |- (PLfef meas — fl)_rated) (2)

wher!

D

Piog rés is the total input power of the controlgear-lamp circuit under test correctgd to
comparable reference conditions (in W);

Piot meas 1S the measured total input power into thefgontrolgear-lamp circuit under test (in W);

P refneas iS the measured lamp power in the cireuit with the reference ballast (in W);

P mehs is the measured lamp power in theleircuit with the test controlgear (in W);

Pl ,atdq  is the rated lamp power of the-relevant reference lamp according to the lamp|data
sheet (in W).

5.4 | Calculation of the efficiency of electromagnetic controlgear

The pallast lumen factor of(0;95 for the light output of lamps operated with electromagnetic
contrplgear requires the ‘calculation of the efficiency of the magnetic controlgear ysing
Equation (3):

P
n _ _Lrated 0,95 (3)

controlgear ptt .
otre

5.5 Measurement and calculation of the total input power of electronic
controlgear-lamp circuits

The total input power (Piyt meas) Of @ controlgear-lamp circuit is measured with one controlgear

and one reference lamp (or the number of reference lamps the controlgear is designed to
operate). The reference lamps shall conform to IEC 60929:2011, Annex C; in addition the lamp
current shall not deviate by more than 1 % of the rated lamp current. The measurement set-up
is described in Annex A.

The comparison between the controlgear circuit with the controlgear under test and the
controlgear-lamp circuit with reference ballast in accordance with, as far as applicable,
IEC 60921:2004, A.6.1 or A.6.2 is made with the same reference lamp using a photocell
positioned as shown in Figure A.3 and Figure A.4 for measuring the light output of the lamp.
The measurements are carried out using the test circuit specified in Figure A.1.
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Measurement in the Ulbricht sphere is accepted as an alternative to the ones specified in
Figure A.3. The diameter of the sphere should be at least 4 + 200 mm. For parameter 4, see
Figure A.4 In case of doubt, the measurement using the photocell (Figure A.2) should serve as
reference.

NOTE With electronic controlgear, measurements of power losses of the controlgear itself cannot be measured
accurately. Therefore, only the total input power method (measuring whole ballast-lamp circuits) can be carried out.

The high frequency lamp current should be obtained with a tolerance of +1 % to that specified
for the rated current in the lamp standard. At the end of this procedure, the measured high
frequency lamp power (P| of meas) Shall be within 2,5 % of the rated power of the lamp (see

electpeateharacteristiesentamp-datasheets)

After| reaching stable conditions (controlgear temperature and lamp current stahilized), the

meagured value with the photocell is set at 100 %.

Unddr the same test conditions (positioning of the lamp and photocell unchanged), the

contrplgear under test is connected to the lamp circuit and operated until stable conditions @gain

are reached.

The fatio of the light output of the lamp measured via the photocell, when connected tp the

contrplgear under test, to the light output of the lamp, when caonnected to the reference bdllast,

shall[be at least 92,5 %.

The fotal input power (P neas) at the supply input-ef the controlgear under test is|then

meagured.

The [measured total input power (Piy neas) iNto the controlgear-lamp circuit under tgst is

corregcted to a BLF of 1,00 (Light,¢f/Light,.g4)‘@nd to minimize the error caused by the variation

of thg characteristics of the reference lamp used (P| ated/PLref meas)- The total input power

corregcted (Py; of) Of the controlgear-lamp circuit is calculated using the following Equation (4):

P — Fl)_rated % L.ightref (4)
tot ref tot meas PL ref meas nghttest

wherp

Piot rbs is the-total input power of the controlgear-lamp circuit under test correctg¢d to
comparable reference conditions (in W);

Piot meas, S the measured total input power into the controlgear-lamp circuit under test (in W);

Py rated is-theratedHamp-or-typical-HFpowerof-theretevantreferencetamp-aceording o the
lamp data sheet (in W);

Pl ref meas 18 the measured lamp power in the circuit with reference ballast (in W);

Light,o; is the light output of the reference lamp connected to the reference ballast measured
by photocell meter reading;

Lightios; is the light output of the reference lamp connected to the controlgear under test

measured by photocell meter reading.
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5.6 Calculation of the efficiency of electronic controlgear

For the calculation of the efficiency of electronic controlgear, Equation (5) should be used:

n — fl)_rated — PLrefmeas % Lighttest (5)
controlgear Ptot rof P Light o

tot meas f

5.7 l;Musu.Li.ng_Lhe_s'a.n.d.by_pmwr
The neasurement of standby power of electronic controlgear shall be performed accordipg to

IEC €3103. For multi-number-lamp controlgear, all lamps shall be connected. The"standby
powdr shall be measured at the rated supply voltage.

