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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -
Part 3-2: Limits —

Limits for harmonic current emissions
(equipment input current <16 A per phase)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization standardization_ comprising
all national electrotechnical committees (IEC National Committees). i
this end and in addition to other activities, IEC publishes International 2 R 3
Technical Reports, Publicly Available Specifications (PAS) and Guides gafte “IEC

in the subject dealt with may participate in this preparatory wgrk.
governmental organizations liaising with the IEC also participate_in thj

Publications is accurate, IEC cannot be J
misinterpretation by any end user.

transparently to the maxim
between any IEC Publicg
the latter.

5) IEC provides no/marking procedure to N
equipment decl i i

6) All users should en

s approval and cannot be rendered responsible for any
ublication.

7) No liability shall afta ts directprs, employees, servants or agents including individual experts and
members of its te C National Committees for any personal injury, property damage or
other damag qtsoever, whether direct or indirect, or for costs (including legal fees) and
expenses ation, use of, or reliance upon, this IEC Publication or any other IEC

8) Attention is drawn mative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication.

9) Attention is drawn to
patent rights. IEC

he possibility that some of the elements of this IEC Publication may be the subject of
hall'not be held responsible for identifying any or all such patent rights.

International Standard IEC 61000-3-2 has been prepared by sub-committee 77A: Low-frequency
phenomena, of IEC technical committee 77: Electromagnetic compatibility.

This third edition of IEC 61000-3-2 cancels and replaces the second edition published in 2000,
its amendment 1 (2001) and amendment 2 (2004).
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The text of this standard is based on the second edition, amendment 1, amendment 2 and the
following documents:

FDIS Report on voting
77A/503/FDIS 77A/516/RVD

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

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

The committee has decided that the contents of this publication will remaig unchanged until the
maintenance result date indicated on the IEC web site under "http://web&tore.jes.ch™n the data
related to the specific publication. At this date, the publication will b

* reconfirmed;
+ withdrawn;
* replaced by a revised edition, or

S
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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

Immunity limits (in so far as they do not fall u » of the product

committees)
Part 4: Testing and measurement techniques

Measurement techniques

Testing techniques

Part 5: Installation and mitigation gu'del@

Installation guidelines
Mitigation methods|aqd de

Part 6: Generic@ 2

Part 9: Miscellaneg

Each part is furthe g i ections which are to be published either as international
standards, te i gCifie s, or as technical reports.

ports will be published in chronological order and numbered
accordingly™~(for® 61000-6-1).

This part is an interfhational standard which gives emission limits for harmonic currents from
equipment having an input current up to and including 16 A per phase.

This part is a Product Family Standard.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -
Part 3-2: Limits —

Limits for harmonic current emissions
(equipment input current <16 A per phase)

1 Scope

This part of IEC 61000 deals with the limitation of harmonic currents ipje into the public
supply system.

It specifies limits of harmonic components of the input current
equipment tested under specified conditions.

This part of IEC 61000 is applicable to electrical
current up to and including 16 A per phase, and inte

or IEC 61000-3-12.

The tests accor ‘
C.

given in Annex

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60050(131), International Electrotechnical Vocabulary (IEV) — Chapter 131: Electric and
magnetic circuits

IEC 60050(161), International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility

IEC 60065, Audio, video and similar electronic apparatus — Safety requirements
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IEC 60107-1, Methods of measurement on receivers for television broadcast transmissions —
Part 1: General considerations — Measurements at radio and video frequencies

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

IEC 60335-2-2, Household and similar electrical appliances - Safety - Part 2-2: Particular
requirements for vacuum cleaners and water-suction cleaning appliances

IEC 60335-2-14, Household and similar electrical appliances - Safety - Part 2-14: Particular
requirements for kitchen machines

IEC 60974-1, Arc welding equipment — Part 1: Welding power sources

IEC 61000-2-2, Electromagnetic compatibility (EMC) — Part 2:
Compatibility levels for low-frequency conducted disturbances/and
voltage power supply systems

interharmonics measurements and
ent connected thereto

techniques - General
instrumentation, for powe

Recommendation ITU- y ature and description of colour bar signals

3 Definitions 3

For the purpose of\th > 61000, the following definitions apply, as well as the
definitions of JEC 6002

3.1

portabl

an electrical too ichN nd-held during normal operation and used for a short time (a few

minutes) only

3.2
lamp
a source for producing light

3.3

self-ballasted lamp

a unit which cannot be dismantled without being permanently damaged, provided with a lamp
cap and incorporating a light source and any additional element necessary for starting and
stable operation of the light source

