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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEE€ ‘s to pro
ternational co-operation on all questions concerning standardization in the electrical and¢glectronic field
his end and in addition to other activities, IEC publishes International Standards, TechniCal Specificaf]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interd
the subject dealt with may participate in this preparatory work. International, governmental
on-governmental organizations liaising with the IEC also participate in thisspreparation. IEC collabo
losely with the International Organization for Standardization (ISO) in accordance with conditions detern;
y agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express;,.as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical{gommittee has representation fro
terested IEC National Committees.

=0 - OO0 2O = T o Q

IEC Publications have the form of recommendations for interhational use and are accepted by IEC Natf]
Gommittees in that sense. While all reasonable efforts are¢made to ensure that the technical content of
Hublications is accurate, IEC cannot be held responsibfe for the way in which they are used or for
misinterpretation by any end user.

Ip order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible inZtheir national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation/of conformity. Independent certification bodies provide confo
gssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fof
ervices carried out by independent ceftification bodies.

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

S

A

No liability shall attach to IE€-or its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out_0f\the publication, use of, or reliance upon, this IEC Publication or any other|
Rublications.

A
i

ttention is drawn te’the Normative references cited in this publication. Use of the referenced publicatio
indispensable_ferithe correct application of this publication.

Attention isTdrawn to the possibility that some of the elements of this IEC Publication may be the subj¢
pgatent rights? IEC shall not be held responsible for identifying any or all such patent rights.
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made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61000-3-2 has been prepared by sub-committee 77A: EMC — Low

freq

It fo

uency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

rms part 3-2 of the IEC 61000 series. It has the status of a product family standard.

This fifth edition cancels and replaces the fourth edition published in 2014. This edition
constitutes a technical revision.

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

edit

Qn.

a)
b)
c)

d)
e)

f)

g)
h)

Full
voti

Thig

an update of the emission limits for lighting equipment with a rated power < 25 W\ to {ake

nto account new types of lighting equipment;

he addition of a threshold of 5 W under which no emission limits apply-to.-all ligh
bquipment;

he modification of the requirements applying to the dimmers, when opera
hon-incandescent lamps;

the addition of test conditions for digital load side transmission centrol devices;

ting

ting

the removal of the use of reference lamps and reference ballasts for the tests of lighting

equipment;
the simplification and clarification of the terminology used\for lighting equipment;

the classification of professional luminaires for stage lighting and studios under Class A;

A clarification about the classification of emergency lighting equipment;

p clarification for lighting equipment including *one control module with an active input

power < 2 W;
an update of the test conditions for television receivers;

an update of the test conditions foriinduction hobs, taking also into account the o
fypes of cooking appliances;

her

for consistency with IEC 61000-3-12, a change of the scope of IEC 61000-3-2 from

equipment with an input current < 16 A to equipment with a rated input current < 16 A.

text of this standard is(based on the following documents:

FDIS Report on voting
77A/986/FDIS 77A/990/RVD

information on the voting for the approval of this standard can be found in the repor
g indicated in the above table.

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

on

A list of all parts in the IEC 61000 series, published under the general title, Electromagnetic
compatibility (EMC), can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

IEC 61000 is published in separate parts, according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)
Definitions, terminology

Part 2: Environment

Description levels
Classification of the environment

Compatibility levels
Part 3: Limits

Emission limits

committees)
Part 4: Testing and measurement techniques

Measurement techniques

lesting techniques
Part 5: Installation and mitigation guidelines

nstallation guidelines
Mitigation methods and devices

Part 6: Generic standards

Part 9: Miscellaneous

mmunity limits (in so far as they do not fall under the responsibility of the product

-
P
[0}

Each part is further subdivided into several parts, published either as international standards
or as technical specifications or technical reports, some of which have already been published
as sections. Others will be published with the part number followed by a dash and a second

number identifying the subdivision (example: IEC 61000-6-1).
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-2: Limits — Limits for harmonic current emissions
(equipment input current < 16 A per phase)

Scope

018

Thig part of IEC 61000 deals with the limitation of harmonic currents injected into the~py

sup

Har]

Thig

bly system.

inpdt current up to and including 16 A per phase, and intended’to be connected to py
low{voltage distribution systems.

Arc
and
for

can

The

welding equipment which is not professional equipment, with a rated input current u
including 16 A per phase, is included in this document. Arc welding equipment inten
brofessional use, as specified in IEC 60974-1¢jis”excluded from this document and-
be subject to installation restrictions as indicated in-HEC/TR-61000-3-4-or IEC 61000-3

are(given-in-Annex C.

For
hav

NOT
sam

The
con
cite
any

systems with nominal voltages less than but not equal to 220 V (line-to-neutral), the li
b not yet been considered.

FE  The words apparatus, appliance, device and equipment are used throughout this document. They hav
e meaning for the purposes of-this document.

Normative references

following-decuments are referred to in the text in such a way that some or all of {

 applies. For undated references, the latest edition of the referenced document (inclu
amendments) applies.

ent constitutes requirements of this document. For dated references, only the ed:l:ion

blic

It sTecifies limits of harmonic components of the input current which-may can be produced by
equjpment tested under specified conditions.

part of IEC 61000 is applicable to electrical and electronic. ' equipment having an rated

blic

D to
ded

may
12,

tests according to this document are type tests.-Testconditionsforparticularequipnjent

mits

b the

heir

ing

IEC-80050-131,nternational —Electrotechnical—Vocabulary—{IEV)—Part—13+—Electric—and

IEC 60050-161, International Electrotechnical VVocabulary (IEV) — Part 161: Electromagnetic
compatibility (available at www.electropedia.org)

IEC

60155, Glow-starters for fluorescent lamps
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60268-3, Sound system equipment — Part 3: Amplifiers

IEC 60335-2-24:2010, Household and similar electrical appliances — Safety — Part 2-24:
Particular requirements for refrigerating appliances, ice-cream appliances and ice makers

oty Daort 2.70- Dartiol
e =t~ 16

ylor
+aH

IEC
mea
and|
IEC

Reg

3

For
folld

ISO|
add

3.1

61000-4-7:2002, Electromagnetic c¢ompatibility (EMC) - Part 4-7: Testing
surement techniques — General guide on harmonics and interharmonics measuremsg
instrumentation, for power supply systems and equipment connected the
61000-4-7:2002/AMD1:2008

Terms and definitions

the purposes.of this document, the terms and definitions given in IEC 60050-161 and
wing apply:

and~IEC maintain terminological databases for use in standardization at the folloy
fesses:

and
ents
reto

the

ving

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

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

portable tool
electrical tool which is hand-held during normal operation and used for a short time (a few

min

utes) only

Note 1 to entry: Hand-held means that no part of the tool, except the power cord, rests on the floor during normal

oper

3.2
lam
sou

ation.

o]
rce-forproducing-tight intended to produce an optical radiation, usually visible
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Note 1 to entry: For the purposes of this document, a lamp can also be a solid state lighting module which can
contain further components, for example optical, electrical, mechanical and/or electronic components.

3.3
self-ballasted lamp
unit which cannot be dismantled without being permanently damaged, is provided with a lamp

cap and-ineerperating incorporates a light source and-any—additionalelement the lighting
control gear necessary for-starting-and-stable the operation of the light source

3.4
luminaire

together with the means for connecting them to the electric supply

[SOJURCE: IEC 60050-845:1987, 845-10-01, modified — the existing neotes have bjeen
rempved]

3.5
input current
current directly supplied to an equipment or a part of equipment by the AC distribution system

3.6
circuit power factor

the—circuit-power-factor-is-the ratio of the measured active input power to the product of the
RMS supply voltage and the RMS supply current

3.7
active power

mean value;—taken—over—one—period; of the instantaneous power, taken over 10 (50 Hz

systems) or 12 (60 Hz systems) fundamental periods and measured in accordance with
IEC 61000-4-7
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1 to entry: The active input power is the active power measured at the input supply terminals of the
equipment under test.

balanced three-phase equipment
equipment having rated line current modules which differ by no more than 20 %

3.9

professional equipment

equjpment for use in trades, professions or industries and which is not intended for sale to

gengral public—Fhe-designration-shal-be-specified, as designated by the manufacturer

[SO
by t

2K
Lol

the

URCE: I[EC 60050-161:1990, 161-05-05, modified — the existing Note has beéen replaced

he text added at the end of the definition]

|
-harmonhnic

3.1

totgl harmonic current

TH
tota

Notel

3.11

RMS value of the harmonic current components of orders 2 to 40, expressed as:

40 40 5
2 THCE D1}
n=2 h=2

1 to entry: This note applies to the French larguage only.

TH
rati
curi
exp

Note

tot}l harmonic distortion

of the RMS value of theNsum of the harmonic components (in this context, harm
ent components I, of orders 2 to 40) to the RMS value of the fundamental compon
fessed as:

1 to'eptry: This note applies to the French language only.

bnic
ent,

3.12

partial odd harmonic current
POHC
total RMS value of the odd harmonic current components of orders 21 to 39, expressed as:

Note

39 5 39 5
z POHC = | >'Ij
n=21,23 h=21,23

1 to entry: This note applies to the French language only.
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3.13
lighting equipment
equipment with a pr|mary function of generatlng and/or regulatmg and/or distributing optical

4 fori .
Note| 1 to entry: See also 5.2.

3.14

staId-by mode

nontoperational, low power consumption mode (usually indicated in some way on [the
equjpment) that can persist for an indefinite time

3.14

repeatability
<results of measurements> closeness of the agreement between the results of measurements
of harmonic currentsyon the same equipment under test, carried out with the same [test
sysfem, at the same Jocation, under identical test conditions

SOURG C-60050-394:2007,-394-40-38 modified ¥}

3.1¢6

reproducibility

<re U O cdoUule C OosSelle O c dlec e pelwee C coU O edoule nts

of harmonic currents on the same equipment under test, carried out with different test
systems under conditions of measurement intended to be the same in each case

Note 1 to entry: The test system and test conditions are assumed to fulfil all normative requirements in the
applicable standards.
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3.17

variability

<results of measurements> closeness of the agreement between the results of measurements
of harmonic currents on different samples of the same type of equipment under test, having
no intentional differences, carried out with different test systems under conditions of
measurement intended to be the same in each case

Note 1 to entry: The test system and test conditions are assumed to fulfil all normative requirements in the
applicable standards.

Note 2 to entry: In the context of this document, the meaning of the terms can be summarized as follows:

Term Meaning
Repeatability Same equipment under test (EUT), same test system, same test conditions, repeated.tests
Reproducibility Same equipment under test (EUT), different but normative test systems, different but

normative test conditions

Vatliability Different equipments under test (EUTs) of the same type, having no intentienal differences,
different but normative test systems, different but normative test conditions

3.1
variable speed drive
VS
equjpment, based on power electronics, which enables thesspeed and/or torque of a motqgr to
be gontinuously controlled

3.19
lighting control gear
dev|ce connected between the supply and onewiymore lamps, enabling the lamp(s) to opefate
as iptended

Note] 1 to entry: The lighting control gear can cdnsist of one or more separate components. It can include mpans
for dmming, correcting the power factor and sugpressing radio interference, and further control functions.

Note| 2 to entry: The lighting control geaf éan be partly or totally integrated in some lamps, such as in the cage of
self-pallasted lamps. Any references to(lighting control gear include any such integrated lamps.

Note] 3 to entry: Examples of lighting control gear are ballasts or electronic control gear for discharge lamps,
stepjdown converters for incandeseent lamps, drivers for solid state lighting modules.

Note]4 to entry: For the-purposes of this document, independent phase control dimmers as defined in 3.23] and
3.24|are not considered-te_be lighting control gear.

Notel 5 to entry: Mechanical switches and relays, and other simple devices providing on/off control only, d¢ not
prodlice distorted turrents and are not considered to be lighting control gear.

3.2

digita) load side transmission lighting control device
DLT control device

device fo conirol Tighting parameters of electronic Tighting equipment, such as Tight Tevel and
light colour, using data transmission over its load side mains wiring in accordance with
IEC 62756-1

Note 1 to entry: A DLT control device is wired like a phase control dimmer, but does not directly make the supply
power delivered to the connected dedicated lighting equipment vary. It transmits digital signals over the power
cable on the load side to the dedicated lighting equipment, which contains means for receiving and interpreting
control signals as well as built-in means for dimming, colour variation, etc.

Note 2 to entry: This note applies to the French language only.

3.21
dimmer
device to control the light output level of lighting equipment
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3.22

bui

It-in dimmer

dimmer—including-the-userceontrol: which is-entirely either contained within the enclosure of a

lum

inaire or mounted in its supply cable

3.23

ind

ependent dimmer

dimmer other than a built-in dimmer
3.24
ph < \JUIItIU: \-.II;IIIIIICI

elegtronic switch producing a leading edge (forward phase) or a trailing edge (reverse phase)
AC waveform

Notel 1 to entry:  This AC waveform is supplied to one or more loads and its conduction angle is adjustable.

3.2

uniyersal phase control dimmer

phage control dimmer which is capable of switching, automaticallyCef manually, between
prodlucing a leading edge or a trailing edge AC waveform

3.2¢

professional luminaire for stage lighting and studios

lum|naire (outdoor or indoor) for stage lighting or for teléyision, film or photographic stuglios
witHin the scope of IEC 60598-2-17 and which is professienal equipment

4 |(General

The| objective of this document is to set limits’ for harmonic emissions of equipment within its
scope, so that, with due allowance for thevemissions from other equipment, compliance with
the [limits ensures that harmonic disturbance levels do not exceed the compatibility leyels
defined in IEC 61000-2-2.

Professional equipment that dges not comply with the requirements of this document-may|can
be permitted to be connected:to certain types of low voltage supplies, if the instruction manual
contains a requirement to ask the supply utility for permission to connect. Recommendatijons
congerning this aspect are‘contained inHHEC/R-61000-3-4-or IEC 61000-3-12.

5 [Classification’of equipment

5.1 Gengral

For|the, purpose of harmonic current limitation, equipment is classified as follows:

Class A:

Equipment not specified-in—one—of the-threeotherclasses as belonging to Class B, C or D

sha

Il be considered as Class A equipment.

Some examples of Class A equipment are:

balanced three-phase equipment;

household appliances, excluding—egquipment-identified those specified as belonging to

Class B, C or D;
vacuum cleaners;

high pressure cleaners;
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— tools, excluding portable tools;

— independent phase control dimmers-for-incandescentlamps;

— audio equipment;

— professional luminaires for stage lighting and studios.

NOTE 1 Equipment that can be shown to have a significant effect on the supply system-may might be reclassified
in a future edition of this document, taking into account the following factors:

— number of pieces of equipment in use;

— duration of use;

H Iy H'Y £
- e eTty—oTt3ey
—  power consumption;

—  harmonic spectrum, including phase.
Clags B:

— portable tools;
— farc welding equipment which is not professional equipment.

Class C:
— lighting equipment.
Class D:

Equipment having a specified power according to 63,2, less than or equal to 600 W, of|the
follqwing types:

— personal computers and personal computer<imonitors;
— elevision receivers;

— frefrigerators and freezers having on€or more variable-speed drives to control compregsor
motor(s).

NOTE 2 Class D limits are reserved foriequipment that, by virtue of the factors listed in note 1, can be showyn to
have a pronounced effect on the publicielectricity supply system.

5.2| Description of lighting equipment
In this document, lighting'equipment as defined in 3.13 includes:

— |amps and luminaires;

— the lightingypart of multi-function equipment where one of the primary functions of this is
[lumination;

— |ndependent lighting control gear;

— pKrfaviolet (UV) and infrared (IR) radiation equipment;

— illuminated advertising signs;
— independent dimmers, other than phase control types, for lighting equipment;

— DLT control devices.
In this document, lighting equipment as defined in 3.13 excludes:

— lighting devices built in equipment with another primary purpose, such as photocopiers,
overhead projectors and slide projectors, or employed for scale illumination or indication
purposes;

— household appliances whose primary function is not for generating and/or regulating
and/or distributing optical radiation but which contain one or more lamps with or without a
separate switch (e.g. a range hood with a built-in lamp);

— independent phase control dimmers;
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— professional luminaires for stage lighting and studios;

— emergency luminaires that emit light only during emergency mode.

6

6.1

The

General requirements

General

restrictions specified in 6.2 also apply-even to the categories of equipment listed in 7.1

for which no harmonic current limits apply.

The

requirements and limits specified in this document are applicable to the power ir|1put

terminals of equipment intended to be connected to 220/380 V, 230/400 V and 240/415V

syst
o

A si
pro
beld
sim
pow
curi
the
Cla

6.2

Asy|

rectjfication directly on the mains supply may only be used in the following circumstances:

a)
b)
c)

If o

purpose, whereas asymmetrical controls may only be used for the control of motors.

NOT]|

toolg.

Sy
ord
eler
the

Suc
eith

a)
b)

ems operating at 50 Hz or 60 Hz. Requirements and limits for other cases_are not|yet
Eidered specified.

mplified test method is permitted for equipment that undergoes minor changes or updates,
ided that, in previous full compliance tests, it has been shown to have current emissijons
w 60 % of the applicable limits and the THD of the supply current(is’ less than 15 %. [The
plified test method consists of verifying that the updated equipment has an active ipput
er within £20 % of that of the originally tested product, and- that the THD of the supply
ent is less than 15 %. Products that fulfill these requirements-are deemed to comply with
applicable limits, but in case of doubt the result of a full”compliance test according to
ises 6 and 7 takes precedence over this simplified method.

Control methods

mmetrical controls according to |EC 60050-161:1990, 161-07-12, and half-wave

where they are the only practical solution'permitting the detection of unsafe conditions) or
where the controlled active input pewer is less than or equal to 100 W, or

Where the controlled appliance.is“a portable equipment fitted with a two-core flexible ¢ord
and is intended for use for a short period of time, i.e. for a few minutes only.

ne of these three conditions is fulfilled, half-wave rectification may be used for jJany

F 1 Such equipment includes, but is not limited to, hair dryers, electrical kitchen appliances and portable

metrical eontrol methods which-are-prene-te can produce harmonics-eflew up to the §0th
r-#<40))in the input current may be used for the control of the power supplied to heating
nents“provided that the full sine-wave input power is less than or equal to 200 W, or fthat
imifs-of Table 3 are not exceeded.

h symmetrical control methods are also allowed for professional equipment provided that
er
one of the above conditions is fulfilled, or

the relevant emission limits according to Clause 7 are not exceeded when tested at the
supply input terminals and in addition both the following conditions are fulfilled:

1) it is necessary to control precisely the temperature of a heater whose thermal time
constant is less than 2 s, and

2) there is no other technique economically available.

Professional equipment whose primary purpose, considered as a whole, is not for heating,

sha

Il be tested against the relevant emission limits according to Clause 7.
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NOTE 2 An example of a product whose primary purpose is not heating is a photocopier, whereas a cooker is
considered to have heating as its primary purpose.

Domestic equipment with symmetrical control used for a short time (for example hair dryers)
shall be tested under Class A.

Even though asymmetrical controls and half-wave rectification are permitted under the
conditions given above, the equipment shall still comply with the harmonic requirements of
this document.

NOTE 3 Fhe-use
R e -
devi¢es—tn-the same-way-this-may-a 4 y 3 _
Wheh using asymmetrical controls or half-wave rectification under the above circumstances, the input curent Has a
DC qomponent that can disturb certain types of protection devices in case of an earth fault. See IEC TR®&0755

6.3 Harmonic current measurement
6.3./1 Test configuration

Harmonic components shall be measured in accordance with the(rfequirements givenp in
Annex A for the test circuit and the supply source.

Specific test conditions for the measurement of harmonic currents associated with some types
of equipment are given in Annex B.

operation controls or automatic programs set to the‘fmode expected to produce the maximpum
total harmonic current (THC) under normal operating conditions. This defines the equipment
set-up during emission tests and not a requirement to measure THC or to conduct searghes
for yorst-case emissions.

For|equipment not mentioned in Annex B, emission t€sts shall be conducted with the uier's

The| harmonic current limits specified inClause 7 apply to line currents and not to currenfs in
the [neutral conductor. Nevertheless, for single-phase equipment, it is permissible to meagure
the currents in the neutral conductorinstead of the currents in the line.

The| equipment is tested as présented by, and in accordance with information provided by,|the
marnufacturer. Preliminary Operation of motor drives by the manufacturer-may can be neelded
befgre the tests are undertaken to ensure that results correspond with normal use.