5.8 | Measuring the networked standby power

The measurement of networked standby power of electronic controlgear shall be performed
accofding to IEC 63103. For multi-number-lamp controlgear, all lamps“shall be connected| The
netwprked standby power shall be measured at the rated supply valtage.

5.9 | 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 dijgits.
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Annex A
(normative)

Energy performance measurement set-up

A.1  Measurement set-up for electromagnetic controlgear

For the measurement of the total input power of electromagnetic controlgear and the
measurement of the lamp power, the measurement set-up of Figure A.1 should be used.

Ballast
under test

Starter]

L0
c
kel
kel
0 < 0
@'

Reference
ballast

[

Reference lamp

D

Figure A.1 — Measurement ofcelectromagnetic controlgear-lamp circuits

A.2 | Measurement set-up for electronic controlgear

A.2.1 Measurement of the total input power

For the measurementof the total input power of electronic controlgear, the measurement ¢f the
lamp|power and the(light output, the measurement set-up of Figure A.2 should be used.
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%O\/()
il

Ballast

Suppl
PP under test

[] Photocell

_®

_b Reference lamp

2022

A.2.2

! o}
Reference

ballast

IEC

Figure A.2 — Measurement of AC supplied electronic
controlgear-lamp circuits

Light output measurement

Figude A.3 and Figure A.4 show an example for the-light output measurement of fluore

lamp

The
inclu

The
ensu
is ar

D .

sensor view angle shall be large enougho measure the total illuminance of the larn
ling the cathodes.

Jistance of the sensor to the lamp(s) shall be at least twice the lamp length in ord
re that the error, due to the différent contributions of light from the centre of the lamp
naximum of 0,3 %.

Dimensions in millir]

370 Lamps

scent

np(s)

er to
end,

hetres

/ Over full lamp
/ length

Anti-draught shield
IEC

NOTE The sensors are in a box painted matt black internally to avoid reflected light. Lamps are placed horizontally
for linear double capped fluorescent lamps. For other lamps, the test position according to the relevant lamp data

sheet

applies.

Figure A.3 — Side view of light output measurement system
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Dimensions in millimetres

Lamp holder

370

255

Senso|

Reqy

a) F

b) T
th

The
sens

For 4
taker

-

np length
P [amp length

< lamp length

Figure A.4 — Top view of light output,measurement system

irements for positioning in Figure A.3 and Figure A.4 are as follows:

gure A.3 and Figure A.4 are used both.for single and two-lamp controlgear.

he same figures are used also for multi-number-lamp controlgear (three or four lamps
e following provisions.

The measuring position of the’lamps is for four lamps: two lamps next to each othe
two lamps above each other.

For three-lamp controlgear, the measuring position is in the upper position, two |
next to each other, and in the lower position, one lamp in the centre.

minimum distance_from the light sensor to the lamp is set at least at 1 m. Howeve
br shall cover atdeast the lamp length plus 20 % of the lamp length.

n amalgam lamp, the reference measurements and test measurements shall alway
in the-same position.

IEC

with

r and

hmps

, the

s be

A.2.3

Di I lated to | I h: explanati

For comparison of the light output measurement with the reference ballast and the light output
measurement with the controlgear under test, the light output measurement shall cover the
entire lamp surface. HF operation lamps can be operated with 'hot' or with 'cold' electrodes.
This will lead to a different light contribution from the lamp ends. It is therefore important that
the light from the lamp ends and the light from the middle part of the lamp is weighed equally.
The necessary condition is that the sensor is placed at the correct distance from the lamp. This
can be achieved by placing the sensor as shown in Figure A.5.