3.4

luminaire

an apparatus (other than a lamp) which distributes, filters or transforms the light transmitted
from one or more lamps and which includes all the parts necessary for supporting, fixing and
protecting the lamps, and, where necessary, circuit auxiliaries, together with the means for

connecting them to the supply Documents
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3.5

semi-luminaire

a unit similar to a self-ballasted lamp but designed to utilize a replaceable light source and/or
starting device

3.6

ballast

a device connected between the supply and one or more discharge lamps which serves mainly
to limit the current of the lamp(s) to the required value. It may include means for transforming
the supply voltage and/or frequency, correcting the power factor and, either alone or in
combination with a starting device, provide the necessary conditions for starting the lamp(s)

3.7
step-down converter for lighting equipment

The unit may consist of one or more separate components. It
correcting the power factor and suppressing radio interferenge

3.8

lighting unit
lighting equipment consisting of one self-balla
device (ballast, semi-luminaire, transfg

3.9

reference lamp
a lamp selected for testing
electrical characteristics
specification

3.10
reference ballaé; >
a special inductive-ty,

use in testing ballast
by a stable volt
temperature, and

3.1
input current

current directly supplied 16 an equipment or a part of equipment by the a.c. distribution system

3.12

circuit power factor

the circuit power factor is the ratio of the measured active input power to the product of the
supply voltage (r.m.s.) and the supply current (r.m.s.)

3.13
active power
the mean value, taken over one period, of the instantaneous power

[IEV 131-03-18]

NOTE The active input power is the active power measured at the input supply terminals of the equipment under
test.
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3.14
balanced three-phase equipment
equipment having rated line current modules which differ by no more than 20 %

3.15

professional equipment

equipment for use in trades, professions, or industries and which is not intended for sale to the
general public. The designation shall be specified by the manufacturer

3.16
total harmonic current
total r.m.s. value of the harmonic current components of orders 2 to 40

i 40 ,
total harmonic current = _| >/
n=2

3.17
built-in dimmer
dimmer, including the user control, which is entirel

e enclosure of a

luminaire
3.18
partial odd harmonic current
total r.m.s. value of the odd harmonic ct cO grs 21 to 39
. ) 39 ,
partial odd harmonic current = >
n=21,23
3.19

lighting equipment
equipment with
radiation by mea

Included are:

— independe 3 for discharge Ilamps and independent incandescent Ilamp

— illuminated advertising signs;
— dimmers for lamps other than incandescent.
Excluded are:

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

— dimmers for incandescent lamps.

3.20

stand-by mode

sleep-mode

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

The objective of this standard 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 standard may 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/TS 61000-3-4 or IEC 61000-3-12.

5 Classification of equipment

For the purpose of harmonic current limitation, equipment is classif
Class A:

— balanced three-phase equipment;
— household appliances, excluding equipment ident;
— tools, excluding portable tools;

— dimmers for incandescent lamps;
— audio equipment.

Equipment not specified in one of th
equipment.

NOTE 1 Equipment that ¢
future edition of the standa

— number of pieces gof eq
— duration of use;
— simultaneity of us

— power consumption;

— arc weld : which is not professional equipment.

Class C:
— lighting equipment.

Class D:

Equipment having a specified power according to 6.2.2 less than or equal to 600 W, of the
following types:

— personal computers and personal computer monitors;

— television receivers.

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.
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6 General requirements

The following restrictions apply even to equipment to which no harmonic current limits apply as
defined in Clause 7.

The requirements and limits specified in this clause are applicable to the power input terminals
of equipment intended to be connected to 220/380 V, 230/400 V and 240/415V systems
operating at 50 Hz or 60 Hz. Requirements and limits for other cases are not yet considered.

6.1 Control methods

Asymmetrical controls according to IEV 161-07-12 and half wave rectification d
mains supply may only be used in the following circumstances:

irectly on the

upplied to heating elements provided
, 200 W, or that the limits of Table 3
are not exceeded.

Such symmetrical con c > S d for professional equipment provided that
either

a) one of the a@c

NOTE 1 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
standard.

NOTE 2 The use of asymmetrical controls and half-wave rectification is allowed in the above circumstances;
however, in case of fault, the d.c. component of the supplied current may disturb certain types of protection
devices. In the same way, this may also happen with the use of symmetrical controls.