6.3.2 Measurement procedure

Thel test shallnbe' conducted according to the general requirements given in 6.3.3. The Jtest
duration shalhbe as defined in 6.3.4.

Thel measurement of harmonic currents shall be performed as follows:

— for each harmonic order, measure the 1,5 s smoothed RMS harmonic current in each
discrete Fourier transform (DFT) time window as defined in-ArnexB IEC 61000-4-7;

— calculate the arithmetic average of the measured values from the DFT time windows, over
the entire observation period as defined in 6.3.4.

The value of the input power to be used for the calculation of limits shall be determined as
follows:
— measure the 1,5 s smoothed active input power in each DFT time window;

— determine the maximum of the measured values of power from the DFT time windows over
the entire duration of the test.

NOTE The active input power supplied to the smoothing section of the measuring instrument as defined in
AnnexB I[EC 61000-4-7 is the active input power in each DFT time window.


https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

-18 — IEC 61000-3-2:2018 RLV © IEC 2018

The harmonic currents and the active input power shall be measured under the same test
conditions but need not be measured simultaneously.

as—to—which-limits—apphy;, The manufacturer may specify any value of power which is withi
+10 % of the actual measured value and use it for determining the limits for the original
manufacturer's conformity assessment test. The measured and specified values of power, as
defined in 6.3.2, shall be documented in the test report.

3

If the value of the power found by measurement during emission tests other than the original
manufacturersconformity assessment test, measured—accordinmgtothetermrs—of 6-:372,7s not
lesq than 90 % nor greater than 110 % of the value for power specified by the manufactukgr in
the [test report (see 6.3.3.5), the specified value shall be used to establish the limits¥ If|the
measured value is outside of this tolerance band around the specified value, the.measyred
power shall be used to establish the limits.

For| Class C equipment, the fundamental current and power factor,, specified by [the
marnufacturer, shall be used for the calculation of limits (see 3.6)) The fundamegntal
conmponent of the current and the power factor are measured~ahd specified by [the
manufacturer in the same way as the power is measured and spegified for the calculatiop of
Clags D limits. The value used for the power factor shall be gbtained from the same DFT
megsurement window as the value for the fundamental component of current.

6.3.3 General requirements
6.3.3.1 Repeatability

The| repeatability (see 3.15) of the average valuefor the individual harmonic currents over|the
entire test observation period shall be bettersthan £5 % of the applicable limit, when|the
follgwing conditions are met:

— the same equipment under test (EUT)(not another of the same type, however similar);
— the same test system;

— the same location;

— |dentical test conditions;

— |dentical climatic conditions, if relevant.

NoTE This repeatability requirement serves the purpose of defining the necessary

obsgrvation period, )see 6.3.4. It is not intended to serve as a pass/fail criterion for|the
assessment of eompliance with the requirements of this document.

6.3.3.2 Reproducibility

Thel| réproducibility (see 3.16) of measurements on the same EUT with different test systems

e ta ] " inations—_of HUT,
harmonics meter and test supply, but can be estimated to be better than £ (1 % + 10 mA),
where the 1 % is 1 % of the average value of the total input current taken over the entire test
observation period. Therefore, differences in results which are less than that value of current
are deemed negligible, but in some cases a higher value-may can occur.

canhe o-e—ce+HH Sty CatGHTatea S eo—aPP O a2, Saas <

For the avoidance of doubt in such cases, test results, obtained at different locations or on
different occasions, that show that all the relevant limits are met shall be accepted as
demonstrating compliance, even though the results-may can differ more than the values for
repeatability and reproducibility, given above.

NOTE The variability (see 3.17) of measurements on different EUTs of the same type, having no intentional
differences, can be increased by practical component tolerances and other effects, such as possible interactions
between the characteristics of the EUT and the measuring instrument or the power supply. The results of these
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effects cannot be quantified in this document, for the same reasons as for reproducibility. The second paragraph of
6.3.3.2 also applies in the case of variability.

A-regulatery concession in respect of limit values to allow for possible variability is-recemmended-but outside the
scope of this document.

6.3.3.3 Starting and stopping

When a piece of equipment is brought into operation or is taken out of operation, manually or
automatically, harmonic currents and power are not taken into account for the first 10 s
following the switching event.

The| equipment under test shall not be in stand-by mode (see 3.14) for more than 10 %_of [any
obsgrvation period.

6.3.3.4 Application of limits

The|l average values for the individual harmonic currents, taken over’ the entire [test
obsgrvation period shall be less than or equal to the applicable limits.

For|each harmonic order, all 1,5 s smoothed RMS harmonic current values, as definegd in
6.3.2, shall be either:

a) |less than or equal to 150 % of the applicable limits, or

b) Jess than or equal to 200 % of the applicable limits uhder the following conditions, which
apply all together:

1) the EUT belongs to Class A for harmonics,

P) the excursion beyond 150 % of the applicable limits lasts less than 10 % of the [test
observation period or in total 10 min (Within the test observation period), whichevar is
smaller, and

3) the average value of the harmonic current, taken over the entire test observaltion
period, is less than 90 % of the @pplicable limits.

Harmonic currents less than 0,6 % of the input current measured under the test conditiong, or
lesqg than 5 mA, whichever is greater, are disregarded.

For|the 215t and higher odd-order harmonics, the average value obtained for each indivigual
odd| harmonic over thexfull observation period, calculated from the 1,5 s smoothed RMS
valles according t076.:3.2, may exceed the applicable limits by 50 % provided that|the
follqwing conditions are met:

e the measdred partial odd harmonic current does not exceed the partial odd harmonic
current which can be calculated from the applicable limits;

e all 105;s smoothed RMS individual harmonic current values shall be less than or equal to
150" % of the applicable limits.

NoTE These exemptions (the use of the partial odd harmonic current for the average values
and the 200 % short term limit for single 1,5 s smoothed values) are mutually exclusive and
cannot shall not be used together.

6.3.3.5 Test report

The test report may be based on information supplied by the manufacturer to a testing facility,
or be a document recording details of the manufacturer’'s own tests. It shall include all
relevant information for the test conditions, the test observation period, and, when applicable
for establishing the limits, the active power or fundamental current and power factor.
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6.3.4 Test observation period

018

Observation periods (7,,) for four different types of equipment behaviour are considered and
described in Table 4.

6.4

Equipment in a rack or case

Where individual self-contained items of equipment are installed in a rack or case, they are
regarded as being individually connected to the mains supply. The rack or case need not be
tested as a whole.

7.1

The

For

NOT]|

NOT]
Com

Harmonic current limits

General

procedure for applying the limits and assessing the results is shown in Eigure 1.

the following categories of equipment, limits are not specified in thissdocument:

F 1 Limits-may might be defined in a future amendment or revision of the dosument.
ighting equipment with a rated power less than but not equal to 5 W;
pquipment with a rated power of 75 W or less, other thanlighting equipment;

F 2 This value-may might be reduced from 75 W to 50 W/in ‘the future, subject to approval by Nat
mittees at that time.

professional equipment with a total rated power@Qreater than 1 kW,

symmetrically controlled heating elements with a rated power less than or equal to 200
ndependent phase control dimmers-feriréandescentlamps

b with a rated power less than or equal to 1 kW when operating incandescent lamps;

p  with a rated power less than oX‘equal to 200 W for trailing edge dimmers, and unive

lighting equipment otherthan incandescent lamps;

p  with a rated power-less than or equal to 100 W for leading edge dimmers,
universal phase control dimmers without default mode set to trailing edge, W
operating lightingequipment other than incandescent lamps.

Clarification: Fersindependent phase control dimmers labelled for use with incandes
amps and other‘types of lighting equipment and with a rated power higher than 100 V|

1 000 Wy ~no limits apply to the dimmer when operating incandescent lamps, but li
hpply when operating lighting equipment other than incandescent lamps.

E. S The lower bound for leading edge dimmers, and unlversal phase control dlmmers W|thout default 1

onal

W;

rsal

phase control dimmers with the default mode set to trailing edge, when operating

and
hen

tent
V or

P00 W (depending on the type of phase control dimmer) and lower than or equdl to

mits

hode

emissions ofleadlng edge dlmmers are S|gn|f|cantly hlgher when loaded with lamps other than incandescent lamps.

Jonic
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Start here:
determine Class
(Clause 5)

Uses techniques
not allowed by
6.27

Professional
equipment ?

See Clause 4

NO +

Does not conform
4 to IEC 61000-3-2

Belongs to
exceptions in 7.1 or
exceptions in
Annex B

No

Yes Conforms te
IEC 61000-3-2

\ 4

No

Test conditions
defined in
Clause B.2 and
onwards ? Yes

No

y

Use the "generic" Apply those
conditions in 6.3.1 conditions

v

Relevant limits Yes | Conforms to
met ? ~1 IEC 61000-3-2

No

v

Professional

equigment ? See Clause 4

No

v

Does not conform
to IEC 61000-3-2

IEC

Figure 1 — Flowchart for determining conformity

7.2 Limits for Class A equipment

For Class A equipment, the harmonics of the input current shall not exceed the values given
in Table 1.

Audio amplifiers shall be tested according to Clause B.3. Independent phase control dimmers
for-incandescentlamps lighting equipment shall be tested according to Clause B.6.
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7.3 Limits for Class B equipment

For Class B equipment, the harmonics of the input current shall not exceed the values given
in Table 1 multiplied by a factor of 1,5.

7.4 Limits for Class C equipment

uslto- 25 \W
S0Py

7.4/ Genera C)

Lighting eqlt'.@fent shall be tested according to Clause B.5.

If tHe g equipment does not comply with the requirements of 7.4.2 or 7.4.3 due to|the
har contr|but|on of one control module with an active input power < 2 W, the contribuftion
ply
currents of the control module and the rest of the equipment separately, and the rest of the
equipment draws the same current during emission tests as under normal operating
conditions.

7.4.2 Rated power > 25 W

For luminaires with incandescent lamps and built-in phase control dimming having a rated
power greater than 25 W, the harmonics of the input current shall not exceed the limits given
in Table 1.

For any other lighting equipment having a rated power greater than 25 W, the harmonics of
the input current shall not exceed the relative limits given in Table 2. For those types that
include means for control (e.g. dimming, colour), the harmonics of the input current shall not
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exceed the harmonic current values derived from the percentage limits given in Table 2 for
the maximum active input power (P,,) condition when tested in both following conditions:

— with the means for control set to obtain P, ,;

— with the means for control set to the position expected to produce the maximum total
harmonic current (THC) within the active input power range [P,in, Pmaxl, Where

o« P =5W,ifP . <50W;
o Poin=10%of P, if 50 W <P . <250 W;

max’ max —
® Poin=25W,if Py, > 250 W.

7.4 Rated power 2 5 W and <25 W

\% A

400 0,4

<65°
300 ~ 10,3
" Ip+
- >90° _
200 ~ 10,2
<60°
100+ 10,1
+0,05/p(abs)

0 0

—100]— —0,05/p(abs) - Lo,1
<60°
—200 ~ 10,2
>90°
s |
-300] <65° S I L 103
e I |

—400 10,4

\% A

IEC
NOTE 1o (abs) is the higher‘absolute value of Iy, and 1.
Figure 2 — lllustration of the relative phase angle
and current parameters described in 7.4.3

Lighting egquipment having a rated power greater than or equal to 5 W and less than or equal
to 2b Wishall comply with one of the following three sets of requirements:
— UTefrarmormic corTents stattmotexceedthe power-retatedtimmitsof T abte3,Totummm 2;

— the third harmonic current, expressed as a percentage of the fundamental current, shall
not exceed 86 % and the fifth harmonic current shall not exceed 61 %. In addition, the
waveform of the input current shall be such that it reaches the 5 % current threshold
before or at 60°, has its peak value before or at 65° and does not fall below the 5 %
current threshold before 90°, referenced to any zero crossing of the fundamental supply
voltage. The current threshold is 5 % of the highest absolute peak value that occurs in the
measurement window, and the phase angle measurements are made on the cycle that
includes this absolute peak value (see Figure 2). Components of current with frequencies
above 9 kHz shall not influence this evaluation (a filter similar to the one described in 5.3
of [IEC 61000-4-7:2002 and IEC 61000-4-7:2002/AMD1:2008 may be used);

— the THD shall not exceed 70 %. The third order harmonic current, expressed as a
percentage of the fundamental current, shall not exceed 35 %, the fifth order current shall
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not exceed 25 %, the seventh order current shall not exceed 30 %, the ninth and eleventh
order currents shall not exceed 20 % and the second order current shall not exceed 5 %.

If the lighting equipment includes means for control (e.g. dimming, colour), or is specified to
drive multiple loads, then the measurement is made only at the control setting and the load of
lamps that gives the maximum active input power.

NOTE The preceding requirement is based on the assumption that, for lighting equipment using control other than
phase control, the THC decreases when the input power is reduced.

7.5 Limits for Class D equipment

For|Class D equipment, the harmonic currents and the power shall be measured as defined in
6.3.2. The input currents at harmonic frequencies shall not exceed the values that“can be
derived from Table 3 according to the requirements specified in 6.3.3 and 6.3.4.

Table 1 — Limits for Class A equipment

Harmonic order Maximum permissible
harmonic current
#h A
Odd harmonics
3 2)30
5 1,14
7 0,77
9 0,40
11 0,33
13 0,21
15<#h <39 0,15E 0,151—5
n h
Even harmonics
2 1,08
4 0,43
0,30
8<nh<40 0,23% 0,23%
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Table 2 — Limits for Class C equipment 2

Harmonic order Maximum permissible harmonic

current expressed as a percentage of

the input current at the fundamental
frequency

© Nl a w N
-
o

11 <#h<39 3
(odd harmonics only)

a8  For some Class C products, other emission limits apply (see 7.4).

b 1 is the circuit power factor.

Table 3 — Limits for Class D equipment

Harmonic order Maximum permissible Maximum permissible
harmonic current per harmonic current
watt

#h mA/W A

3 3,4 2,30
5 1,9 1,14
7 1,0 0,77
9 0,5 0,40
11 0,35 0,33

13<nh <39 385 385 See Table 1
(odd harmonics only) n 7

Table 4 — Test observation period

Type of equipment Observation period
behaviour
Qudsi-stationary Tops Of sufficient duration to meet the requirements for repeatability in 6.3.3.1

Shart cyclic(Feycie < 2,5 min) Tops = 10 cycles (reference method) or 7, of sufficient duration or
synchronization to meet the requirements for repeatability in 6.3.3.1 @

Rarldom Tops Of sufficient duration to meet the requirements for repeatability in 6.3.3.1

Long cyclic (T¢ygle > 2,5 min) Full equipment program cycle (reference method) or a representative 2,5 min
period considered by the manufacturer as the operating period with the highest
THC

a 'Synchronization' means that the total observation period is sufficiently close to including an exact integral
number of equipment cycles such that the requirements for repeatability in 6.3.3.1 are met.
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Annex A
(normative)

Measurement circuit and supply source

A.1 Test circuit

The measured harmonic values shall be compared with the limits given in Clause 7. The
harmonic currents of the equipment under test (EUT) shall be measured in accordance with
the circuits given in the following figures:

— Figure A.1 for single-phase equipment;
— Figure A.2 for three-phase equipment.

Megsurement equipment complying with-Annex-B IEC 61000-4-7 shall be used. Specific [test
conflitions for-the-EUT some types of equipment are given in Annex B.

A.2| Supply source

While the measurements are being made, the test voltage )(U) at the terminals of |the

equipment under test,—when—operated—according—to—AnaexC; shall meet the following

reqliirements.

range, the test voltage shall be 230 V or 400 'V for single-phase or three-phase supglies
respectively. The test voltage shall be maintained within +2,0 % and the frequency within
+0,5 % of the nominal value.

a) [The test voltage (U) shall be the rated voltage of the equipment. In the case of a vol%‘age

b) In the case of a three-phase supply, the 'angle between the fundamental voltage on dach
pair of phases of a three-phase sourge shall be 120° + 1,5°.

c) [The harmonic ratios of the test valtage (U) shall not exceed the following values with|the
FUT connected as in normal gpération:

D,9 % for harmonic of order3;

D,4 % for harmonic of order 5;

D,3 % for harmonic._of order 7;

D,2 % for harmonic/of order 9;

D,2 % for even . harmonics of order from 2 to 10;
D,1 % for-h@rmonics of order from 11 to 40.

d) [The peak value of the test voltage shall be within 1,40 times and 1,42 times its RMS value
pnd shall be reached within 87° to 93° after the zero crossing. This requirement does|not
apply when Class A or B equipment is tested.

NOTE-+ The values of impedances Zg and Z; in Figures A.1 and A.2 are not specified, but
must shall be sufficiently low for the requirements of Clause A.2 to be met. This is checked by
measuring the properties of the supply voltage at the point of connection of the EUT to the
measurement equipment. More information can be found in IEC 61000-4-7.

NOoTE2 In some special cases, particular care-may can be necessary to avoid resonance
between the internal inductance of the source and the capacitances of the equipment under
test.

NOTE-3 For some types of equipment, such as single-phase uncontrolled rectifiers,—the
some harmonic amplitudes vary greatly with the supply voltage. To minimize variability, it is
recommended to maintain the voltage at the point of connection of the EUT to the
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measurement equipment to 230 V or 400 V within +1,0 V, evaluated over the same 200 ms
observation window, used for harmonic assessment.

M
O 1 O
Zn —
Ih
[T
S v EU
®
IEC
Key
S power supply source Zy input impedance of measurement equipment
M measurement equipment Zg internal impedance of thé.supply source
EUT| equipment under test 1, harmonic component.of order / of the line current
U test voltage G open-loop voltage‘of the supply source

Figure A.1 — Measurement circuit-for single-phase equipment
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IEC

S power supply source

M measurement equipment

EUT| equipment under test

G open-loop voltage of the supply source

Zy |input impedance of the measurement equipment
Zg |internal impedance of the supply source

#, I, | harmonic component of order / of the'line current

U test voltage (shown as an examplé.between phases L1 and L2)

Figure A.2 = Measurement circuit for three-phase equipment
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Annex B
(normative)

Type test conditions

General

The test conditions for the measurement of harmonic currents associated with some types of
equipment are given Clauses B.2 to B.16.

NOT]|

IEC

BC 77A, for inclusion in Annex B.

B.2| Test conditions for television receivers (TV)

1 General-conditions requirements

ude the loading of any peripheral equipment powered from thelreceiver.

Thel TV shall be fed by an input signal in accordance with-B.2.2.1 and the image |

| be set to the default conditions under which the Y is delivered to the customer for h

2 Conditions-for Measurement conditions

FE Product committees are invited to submit proposals for defined test conditions for specific produc|s to

surements shall include the loading of any auxiliary circuits included in the receiver,|but

pvel

stments, sound level adjustments and energy-saving functions shall be set in accordgnce
B.2.2.2 to B.2.2.4. Settings for which no specific reqirements have been defined in B[2.2

pme
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B.2

Anylinput signal (RF or baseband), containing video and audio as specified in B.2.2.4¢,"ma}

use

levgl shall be high enough, so that the full screen display image has no noise ahd no bit er

The

The

B.2

Conftrast, brightness, backlight and other functions (if they.exist) of the TV shall be set to
defgult conditions under which the TV is delivered to the ¢ustomer for home use.

B.2
The

aud
TV

B.2

Am
off.

irragliating the light sensor~wvhile testing, and indicate this in the test report. Any ligh
fungtions that are inclided in the TV and illuminate the environment of the TV shall
swifched on.

B.2

Theltest report shall indicate the input signal and settings of the television receiver.

B.3| \\Test conditions for audio amplifiers

21 Input signal

H. The television receiver is set to reproduce the content of the input signal.{The si

video signal is the colour bar signal, as defined in IEC 60107-1:199703.2.1.2.
audio signal is a 1 kHz sinusoidal signal.
2.2 Image level adjustments

2.3 Sound level adjustments
volume control shall be adjusted between 8% and 12 % of the maximum of the on-scr

jo display. All other audio functions shafhbe kept in the default conditions under which
s delivered to the customer for home wuse.