The test position of the lamps shall be in accordance with the given position in the relevant

lamp

standard IEC 60081 or IEC 60901.
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The sensor signal X results from the luminosity ®x from the middle of the lamp, the sensor
signal X’ results from the luminosity ®x” from the end of the lamp. The sensor signal resulting
from the luminosity of the lamp is proportional to the inverted square of the distance between
the sensor and the lamp:

X = Ox/R?
X = ®X/R? R’ = Rlcos o

The difference between X and X  resulting from the difference between R and R’ shall be
minimized. When a lamp is operated with 'cold' electrodes the light contribution from the lamp
end will be significantly lower compared with a lamp operated with 'hot' electrodes over a

dista

This
X =
cos?

Cos ¢

ois 1

For t
(with

When R = 2L, the error due to different contribution inAdight from the centre of the lamp an

lamp

Figune A.5 shows the relation between X, X', R, R, ®x and ®x’.

NOTE|

hce of about 2 cm.

eads to the following result:

®x’/R?) cosZa

> 0,95

> 0,975 o< 13°, tan o < 0,23
3° (R = 21).

ne sensor, the angle of the incident radiation has no effect-en the sensor signal strg
n the 13°), therefore no cos a correction is used for the sensor.

end is maximum 0,3 %.

Light output measurements can be done without assistance of an accredited laboratory.
¥ R Dx
XX
o A
~
w
o]
R’ v
Ox'

Figure A.5 — Configuration of lamp and photocell sensor

ength

d the
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B.1

Annex B
(informative)

Application of the reference ballast when
assessing lamps in electronic operation

Calculation of the reference ballast impedance

The characteristics of the high frequency reference ballast for lamps in electronic operation are

dedu
ordet
adjus
data

resis
shou

B.2

The feference ballast is represented with a low inductive resistor;which is calculated acco

to CI

After
withi
the n

typic

to achieve the rated values of the reference ballast, twice the rated lamp voita
ted to the high frequency power supply. The rated current value, if not given en.the
sheet, should be provided by the lamp manufacturer. The value of the low inductance
or is calculated from the rated lamp voltage and the rated lamp current, |Definitio
d be taken into consideration in this respect.

Method of adjusting the lamp power

buse B.1 by taking into consideration definition 3.2.

stabilization, the HF supply voltage is adjusted uritil the high frequency lamp currg
 a tolerance of £1 % to that specified in the lamp standard. At the end of this proce
neasured high frequency lamp power (P ot meds) Shall be within £2,5 % of the rats

bl value.

t. In
je is
lamp
serial
n 3.2

rding

ent is
dure,
bd or
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES -

Partie 1: Appareillages des lampes a fluorescence —

Méthode de mesurage pour la détermination de la puissance d'entrée
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totale des circuits d'appareillage et du rendement des appareillages
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Commission Electrotechnique Internationale (IEC) est une organisation mondiale de nofmalisation com
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)y LIIEC a pour ob
oriser la coopération internationale pour toutes les questions de normalisation,dans les domain
ectricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie \des” Normes internatiol
5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'étude
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soht représentés dans chaque comité d'études.
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aux. L'IEC collabore étroitement avec I'Organisation Internationale, de Normalisation (ISO), selo

mme telles par les Comités nationaux de I'lEC. Tous_les efforts raisonnables sont entrepris afin qud
ssure de I'exactitude du contenu technique de ses-publications; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation guilen est faite par un quelconque utilisateur final.

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

FC elle-méme ne fournit aucune jattéstation de conformité. Des organismes de certification indépe
rnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'lEC. L'IEC n'estrésponsable d'aucun des services effectués par les organismes de certifi
épendants.
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ompris ses experts_particuliers et les membres de ses comités d'études et des Comités nationaux de
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coulant de€ Ta“publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit\qui lui est accordé.
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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 62442-1 a été établie par le sous-comité 34C: Appareils auxiliaires pour lampes, du
comité d'études 34 de I'lEC: Eclairage. Il s'agit d'une Norme internationale.