Documents

Document Sharing Hub

Full document details: IEC 61000-3-2 2005


http://www.avadocuments.com/doc/iec-61000-3-2-2005
http://www.avadocuments.com/doc/iec-61000-3-2-2005

61000-3-2 © IEC:2005 -13-

6.2 Harmonic current measurement
6.2.1 Test configuration

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

For equipment not mentioned in Annex C, 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. This defines the equipment
set-up during emission tests and not a requirement to measure THC or to conduct searches for
worst-case emissions.

6.2.2 Measurement procedure

input\power in each DFT time window.

Annex B is the activ

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

The value of the power, measured as defined in this clause, shall be specified by the
manufacturer and documented in the test report. This value shall be used for establishing limits
during emissions tests when limits are specified in terms of power. In order not to specify a
power at which limits change abruptly, thus giving rise to doubt as to which limits apply, the
manufacturer may specify any value which is within £10 % of the actual measured value.
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The value of the power found by measurement during emission tests other than the original
manufacturer’s conformity assessment test, measured according to the terms of this clause,
shall not be less than 90 % nor greater than 110 % of the value for power specified by the
manufacturer in the test report (see 6.2.3.4). In the event that the measured value is outside of
this tolerance band around the specified value, the measured 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 3.12). The fundamental
component 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
class D limits. The value used for the power factor shall be obtained fr the same DFT
measurement window as the value for the fundamental component of curr

6.2.3 General requirements
6.2.3.1 Repeatability

The repeatability of the measurements shall be better than
are met:

ollowing conditions

— the same equipment under test (EUT) (not another g ever similar it may be);
— identical test conditions;
— the same test system;

— identical climatic conditions, if relevaqt.

6.2.3.2 Starting and stopping

When a piece of equipmé
automatically, harmonj
following the switching

The equipment

For each harmwenic oxder, all 1,5 s smoothed r.m.s. harmonic current values, as defined in
6.2.2, shall be eithex
a) less than 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:

1) the EUT belongs to Class A for harmonics;

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.
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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 21° 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 r.m.s. values
according to 6.2.2, may exceed the applicable limits by 50 % provided that the following
conditions are met:

« 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 r.m.s. 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 S d 200 % short

6.2.3.4 Test report

The test report may be based on information supplied by the ma a testing facility,
or be a document recording details of the manufacturer’s . include all relevant

6.2.4 Test observation period

regarded as being_ind
tested as a who@

7 Harmonic

NOTE 1
— equipment with a’rated power of 75 W or less, other than lighting equipment;

NOTE 2 This value may be reduced from 75 W to 50 W in the future, subject to approval by National Committees
at that time.

— professional equipment with a total rated power greater than 1 kW;
— symmetrically controlled heating elements with a rated power less than or equal to 200 W;

— independent dimmers for incandescent lamps with a rated power less than or equal to
1 kW.

NOTE 3 See also C.5.3.
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Start here:
determine class
(clause 5)
4
Uses techniques Yes Professional Yes
not allowed by > equioment ? »  See clause 4
6.17 quipment ¢
No ¢
No
Does not conform
A\ 4 to 61000-3-2 N\ (\
Belongs to

defined in C.2 and
onwards ?

exceptions of Yes A~ \ Conforms to
clause 7 or N 61000-
annex C ?
No
Y
Test conditions
k(es
Y

Conforms to
61000-3-2

nPlimits Yes

R

%ssio al
x ipment

No

A\ 4

See clause 4

A

Does not conform
with 61000-3-2

IEC 1412/01

Figure 1 — Flowchart for determining conformity
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71 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 C.3. Dimmers for incandescent lamps
shall be tested according to Clause C.6.

7.2 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.

7.3 Limits for Class C equipment

a) Active input power >25 W

For lighting equipment having an active input power grea ) harmonic

currents shall not exceed the relative limits given in Tablé

— the harmonic current values
percentage limits given in Table

h that it begins to flow before or at 60°, has its last peak (if there are
several peaks pet half period) before or at 65° and does not stop flowing before 90°, where
the zero crossing of the fundamental supply voltage is assumed to be at 0°.

If the discharge lighting equipment has a built-in dimming device, measurement is made
only in the full load condition.

7.4 Limits for Class D equipment
For Class D equipment, the harmonic currents and the power shall be measured as defined

in 6.2.2. The input currents at harmonic frequencies shall not exceed the values that can be
derived from Table 3 according to the requirements specified in 6.2.3 and 6.2.4.
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