2.4 Energy-saving function

bient light control, dynamic™acklight control and other similar functions shall be switc
If they cannot be deagctivated, use lighting equipment with illuminance = 300 Ix dirg

3 Test report

be
jnal
ror.

the

een
the

hed
ctly
ting

B.3.1 Conditions

Audio amplifiers which draw a supply current which varies less than 15 % of the maximum
current with input signal voltages between zero and a rated source e.m.f. (as defined in

IEC

Oth

60268-3) shall be tested with no input signal.

er audio amplifiers shall be tested under the following conditions:

rated supply voltage;

normal position of user controls. In particular, any controls affecting the frequency

response set to give the widest flat response achievable;

input signals and loads as given in B.3.2.
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B.3.2 Input signals and loads
The following test procedure applies.

a) Connect suitable resistors, equal to the rated load impedance(s), to each amplifier output
for supplying loudspeakers. To monitor the output voltage waveform of the audio amplifier
of a powered loudspeaker, the audio analyzer/oscilloscope is connected to internal wiring
at a point representing the electrical output of the amplifier.

NOTE 1 In the case of powered loudspeakers with internal audio amplifiers, the load is the loudspeaker and
associated crossover network.

b) A}iny d billubuiddi b;glldi dt 1 i’\HL (bb‘b‘ IIUtU 2) tU d auita'uic: illput. FUI Illuiti'b;la Inel
amplifiers in which the surround sound channel amplifiers cannot be alternatively used as
A second set of left and right channel amplifiers, set the controls so that the/surround
sound channel amplifiers are supplied with signal at a level 3 dB lower than.the signal
applied to the left and right channels.

NOTE 2 For products not intended to reproduce 1 kHz signals, a frequency geometrically’centred withip the
Feproducing bandwidth of the amplifier is applied.

c) |Adjust the input signal and/or amplifier gain control(s) so as to obtain an output signa| for
the left and right channels having 1 % total harmonic distortieny)simultaneously. If 1 %
fotal harmonic distortion cannot be obtained, adjust the signal vqoltage and/or gain conllEols

fo obtain the highest achievable power output at each output'simultaneously. Confirm fthat
the output signals of the surround sound channel amplifiers-are 3 dB lower than the ouftput
signal at the outputs of the left and right channels.

d) Measure the output voltages of all channels and theh readjust the input signal volffage
and/or controls to obtain voltages of 0,354 (1/V8)tifmes the voltages obtained at the end of
step c) above.

e) [n the case of products with provision for connection to external loudspeakers, proceed as
specified in 6.3.

f) For products with internal loudspeakets and without provision for connection to external
oudspeakers, note the RMS output-Voltage of the sinusoidal signal at the output of gach
pmplifier. Substitute the sinusoidal’ signal by a pink noise signal, bandwidth-limiteq as
specified in 6.1 of IEC 60268-1:1985. Confirm the RMS value of the pink noise signal as it
Aappears at the output of eachamplifier output is equal to the RMS value of the sinusqgidal
waveform for that channel §et as in step d) above. Proceed as specified in 6.3.

B.4 Test conditions for video-cassette recorders

Meagsurements shall be made in the playback mode with the standard tape speed.

B.5| Test conditions for lighting equipment

B.5]1 General conditions

Measurements shall be made in a draught-free atmosphere and at an ambient temperature
within the range from 20 °C to 27 °C. During measurement the temperature shall not vary by
more than 1 K.

B.5.2 Lamps

Discharge lamps shall be aged for at least 100 h at rated voltage. Discharge lamps shall be
operated for at least 15 min before a series of measurements is made. Some lamp types
require a stabilization period exceeding 15 min. Information given in the relevant IEC lamp
performance standard shall be observed.

During ageing, stabilization and measurement, lamps shall be installed as in normal use.
Self-ballasted lamps shall be operated in cap-up position.
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B.5.3 Luminaires

The luminaire is measured as manufactured.-{shall-be-tested-with-reference-lamps,—or-with

O

It shall be tested with lamps (or artificial loads) havi@%lectrical characteristics close to tHose
of the type of lamps specified for use with the Iu@naire. If the luminaire incorporates more
than one lamp, all lamps are connected and rated during the test. If the luminairg is
spegified for use with more than one type of lamp, measurements shall be made with all|the
typgs and the luminaire shall comply eacl;%@(e. In the case where the luminaire is equiplped
with a glow starter, a starter in accordance'with IEC 60155 shall be used.

Incgndescent lamp luminaires whiok\incorporate no lighting control gear and no control

dev|ce, excluding a mechanical sw&h, are deemed to fulfil the harmonic current requiremgnts

and|need not be tested. N-
.\Q

If spparate tests with each type of lamps (or artificial loads) specified for use with|the
lum|naire — the lamps artificial loads) having electrical characteristics close to those of|the
typg of lamps con @ d — have proved that the lighting control gear which is built into|the
lum|naire compl'ea)/vith the requirements, the luminaire is deemed to comply with tHese
reqliirements heed not be checked. If this is not the case, the luminaire itself shal| be

testped and comply.

G-sfs CBateto-and-stap-down somverers

\: £l & Lla H lo 1 & <l n £ & & [ |

Ot TUT HMUUTCOUGTTIt U UtHTCT UIoGHOTIgT TaTPO Ul OtCP GO WIT CUTNTVOTTOTO 1O tUTitgotoit Hal
a

B.5.4 Lighting control gear

Lighting control gear shall be tested with lamps (or artificial loads) having electrical
characteristics close to the objective lamp values given in the lighting control gear
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specification and being representative of the type of lamps intended to be used with the
lighting control gear.

In the case where the lighting control gear can be used with or without a series capacitor, or
where the lighting control gear is designed for several types of lamps, the manufacturer shall
specify in its catalogue for which type of circuit and lamps the lighting control gear fulfils the
harmonic requirements, and the lighting control gear shall be tested for each corresponding
type of circuit and lamps and shall comply each time.

B.5.5 DLT control devices

Thel DLT control device shall be tested with a resistive load or a lighting load having|the
majyimum power allowed for the DLT control device.

B.6| Test conditions for independent-and-buili-in-incandescentlamp phase

control dimmers for lighting equipment

0
3
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-
=
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-
(0]
+-
P
oy
()

the [dimmer shall be tested with one representative sample &f each type of lighting equipment
and| shall comply each time. In each case, the measurements shall be made with a lighting
load having the maximum power allowed for the dimmer-The setting of the dimmer is sqt to
the position expected to produce the maximum total ffarmonic current (THC).

If tHe phase control dimmer is specified for use with one or more types of lighting equipn:{nt,

Thel dimmer is deemed to comply when used\with other lighting equipment substant|ally
sim|lar to the representative types up to the dectared power.

When a phase control dimmer is tested.with an incandescent lamp load, the control is set fo a
firing-angle of 90° + 5°, or if controlled by steps, to that step closest to 90°.

B.7| Test conditions for vacuum cleaners

Thel air inlet of the vacuum cleaner is adjusted according to normal operation as definef in
IEC|60335-2-2.

Vacuum cleaners.with-electroniccontrel variable input power shall be tested in three modes of
operation, each-<for an identical time interval that is at least 2 min long, with the control
adjysted:

— o maximum input power,

3 50 % + 5 % of i . L if . ible ( lled
in steps), to the point closest to 50 % that is supported by the equipment design, and

— to minimum input power.

If the active input power at minimum input power is higher than 50 % of the maximum active
input power, the above requirements imply that the vacuum cleaner is tested for three
identical time intervals: one time interval with the control adjusted to maximum input power
and two time intervals with the control adjusted to minimum input power.

These three time intervals need not be consecutive, but the application of limits according to
6.3.3.4 is done as if the intervals were consecutive. In that case, the entire test observation
period is made up of the three identical time intervals, without taking into account harmonic
current values outside these three intervals.


https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

IEC 61000-3-2:2018 RLV © IEC 2018 - 35—

If the vacuum cleaner includes a control to select a temporary high-power (‘booster') mode of
operation, which automatically returns to a lower power mode, this high-power mode is not
considered for the calculation of the average values. This mode shall be tested only against
the limits for single 1,5 s smoothed RMS values (see 6.3.3.4).

B.8 Test conditions for washing machines

The washing machine shall be tested during a complete laundry program incorporating the
normal wash-cycle, filled with the rated load of double hemmed, pre-washed cotton cloths,
size_approximately 70 cm x 70 cm. dry weight from 140 g/m? to 175 g/m2. The cloths shall be
loaded into the washing machine in a way to avoid an unrealistic unbalance of the weight,

NOTE Loading the cloths one-by-one is one way to achieve this.
The|temperature of the fill water shall be

e B5°C £ 5 °C for washing machines without heating elements and intended for connection
o a hot water supply;

e from 10 °C to 25 °C for other washing machines.

For|washing machines with a programmer, the 60 °C cotton programme without pre-wasp, if
avallable, shall be used, otherwise the regular wash programme without pre-wash shal| be
usefl. If the washing machine contains heating elements\which are not controlled by|the
programmer, the water shall be heated to 65 °C + 5 °C before starting the first wash period.

If tHe washing machine contains heating elements)and does not incorporate a programmer,
the water shall be heated to 90 °C + 5 °C or lowen.if steady conditions are established, before
starting the first wash period.

B.9| Test conditions for microwave ovens

The| microwave oven is tested with’y100 % nominal power. It is operated with a potable wpter
loaq of initially 1000 g + 50 g«in. a cylindrical borosilicate glass vessel, having a maxinpum
material thickness of 3 mm-.ahd an outside diameter of approximately 190 mm. The loaf is
plaged at the centre of the 'shelf.

B.10 Test conditions for information technology equipment (ITE)

B.19.1 General conditions

ITE| (including personal computers) which is marketed without “factory-fitted options” fand
without ‘expansion slot capabilities—s shall be tested as supplied. ITE, other than personal
computers, which is marketed with “factory-fitted options” or has expansion slots,-is shal| be
tested with additional Toads in each expansion slot that result in the maximum power
consumption attainable using the “factory-fitted options” specified by the manufacturer.

For the testing of personal computers with up to 3 expansion slots, load cards configured for
the maximum permitted power for each expansion slot shall be added to each respective
expansion slot. For the testing of personal computers with more than 3 expansion slots,
additional load cards shall be installed at the rate of at least one load card for each group of
up to 3 additional slots (i.e. for 4, 5 or 6 slots a total of at least 4 load cards shall be added.
For 7, 8 or 9 slots a total of at least 5 load cards shall be added, etc.).

In all configurations, the use of additional loads shall not cause the total DC output power
available from the ITE power supply to be exceeded.
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NOTE Common load cards for expansion slots such as PCI or PCI-2 are configured for 30 W but-may might be
adjusted as industry standards change.

Modular equipment, such as hard drive arrays and network servers, are tested in their
maximum configuration.

NOoTE This does not mean that multiple options of the same type, such as more than one
hard drive, should be fitted, unless that is representative of the user configuration, or the
product is of a type (such as redundant arrays of inexpensive disks (RAID)) for which such a

con

Emi
set
ope

Pow

figuration is not abnormal.

fo the mode expected to produce the maximum total harmonic current (THC) under_no
Fating conditions.

ssion tests shall be conducted with the user’s operation controls or automatic programs

mal

er saving modes which-may can cause large power level fluctuations shalkbe disabled| so

that| all, or part, of the equipment does not automatically switch off during the 'measurements.

For
suc

conm

N as one or more transformers, uninterruptible power supply (URS)-or a power conditio

lowqvoltage distribution network.

B.1

For
cho

The
equ
mul

Pow

the
spe

D.2 Optional conditions for measuring emissions ‘of IT equipment with external
power supplies or battery chargers

pse

pither to test the whole equipment according to B.10.1 (General conditions),
br to test the equipment by measuring the AC input power and the harmonic emission
he associated power supply or battery charger according to 6.3.2 with the DC output

fipple voltage across the loadsis)not greater than 5 % of the DC output voltage.

resistance value of the lead shall be such that the active power dissipated in the loa
pl to the DC output power rating, or, if that is not available, to the DC output voltage ra
iplied by the DC output current rating marked on the power supply/battery charger unit

above load.conditions is 75 W or less are deemed to conform without further testing
Cified in Clause 7.

ITE systems designed for use with a manufacturer-supplied power distribution system,

ner,

pliance with the limits of this document shall be met at the input supplied from the pyblic

IT equipment with external power suppliesCotr” battery chargers, manufacturers may

5 of
side

oaded by a resistive load, provided that, with the resistive load applied, the peak-to-peak

= O
=

ng

er supply/battéry charger units whose AC input power measured according to 6.3.2 under

as
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1 Test conditions for-induction-hobs cooking appliances

B.1

Indy
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1.1 Induction hobs and hotplates r\%

ction hobs and hotplates shall be operated with a steel pan which Contﬁﬁ approxma
its maximum capacity of water at room temperature and which is po ed at the ce
ach cooking zone. Each cooking zone shall be tested separately |n o-step procedu

The different control levels (including boost mode) are tested ﬁa@rst for a few second
there are no discrete power levels, the control range is diyided into 10 approximg
pquidistant steps. The control level with the highest THC |sC}aterm|ned

The measurement for comparison with the harmonic h&smn limits, as defined in 6.
Shall be done with the control level producing the hlg[b st THC, as determined in ste
and with a test observation period according to T

diameter of the base of the pan shall be a gst the diameter of the cooking zone.
llest standard cooking vessel complying wg\ is requirement is used.

tely
ntre
re:

s. |If
tely

3.2,
1),

The

nominal diameters of the contact s@ace of standard cooking vessels are 110 mm,

mm, 180 mm, 210 mm, 300 mm.

.\Q,
vessel bottom shall be concaye and shall not deviate from flatness by more than 0,6 9
iameter at the ambient temgr ture (20 = 5) °C.

king zones which areCn’tended for use with vessels having a curved bottom (e.g.
s) shall be measu d-with the vessel provided together with the hob, or with the ve
mmended by th&ufacturer

O

sured s tely.

Sid¢ by si%efg?king zones which can be combined and controlled together shall

a}

-

be tested with a vessel of 300 mm diameter. The vessel shall be placed centrig

k@es with many small coils which are automatically configured to an active heating
I

o of

ok
ssel

be

ally

in th

'
C CUURIITY ZUTIT.

B.11.2 Hobs and hotplates other than induction cooking appliances

For equipment with several cooking zones, the measurements as defined in 6.3.2 shall be
performed separately on each individual cooking zone.

Each cooking zone shall be operated with the control settings expected to produce the
maximum THC. A suitable pan or pot filled with approximately half its maximum capacity of
water shall be placed at the centre of the cooking zone.
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2 Test conditions for air conditioners

If the input power of the air conditioner is controlled by an electronic device so that the
revolution speed of the fan or compressor motor is changed in order to get the suitable air
temperature, the harmonic currents are measured after the operation becomes steady-state

und

If th
sett]

er the following conditions:

The temperature control shall be set to the lowest value in the cooling mode and to
highest value in the heating mode.

o Yo}

the

= ) o PRy " £ n b I} el an-oo o 4 L 1
TS allToITTTU CITTPTTalurc  TUT 1ColTy olidil VT oU U T 20 1T 1T COUTINTY  TIUUT,

nhaled from the indoor and from the outdoor unit of the appliance.

inpyt power.

If the air conditioner does not contain power electronic elements (e.g. diodes, dimm
thyrjstors, etc.), it need not be tested against harmonic currentlimits.

B.1

3 Test conditions for kitchen machines as defined in IEC 60335-2-14

Kitchen machines as listed in the scope of IEC 60335-2-14 are deemed to conform to
harmonic current limits of this document without further testing.

B.1

Tes
sha

4 Test conditions for arc welding.equipment which is not professional
equipment

ting shall be carried out at an_ambient temperature between 20 °C and 30 °C. The
| be started with the arc welding power source at ambient temperature. The arc wel

power source shall be connected to a conventional load. It shall be operated at the r
maximum welding current\J, ., and conventional load voltage given in Table B.1.

obs

thern

equ

brvation period shall be 10 thermal cycles (for short cyclic equipment where the

Ipment where the“first thermal cycle is greater than 2,5 min). Multi-process arc wel

power sources shall be tested using the process which gives the highest input current.

defi

hitions forgonventional load, 75,44, I, and U, are given in IEC 60974-1.

Table B.1 — Conventional load for arc welding equipment tests

and

15 °C + 2 °C in the heating mode. If in the heating mode the rated input power is reached
bt a higher temperature, the air conditioner shall be tested at this ambient tempefature| but
no higher than 18 °C. The ambient temperature is defined as the temperature, 6f thg air

e heat is not exchanged to the ambient air but to another medium for ®@xample water} all
ngs and temperatures shall be chosen so that the appliance is opéerated with the rated

ers,

the

test
ing
ted
The
first

mal cycle is less\than or equal to 2,5 min) or one full thermal cycle (for long cyclic

ling
The

Welding process Load ‘\'/n"ngp
Manual metal arc welding with covered electrodes U, = (18 + 0,04 I,)
Tungsten inert gas U, = (10 + 0,04 I,)
Metal inert/active gas and flux cored arc welding U, = (14 + 0,05 1))
Plasma cutting U, =(80+0,4 1)
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B.15 Test conditions for high pressure cleaners which are not professional
equipment

The high pressure cleaner is adjusted according to normal operation as defined in IEC 60335-
2-79 except for the electronic power control.

High pressure cleaners with-electrenic variable input power-centroel shall be tested in three
modes of operation, each for an identical time interval that is at least 2 min long, with the
control adjusted:

— fommaximmumnTiTput poweT,

— 1050 % £ 5 % of the maximum active input power, or, if that is not possible (e.g. contrglled
n steps), to the point closest to 50 % that is supported by the equipment design,“and

— o minimum input power.

NOTE |If the active input power at minimum input power is higher than 50 % of the maximuarh, dctive input pqwer,
the gbove requirements imply that the high pressure cleaner is tested for three identical, timé intervals: one|[time
interpal with the control adjusted to maximum input power and two time intervals with_the control adjustdd to
minifnum input power.

These three time intervals need not be consecutive, but the application of limits accordinpg to
6.3.3.4 is done as if the intervals were consecutive. In that case;/ the entire test observation
peripod is made up of the three identical time intervals, without'taking into account harmeénic
curilent values outside these three intervals.

B.16 Test conditions for refrigerators and freezers

B.16.1 General

Refrigerators and freezers shall be tested\with an empty cabinet. The temperature—ce#ire!
sha|l be-adjusted set to-the its lowest-setling value intended for constant use (quick cool dpwn
fungtions are not considered). Theédmeasurement shall be started after the intefnal
temperature has been stabilized.

NOTE Stabilization of the temperature: can-aliernatively be deduced, for example, from the input power going into
a loy power mode.

Whe¢n the measurement is started, the ambient temperature shall be between 20 °C |and
30 9C. During the test'the ambient temperature shall be maintained within +2 °C.

B.16.2 Refrigerators and freezers with VSD

The| observation period shall be 1 h. A few seconds after starting the measurement, all dgors
and| further internal compartments shall be fully opened for 60 s and then closed again jand
kept closed for the rest of the observation period.

NOTE 1 A timing accuracy of +6 s is-deemed assumed to be sufficient for the targeted measurement repeatability,
see note 3 below.

Deviating from 6.3.2, the value of the input power to be used for the calculation of limits shall
be determined according to the following formula:

P, =0,78 x I, x U,

where
P.

i is the active input power in watts, to be used for the calculation of Class D limits (see

Table 3);

is the current in amperes of the appliance measured according to IEC 60335-2-24:2010, |
10.2;

1

m
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U, is the rated voltage in volts of the appliance. If the appliance has a rated voltage range,
U, has the value that has been used for measuring /,.

NOTE 2 P, is used for the calculation of limits instead of the measured active input power to eliminate the
influence of other loads than the VSD, for example lighting devices or heating elements for defrosting, on the limit
calculation. This also increases the repeatability of the measurement.

NOTE 3 The 5 % repeatability, mentioned in 6.3.3.1, can be achieved only if the climatic conditions are strongly
controlled and, for each test, the measurement is started at the same point in the control cycle of the EUT. If these
conditions are not fulfilled, the repeatability of the average value of the individual harmonic currents over the entire
test observation period can be as much as 10 % of the applicable limit.