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

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

a) cette édition a été harmonisée avec I'lEC 62442-2 et I'|EC 62442-3;
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b) 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/1545/FDIS 34C/1548/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
énerd
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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 développé selg

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

jétique des appareillages de lampes, se trouve sur le site web de I'lEC.

mité a décidé que le contenu de ce document ne-sera pas modifié avant la date de st4
1ée sur le site web de I'|EC sous webstore.iec.ch dans les données relatives au docu
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PERFORMANCE ENERGETIQUE DES APPAREILLAGES DE LAMPES -
Partie 1: Appareillages des lampes a fluorescence —

Méthode de mesurage pour la détermination de la puissance d'entrée
totale des circuits d'appareillage et du rendement des appareillages

1 Domaine d'application

La présente partie de I'lEC 62442 définit une méthode de mesurage et de calcul de la-puissfance
d'entfée totale pour les circuits appareillage-lampe qui fonctionnent avec la oudes-lampes a
fluor¢scence qui leur sont associées. La méthode de calcul du rendement des appareillagés de
lampgs est également définie. Le présent document s'applique aux circuits appareillage-lampe
électriques constitués exclusivement de I'appareillage et de la ou des lampes:‘ll s'appliqu¢ aux
alimgntations en courant continu jusqu'a 1 000 V et/ou aux alimentations§ €n courant altefnatif
jusgy'a 1 000 V a 50 Hz ou 60 Hz.

NOTE| Les exigences pour les essais des appareillages individuels pendant la-production ne sont pas inclusps.

Le présent document spécifie la méthode de mesurage de lavpuissance d'entrée totale|et la
methpde de calcul du rendement pour I'ensemble des appareillages a usage domestique et
usage commercial normal, qui fonctionnent avec les lampes a fluorescence suivantes:
— lgmpes a fluorescence a deux culots (IEC 60081);

— lgmpes a fluorescence a culot unique (IEC 60901);

alitres lampes a fluorescence a vapeur desmercure a basse pression destinées a un usage
genéral.

Le présent document ne s'applique pastaux:

QO

bpareillages qui font partie intégrante de la lampe;

QO

bpareillages de commande magnétiques bobinés gradables.
2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de lgur contenu,~des exigences du présent document. Pour les références datées, seule
I'éditlon citée s'applique. Pour les références non datées, la derniére édition du documept de
référence s*applique (y compris les éventuels amendements).

IEC §0050-845, Vocabulaire électrotechnique international (IEV) — Partie 845: Eclalrage
(disponible a I'adresse http://www.electropedia.org)

IEC 60081:1997, Lampes a fluorescence a deux culots — Prescriptions de performance
IEC 60081:1997/AMD4:2010

IEC 60901:1996, Lampes a fluorescence a culot unique — Prescriptions de performances
IEC 60901:1996/AMD5:2011

IEC 60921:2004, Ballasts pour lampes tubulaires a fluorescence — Exigences de performances

IEC 60929:2011, Appareillages électroniques alimentés en courant alternatif et/ou continu pour
lampes tubulaires a fluorescence — Exigences de performances
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IEC 63103:2020, Appareils d'éclairage — Mesure de puissance en mode non actif

IEC TS 63105, Lighting systems and related equipment — Vocabulary (disponible en anglais
seulement)

3 Termes et définitions

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

I'"EC

TS 63105 ainsi que les suivants s'appliquent.

L'1Sd
en n(

3.1

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

valel
comy

Note 1
par le

3.2

valelir assignée

valel
d'esg

Note
nom d

Note 2
feuille]

- va
él
- va
ak
- va
forl

[SOU

et I''EC tiennent a jour des bases de données terminologiques destinées a étre util
rmalisation, consultables aux adresses suivantes:

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

8O Online browsing platform: disponible a I'adresse http://www.iso.org/obp

osant, un dispositif ou un matériel

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

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

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

a l'article: Selon le type de fonctionnement, les valeurs électriques assignées sont spécifiées da
5 de caractéristiques de la lampe_comme suit:

eurs électriques assignées sous\"caractéristiques électriques”, si la lampe est définie pour un fonctionn
0 Hz/60 Hz uniquement;

eurs électriques assignées sous "caractéristiques électriques”, si la lampe est définie pour un fonctionn
aute fréquence (= 20 kHz) uniquement;

eurs électriques assignées et valeurs électriques types, si la lampe est définie simultanément pg
ctionnement a 50'Hz/60 Hz et pour un fonctionnement a haute fréquence:

pour un fonctiennement a 50 Hz/60 Hz: valeurs électriques assignées sous "caractéristiques électriqug

représentatives d'une lampe".

sées

placé

hales

cé par
gnée.