B.16.3 _Refrigerators and freezers without VSD

Refrigerators and freezers without any variable speed drive to control compressor_motdr(s)
are | tested according to Class A limits in a representative 2,5 min observatiefn pefriod
accprding to Table 4 for long cyclic equipment.



https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

IEC 61000-3-2:2018 RLV © IEC 2018 - 41 -

Bibliography

IEC 60050-845, International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (available
at www.electropedia.org)

IEC 60107-1:1997, Methods of measurement on receivers for television broadcast
transmissions — Part 1: General considerations — Measurements at radio and video
frequencies

IEC 60268-1:1985, Sound system equipment — Part 1: General
IEC|60268-1:1985/AMD1:1988 Q
IEC|60268-1:1985/AMD2:1988 Qy

IEC|60335-2-2, Household and similar electrical appliances — Safety — Part 2A89Particular
requyiirements for vacuum cleaners and water-suction cleaning appliances (1/

IEC|60335-2-14, Household and similar electrical appliances — Safety —%rt 2-14: Particlular
reqliirements for kitchen machines S Y
Q

IEC|60335-2-79, Household and similar electrical appliances — %'?éty — Part 2-79: Particular
reqliirements for high pressure cleaners and steam cleaners C)

%

IEC|60598-2-17, Luminaires — Part 2-17: Particular r@irements — Luminaires for sfage
lighting, television and film studios (outdoor and indooQ

IEC|TR 60755, General requirements for residua%?rrent operated protective devices
&
IEC|60974-1, Arc welding equipment — Par Welding power sources
\
IEC|60974-6, Arc welding equipment.\ rt 6: Limited duty equipment
3

IEC|61000-2-2, Electromagnetic EanatibiIity (EMC) — Part 2-2: Environment — CompatiRility
levdls for low-frequency cond@&ed disturbances and signalling in public low-voltage pdwer
supply systems C)\\

IEC|61000-3-12, EIeo@rr;agnetic compatibility (EMC) - Part 3-12: Limits — Limits| for
hargonic currents @Iuced by equipment connected to public low-voltage systems with input
curent > 16 A "@.— 756 A per phase

IEC|62756- Qf)igita/ load side transmission lighting control (DLT) — Part 1: Bhsic
reqliire

N2



https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3



https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

IEC 61000-3-2:2018-01(en-fr)

IEC 61000-3-2

Edition 5.0 2018-01

INTERNATIONAL
STANDARD

ORME &

INTERNATIONALE S
v
ST * i
&
Q
N
©
<&
N
El¢ctromagnetic compatibility (EMC) — O
P;Et 3-2: Limits — Limits for harmonic curr missions (equipment input
current < 16 A per phase)
N

Cagmpatibilité électromagnétique (Cg&) -
Partie 3-2: Limites — Limites pourdes émissions de courant harmonique
(courant appelé par les apparq'qgs 16 A par phase)

Yl
)
| ////,ff

(



https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

-2- IEC 61000-3-2:2018 © IEC 2018

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 4
LN I 2 1 1 L N 1 S 6
1 ST e o] o 1Y PP PRPRN 7
2 NOIMAtIVE FEIEIENCES ...oeiii e 7
3 Terms and definitioNs ... 8
N C - 1= - | PP 11
5 Classification of eqQUIPMENt ... e T .12
8.1 GBNEIAL. e L N .12
8.2 Description of lighting equipment ... W N R 12

6 General reqUIremMeENtS ... YN .13
q.1 L= a1 - Y U - PP .13
q.2 Control MEethods ... A T .13
q.3 Harmonic current measurement ..........ooiiiiiiiiii S e .14
6.3.1 Test coNfigUIration . ... T e .14
6.3.2 Measurement proCedure ..........ooooiviiiiiienee L e .15
6.3.3 General requIremMents ........cooooeiiiiiiiiiiee e NS .15
6.3.4 Test observation period ..o 0 e A7

q.4 Equipment in @ raCK OF CaSe.......oiuiiiiie e e A7

7 Harmonic current mits ... S A7
1.1 LT a1 =Y P A7
1.2 Limits for Class A equipmMent. .. ..o s e .18
1.3 Limits for Class B equipment. ... o e .19
1.4 Limits for Class C eqUipmMeEnt .. . e .19
7.4.1 GENETAl e T .19
7.4.2 Rated power > 25 W . e .19
7.4.3 Rated power 25W and < 25 W ..o .20

1.5 Limits for Class D-equipment ... ... .21
Annex A (normative) Measurement circuit and supply SOUICe..........ccoveuviiiiiiiiiniiiieeeee, .23
A.1 =TS o [ o [ P .23
A.2 S TU o] o]} R Yo U o1 PP UPR .23
Annex B (norfmative) Type test conditions ........cooiiiiiiii i .26
B.1 L= 1= = Y USSP 26
B.2 Test conditions for television receivers (TV) ..o, .26
B2 1 General requirements .26
B.2.2 Measurement CONAItIONS ..... ... 26
B.2.3 IS S 1= L L 27

B.3 Test conditions for audio amplifiers.........ccooiiiiiiii 27
B.3.1 CONAItIONS ot 27
B.3.2 Input signals and [0adS ... ... 27

B.4 Test conditions for video-cassette recorders ...........coooiiiiiiiiiiiiii 28
B.5 Test conditions for lighting equipment ........ ..o 28
B.5.1 General CONAItIONS .. ... 28
B.5.2 =T o 0 o P 28
B.5.3 UM NI S e e e e 28
B.5.4 Lighting Control gear ... 28


https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

IEC 61000-3-2:2018 © IEC 2018 -3-
B.5.5 DLT CONtrol deVICES ...nieieee e 29
B.6 Test conditions for independent phase control dimmers for lighting
£ U T o 4= o | S 29
B.7 Test conditions for vacuum Cleaners .........ooouiiiiiiiiii e 29
B.8 Test conditions for washing machines ... 29
B.9 Test conditions fOr MICTOWAVE OVENS......co.iiiiiiii e 30
B.10 Test conditions for information technology equipment (ITE) .........ccooeiiiiiiininenn. 30
B.10.1 General CONAITIONS .. ... i 30
B.10.2 Optional conditions for measuring emissions of IT equipment with
external POWET SUPPIIES OF DAIIETY CNATQETS.....iooeeeseneeseseaannennansnannanees .31
B.11 Test conditions for cooking applianCes ..o .31
B.11.1 Induction hobs and hotplates ... e .31
B.11.2 Hobs and hotplates other than induction cooking appliances .........n.7......... .32
B.12 Test conditions for air conditioners ... T .32
B.13 Test conditions for kitchen machines as defined in IEC 60335-2-14/................... .32
B.14 Test conditions for arc welding equipment which is not professjonal
1= U Yo 4 =Y o | S N .32
B.15 Test conditions for high pressure cleaners which are nopt professional
CQUIPIME N e e T e e .33
B.16 Test conditions for refrigerators and freezers....... . i .33
B.16.1 LT o =T = | .33
B.16.2 Refrigerators and freezers with VSD ....{/ i .33
B.16.3 Refrigerators and freezers without VSD ... .34
(2710 T o = o 4 /28 S .35
Figyre 1 — Flowchart for determining conformity........c.oooiiiiiii e, .18
Figure 2 — lllustration of the relative phase angle and current parameters described in
420 3 e PP .20
Figure A.1 — Measurement circujtfor single-phase equipment...............cocooiiiiiiiiiiiin e, .24
Figure A.2 — Measurement circuit for three-phase equipment................. . .25
Tabje 1 — Limits for CIass A eqUIPMENT ... oo .21
Tabje 2 — Limits fof Class C equipment @ ... .. ... .21
Tabje 3 — Limitsifor Class D equipment .. ... e .22
Tabje 4 — Test observation Period ..o .22
Tabje B(1,~ Conventional load for arc welding equipment tests...........c.ccoooiiiiiiiiiiinnnnss .33



https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

1)

2)

3)

4)

5)

6)
7)

-4 - IEC 61000-3-2:2018 © IEC 2

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-2: Limits — Limits for harmonic current emissions
(equipment input current < 16 A per phase)

018

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEE€ ‘s to pro
imternational co-operation on all questions concerning standardization in the electrical and¢electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, réferred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interq
in the subject dealt with may participate in this preparatory work. International, governmental
on-governmental organizations liaising with the IEC also participate in this~preparation. IEC collabo
losely with the International Organization for Standardization (ISO) in accordance with conditions deterni
y agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical{committee has representation froj
terested IEC National Committees.

— o

IEC Publications have the form of recommendations for intermational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are¢made to ensure that the technical content of]
Hublications is accurate, IEC cannot be held responsibfe for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natiehal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible inCtheir national and regional publications. Any diverg
between any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestationl«0f conformity. Independent certification bodies provide confo
ssessment services and, in some areas,) access to |IEC marks of conformity. IEC is not responsible for
slervices carried out by independent ceftification bodies.

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

o liability shall attach to IEC-or its directors, employees, servants or agents including individual experts|
embers of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out_06f-the publication, use of, or reliance upon, this IEC Publication or any other

Attention is drawn te’the Normative references cited in this publication. Use of the referenced publicatio
indispensable_forthe correct application of this publication.

Attention is~drawn to the possibility that some of the elements of this IEC Publication may be the subje
patent rights? IEC shall not be held responsible for identifying any or all such patent rights.
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It forms part 3-2 of the IEC 61000 series. It has the status of a product family standard.

This fifth edition cancels and replaces the fourth edition published in 2014. This edition
constitutes a technical revision.

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

a)

b)

an update of the emission limits for lighting equipment with a rated power < 25 W to take

into account new types of lighting equipment;

the addition of a threshold of 5 W under which no emission limits apply to all ligh
equipment;

ting
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c)

d)
e)

the modification of the requirements applying to the dimmers when operating

non-incandescent lamps;

the addition of test conditions for digital load side transmission control devices;

the removal of the use of reference lamps and reference ballasts for the tests of lighting

equipment;
the simplification and clarification of the terminology used for lighting equipment;

the classification of professional luminaires for stage lighting and studios under Class A;

a clarification about the classification of emergency lighting equipment;
power <2 W;
An update of the test conditions for television receivers;

an update of the test conditions for induction hobs, taking also into account the o
types of cooking appliances;

equipment with an input current < 16 A to equipment with a rated input_current < 16 A.

Thel|text of this standard is based on the following documents:

Full
voti

FDIS Report on voting
77A/986/FDIS 77A/990/RYD

information on the voting for the approval of thiss\standard can be found in the repor
ng indicated in the above table.

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

Al

compatibility (EMC), can be found on:the IEC website.

The
the

committee has decided that the contents of this publication will remain unchanged

related to the specific publication. At this date, the publication will be

feconfirmed,
vithdrawn,
feplaced bysa\revised edition, or

hmended.

ther

for consistency with IEC 61000-3-12, a change of the scope of IEC-61000-3-2 from

on

5t of all parts in the IEC 61000 series, published under the general title, Electromagrietic

intil

stability date indicated of,the IEC web site under "http://webstore.iec.ch" in the data

IMP

ORTANT - The 'colour inside’ logo on the cover page of this publication indica

es

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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INTRODUCTION

61000 is published in separate parts, according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2: Environment

Par

Par

Par

Par

Par

Eac

or as technical specifieations or technical reports, some of which have already been publis

as §
nunj

Description levels
Classification of the environment

Compatibility levels
[ 3: Limits

Emission limits

committees)
l 4: Testing and measurement techniques

Measurement techniques
lesting techniques

E 5: Installation and mitigation guidelines

nstallation guidelines
Mitigation methods and devices

t 6: Generic standards
t 9: Miscellaneous

h part is further subdivided into several parts, published either as international stand

ections. Others (will be published with the part number followed by a dash and a sec
ber identifying\the subdivision (example: IEC 61000-6-1).

mmunity limits (in so far as they do not fall under the responsibility of the product

rds
hed
ond
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-2: Limits — Limits for harmonic current emissions
(equipment input current < 16 A per phase)

Scope

Thig
sup

It s

part of IEC 61000 deals with the limitation of harmonic currents injected into the~py
bly system.

becifies limits of harmonic components of the input current which can be\ produced

equjpment tested under specified conditions.

Thig
inpu
low+

Arc
and
for

sub

The

For
hav

NOT
sam

2

The
con
cite
any

IEC
com

blic

by

part of IEC 61000 is applicable to electrical and electronic equipment having a rated

t current up to and including 16 A per phase, and intended to be connected to pu
voltage distribution systems.

welding equipment which is not professional equipment;,with a rated input current u
including 16 A per phase, is included in this document\'Arc welding equipment inten
brofessional use, as specified in IEC 60974-1, is exclGded from this document and car
ect to installation restrictions as indicated in IEC 64000-3-12.

tests according to this document are type tests.

systems with nominal voltages less than.but not equal to 220 V (line-to-neutral), the li
e not yet been considered.

FE  The words apparatus, appliance, device and equipment are used throughout this document. They hav
e meaning for the purposes of this doéument.

Normative references

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

ent constitutes.tequirements of this document. For dated references, only the ed:l;ion

 applies. For undated references, the latest edition of the referenced document (inclu
amendments) applies.

60050-161, International Electrotechnical Vocabulary (IEV) — Part 161: Electromagn
patibility (available at www.electropedia.org)

blic

D to
ded
be

mits

b the

heir

ing

etic

IEC

IEC

60155, Glow-starters for fluorescent lamps

60268-3, Sound system equipment — Part 3: Amplifiers

IEC 60335-2-24:2010, Household and similar electrical appliances — Safety — Part 2-24:
Particular requirements for refrigerating appliances, ice-cream appliances and ice makers

IEC

61000-4-7:2002, Electromagnetic compatibility (EMC) — Part 4-7: Testing

and

measurement techniques — General guide on harmonics and interharmonics measurements
instrumentation, for power supply systems and equipment connected thereto

and
IEC

61000-4-7:2002/AMD1:2008
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161 and the
following apply.

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

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

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

3.1
portable tool
eledtrical tool which is hand-held during normal operation and used for a short‘time (a |few
minptes) only

Note] 1 to entry: Hand-held means that no part of the tool, except the power cord, rests on thé floor during ngrmal
operption.

3.2
lamip
soufce intended to produce an optical radiation, usually visible

Notel 1 to entry: For the purposes of this document, a lamp can also, bed solid state lighting module which can
contain further components, for example optical, electrical, mechanical-and/or electronic components.

3.3
selfl-ballasted lamp
unitfwhich cannot be dismantled without being permanently damaged, is provided with a lamp
cap|and incorporates a light source and the lighting control gear necessary for the operaftion
of the light source

3.4
lumlinaire
apppratus which distributes, filters\.or transforms the light transmitted from one or more lamps
and| which includes, except the-lamps themselves, all the parts necessary for fixing jand
profecting the lamps and, where necessary, circuit auxiliaries together with the means| for
conhecting them to the electric supply

[SO[URCE: IEC 60050-845:1987, 845-10-01, modified — the existing notes have been
rempoved]

3.5
input current
curnent directly supplied to an equipment or a part of equipment by the AC distribution sysfem

3.6

circuit power factor

ratio of the measured active input power to the product of the RMS supply voltage and the
RMS supply current

3.7

active power

mean value of the instantaneous power, taken over 10 (50 Hz systems) or 12 (60 Hz systems)
fundamental periods and measured in accordance with IEC 61000-4-7

Note 1 to entry: The active input power is the active power measured at the input supply terminals of the
equipment under test.
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3.8

balanced three-phase equipment
equipment having rated line current modules which differ by no more than 20 %

3.9

professional equipment
equipment for use in trades, professions or industries and which is not intended for sale to the
general public, as designated by the manufacturer

[SOURCE: IEC 60050-161:1990, 161-05-05, modified — the existing Note has been replaced

by

t

tota] RMS value of the harmonic current components of orders 2 to 40, expressed as:

40
THC = | > I}
h=2

Note] 1 to entry: This note applies to the French language only.

3.1
tot

TH.
ratix of the RMS value of the sum of the harmonic components (in this context, harm

4

dl harmonic distortion

curfent components I, of orders 2 to 40) to the' RMS value of the fundamental compon
explessed as:

Note] 1 to entry: This note applies to the French language only.

3.1

:
r

partial odd harmonic current

PO

C

tota] RMS value-of the odd harmonic current components of orders 21 to 39, expressed as

Not

3.1

, 39
pPoHC = | N'J?
yavpuy

bnic
ent,

h=21,23

e 1 to entry: This note applies to the French language only.

3

lighting equipment
equipment with a primary function of generating and/or regulating and/or distributing optical
radiation

Not

e 1to entry: See also 5.2.
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3.14

stand-by mode

non-operational, low power consumption mode (usually indicated in some way on the
equipment) that can persist for an indefinite time

3.15

repeatability

<results of measurements> closeness of the agreement between the results of measurements
of harmonic currents on the same equipment under test, carried out with the same test
system, at the same location, under identical test conditions

3.1

repfoducibility
<results of measurements> closeness of the agreement between the results of measurements
of harmonic currents on the same equipment under test, carried out with. 'different ftest
sysfems under conditions of measurement intended to be the same in each case

Notel 1 to entry: The test system and test conditions are assumed to fulfil all normative requirements in] the
applicable standards.

3.17
variability
<resgults of measurements> closeness of the agreement between the results of measuremegnts
of Harmonic currents on different samples of the same type‘ef equipment under test, haying
no lintentional differences, carried out with different -test systems under conditiony of
megsurement intended to be the same in each case

Notel 1 to entry: The test system and test conditions are,_assumed to fulfil all normative requirements in the
applicable standards.

Notel 2 to entry: In the context of this document, the me@aning of the terms can be summarized as follows:

Term Meaning
Repeatability Same equipment underitest (EUT), same test system, same test conditions, repeated tedts
Reproducibility Same equipment under test (EUT), different but normative test systems, different but

normative test conditions

Valiability Different equipments under test (EUTs) of the same type, having no intentional differences,
different but.normative test systems, different but normative test conditions

3.1
varijable speed.drive
VS
equjpment;‘based on power electronics, which enables the speed and/or torque of a motqr to
be gontinuously controlled

3.19
lighting control gear

device connected between the supply and one or more lamps, enabling the lamp(s) to operate
as intended

Note 1 to entry: The lighting control gear can consist of one or more separate components. It can include means
for dimming, correcting the power factor and suppressing radio interference, and further control functions.

Note 2 to entry: The lighting control gear can be partly or totally integrated in some lamps, such as in the case of
self-ballasted lamps. Any references to lighting control gear include any such integrated lamps.

Note 3 to entry: Examples of lighting control gear are ballasts or electronic control gear for discharge lamps,
step-down converters for incandescent lamps, drivers for solid state lighting modules.

Note 4 to entry: For the purposes of this document, independent phase control dimmers as defined in 3.23 and
3.24 are not considered to be lighting control gear.
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Note 5 to entry: Mechanical switches and relays, and other simple devices providing on/off control only, do not
produce distorted currents and are not considered to be lighting control gear.

3.20

digital load side transmission lighting control device

DLT control device

device to control lighting parameters of electronic lighting equipment, such as light level and
light colour, using data transmission over its load side mains wiring in accordance with
IEC 62756-1

Note 1 to entry: A DLT control device is wired like a phase control dimmer, but does not directly make the supply
poweg—delivered—to-the—connected—dedicatedlighting—eguipmentvary—lt-transmits—digital-sighals—over—the—ppwer
) . ) R DY . 7 . > o . T
cabl¢ on the load side to the dedicated lighting equipment, which contains means for receiving and interpreting
contfol signals as well as built-in means for dimming, colour variation, etc.

Notel 2 to entry:  This note applies to the French language only.

3.21
dimmer
dev|ce to control the light output level of lighting equipment

3.23
built-in dimmer
dimmer which is either contained within the enclosure of a luminaire or mounted in its supply
cable

3.21
independent dimmer
dimmer other than a built-in dimmer

3.24
phase control dimmer
elegtronic switch producing a leading edge (forward phase) or a trailing edge (reverse phase)
AC waveform

Notel 1 to entry: This AC waveform is supplied to one or more loads and its conduction angle is adjustable.

3.2

universal phase control.dimmer
phage control dimmer_‘Which is capable of switching, automatically or manually, between
producing a leading €dge or a trailing edge AC waveform

3.26
professionalluminaire for stage lighting and studios
lum|naire_(eutdoor or indoor) for stage lighting or for television, film or photographic stuglios
within the scope of IEC 60598-2-17 and which is professional equipment

4 General

The objective of this document is to set limits for harmonic emissions of equipment within its
scope, so that, with due allowance for the emissions from other equipment, compliance with
the limits ensures that harmonic disturbance levels do not exceed the compatibility levels
defined in IEC 61000-2-2.

Professional equipment that does not comply with the requirements of this document can be
permitted to be connected to certain types of low voltage supplies, if the instruction manual
contains a requirement to ask the supply utility for permission to connect. Recommendations
concerning this aspect are contained in IEC 61000-3-12.
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5 Classification of equipment

5.1 General

For the purpose of harmonic current limitation, equipment is classified as follows:
Class A:

Equipment not specified as belonging to Class B, C or D shall be considered as Class A
equipment.

Sonl\e examples of Class A equipment are:

— palanced three-phase equipment;

— household appliances, excluding those specified as belonging to Class B, & or D;
— Yacuum cleaners;

— high pressure cleaners;

— tools, excluding portable tools;

— [ndependent phase control dimmers;

— audio equipment;

— professional luminaires for stage lighting and studios.

NOTE 1 Equipment that can be shown to have a significant effest'on the supply system might be reclassified
future edition of this document, taking into account the following factors:

na

—  phumber of pieces of equipment in use;
- Huration of use;

- Eimultaneity of use;

- bower consumption;

—  parmonic spectrum, including phase.
Clasgs B:

— portable tools;
— farc welding equipment which is not professional equipment.

Class C:
— |ighting equipment.
Class D:

Equiprment having a specified power according to 6.3.2, less than or equal to 600 W, of|the
fo” VV;IIH typUO.

— personal computers and personal computer monitors;
— television receivers;

— refrigerators and freezers having one or more variable-speed drives to control compressor
motor(s).

NOTE 2 Class D limits are reserved for equipment that, by virtue of the factors listed in note 1, can be shown to
have a pronounced effect on the public electricity supply system.

5.2 Description of lighting equipment
In this document, lighting equipment as defined in 3.13 includes:

— lamps and luminaires;
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— the lighting part of multi-function equipment where one of the primary functions of this is
illumination;

— independent lighting control gear;

— ultraviolet (UV) and infrared (IR) radiation equipment;

— illuminated advertising signs;

— independent dimmers, other than phase control types, for lighting equipment;
— DLT control devices.

In this document, lighting equipment as defined in 3.13 excludes:

— lighting devices built in equipment with another primary purpose, such as photocopaiiers,
bverhead projectors and slide projectors, or employed for scale illumination or<iadicaltion
DUrposes;

— household appliances whose primary function is not for generating and/or regulating
and/or distributing optical radiation but which contain one or more lamps with or without a
separate switch (e.g. a range hood with a built-in lamp);

— |ndependent phase control dimmers;
— professional luminaires for stage lighting and studios;

— emergency luminaires that emit light only during emergency-mode.
6 |[General requirements

6.1 General

Thel restrictions specified in 6.2 also apply to_the categories of equipment listed in 7.1| for
whi¢th no harmonic current limits apply.

The| requirements and limits specified_ih this document are applicable to the power ipput
termpinals of equipment intended to:be& connected to 220/380 V, 230/400 V and 240/415V
sysfems operating at 50 Hz or 60_Hz. Requirements and limits for other cases are not|yet
spetified.

A simplified test method is(permitted for equipment that undergoes minor changes or updattes,
proyided that, in previous full compliance tests, it has been shown to have current emissijons
belgw 60 % of the applicable limits and the THD of the supply current is less than 15 %. [The
simplified test methad consists of verifying that the updated equipment has an active ipput
power within £20 % of that of the originally tested product, and that the THD of the supply
curfent is less-than 15 %. Products that fulfill these requirements are deemed to comply With
the |applicabtellimits, but in case of doubt the result of a full compliance test according to
Clayises 6.and 7 takes precedence over this simplified method.

6.2 Control methods

Asymmetrical controls according to IEC 60050-161:1990, 161-07-12, and half-wave

rectification directly on the mains supply may only be used in the following circumstances:

a) where they are the only practical solution permitting the detection of unsafe conditions, or

b) where the controlled active input power is less than or equal to 100 W, or

c) where the controlled appliance is a portable equipment fitted with a two-core flexible cord
and is intended for use for a short period of time, i.e. for a few minutes only.

If one of these three conditions is fulfilled, half-wave rectification may be used for any
purpose, whereas asymmetrical controls may only be used for the control of motors.

NOTE 1 Such equipment includes, but is not limited to, hair dryers, electrical kitchen appliances and portable
tools.
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Symmetrical control methods which can produce harmonics up to the 40th order in the input
current may be used for the control of the power supplied to heating elements provided that
the full sine-wave input power is less than or equal to 200 W, or that the limits of Table 3 are
not exceeded.

Such symmetrical control methods are also allowed for professional equipment provided that
either

a) one of the above conditions is fulfilled, or

b) the relevant emission limits according to Clause 7 are not exceeded when tested at the

1) it is necessary to control precisely the temperature of a heater whose thermal*{ime
constant is less than 2 s, and

P) there is no other technique economically available.

Professional equipment whose primary purpose, considered as a whole, is not for heafing,
shal|l be tested against the relevant emission limits according to Clause 7;

NOTE 2 An example of a product whose primary purpose is not heating is a phetocopier, whereas a cookfr is
consjdered to have heating as its primary purpose.

Domestic equipment with symmetrical control used for a short time (for example hair dryers)
shall be tested under Class A.

Even though asymmetrical controls and half-wave<rectification are permitted under [the
conflitions given above, the equipment shall still eomply with the harmonic requirements of
this|[document.

NOTE 3 When using asymmetrical controls or half-waye rectification under the above circumstances, the |nput
currgnt has a DC component that can disturb certainsntypes of protection devices in case of an earth fault.| See
IEC TR 60755.

6.3 Harmonic current measurement
6.3./1 Test configuration

Harmonic components shall~be measured in accordance with the requirements given in
Annex A for the test circuit and the supply source.

Specific test conditions for the measurement of harmonic currents associated with some types
of equipment are\given in Annex B.

For|equipment not mentioned in Annex B, emission tests shall be conducted with the uder's
operationTcontrols or automatic programs set to the mode expected to produce the maximpum
total harmonic current (THC) under normal operating conditions. This defines the equipnent
set-up.during emission tests and not a requirement to measure THC or to conduct searghes
for worst-case emissions.

The harmonic current limits specified in Clause 7 apply to line currents and not to currents in
the neutral conductor. Nevertheless, for single-phase equipment, it is permissible to measure
the currents in the neutral conductor instead of the currents in the line.

The equipment is tested as presented by, and in accordance with information provided by, the
manufacturer. Preliminary operation of motor drives by the manufacturer can be needed
before the tests are undertaken to ensure that results correspond with normal use.
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6.3.2 Measurement procedure

The test shall be conducted according to the general requirements given in 6.3.3. The test
duration shall be as defined in 6.3.4.

The measurement of harmonic currents shall be performed as follows:
— for each harmonic order, measure the 1,5s smoothed RMS harmonic current in each
discrete Fourier transform (DFT) time window as defined in IEC 61000-4-7;

— calculate the arithmetic average of the measured values from the DFT time windows, over

hao aentira aohcarvation narind ac dafinad in 6 2 4
HEe-eHtH-e-0pSeH/atHo—peHoa ceHRee1H—oo4-

Thel| value of the input power to be used for the calculation of limits shall be determined as
follqws:

— easure the 1,5 s smoothed active input power in each DFT time window;

— fetermine the maximum of the measured values of power from the DFT @ime windows ¢ver
he entire duration of the test.

NOTE The active input power supplied to the smoothing section of the measuring instrument as defingd in
IEC $1000-4-7 is the active input power in each DFT time window.

The] harmonic currents and the active input power shall be measured under the same [test
conflitions but need not be measured simultaneously.

Thel manufacturer may specify any value of powerlwhich is within £10 % of the adtual
megsured value and use it for determining the limits‘for the original manufacturer's conformity
assessment test. The measured and specified valtes of power, as defined in 6.3.2, shal| be
docpmented in the test report.

If tHe value of the power found by measurément during emission tests other than the oridinal
manufacturer’s conformity assessment test, measured according to the terms of 6.3.2, is|not
lesq than 90 % nor greater than 110 %<f the value for power specified by the manufacturgr in
the [test report (see 6.3.3.5), the specified value shall be used to establish the limits. If|the
megasured value is outside of thisctolerance band around the specified value, the measyred
power shall be used to establish the limits.

For| Class C equipment,. the fundamental current and power factor, specified by [the
manufacturer, shall be\*used for the calculation of limits (see 3.6). The fundamental
conmponent of the-‘current and the power factor are measured and specified by [the
manufacturer in the“’same way as the power is measured and specified for the calculation of
Clagss D limits;,"Fhe value used for the power factor shall be obtained from the same DFT
megdsurement window as the value for the fundamental component of current.

6.3.3 General requirements

6.3.3.7 Repeatability

The repeatability (see 3.15) of the average value for the individual harmonic currents over the
entire test observation period shall be better than +5 % of the applicable limit, when the
following conditions are met:

— the same equipment under test (EUT) (not another of the same type, however similar);

— the same test system;

— the same location;

— identical test conditions;

— identical climatic conditions, if relevant.
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This repeatability requirement serves the purpose of defining the necessary observation
period, see 6.3.4. It is not intended to serve as a pass/fail criterion for the assessment of
compliance with the requirements of this document.

6.3.3.2 Reproducibility

The reproducibility (see 3.16) of measurements on the same EUT with different test systems
cannot be definitively calculated so as to apply to all possible combinations of EUT,
harmonics meter and test supply, but can be estimated to be better than £ (1 % + 10 mA),
where the 1 % is 1 % of the average value of the total input current taken over the entire test
observation period, Therefore, differences in results which are less than that value of current
are [deemed negligible, but in some cases a higher value can occur.

For|the avoidance of doubt in such cases, test results, obtained at different locations of on
diffgrent occasions, that show that all the relevant limits are met shall be "accepted as
demonstrating compliance, even though the results can differ more thanthe values| for
rep¢atability and reproducibility, given above.

NOTE The variability (see 3.17) of measurements on different EUTs of the same\type, having no intent|onal
diffefences, can be increased by practical component tolerances and other effectsy such as possible interacfions
betwleen the characteristics of the EUT and the measuring instrument or the power supply. The results of these
effeqts cannot be quantified in this document, for the same reasons as for reproducibility. The second paragraph of
6.3.3.2 also applies in the case of variability.

A copcession in respect of limit values to allow for possible variability is outSide the scope of this document.
6.3.3.3 Starting and stopping

When a piece of equipment is brought into operation or is taken out of operation, manually or
automatically, harmonic currents and power are' not taken into account for the first J0 s
follgwing the switching event.

The| equipment under test shall not be in:stand-by mode (see 3.14) for more than 10 % of jJany
obsgrvation period.

6.3.3.4 Application of limits

The| average values for (the individual harmonic currents, taken over the entire [test
obsgrvation period shall be Tess than or equal to the applicable limits.

For|each harmonie-‘erder, all 1,5 s smoothed RMS harmonic current values, as defineg¢ in
6.3.2, shall be either:

a) |less thap~or equal to 150 % of the applicable limits, or
b) less than or equal to 200 % of the applicable limits under the following conditions, which
apply-all together:
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2) the excursion beyond 150 % of the applicable limits lasts less than 10 % of the test
observation period or in total 10 min (within the test observation period), whichever is
smaller, and

3) the average value of the harmonic current, taken over the entire test observation
period, is less than 90 % of the applicable limits.

Harmonic currents less than 0,6 % of the input current measured under the test conditions, or
less than 5 mA, whichever is greater, are disregarded.

For the 215t and higher odd order harmonics, the average value obtained for each individual
odd harmonic over the full observation period, calculated from the 1,5 s smoothed RMS
values according to 6.3.2, may exceed the applicable limits by 50 % provided that the
following conditions are met:


https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

IEC 61000-3-2:2018 © IEC 2018 -17 -

e the measured partial odd harmonic current does not exceed the partial odd harmonic
current which can be calculated from the applicable limits;

e all 1,5 s smoothed RMS individual harmonic current values shall be less than or equal to
150 % of the applicable limits.

These exemptions (the use of the partial odd harmonic current for the average values and the
200 % short term limit for single 1,5 s smoothed values) are mutually exclusive and shall not
be used together.

6.3.3.5 Test report

The| test report may be based on information supplied by the manufacturer to a testing facility,
e a document recording details of the manufacturer's own tests. It shall include all
releivant information for the test conditions, the test observation period, and, when_applicable

or
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stablishing the limits, the active power or fundamental current and power factor.

Harmonic current limits

procedure for applying the limits and assessing the results is shown in Figure 1.

the following categories of €quipment, limits are not specified in this document:

F 1
ighting equipment«with a rated power less than but not equal to 5 W;
pquipment withra;rated power of 75 W or less, other than lighting equipment;

professional equipment with a total rated power greater than 1 kW,

Test observation period

ervation periods (T,,s) for four different types of equipment behayiour are considered fand
Cribed in Table 4.

Equipment in a rack or case

re individual self-contained items of equipment are installed in a rack or case, they|are
rded as being individually connected to the mains supply. The rack or case need no} be
ed as a whole.

General

Limits might be defined“in a future amendment or revision of the document.

FE 2 This valuermight be reduced from 75 W to 50 W in the future, subject to approval by National Commiftees
At time.

symmetrically controlled heating elements with a rated power less than or equal to 200|W;

naependent pnase control aimmers

with a rated power less than or equal to 1 kW when operating incandescent lamps;

with a rated power less than or equal to 200 W for trailing edge dimmers, and universal
phase control dimmers with the default mode set to trailing edge, when operating
lighting equipment other than incandescent lamps;

with a rated power less than or equal to 100 W for leading edge dimmers, and
universal phase control dimmers without default mode set to trailing edge, when
operating lighting equipment other than incandescent lamps.

Clarification: For independent phase control dimmers labelled for use with incandescent
lamps and other types of lighting equipment and with a rated power higher than 100 W or
200 W (depending on the type of phase control dimmer) and lower than or equal to
1 000 W, no limits apply to the dimmer when operating incandescent lamps, but limits
apply when operating lighting equipment other than incandescent lamps.
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NOTE 3 The lower bound for leading edge dimmers, and universal phase control dimmers without default mode
set to trailing edge, is lower than the lower bound for trailing edge dimmers because the higher order harmonic
emissions of leading edge dimmers are significantly higher when loaded with lamps other than incandescent lamps.

Start here:
determine Class
(Clause 5)

Yy

Uses technigues Yes Professional Yes
not allowed by " equipment ?

6.27
No ‘

Does not conform
A to IEC 61000-3-2

Belongs to
exceptions in 7.1 or
exceptions in
Annex B

A/

See Clause 4

No

Yes Conforms to
IEC*61000-3-2

\ 4

No

Test conditions
defined in
Clause B.2 and
onwards ? YeEs

No

A

Use the "generic" Apply those
conditions in 6.3.1 conditions

]

Relevant limits Yes | Conforms to
met ? ~1 1EC 61000-3-2

No

Rrofessional

equipment ? See Clause 4

No

y

Does not conform
to IEC 61000-3-2

IEC

Figure 1 — Flowchart for determining conformity

7.2 Limits for Class A equipment

For Class A equipment, the harmonics of the input current shall not exceed the values given
in Table 1.

Audio amplifiers shall be tested according to Clause B.3. Independent phase control dimmers
for lighting equipment shall be tested according to Clause B.6.
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Limits for Class B equipment

For Class B equipment, the harmonics of the input current shall not exceed the values given
in Table 1 multiplied by a factor of 1,5.

7.4

Limits for Class C equipment

7.4.1 General

Lighting equipment shall be tested according to Clause B.5.

har

of that control module may be disregarded provided that it is possible to measure the su

curr
equ

7.4 Rated power > 25 W

For
pow
in T

For
the
incl
exc
the

If t)"l: lighting equipment does not comply with the requirements of 7.4.2 or 7.4.3 due toLthe

onic contribution of one control module with an active input power < 2 W, the contribuy

ents of the control module and the rest of the equipment separately, and theCrest of

er greater than 25 W, the harmonics of the input current shall’not exceed the limits g
able 1.

any other lighting equipment having a rated power greater than 25 W, the harmonic
input current shall not exceed the relative limits\given in Table 2. For those types
ide means for control (e.g. dimming, colour), thevharmonics of the input current shall
bed the harmonic current values derived from_ the percentage limits given in Table 2
maximum active input power (P,,54) conditien’when tested in both following conditions:

vith the means for control set to obtaincR 5.

narmonic current (THC) within the\active input power range [Py, Prmaxls Where
Prin = 5 W, if P oy < 50 Wy

b Prin = 10 % of Py, if8OW < P, <250 W,

P Pin = 25 W, if Py > 250 W.

ion
bply
the

pment draws the same current during emission tests as under ngfmal operalting
congitions.

luminaires with incandescent lamps and built-in phase contfel~dimming having a rated

ven

5 of
that
not
for

vith the means for control set to-the position expected to produce the maximum fotal
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7.4.3 Rated power 25 W and <25 W

Y A
400 0,4
<65°
300 - 03
/IP+
- >90° -
200 - 0,2
- <60°
10 0,1
+0,05/p(abs)
0 0
—100|+ —0,05/5(aps) - 101
- <60°
—200H — 10,2
B >90° _
—300H 65° \Ip_ - 10,3
.
—40 10,4
Y A
IEC
NOTE 1y abs) is the higher absolute value of 1y, and 1.
Figure 2 — lllustration of‘the relative phase angle
and current parameters described in 7.4.3
Lighting equipment having a rated power greater than or equal to 5 W and less than or equal

to 26 W shall comply with one of the“following three sets of requirements:

he harmonic currents shall'not exceed the power-related limits of Table 3, column 2;

hot exceed 86 % and the fifth harmonic current shall not exceed 61 %. In addition,
vaveform of the input current shall be such that it reaches the 5 % current thres
pefore or at 60°( has its peak value before or at 65° and does not fall below the
current threshold before 90°, referenced to any zero crossing of the fundamental su
boltage. The-current threshold is 5 % of the highest absolute peak value that occurs in
measurement window, and the phase angle measurements are made on the cycle
ncludes this absolute peak value (see Figure 2). Components of current with frequen
bbove 9 kHz shall not influence this evaluation (a filter similar to the one described in
Df{EC 61000-4-7:2002 and IEC 61000-4-7:2002/AMD1:2008 may be used);

he third harmonic current, expressed as a percentage of the fundamental current, ghall

the
nold
5 %
bply
the
that
Cies
53

he THD shall not exceed /0 %. Ihe third order harmonic current, expressed as a

percentage of the fundamental current, shall not exceed 35 %, the fifth order current shall
not exceed 25 %, the seventh order current shall not exceed 30 %, the ninth and eleventh
order currents shall not exceed 20 % and the second order current shall not exceed 5 %.

If the lighting equipment includes means for control (e.g. dimming, colour), or is specified to
drive multiple loads, then the measurement is made only at the control setting and the load of
lamps that gives the maximum active input power.

NOTE The preceding requirement is based on the assumption that, for lighting equipment using control other than
phase control, the THC decreases when the input power is reduced.
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7.5 Limits for Class D equipment
For Class D equipment, the harmonic currents and the power shall be measured as defined in

6.3.2. The input currents at harmonic frequencies shall not exceed the values that can be
derived from Table 3 according to the requirements specified in 6.3.3 and 6.3.4.

Table 1 — Limits for Class A equipment

Harmonic order Maximum permissible
harmonic current
h A
Odd harmonics
3 2,30
5 1,14
7 0,77
9 0,40
11 0,33
13 0,21
15 <h <39 0,15%
Even harmonics
2 1,08
4 0,43
0,30
8<h<40 0,23%

Table 2 — Limits for Class C equipment 2

Harmonic order Maximum permissible harmonic
current expressed as a percentage of
the input current at the fundamental

frequency
h %
2 2
3 30-1°
5 10
7 7
9 5
11 <h <39 3
(odd harmonics only)

a8  For some Class C products, other emission limits apply (see 7.4).
b

A is the circuit power factor.
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Table 3 — Limits for Class D equipment

Harmonic order Maximum permissible Maximum permissible
harmonic current per harmonic current
watt

h mA/W A

3 3,4 2,30
5 1,9 1,14
7 1,0 0,77
9 0,5 0,40
11 0,35 0,33

13<h <39 3,85 See Table 1
(odd harmonics only) I

Table 4 — Test observation period

Type of equipment
behaviour

Observation period

Qus

si-stationary

Tops Of sufficient duration to meet the requirements for repeatability in 6.3.3.1

Shg

rt cyclic (T¢yce < 2,5 min)

Tops = 10 cycles (reference method) or Jyfe of sufficient duration or
synchronization to meet the requireménts for repeatability in 6.3.3.1 @

Ran

dom

Tops Of sufficient duration to meet’the requirements for repeatability in 6.3.3.1

Lon

g cyclic (Tgycle > 2,5 Min)

Full equipment program cyclevy(reference method) or a representative 2,5 min
period considered by the manufacturer as the operating period with the higheist
THC

Synchronization' means that the total observatiopyperiod is sufficiently close to including an exact integral
humber of equipment cycles such that the requiréments for repeatability in 6.3.3.1 are met.
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Annex A
(normative)

Measurement circuit and supply source

A.1 Test circuit

The measured harmonic values shall be compared with the limits given in Clause 7. The
harmonic currents of the equipment under test (EUT) shall be measured in accordance with
the circuits given in the following figures:

— Figure A.1 for single-phase equipment;

— Figure A.2 for three-phase equipment.