hs les
ement
ement
ur un

s", et

pour un fonctionnement a haute fréquence: valeurs électriques assignées sous "caractérisfiques

acée

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

par

3.3
appa

T W P WS U | DL I |
NS TTUOUVCEIIC INUOLE £ d TdI'lUIC. |

reillage de commande

composant unique ou ensemble de composants insérés entre 'alimentation et une ou plusieurs
lampes, qui peuvent servir a transformer la tension d'alimentation, limiter le courant de la 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

radio

électriques
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appareillage de commande électromagnétique
appareillage de commande magnétique
appareillage de commande qui, via l'inductance, ou une combinaison de l'inductance et de la

capa

cité, sert principalement a limiter le courant de la ou des lampes électriques

2022

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

ajout

3.5

é.]

appareillage électronique

ondul

élém
tubul

3.6

lample a fluorescence

lamp

lumigre est émise par une ou plusieurs couches de substances luminescentes excitées [
rayomnement ultraviolet de la décharge

3.7

circyit appareillage-lampe

circu
I'app

3.8

ballast de référence

balla

fréquences du réseau en courant alternatif, soit résistif pour les lampes destinées

fonct

Note
pour |

normdlisées. |l est caractérisé essentiéllement, a sa fréquence assignée, par un rapport tension/courant staf

n'est
comm

Note 4 a l'article: L'Annexe B fournit les informations nécessaires au calcul des caractéristiques du ball

référe

3.9
lam
lamp

eur en courant alternatif alimenté en courant alternatif et/ou continu, qui comprend
bnts de stabilisation pour I'amorgage et le fonctionnement d'une ou de plusieurs |a
pires a fluorescence, généralement a haute fréquence

b a décharge a vapeur de mercure a basse pression dans laquelle ta ‘majeure partie

t électrique, ou partie de celui-ci, généralement intégré a un luminaire, qui com
breillage et la ou les lampes

5t spécial, qui est soit inductif pour .les’ lampes destinées a un fonctionnement

onnement a haute fréquence

a l'article: Un ballast de référence,est destiné a servir de norme de comparaison pour les essais de bg
e choix des lampes de référence. et pour les essais de lampes de production normales sous des con

elativement pas influencé par les variations de courant, de température et de I'environnement magnd
b cela est indiqué dans I'lEC*60929 et I'lEC 60921.

hce et a la méthode de/fonctionnement avec le ballast de référence.

e de référence
retenue/pour les essais de l'appareillage qui, lorsqu'elle est associée a un appare

des
mpes

de la
ar le

pborte

aux
8 un

Ilasts,
flitions
le qui
tique,

st de

llage

de référence, présente des caractéristiques électriques proches des valeurs assignées ol des

caragtéristiques types de la lampe spécifiées dans la norme applicable a la lampe

Note 1 a I'article: Pour plus d'informations sur les tolérances, voir I'Article B.2.

3.10

puissance assignée d'une lampe

PLassignée
puissance d'un type de lampe donné, spécifié par le fabricant ou fournisseur lorsque celle-ci

fonct

ionne dans les conditions spécifiées

Note 1 a I'article: La puissance assignée d'une lampe est exprimée en W.
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3.11
facteur de flux lumineux d'un ballast
BLF

rapport du flux lumineux de la lampe de référence lorsque le ballast soumis a I'essai fonctionne
a sa tension assignée, comparé au flux lumineux de la méme lampe qui fonctionne avec le

ballast de référence approprié, alimenté a sa tension et sa fréquence assignées

Note 1 a l'article: L'abréviation "BLF" est dérivée du terme anglais développé correspondant "ballast lumen factor".

3.12
puissance d'entrée totale

UISo Aancaototala caoncammAan narla Alratiit A ArAllla~n~ conir~A DitainAalion A
puissanree consomméeparlecireuitappareitage-source lumineuseme

nsion

TotTTTS T

d'entfée assignée

3.13
rendement de I'appareillage

Nappareillage

rapp¢rt de la puissance de sortie de la ou des lampes et de la puissance“d'entrée tota
l'appgreillage

e de

Note 1 a l'article: Les charges relatives aux capteurs, aux raccordements au(mn€seau ou aux autres appareils
auxiligires sont déconnectées. Si cela n'est pas possible, celles-ci sont éliminées du résultat d'une autre manjére.