Megsurement equipment complying with IEC 61000-4-7 shall be used. Specifictest conditfons
for gome types of equipment are given in Annex B.

A.2| Supply source

While the measurements are being made, the test voltage )(U) at the terminals of |the
equjpment under test shall meet the following requirements:

range, the test voltage shall be 230 V or 400 V<{for single-phase or three-phase suppglies
respectively. The test voltage shall be maintained within £2,0 % and the frequency within
t+0,5 % of the nominal value.

a) [The test voltage (U) shall be the rated voltage of the*equipment. In the case of a vol%‘age
I

b) In the case of a three-phase supply, thedangle between the fundamental voltage on dach
pair of phases of a three-phase source<shall be 120° + 1,5°.

c) [The harmonic ratios of the test voltage (U) shall not exceed the following values with|the
FUT connected as in normal operation:

D,9 % for harmonic of order 3;

D,4 % for harmonic of ordef.5;

D,3 % for harmonic of order 7;

D,2 % for harmonictef order 9;

D,2 % for even(harmonics of order from 2 to 10;
D,1 % for harmonics of order from 11 to 40.

d) [The peak'value of the test voltage shall be within 1,40 times and 1,42 times its RMS value
and shall be reached within 87° to 93° after the zero crossing. This requirement does|not
applywhen Class A or B equipment is tested.

The values of impedances Zg and Zy, in Figures AT and A.Z are not speciiied, but shall be
sufficiently low for the requirements of Clause A.2 to be met. This is checked by measuring
the properties of the supply voltage at the point of connection of the EUT to the measurement
equipment. More information can be found in IEC 61000-4-7.

In some special cases, particular care can be necessary to avoid resonance between the
internal inductance of the source and the capacitances of the equipment under test.

For some types of equipment, such as single-phase uncontrolled rectifiers, some harmonic
amplitudes vary greatly with the supply voltage. To minimize variability, it is recommended to
maintain the voltage at the point of connection of the EUT to the measurement equipment to
230 V or 400 V within £1,0 V, evaluated over the same 200 ms observation window, used for
harmonic assessment.
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IEC
Key
S power supply source Zy input impedance of measurement equipment
M measurement equipment Zg internal impedance of the supply source
EUT| equipment under test 1, harmonic component of-order 4 of the line current
U test voltage G open-loop voltage ofdhe supply source

Figure A.1 — Measurement circuit for single-phase equipment
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power supply source

measurement equipment

equipment under test

open-loop voltage of the supply source

input impedance of the measurement equipment
internal impedance of the supply source
harmonic component of order % of the-line current

test voltage (shown as an example between phases L1 and L2)

Figure A.2 ~Measurement circuit for three-phase equipment

IEC
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Annex B
(normative)

Type test conditions

B.1 General

The test conditions for the measurement of harmonic currents associated with some types of
equipment are given Clauses B.2 to B.16.

NOTE Product committees are invited to submit proposals for defined test conditions for specific producfs to
IEC BC 77A, for inclusion in Annex B.

B.2| Test conditions for television receivers (TV)

B.2}1 General requirements

Megsurements shall include the loading of any auxiliary circuits included in the receiver,|but
exclude the loading of any peripheral equipment powered from the'receiver.

Thel TV shall be fed by an input signal in accordance with-B.2.2.1 and the image I¢vel
adjystments, sound level adjustments and energy-saving functions shall be set in accordance
with B.2.2.2 to B.2.2.4. Settings for which no specific requirements have been defined in B{2.2
shall be set to the default conditions under which the TV is delivered to the customer for home
use

B.2]2 Measurement conditions
B.2{2.1 Input signal

Anylinput signal (RF or baseband), containing video and audio as specified in B.2.2.1, may be
usefl. The television receiver is set to reproduce the content of the input signal. The signal
levgl shall be high enough, so that-the full screen display image has no noise and no bit erfor.

The|video signal is the colour bar signal, as defined in [IEC 60107-1:1997, 3.2.1.2.
Thelaudio signal is a1, 'kKHz sinusoidal signal.

B.2{2.2 Image-level adjustments

Conftrast, brightness, backlight and other functions (if they exist) of the TV shall be set to|the
default eonditions under which the TV is delivered to the customer for home use.

B.2:2-3—Soundteveladjustments

The volume control shall be adjusted between 8 % and 12 % of the maximum of the on-screen
audio display. All other audio functions shall be kept in the default conditions under which the
TV is delivered to the customer for home use.

B.2.2.4 Energy-saving function

Ambient light control, dynamic backlight control and other similar functions shall be switched
off. If they cannot be deactivated, use lighting equipment with illuminance = 300 Ix directly
irradiating the light sensor while testing, and indicate this in the test report. Any lighting
functions that are included in the TV and illuminate the environment of the TV shall be
switched on.
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3 Test report

test report shall indicate the input signal and settings of the television receiver.

Test conditions for audio amplifiers

1 Conditions

Audio amplifiers which draw a supply current which varies less than 15 % of the maximum
current with input signal voltages between zero and a rated source e.m.f. (as defined in

IEC

Oth

B.3
The

a)

b)

c)

d)

00206-3) shall be tested with no input signal.

er audio amplifiers shall be tested under the following conditions:

rated supply voltage;

fesponse set to give the widest flat response achievable;

nput signals and loads as given in B.3.2.
2 Input signals and loads

following test procedure applies.

for supplying loudspeakers. To monitor the output.voltage waveform of the audio ampljf

pf a powered loudspeaker, the audio analyzer/gseilloscope is connected to internal wifi
At a point representing the electrical output of\the amplifier.

pssociated crossover network.

amplifiers in which the surround sound channel amplifiers cannot be alternatively usec
A second set of left and right_channel amplifiers, set the controls so that the surrou

applied to the left and right-channels.

NOTE 2 For products not intended to reproduce 1 kHz signals, a frequency geometrically centred withi
Feproducing bandwidth of the amplifier is applied.

the left and right channels having 1 % total harmonic distortion, simultaneously. If |1

to obtain thehighest achievable power output at each output simultaneously. Confirm
the output signals of the surround sound channel amplifiers are 3 dB lower than the ou
signal at the outputs of the left and right channels.

e)

f)

Measure the output voltages of all channels and then readjust the input signal VOIE

step c) above.

In the case of products with provision for connection to external loudspeakers, proceed
specified in 6.3.

fotal harmonic.distortion cannot be obtained, adjust the signal voltage and/or gain contl:rols

normal position of user controls. In particular, any controls affecting the frequgncy

Connect suitable resistors, equal to the rated load impedance(s), to each amplifier output

ier
ng

NOTE 1 In the case of powered loudspeakers with internal audio amplifiers, the load is the loudspeakel and

Apply a sinusoidal signal at 1 kHzs(see note 2) to a suitable input. For multi-chapnel

as
nd

sound channel amplifiers are\supplied with signal at a level 3 dB lower than the signal

the

Adjust the input Signal and/or amplifier gain control(s) so as to obtain an output signa| for

%

hat
put

ge
of

as

For products with internal loudspeakers and without provision for connection to external
loudspeakers, note the RMS output voltage of the sinusoidal signal at the output of each

amplifier. Substitute the sinusoidal signal by a pink noise signal, bandwidth-limited

as

specified in 6.1 of IEC 60268-1:1985. Confirm the RMS value of the pink noise signal as it
appears at the output of each amplifier output is equal to the RMS value of the sinusoidal

waveform for that channel set as in step d) above. Proceed as specified in 6.3.
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B.4 Test conditions for video-cassette recorders

Measurements shall be made in the playback mode with the standard tape speed.

B.5 Test conditions for lighting equipment

B.5.1 General conditions

Measurements shall be made in a draught-free atmosphere and at an ambient temperature

within-the range from 20 °C to 27 °C nllring measurement the fnmpnrnhlro shall not var by

more than 1 K.

B.5/2 Lamps

Dis¢harge lamps shall be aged for at least 100 h at rated voltage. Discharge)lamps shal| be
operated for at least 15 min before a series of measurements is made.(Some lamp types
req;rire a stabilization period exceeding 15 min. Information given in theyrelevant IEC lamp
performance standard shall be observed.

Dur|ng ageing, stabilization and measurement, lamps shall beginstalled as in normal Uyse.
Self-ballasted lamps shall be operated in cap-up position.

B.5/3 Luminaires

The| luminaire is measured as manufactured. It shall"'be tested with lamps (or artificial loads)
hav|ng electrical characteristics close to those of the type of lamps specified for use with|the
lum|naire. If the luminaire incorporates more than one lamp, all lamps are connected [and
opefated during the test. If the luminaire is specified for use with more than one type of lamp,
megsurements shall be made with all the typés and the luminaire shall comply each timeg. In
the [case where the luminaire is equipped-with a glow starter, a starter in accordance with
IEC|60155 shall be used.

Incgndescent lamp luminaires which incorporate no lighting control gear and no control
dev|ce, excluding a mechanical\switch, are deemed to fulfil the harmonic current requirements
and|need not be tested.

If spparate tests with..each type of lamps (or artificial loads) specified for use with|the
lum|naire — the lamps (or artificial loads) having electrical characteristics close to those of| the
typg of lamps considered — have proved that the lighting control gear which is built into|the
lum|naire complies with the requirements, the luminaire is deemed to comply with these
reqlirementsiand need not be checked. If this is not the case, the luminaire itself shal| be
tested andsshall comply.

B.5)4 Lighting control gear

Lighting control gear shall be tested with lamps (or artificial loads) having electrical
characteristics close to the objective lamp values given in the lighting control gear
specification and being representative of the type of lamps intended to be used with the
lighting control gear.

In the case where the lighting control gear can be used with or without a series capacitor, or
where the lighting control gear is designed for several types of lamps, the manufacturer shall
specify in its catalogue for which type of circuit and lamps the lighting control gear fulfils the
harmonic requirements, and the lighting control gear shall be tested for each corresponding
type of circuit and lamps and shall comply each time.
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B.5.5 DLT control devices

The DLT control device shall be tested with a resistive load or a lighting load having the
maximum power allowed for the DLT control device.

B.6 Test conditions for independent phase control dimmers for lighting
equipment

If the phase control dimmer is specified for use with one or more types of lighting equipment,
the dimmer shall be tested with one representative sample of each type of lighting equipment
and| shall comply each time. In each case, the measurements shall be made with a lighiting
loaq having the maximum power allowed for the dimmer. The setting of the dimmer_is sqt to
the position expected to produce the maximum total harmonic current (THC).

Thel dimmer is deemed to comply when used with other lighting equipment) substant|ally
sim|lar to the representative types up to the declared power.

Whe¢n a phase control dimmer is tested with an incandescent lamp load,)the control is set to a
firing-angle of 90° + 5°, or if controlled by steps, to that step closest(te-90°.

B.7| Test conditions for vacuum cleaners

Thel air inlet of the vacuum cleaner is adjusted according to normal operation as definef in
IEC|60335-2-2.

Vacuum cleaners with variable input power shall be tested in three modes of operation, dach
for @an identical time interval that is at least 2 min'long, with the control adjusted:

— 1o maximum input power,

— 1050 % = 5 % of the maximum active input power, or, if that is not possible (e.g. contrglled
n steps), to the point closest to.50 % that is supported by the equipment design, and

— o minimum input power.

If the active input power af minimum input power is higher than 50 % of the maximum adtive
inpyt power, the above ‘requirements imply that the vacuum cleaner is tested for three
identical time intervals::one time interval with the control adjusted to maximum input pgwer
and|two time intervals.with the control adjusted to minimum input power.

These three time intervals need not be consecutive, but the application of limits according to
6.3.8.4 is done as if the intervals were consecutive. In that case, the entire test observaltion
period isade up of the three identical time intervals, without taking into account harmonic
current values outside these three intervals.

If the vacuum cleaner includes a control to select a temporary high-power (‘booster') mode of
operation, which automatically returns to a lower power mode, this high-power mode is not
considered for the calculation of the average values. This mode shall be tested only against
the limits for single 1,5 s smoothed RMS values (see 6.3.3.4).

B.8 Test conditions for washing machines

The washing machine shall be tested during a complete laundry program incorporating the
normal wash-cycle, filled with the rated load of double hemmed, pre-washed cotton cloths,
size approximately 70 cm x 70 cm, dry weight from 140 g/m2 to 175 g/m2. The cloths shall be
loaded into the washing machine in a way to avoid an unrealistic unbalance of the weight.

NOTE Loading the cloths one-by-one is one way to achieve this.
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The temperature of the fill water shall be

e 65 °C £ 5 °C for washing machines without heating elements and intended for connection
to a hot water supply;

e from 10 °C to 25 °C for other washing machines.

For washing machines with a programmer, the 60 °C cotton programme without pre-wash, if
available, shall be used, otherwise the regular wash programme without pre-wash shall be
used. If the washing machine contains heating elements which are not controlled by the
programmer, the water shall be heated to 65 °C + 5 °C before starting the first wash period.

If the washing machine contains heating elements and does not incorporate a programmer,
the water shall be heated to 90 °C + 5 °C or lower if steady conditions are established,before
starting the first wash period.

B.9| Test conditions for microwave ovens

The| microwave oven is tested with 100 % nominal power. It is operated with a potable wpter
loaq of initially 1000 g + 50 g in a cylindrical borosilicate glass vessel, having a maxinpum
material thickness of 3 mm and an outside diameter of approximately 190 mm. The loaf is
plaged at the centre of the shelf.

B.10 Test conditions for information technology(equipment (ITE)

B.10.1 General conditions

ITE| (including personal computers) which is“marketed without “factory-fitted options” fand
without expansion slot capabilities shall .bé&otested as supplied. ITE, other than personal
computers, which is marketed with “factory-fitted options” or has expansion slots, shal| be
tested with additional loads in each;&xpansion slot that result in the maximum power
conpumption attainable using the “factory-fitted options” specified by the manufacturer.

For|the testing of personal computers with up to 3 expansion slots, load cards configured for
the [maximum permitted power for each expansion slot shall be added to each respeqdtive
exppnsion slot. For the testing of personal computers with more than 3 expansion slots,
addjtional load cards shall-be installed at the rate of at least one load card for each group of
up o 3 additional slets\(i.e. for 4, 5 or 6 slots a total of at least 4 load cards shall be added.
For|7, 8 or 9 slots a total of at least 5 load cards shall be added, etc.).

In gdll configutations, the use of additional loads shall not cause the total DC output pgwer
aval|lable from the ITE power supply to be exceeded.

NOTE.f€ommon load cards for expansion slots such as PCI or PCI-2 are configured for 30 W but might be
adjugted as industry standards change

Modular equipment, such as hard drive arrays and network servers, are tested in their
maximum configuration. This does not mean that multiple options of the same type, such as
more than one hard drive, should be fitted, unless that is representative of the user
configuration, or the product is of a type (such as redundant arrays of inexpensive disks
(RAID)) for which such a configuration is not abnormal.

Emission tests shall be conducted with the user’s operation controls or automatic programs
set to the mode expected to produce the maximum total harmonic current (THC) under normal
operating conditions.

Power saving modes which can cause large power level fluctuations shall be disabled, so that
all, or part, of the equipment does not automatically switch off during the measurements.


https://iecnorm.com/api/?name=b85029373ab5f3c313e9cc37561512a3

IEC 61000-3-2:2018 © IEC 2018 -31-

For ITE systems designed for use with a manufacturer-supplied power distribution system,
such as one or more transformers, uninterruptible power supply (UPS) or a power conditioner,
compliance with the limits of this document shall be met at the input supplied from the public
low-voltage distribution network.

B.10.2 Optional conditions for measuring emissions of IT equipment with external
power supplies or battery chargers

For IT equipment with external power supplies or battery chargers, manufacturers may
choose

o pither to test the whole equipment according to B.10.1 (General conditions),

e pr to test the equipment by measuring the AC input power and the harmonic emissiong of
he associated power supply or battery charger according to 6.3.2 with the DC-output side
oaded by a resistive load, provided that, with the resistive load applied, the 'peak-to-peak
fipple voltage across the load is not greater than 5 % of the DC output voltage.

The| resistance value of the load shall be such that the active power dissipated in the Iozlij is
equpl to the DC output power rating, or, if that is not available, to the D€/6utput voltage ralting
muliiplied by the DC output current rating marked on the power supply/battery charger unit

Power supply/battery charger units whose AC input power measured according to 6.3.2 unjder
the [above load conditions is 75 W or less are deemed to conform without further testing} as
spegified in Clause 7.

B.11 Test conditions for cooking appliances

B.11.1 Induction hobs and hotplates

Inddiction hobs and hotplates shall be operated with a steel pan which contains approximately
half|its maximum capacity of water at reaom temperature and which is positioned at the centre
of e@ch cooking zone. Each cooking zone shall be tested separately in a two-step procedufe:

1) [The different control levels (inctuding boost mode) are tested at first for a few seconds. If
there are no discrete power levels, the control range is divided into 10 approximately
equidistant steps. The control level with the highest THC is determined.

2) |[The measurement for comparison with the harmonic emission limits, as defined in 6.3.2,
shall be done withithe control level producing the highest THC, as determined in steg 1),
and with a testobservation period according to Table 4.

The| diameter of;the base of the pan shall be at least the diameter of the cooking zone. [The
smdllest standard cooking vessel complying with this requirement is used.

The|l nominal diameters of the contact surface of standard cooking vessels are 110 mm,
145[{mm’, 180 mm, 210 mm, 300 mm. 'In

The vessel bottom shall be concave and shall not deviate from flatness by more than 0,6 % of
its diameter at the ambient temperature (20 + 5) °C.

Cooking zones which are intended for use with vessels having a curved bottom (e.g. wok
zones) shall be measured with the vessel provided together with the hob, or with the vessel
recommended by the manufacturer.

Side by side cooking zones which can be combined and controlled together shall be
measured separately.
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Cooking zones with many small coils which are automatically configured to an active heating
zone shall be tested with a vessel of 300 mm diameter. The vessel shall be placed centrically
in the cooking zone.

B.11.2 Hobs and hotplates other than induction cooking appliances

For equipment with several cooking zones, the measurements as defined in 6.3.2 shall be
performed separately on each individual cooking zone.

Each cooking zone shall be operated with the control settings expected to produce the

ma mum 7O A _cuitahlg nan ar nat fillad wwith annravimataly half e mavimuim caonanity of
HRHR— ——SHHta ot pah —p-ot+—Hr8a—WitH—apprexHato eSS d—eapacity

water shall be placed at the centre of the cooking zone.

B.12 Test conditions for air conditioners

If the input power of the air conditioner is controlled by an electronic device so that|the
revglution speed of the fan or compressor motor is changed in order t6>-get the suitablgd air
temperature, the harmonic currents are measured after the operation ecomes steady-sfate
under the following conditions:

— [The temperature control shall be set to the lowest value in the cooling mode and to|the
nighest value in the heating mode.

— [The ambient temperature for testing shall be 30 °CG+'2 °C in the cooling mode, [and
15 °C £ 2 °C in the heating mode. If in the heating/mode the rated input power is reached
At a higher temperature, the air conditioner shalldbetested at this ambient temperature| but
no higher than 18 °C. The ambient temperatufe is defined as the temperature of thg air
nhaled from the indoor and from the outdoor.unit of the appliance.

If the heat is not exchanged to the ambient.@ir but to another medium for example water} all
settings and temperatures shall be chosen*so that the appliance is operated with the rated
inpyt power.

If the air conditioner does not \dontain power electronic elements (e.g. diodes, dimmers,
thyristors, etc.), it need not be tésted against harmonic current limits.

B.13 Test conditions for kitchen machines as defined in IEC 60335-2-14

Kitchen machines(aslisted in the scope of IEC 60335-2-14 are deemed to conform to|the
harmonic currentilimits of this document without further testing.

B.14 Test conditions for arc welding equipment which is not professional
equipment

Testing shall be carried out at an ambient temperature between 20 °C and 30 °C. The test
shall be started with the arc welding power source at ambient temperature. The arc welding
power source shall be connected to a conventional load. It shall be operated at the rated
maximum welding current I, ,, and conventional load voltage given in Table B.1. The
observation period shall be 10 thermal cycles (for short cyclic equipment where the first
thermal cycle is less than or equal to 2,5 min) or one full thermal cycle (for long cyclic
equipment where the first thermal cycle is greater than 2,5 min). Multi-process arc welding
power sources shall be tested using the process which gives the highest input current. The
definitions for conventional load, I, 12 @and U, are given in IEC 60974-1.
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Table B.1 — Conventional load for arc welding equipment tests

Welding process Load \\//oltage
Manual metal arc welding with covered electrodes U, = (18 + 0,04 I,)
Tungsten inert gas U, = (10 + 0,04 I,)
Metal inert/active gas and flux cored arc welding U, = (14 + 0,05 1)
Plasma cutting U, =(80+0,4 1)

B.1

NOT]
the 4
inter
mini
The
6.3.

peri
curn

5 Test conditions for high pressure cleaners which are not professional
equipment

high pressure cleaner is adjusted according to normal operation as defined;in IEC 604
) except for the electronic power control.

h for an identical time interval that is at least 2 min long, with the.control adjusted:

0 maximum input power,

0 50 % + 5 % of the maximum active input power, or, if thdt is not possible (e.g. contro
n steps), to the point closest to 50 % that is supportedyby the equipment design, and

0 minimum input power.

bove requirements imply that the high pressure cleaner is tested for three identical time intervals: one

num input power.

se three time intervals need not be-gonsecutive, but the application of limits accordin
3.4 is done as if the intervals weré’consecutive. In that case, the entire test observa
od is made up of the three identical time intervals, without taking into account harm
ent values outside these threevintervals.

35-

W pressure cleaners with variable input power shall be tested in three modes of operatjion,

lled

E If the active input power at minimum input power isshigher than 50 % of the maximum active input pqwer,

time

al with the control adjusted to maximum input power and two time intervals with the control adjustgd to

g to
ition
bNic

B.16 Test conditions for refrigerators and freezers

B.16.1 General

Refrigerators and freezers shall be tested with an empty cabinet. The temperature shall be| set
to ifs lowest-value intended for constant use (quick cool down functions are not considergd).
Thel measurement shall be started after the internal temperature has been stabilized.

NOTE\ Stabilization of the temperature can be deduced, for example, from the input power going into a low ppwer
modeér-

When the measurement is started, the ambient temperature shall be between 20 °C and
30 °C. During the test the ambient temperature shall be maintained within £2 °C.

B.16.2 Refrigerators and freezers with VSD

The observation period shall be 1 h. A few seconds after starting the measurement, all doors
and further internal compartments shall be fully opened for 60 s and then closed again and
kept closed for the rest of the observation period.

NOT
note

E 1 A timing accuracy of +6 s is assumed to be sufficient for the targeted measurement repeatability,
3 below.

see
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Deviating from 6.3.2, the value of the input power to be used for the calculation of limits shall
be determined according to the following formula:

whe
P.

P, =0,78 x I, x U,

re

is the active input power in watts, to be used for the calculation of Class D limits (
Table 3);

see

is the current in amperes of the appliance measured according to IEC 60335-2-24:2010,

10 9.

U

r

NOT]
influ
calc

NOT
cont
cond
test

B.1

Ref
are
acc

U, has the value that has been used for measuring 7.

FE 2 P, is used for the calculation of limits instead of the measured active input power to. eliminatg
ence of other loads than the VSD, for example lighting devices or heating elements for defrosting, on the
lation. This also increases the repeatability of the measurement.

FE 3 The 5 % repeatability, mentioned in 6.3.3.1, can be achieved only if the climatic’conditions are strg
olled and, for each test, the measurement is started at the same point in the control cycle of the EUT. If t
itions are not fulfilled, the repeatability of the average value of the individual hatmonic currents over the &
pbservation period can be as much as 10 % of the applicable limit.

.3 Refrigerators and freezers without VSD

igerators and freezers without any variable speed drive to control compressor motd
tested according to Class A limits in a representative 2,5 min observation pe
brding to Table 4 for long cyclic equipment.

is the rated voltage in volts of the appliance. If the appliance has a rated voltage rarlxge,

the
limit

ngly
hese
ntire

r(s)

riod
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 3-2: Limites — Limites pour les émissions de courant harmonique
(courant appelé par les appareils <16 A par phase)

AVANT-PROPOS

1) Ya Commission Electrotechnique Internationale (IEC) est une organisation mondiale de‘/normalisgation
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a [pour
bjet de favoriser la coopération internationale pour toutes les questions de normalisation"dans les domgines
e |'électricité et de I'électronique. A cet effet, 'lEC — entre autres activités =\ ‘publie des Nofmes
imternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessiblep au
ublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élabaration est confiée § des
mités d'études, aux travaux desquels tout Comité national intéressé par le sujet)traité peut participer| Les
rganisations internationales, gouvernementales et non gouvernementales, enliaison avec I'lEC, partic|pent
dgalement aux travaux. L’IEC collabore étroitement avec I'Organisation Interhationale de Normalisation (I[SO),
lon des conditions fixées par accord entre les deux organisations.

2) Ues décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mgsure
u possible, un accord international sur les sujets étudiés, étant denhé que les Comités nationaux de |'IEC

intéressés sont représentés dans chaque comité d’études.

3) Ues Publications de I'l[EC se présentent sous la forme de reCommandations internationales et sont agrgées
mme telles par les Comités nationaux de I'lEC. Tous les/efforts raisonnables sont entrepris afin que |'IEC
assure de l'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de

éventuelle mauvaise utilisation ou interprétation qui en.estfaite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, fes’Comités nationaux de I'lEC s'engagent, dans toute la
esure possible, a appliquer de fagon transparente’les Publications de I'lEC dans leurs publications nationales
t régionales. Toutes divergences entre toutes{ Publications de I'IEC et toutes publications nationalef ou

regionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) YIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fpurnissent des services d'évaluation de\conformité et, dans certains secteurs, accédent aux marquep de
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification

indépendants.
6)
7)

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

ucune responsabilité ne doit étre imputée a I'l[EC, a ses administrateurs, employés, auxiliaireg ou
andataires, y compris (ses- experts particuliers et les membres de ses comités d'études et des Conités
ationaux de I'lEC, polr-tout préjudice causé en cas de dommages corporels et matériels, ou de tout gutre
ommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les|frais
e justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de
tpute autre Publication de I'lEC, ou au crédit qui lui est accordé.

8) Uattention eSt“attirée sur les références normatives citées dans cette publication. L'utilisation de publicafions

reférencées est obligatoire pour une application correcte de la présente publication.

9) Uattention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent [faire
bjét"dé droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

e'brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61000-3-2 a été établie par le sous-comité 77A: CEM -
Phénoménes basse fréquence, du comité détudes 77 de I'IEC: Compatibilité
électromagnétique.

Elle constitue la partie 3-2 de la série IEC 61000. Elle a le statut d'une norme de famille de
produit.

Cette cinquiéme édition annule et remplace la quatriéme édition parue en 2014. Cette édition
constitute une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:
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a)
b)
c)
d)
e)
f)

g)

Le texte de cette norme est issu des documents.suivants.

une mise a jour des limites d’émission pour les appareils d'éclairage ayant une puissance
assignée < 25 W afin de tenir compte des nouveaux types d’appareils d'éclairage;

I'ajout d'un seuil de 5 W en dessous duquel aucune limite d’émission ne s’applique a
I’ensemble des appareils d'éclairage;

la modification des exigences qui s’appliquent aux variateurs de lumiére lorsqu'ils font
fonctionner des lampes qui ne sont pas a incandescence;

I’ajout de conditions d'essai applicables aux dispositifs de commande d'éclairage par
transmission numérique cété charge;

la suppression de I'emploi de lampes de référence et de ballasts de référence pour les
ESSars des appareis d'ectairage;

a simplification et la clarification de la terminologie employée pour les appatreils
'éclairage;

a classification en classe A des luminaires professionnels pour I'éclairage des’scéneg de
héatre et pour les studios;

ine clarification de la classification des appareils d'éclairage de secours;

ine clarification pour les appareils d'éclairage comportant un modute’de commande ayant
ine puissance active d’entrée <2 W;

ine mise a jour des conditions d’essai des récepteurs de téléwision;

bne mise a jour des conditions d’essai des tables de cuisson a induction, tenant compte
Bgalement des autres types d’appareils de cuisson;

bn  cohérence avec I'IEC 61000-3-12, une modification du domaine d’application| de
'IEC 61000-3-2, qui couvrait les appareils ayant uticourant d’entrée < 16 A, et qui codivre
maintenant les appareils ayant un courant d’entfée’assigné < 16 A.

FDIS Rapport de vote
77A/986/FDIS 77A/990/RVD

Le fapport de vote indiqué dans le-tableau ci-dessus donne toute information sur le vote ayant

abopti a 'approbation de cettenorme.

Cet

e publication a été rédigée selon les Directives ISO/IEC, Partie 2

Ung liste de toutes les parties de la série IEC 61000, publiées sous le titre géngral

Compatibilité électromagnétique (CEM), peut étre consultée sur le site web de I'lEC.
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Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I''EC sous "http://webstore.iec.ch” dans les données
relatives a la publication recherchée. A cette date, la publication sera

e reconduite,

e supprimée,

e remplacée par une édition révisée, ou

e amendée.

publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par-conséquent,
imprimer cette publication en utilisant une imprimante couleur.

IMPIORTANT - Le logo "colour inside" qui se trouve sur la page de couverture/de c}te
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INTRODUCTION

L'IEC 61000 est publiée sous forme de plusieurs parties séparées, conformément a la
structure suivante:

Partie 1: Généralités

Considérations générales (introduction, principes fondamentaux)
Définitions, terminologie

Partie 2: Environnement

Description de I'environnement
Classification de I'environnement
Niveaux de compatibilité

Partie 3: Limites

_imites d’émission

_imites d’immunité (dans la mesure ou elles ne relévent pas des*comités de produits)
Partie 4: Techniques d’essai et de mesure

echniques de mesure
lechniques d’essais

Partie 5: Guides d’installation et d’atténuation

Suides d’installation
Méthodes et dispositifs d’atténuation

Partie 6: Normes génériques
Partie 9: Divers

Chgque partie est a son-tour subdivisée en plusieurs parties, publiées soit comme Normes
intefnationales, soit cemime spécifications techniques ou rapports techniques, dont certaines
ont déja été publiées_en tant que sections. D’autres seront publiées avec le numéro de partie,
suivi d’un tiret et dun second numéro identifiant la subdivision (exemple: IEC 61000-6-1).
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Partie 3-2: Limites — Limites pour les émissions de courant harmonique

1

(courant appelé par les appareils <16 A par phase)
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brésente partie de I'lEC 61000 traite de la limitation des courants harmoniques inje
5 |le réseau public d’alimentation.

définit les limites des harmoniques du courant d’entrée qui peuvent étre produits pan
griels soumis a I’essai dans des conditions spécifiées.

brésente partie de I'lEC 61000 est applicable aux appareils électriques et électroniq
Nt un courant d’entrée assigné dont la valeur est inférieure ou égale a 16 A par phas
sont destinés a étre raccordés a des réseaux publics de distribution a basse tension.

matériel de soudage a l'arc qui n'est pas du matériel, ‘professionnel, dont le cou
trée assigné est inférieur ou égal a 16 A par phase,“réleve du présent document
eriel de soudage a l'arc destiné a un usage professionnel, tel que spécifié d
C 60974-1, est exclu du domaine d'application du’présent document et peut étre suj
restrictions d'installation comme indiqué dans JMMEC 61000-3-12.

essais effectués conformément au présentdocument sont des essais de type.

limites applicables aux réseaux dont“la tension nominale est strictement inférieur
V (entre phase et neutre) n'ont pas>encore été envisagées.

fication pour les besoins du présent_ document.

Références normatives

exigences du-_présent document. Pour les références datées, seule I'édition ¢
plique. Pouriles références non datées, la derniére édition du document de référe
plique (y~compris les éventuels amendements).

60050-161, Vocabulaire Electrotechnique International (VEI) — Partie 161: Compatib
tromagnétique (disponible sous www.electropedia.org)

F  Les mots «appareil», «matériel» et «dispositif» sont utilisés dans le présent document. lls ont la mé

ctés

es

ues
e et

rant

Le
ans
bt a

documents sujvants cités dans le texte constituent, pour tout ou partie de leur contg¢nu,

itée
nce

ilité

IEC

IEC

60155, Interrupteurs d'amorgage a lueur pour lampes a fluorescence (starters)

60268-3, Equipements pour systémes électroacoustiques — Partie 3: Amplificateurs

IEC 60335-2-24:2010, Appareils électrodomestiques et analogues — Sécurité — Partie 2-24:
Régles particulieres pour les appareils de réfrigération, les sorbetiéres et les fabriques de
glace
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IEC 61000-4-7:2002, Compatibilité électromagnétique (CEM) — Partie 4-7: Techniques d'essai
et de mesure — Guide général relatif aux mesures d'harmoniques et d'interharmoniques, ainsi
qu'a l'appareillage de mesure, applicable aux réseaux d'alimentation et aux appareils qui y
sont raccordés

IEC 61000-4-7:2002/AMD1:2008

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 60050-161, ainsi que
les suivants, s'appliguent.

L'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étreyutiligées
en normalisation, consultables aux adresses suivantes:

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

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

3.1
outil portatif
outi] électrique tenu a la main pendant son fonctionnement nermal et utilisé pendant une
coufte période uniquement (quelques minutes)

Note]1 a l'article: Le qualificatif «tenu a la main» signifie qu'aucuhe partie de I'outil, a I'exception du g¢able
d'alifnentation, ne repose sur le sol au cours du fonctionnement normal.

3.2
lamjpe
soufce destinée a produire un rayonnement optique, en général visible

Notel 1 a I'article: Pour les besoins du présent documeént, une lampe peut également étre un module d'éclairgge a
semilconducteurs, qui peut contenir d'autres composants, par exemple des composants optiques, électriques,
mécaniques et/ou électroniques.

3.3
lamjpe a ballast incorporé
élément qui ne peut étre démonté sans étre endommagé définitivement, muni d'un culqgt et
confenant une source lumineuse et l'appareillage destiné a I'éclairage, nécessaire| au
fongtionnement de la source’lumineuse

3.4
lumfinaire
apppreil servant-a répartir, filtrer ou transformer la lumiére d'une ou de plusieurs lampep et
comprenant,~& I'exclusion des lampes elles-mémes, toutes les piéces nécessaires pour fixer
et protégenles lampes et, éventuellement, les circuits auxiliaires ainsi que les dispositifg de
conhexion'au circuit d'alimentation

[SOURCE: TEC 60050-845:7987, 845-10-0T modifiee — Tes noies existanies oni été
supprimées]

3.5

courant d’entrée

courant directement fourni a un appareil ou a une partie d'appareil par le réseau alternatif de
distribution

3.6

facteur de puissance du circuit

rapport de la puissance active d'entrée mesurée au produit de la tension efficace
d'alimentation et de I'intensité efficace du courant d'alimentation
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3.7

puissance active

valeur moyenne de la puissance instantanée, prise sur 10 (réseaux a 50 Hz) ou 12 (réseaux a
60 Hz) périodes du fondamental et mesurée conformément a I'lEC 61000-4-7

Note 1 a l'article: La puissance active d'entrée est la puissance active mesurée aux bornes d'entrée
d'alimentation de I'équipement en essai.

3.8

appareil triphasé équilibré
appareil dont les modules des courants assignés par phase ne différent pas de plus de 20 %
les NS par rapport aux autres

3.9
maftériel professionnel
matpriel utilisé dans les échanges commerciaux, dans les professions libérales ou dans
I'industrie, et qui n'est pas destiné a étre vendu au grand public, tel que |désigné paf le
fabricant

[SOURCE: IEC 60050-161:1990, 161-05-05 modifiée — la Note existante a été rempldcée
par [le texte ajouté a la fin de la définition]

3.1
courant harmonique total
TH(¢
valdur efficace totale des composantes harmoniques.du courant dont les rangs vont de|2 a
40, exprimé comme suit:

THE =

Notel 1 a l'article: L’abréviation « THC»_est dérivée du terme anglais développé correspondant «total harmonic
currgnt».

3.11
disforsion harmonique totale
TH

rapﬁort de la valeur(efficace de la somme des composantes harmoniques (dans ce conteixte,
conjposantes harmoniques de courant I, de rangs 2 a 40) sur la valeur efficace d¢ la
conlposante fondamentale, exprimé comme suit:

Note 1 a l'article: L’abréviation «THD» est dérivée du terme anglais développé correspondant «total harmonic
distortion».

3.12

courant harmonique impair partiel

POHC

valeur efficace totale des composantes harmoniques impaires du courant dont les rangs vont
de 21 a 39, exprimé comme suit:
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h=21,23

Note 1 a l'article: L’abréviation «POHC» est dérivée du terme anglais développé correspondant «partial
harmonic current».

3.13
appareils d'éclairage

odd

appareils dont une fonction principale est de produire et/ou de réguler et/ou de distribuer du

rayonnement optique

Note] 1 a I'article: Voir aussi 5.2.

3.1

modgle veille

mode (habituellement indiqué d'une fagon ou d'une autre sur I'équipement)-ouAd'appareil
pas| en fonctionnement et ou sa consommation de puissance est faible/ et qui peut
prolonger pendant une durée indéterminée

3.1

répetabilité

<résultats de mesures> étroitesse de l'accord entre les résultats des mesures de cour
harmoniques obtenues sur le méme appareil en essai, et efféectuées avec le méme syst
d’egsai, au méme emplacement et dans des conditions d'essai identiques

3.1
reproductibilité

est
se

nts
me

<résultats de mesures> étroitesse de l'accord entre les résultats des mesures de courants

harmoniques obtenues sur le méme appar€il en essai, et effectuées avec des systé
d’egsai différents dans des conditions de mesure voulues identiques a chaque fois

Note]1 a l'article: Le systéme d’essai et les\Conditions d’essai sont réputés satisfaire a toutes les exige
normatives des normes applicables.

3.11
varjabilité

nes

nces

<résultats de mesures> étroitesse de I'accord entre les résultats des mesures de courants

harmoniques obtenuessur des exemplaires différents du méme type d'appareil en eg
n‘ayant pas de difféfences intentionnelles, et effectuées avec des systémes d’essai différg
danp des conditions de mesure voulues identiques a chaque fois

Notel 1 a I'article "Le systeme d’essai et les conditions d’essai sont réputés satisfaire a toutes les exige
nornatives des_normes applicables.

Notel 2 a larticle: Dans le contexte du présent document, la signification des termes peut étre résumée co
suit:

sai,
bnts

nces

mme

d’essai différentes mais normalisées

Terme Signification
Répétabilité Méme appareil en essai (EUT1), méme systéme d’essai, mémes conditions d’essai, essais
successifs
Reproductibilité Méme appareil en essai (EUT), systémes d’essai différents mais normalisés, conditions

Variabilité Différents appareils en essai (EUT) du méme type, n’ayant pas de différences

mais normalisées

intentionnelles, systémes d’essai différents mais normalisés, conditions d’essai différentes

1 EUT= equipment under test.
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3.18
entrainement a vitesse variable
EVV

matériel, basé sur de I'électronique de puissance, permettant a la vitesse et/ou au couple d'un

moteur d'étre contr6lé en continu

3.19
appareillage destiné a I'éclairage

dispositif raccordé entre l'alimentation et une ou plusieurs lampes, permettant a la ou aux

lampes de fonctionner comme prévu

Notel 1 a l'article: L'appareillage destiné a I'éclairage peut comprendre un ou plusieurs composants distincfts. Il
peut| comprendre des moyens permettant de faire varier l'intensité de la lumiere, de corriger le _facteur de

puis$ance et de supprimer le brouillage radioélectrique, et d'autres fonctions de commande.

Note| 2 a l'article: L'appareillage destiné a I'éclairage peut étre intégré partiellement ou totalement‘dans certg

ines

lampes, comme dans le cas des lampes a ballast incorporé. Toutes les références a l'appareillage destipé a

I'écldirage comprennent toutes les lampes intégrées de ce type.