3.14
appareillage multipuissance

appareillage congu pour faire fonctionner une ou plusieufs lampes avec différentes puissgnces

assignées

3.15
appareillage multilampe
appareillage congu pour faire fonctionner simultanément plus d'une lampe de type similai

3.16
mode veille
<d'un appareillage de commande> mode dans lequel, lorsque I'appareil est relié a une te

[e

nsion

d'alimentation, la fonction éclairante est désactivée, mais peut étre activée par un déclengheur

externe qui n'est pas un déclencheur provenant d'un réseau

Note 1 a I'article: La détection ou la temporisation sont des exemples de déclencheurs externes.

[SOURCE: IEC 63103:2020, 3.10, modifié — Le domaine "<d'un appareil d'éclairage>" a été
remplacé par "<d'un appareillage de commande>".]

3.17

mode Vveille en réseau

<d'u aillage de ommanae modge _gdgan eg a orsalie 'annareil e elid 3 Qe ']S|on

d'alimentation, la fonction éclairante est désactivée, mais peut étre activée par un déclencheur

externe qui est un déclencheur provenant d'un réseau

[SOURCE: IEC 63103:2020, 3.11, modifié — Le domaine "<d'un appareil d'éclairage>" a été

remplacé par "<d'un appareillage de commande>".]

3.18
puissance de veille
<d'un appareillage de commande> consommation d'énergie moyenne en mode veille

3.19
puissance de veille en réseau

<d'un appareillage de commande> consommation d'énergie moyenne en mode veille en réseau
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4 Généralités
4.1 Facteur de flux lumineux du ballast

Pour chaque combinaison appareillage-lampe soumise a I'essai, le facteur de flux lumineux du
ballast doit étre mesuré. Le facteur de flux lumineux du ballast est défini en 3.11 et exprimé
comme suit:

Lumiéregggai
Lumiére

BLF = )

ou:
Lumigre est le flux lumineux de la lampe de référence branchée au ballast'de référg¢nce,

mesuré par la cellule photoélectrique;

réf

Lumigre . est le flux lumineux de la lampe de référence branchéea llappareillage squmis
essal
a l'essai, mesuré par la cellule photoélectrique.

Le facteur de flux lumineux du ballast doit étre compris entre 0,925 et 1,075. Les appareillages
avec|un facteur de flux lumineux du ballast inférieur ne sont pas, appropriés pour les essais. La
limitg supérieure de 1,075 peut étre dépassée si la ‘aleur maximale du courant de
fonctjonnement de la lampe et la valeur maximale du courant qui passe dans n'importe|quel
condpcteur relié aux cathodes sont conformes a la valeur assignée spécifiée dans I'lEC 60081
et I''EC 60901.

4.2 | Appareillages a intensité variable

Une température de cathode suffisante dait-étre délivrée par le circuit de chauffage a toutes
les dradations d'intensité possibles dans+la plage de gradation disponible de I'appareillage,
selor] les valeurs spécifiées dans la.feuille de caractéristiques applicable de I'lEC 60081 et
I'EC|60901.

Les gppareillages a intensité-variable doivent étre mesurés a des flux lumineux de 100 % et de
25 %| de la ou des lampes en-fonctionnement.

4.3 | Appareillages multipuissances et/ou multilampes
Les pppareillages:sxmultipuissances et multilampes doivent étre mesurés avec toutes les

combinaisons_possibles de puissance et de nombre de lampes. Le fabricant doit déclarer le
facteur de flux.lumineux de ballast applicable a chaque combinaison.

4.4 | Généralités sur les essais

Sauf spécification contraire dans le présent document, les conditions de mesurage indiquées
dans I'lEC 60921:2004 ou I'lEC 60929:2011, Annexe A doivent étre appliquées.

Pour l'incertitude et la tragabilité des mesures, se reporter au Guide ISO/IEC 98-3 et au
Guide IEC 115.

4.5 Echantillonnage des appareillages pour les essais

Les exigences et tolérances spécifiees dans le présent document s'appliquent aux essais
effectués sur un échantillon d'essai de type fourni par le fabricant pour les besoins de ces
essais. Il convient que cet échantillon soit constitué d'unités qui présentent des caractéristiques
typiques de la production du fabricant, et qu'il soit aussi proche que possible des valeurs
médianes de la production.
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