Notel 3 a I'article: Des exemples d'appareillage destiné a I'éclairage sont les_ballasts ou I'apparei

lage

élecfronique pour les lampes a décharge, les convertisseurs abaisseurs pour les lampes a incandescence| les

circdits de commande pour les modules d'éclairage a semiconducteurs.

Notel4 & l'article: Pour les besoins du présent document, les variateurs de luniiére indépendants & commande de
phade tels que définis en 3.23 et 3.24 ne sont pas considérés comme étant de {'appareillage destiné a I'éclairape.

Note]5 a l'article: Les interrupteurs mécaniques et les relais, et autres dispositifs simples qui assiirent

uniglement une commande marche/arrét, ne produisent pas de colnants déformés et ne sont pas consid
comine étant de I'appareillage destiné a I'éclairage.

3.2
dispositif de commande d'éclairage par transmission numérique c6té charge
dispositif de commande DLT

érés

disgositif destiné a commander les \paramétres d'éclairage d'appareils d'éclainage
élegtroniques, comme le niveau de lumiére et la couleur de la lumiére, en utilisant une

transmission de données sur le cablage secteur c6té charge, conformément a I'lEC 62756

—_

Notel 1 a l'article: Un dispositif de commande DLT est cablé comme un variateur de lumiére @ commandg de

phage, mais il ne fait pas varier directement la puissance d'alimentation fournie aux appareils d'éclairage raccq
condernés. Il transmet des signaux-numeériques sur le cable d'alimentation c6té charge a destination des apps

rdés
reils

d'éclpirage concernés, qui comprénnent des moyens pour recevoir et interpréter les signaux de commande, pinsi

que fles moyens incorporés permettant de faire varier l'intensité de la lumiére et la couleur, etc.

Notel 2 a I'article: L’abréwiation «DLT» est dérivée du terme anglais développé correspondant «digital load
trangmission lighting».

3.21
varijateur de-ldmiére
disgositif destiné a commander le niveau de lumiére en sortie de I'appareil d'éclairage

3.23
variateur de lumiére incorporé

side

variateur de lumiére qui est soit contenu a l'intérieur de I'enveloppe d'un luminaire, soit monté

sur son cable d’alimentation

3.23
variateur de lumiére indépendant
variateur de lumiére autre qu’un variateur de lumiére incorporé

3.24
variateur de lumiére a commande de phase

interrupteur électronique produisant une forme d'onde alternative a front montant (polarité de

phase directe) ou a front descendant (polarité de phase inverse)
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Note 1 a l'article:

conduction est ajustable.

3.25

variateur de lumiére a commande de phase universel
variateur de lumiére a commande de phase capable de changer, automatiquement ou
manuellement, entre la production d’'une forme d'onde alternative a front montant ou d’une
forme d’onde alternative a front descendant

3.26
luminaire professionnel pour I'éclairage des scénes de théatre et pour les studios

lum

Cette forme d'onde alternative est fournie a une ou plusieurs charges et son angle de

naire (a rexterieur ou a rinterieur) pour reclalfage des scenes de tnhedtre ou pour

studios de télévision, de cinéma ou de photographie, relevant du domaine d’applicatien
I"EC 60598-2-17, et qui est du matériel professionnel

4

Généralités

L'ohjectif du présent document est de fixer des limites pour les émissions)d'harmoniques
apppreils relevant de son domaine d'application, de maniére que,) compte tenu dg

con

ribution des émissions d'autres appareils, le respect de ces \limites garantit que

nivgaux de perturbations harmoniques ne dépassent pas les niveaux de compatibilité dé

les
de

des

la
es
inis

dang I'lEC 61000-2-2.

Les| matériels professionnels qui ne satisfont pas auxiexigences du présent docunpent
peujent étre autorisés a étre raccordés a certains types d'alimentations basse tension, si le
marnuel d'instructions précise qu'il faut demander ady_distributeur d'électricité I'autorisation) de
se raccorder. Des recommandations concernant cet{aspect figurent dans I'lEC 61000-3-12

5 |Classification des appareils

5.1| Généralités

Pour ce qui concerne la limitation.des courants harmoniques, les appareils sont classés de la

marniere suivante:

Cla

Les

Ese A

comme des appareils de classe A.

Exemples d’appareils de classe A:

hppareils triphasés équilibrés;

appareils non spécifiés comme appartenant a la Classe B, C ou D doivent étre considgrés

hppareils électrodomestiques a I'exclusion _de ceux spécifiés comme appartenant & la

classe B, C ou D;

aspirateurs;

appareils de nettoyage a haute pression;

outils a I'exclusion des outils portatifs;

variateurs de lumiére indépendants a commande de phase;
matériels audio;

luminaires professionnels pour I'éclairage des sceénes de théatre et pour les studios.

NOTE 1 Les appareils dont on peut montrer qu'ils ont un effet significatif sur le réseau d'alimentation pou

étre

changés de classe dans une future édition du présent document, compte tenu des facteurs suivants:

le nombre d’appareils utilisés;

rront
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la durée d’utilisation;
la simultanéité d'emploi;
la puissance consommée;

le spectre harmonique, y compris les phases.
sse B:
outils portatifs;

matériel de soudage a I'arc qui n'est pas du matériel professionnel.

al
oC T,

hppareils d'éclairage.

tse D:

brdinateurs individuels et écrans pour ordinateurs individuels;
récepteurs de télévision;

réfrigérateurs et congélateurs comportant un ou plusieurs entrainements a vite
bariable afin de commander un ou des moteurs de comprésseur.

sse

NOTE 2 Les limites pour la classe D sont réservées aux appareils dont on peut montrer, en vertu des facfeurs

énumérés dans la note 1, qu'ils ont un effet marqué sur le réseau-public d'alimentation électrique.

5.2

Dans le présent document, les appareils d'éclairage tels que définis en 3.13 comprennent:

Dans le présent document, les appareils d'éclairage tels que définis en 3.13 ne comprenn

pas

Description des appareils d'éclairage

es lampes et les luminaires;

brincipales fonctions de ces appareils est I'éclairement lumineux;
'appareillage indépendant destiné a I'éclairage;

es appareils a rayonnement ultraviolet (UV) et infrarouge (IR);
es enseignes publicitaires lumineuses;

es variateurs de(lumiére indépendants, autres que ceux a commande de phase, poun
hppareils d'éclairage;

es disposijtifs’de commande DLT.

a incaornardc danc
e—HGoHporesS—aahs

différente, tels que les photocopieurs, les rétroprojecteurs et les projecteurs
diapositives, ou employés a des fins d'indicateur ou d'éclairage de graduations;

desc
GEeS

les appareils électrodomestiques dont la fonction principale n'est pas de produire et/ou
réguler et/ou de distribuer du rayonnement optique, mais qui contiennent une ou plusie

a partie destinée a l'éclairagedes appareils a fonctions multiples, lorsqu'une |des

es

ent

de
urs

lampes avec ou sans interrupteur séparé (par exemple, une hotte de cuisine comportant

une lampe incorporée);
les variateurs de lumiére indépendants a commande de phase;

les luminaires professionnels pour I'éclairage des scenes de théatre et pour les studios;

les luminaires pour éclairage de secours qui émettent de la lumiére uniquement lorsqu'ils

sont en état de fonctionnement de secours.
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6 Exigences générales

6.1 Généralités

Les restrictions spécifiées en 6.2 s'appliquent également aux catégories d’appareils
énumérées en 7.1 pour lesquelles aucune limite de courants harmoniques ne s'applique.

Les exigences et limites spécifiées dans le présent document sont applicables aux bornes
d’entrée de puissance des appareils destinés a étre raccordés a des réseaux 220/380 V,
230/400 V et 240/415 V fonctionnant a 50 Hz ou 60 Hz. Les exigences et limites pour les

n SR TV
autl o Ldo 11T OoUTIL Ydo TTILUTGT OopJUTUITITT o,

Ung méthode d'essai simplifiée est autorisée pour les appareils qui subissent de-pefites
modifications ou mises a jour, a condition que, lors de précédents essais de)conformité
conlplets, on ait montré que les émissions en courant de 'appareil étaient inféricures a 60 %
des| limites applicables et que le THD du courant d'alimentation était inféfieur a 15 %/ La
méthode d'essai simplifiée consiste a vérifier que la puissance active d'enirée de l'appareil
modifié est située dans l'intervalle de + 20 % autour de celle du produit soumis a I'essai
initinlement, et que le THD du courant d'alimentation est inférieur a15 %. Les produits| qui
satisfont a ces exigences sont censés respecter les limites applicables; mais en cas de doute,
le rgsultat d'un essai de conformité complet, selon les Articles(, et 7, prévaut sur celu| de
cette méthode simplifiée.

6.2| Principes de commande

Les| commandes asymétriques, selon la définition deyFIEC 60050-161:1990,161-07-12, 4t le
redlessement simple alternance directement sur 'alimentation réseau ne peuvent étre util[sés
que|dans les circonstances suivantes:

a) Jorsqu’ils constituent la seule solution . pratique permettant de détecter des conditiong de
hon-sécurité, ou

b) Jorsque la puissance active d’entrée,qui est contrdlée est inférieure ou égale a 100 W, jpu
c) Jorsque I'appareil contrélé est un appareil portatif, connecté par un cordon souple a deux

conducteurs, et destiné a_gtre utilisé pendant une courte durée, c’est-a-dire pendant
quelques minutes seulement:

Si llune de ces trois conditions est remplie, le redressement simple alternance peut Btre
utilisé en toutes circonstances tandis que les commandes asymétriques ne peuvent Btre
utilisées que pour lalcommande des moteurs.

NOTE 1 Ce type d*appareils comprend, entre autres, les séche-cheveux, les machines de cuisine électriquégs et
les qutils portatifs?

Les|prineipes de commande symétrique qui peuvent produire des harmoniques jusqu’a pt y
compriste rang 40 dans le courant d'entrée peuvent étre utilisés pour contréler la puissance

dépassées.

De tels principes de commande symétrique sont aussi autorisés pour le matériel
professionnel a condition que

a) l'une des conditions précédentes soit remplie, ou que

b) les limites d’émission concernées conformément a I’Article 7 ne soient pas dépassées
lorsque les essais sont réalisés aux bornes d'entrée d'alimentation, et que, de plus, les
deux conditions suivantes soient remplies:

1) il est nécessaire de contrdler de fagon précise la température d’'un élément chauffant
dont la constante de temps thermique est inférieure a 2 s, et
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2) il n'existe aucune autre technique économiquement disponible.

Les matériels professionnels dont la fonction principale, considérée dans son ensemble, n'est
pas de chauffer doivent étre soumis a I’'essai par rapport aux limites d’émission concernées
conformément a I’Article 7.

NOTE 2 Un exemple de produit dont la fonction principale n’est pas de chauffer est un photocopieur, tandis que
le chauffage est considéré comme la fonction principale d’une cuisiniéere.

Les appareils domestiques @ commande symétrique utilisés pendant une courte durée (séche-
cheveux par exemple) doivent étre soumis a I’essai selon les conditions de la classe A.

Les| appareils a commande asymétrique ou a redressement simple alternance qui~sont
autgrisés suivant les conditions données ci-dessus, doivent de toute fagon étre €onforines
aux|exigences du présent document en matiére de courants harmoniques.

NOTE 3 Lors de l'utilisation de commandes asymétriques ou d’'un redressement simplge -altérnance dang les
circgnstances susmentionnées, le courant d’entrée a une composante continue qui peut perturber certains typgs de
disp@sitifs de protection en cas de défaut a la terre. Voir I'lEC TR 60755.

6.3| Mesure des courants harmoniques
6.3./1 Configuration d’essai

Les| composantes harmoniques doivent étre mesurées<.conformément aux exigerlces
indijuées a ’Annexe A pour le circuit d’essai et la source-dalimentation.

Les| conditions d'essai spécifiques pour la mesure..des courants harmoniques concermpant
certains types d’appareils sont indiquées a I’Annexe B.

avef les commandes de fonctionnementiou les programmes automatiques de I'utilisateur
réglgs sur le mode censé produire le-‘courant harmonique total (THC) maximal dans [des
conflitions normales de fonctionnement: Ceci définit la configuration de 'appareil pendant les
essagis d'émission et non une exigence pour mesurer le THC ou pour effectuer des recherdhes
afinde déterminer les émissions dans le cas le plus défavorable.

POLE les appareils non mentionnés en Annexé B, les essais d'émission doivent étre effecfués

Les|limites de courant harmobnique spécifiées a I'Article 7 sont applicables aux courantd de
phape, mais pas aux coeurants dans le conducteur de neutre. Néanmoins, pour les appafeils
mornophasés, il est permis de mesurer les courants dans le conducteur de neutre a la place
des|courants dans/econducteur de phase.

L'agpareil est.soumis a lI'essai tel qu'il est présenté par le fabricant, et conformément [aux
informations_fournies par ce dernier. Un rodage du moteur par le fabricant peut s'averer
nécgssaire avant les essais afin d'assurer que les résultats obtenus correspondent a une
utilisation”’normale.

6.3.2 Procédure de mesure

L'essai doit étre effectué selon les exigences générales données en 6.3.3. La durée de l'essai
doit étre telle que définie en 6.3.4.

La mesure des courants harmoniques doit étre effectuée comme suit:

— pour chaque rang harmonique, mesurer le courant harmonique efficace lissé sur 1,5 s,
dans chaque fenétre temporelle de la transformée de Fourier discrete (TFD), comme défini
dans I'lEC 61000-4-7;

— calculer la moyenne arithmétique des valeurs mesurées dans les fenétres temporelles de
la TFD, sur la période d'observation compléte telle que définie en 6.3.4.
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La valeur de la puissance d'entrée a utiliser pour le calcul des limites doit étre déterminée
comme suit:

— mesurer la puissance active d'entrée lissée sur 1,5s, dans chaque fenétre temporelle de la
TFD;

— déterminer la valeur maximale des valeurs mesurées de la puissance dans les fenétres
temporelles de la TFD, sur la durée compléte de I'essai.

NOTE La puissance active d'entrée fournie a I'élément de lissage de l'instrument de mesure tel que défini dans
I'IEC 61000-4-7 est la puissance active d'entrée dans chaque fenétre temporelle de la TFD.

LeS quldlltb ildllllulliquca l:t ia }Juibballbb‘ autivc: u”b'lltléﬁ UIUiVUIIt é‘uc Illcauléb uldllb |eS
mémes conditions d'essai, mais peuvent ne pas étre mesurés simultanément.

Le fabricant peut spécifier toute valeur de la puissance qui est située dans l'iRtervalld de
+ 10 % autour de la valeur réelle mesurée et l'utiliser pour déterminer les limites*applicables
lors|de I’essai initial du fabricant pour évaluer la conformité du produit. Les valeurs mesurées
et spécifiées de la puissance, telles que définies en 6.3.2, doivent étre documentées danis le
rapport d’essai.

Si 1a valeur de la puissance trouvée par mesure pendant des essais d'émission autres |que
I’essai initial du fabricant pour évaluer la conformité du produit, '€t mesurée selon les terines
de 5.3.2, n’est pas inférieure a 90 % ni supérieure a 110,%_de la valeur de la puissance
spécgifiée par le fabricant dans le rapport d'essai (voir 6,3:3.5), la valeur spécifiée doit Btre
utilisée pour établir les limites. Si la valeur mesurée est située en dehors de cet intervallg de
toléfance autour de la valeur spécifiée, la puissance mesurée doit étre utilisée pour établin les
limifes.

Pour les appareils de classe C, le courant fondamental et le facteur de puissance, spécifiés
par[le fabricant, doivent étre utilisés pour (e calcul des limites (voir 3.6). La composante
fondamentale du courant et le facteur de puissance sont mesurés et spécifiés par le fabrigant
de Ja méme fagon que la puissance .est mesurée et spécifiée pour le calcul des limites
applicables a la classe D. La valeur.utilisée pour le facteur de puissance doit étre obtenue
avef la méme fenétre de mesure® TFD que la valeur employée pour la composante
fondamentale du courant.

6.3.3 Exigences générales
6.3.3.1 Répétabilité

La népétabilité (voir_3.15) de la valeur moyenne pour les courants harmoniques individuels|sur
la période d’observation compléte pour les essais doit étre meilleure que + 5 % de la limite
applicable, lorsque les conditions suivantes sont remplies:

— |e méme appareil en essai (EUT) (pas un autre appareil du méme type, aussi semblable
5oit<il);

- e meme sysieme d essal,

le méme emplacement;

des conditions d’essai identiques;

des conditions climatiques identiques, si applicable.

Cette exigence de répétabilité a pour but de définir la période d’observation nécessaire, voir
6.3.4. Elle n’est pas destinée a servir de critére d’acceptation ou de rejet pour I’évaluation de
la conformité aux exigences du présent document.

6.3.3.2 Reproductibilité

La reproductibilité (voir 3.16) des mesures sur le méme EUT avec des systémes d’essai
différents ne peut pas étre calculée de fagon définitive de maniére a s’appliquer a toutes les
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combinaisons possibles d’EUT, d’appareil de mesure des harmoniques et d’alimentation
d’essai, mais elle peut étre estimée meilleure que = (1 % + 10 mA), ou le 1 % signifie 1 % de
la valeur moyenne du courant d’entrée total prise sur la période d’observation compléte pour
les essais. Par conséquent, des différences dans les résultats inférieures a cette valeur de
courant sont considérées comme négligeables, mais dans certains cas une valeur plus élevée
est possible.

Pour éviter tout doute dans de tels cas, les résultats d’essai, obtenus en différents
emplacements ou en différentes occasions, qui montrent que toutes les limites appropriées
sont respectées doivent étre acceptés comme preuve de conformité, méme si les résultats
peu st el YR ] idessus.

La variabilité (voir 3.17) des mesures sur différents EUT du méme type, n'ayant pas de-différepces
interftionnelles, peut étre accrue par les tolérances pratiques sur les composants et d’autres effets, tels qu¢ les
interpctions possibles entre les caractéristiques de 'EUT et celles de I'instrument de mesure ou de(l’alimentation
du rgseau. Les résultats de ces effets ne peuvent étre quantifiés dans le présent document;~pour les mémes
raisdns que dans le cas de la reproductibilité. Le second alinéa de 6.3.3.2 s’applique aussi|dans le cas de la
varigbilité.

Une |concession pour ce qui concerne les valeurs des limites, en vue d'autoriser une,éventuelle variabilit4, ne
reléMe pas du domaine d'application du présent document.

6.3.3.3 Démarrage et arrét

Lorg de la mise en marche d'un appareil ou lors de son arrét; manuel ou automatique,|les
coufants harmoniques et la puissance ne sont pas pris enc.compte pendant les premieres 10 s
qui puivent cette commutation.

L’équipement en essai ne doit pas étre dans le made  veille (voir 3.14) pendant plus de 10 %
de tfoute période d'observation.

6.3.3.4 Application des limites

Les| valeurs moyennes des courants® harmoniques individuels, prises sur la période
d’observation compléte pour les essais, doivent étre inférieures ou égales aux limites
applicables.

Pour chaque rang harmonique; toutes les valeurs du courant harmonique efficace lissé|sur
1,5 B, tel que défini en 6.3.2;doivent étre:
a) poit inférieures ou~égales a 150 % des limites applicables,

b) pkoit inférieures\ou égales a 200 % des limites applicables si les trois conditions suivantes
sont simultanement remplies:

1) 'EUT est un appareil de classe A pour les harmoniques,

P) l’excursion au-dela de 150 % des limites applicables dure moins de 10 % de la période

d'observation pour les essais ou moins de 10 min au total (a I'intérieur de la période
d’observation pour les ncenie), selon la valeur qni est la p'IIQ pnfi’rn, et

3) la valeur moyenne du courant harmonique, prise sur la période d’observation compléte
pour les essais, est inférieure a 90 % des limites applicables.

Les courants harmoniques inférieurs a 0,6% du courant d’entrée mesuré dans les conditions
d’essai, ou inférieurs @ 5 mA, selon la valeur qui est la plus grande, ne sont pas pris en
compte.

Pour les harmoniques de rang impair égal ou supérieur a 21, la valeur moyenne obtenue pour
chaque harmonique impair individuel sur la période d’observation compléte, calculée a partir
des valeurs efficaces lissées sur 1,5s conformément a 6.3.2, peut dépasser de 50 % les
limites applicables, sous réserve que les conditions suivantes soient remplies:
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