IEC 61000-3-3:1994+A1:2001+A2:2005

156 IEC 61000-3-3

Edition 1.2 2005-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electromagnetic compatibility (EM

Compatibilité électromag Jue '
Partie 3-3: Li s fation des variations de tension, des fluctuations
de tension etwp p :
tension, pour lesumateriels ayant.un courant assigné <16 A par phase et
non soumis éa : der conditionnel

ANN



https://standards.iteh.ai/catalog/standards/iec/cfcebf32-984d-4dd4-9c23-2644945a5bc2/iec-61000-3-3-1994

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2005 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading gioba
International Standards for all electrical, electronic and related tech

About IEC publications

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b itexi € é number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced ubtications.

" |EC Just Published: www.iec.ch/online news/justpub

Stay up to date on all new IEC publications. Just Rublished details\twice
on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equ i iti | languages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service

. sts
If you wish to give us k on\this p blicgtion or need further assistance, please visit the Customer Service
Centre FAQ or contact
Email: csc@iec.ch
Tel.: +41 22 919 02 11
Fax: +41 22 919@0\

Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm

Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/cfcebf32-984d-4dd4-9c23-2644945a5bc2/iec-61000-3-3-1994

IEC 61000-3-3

Edition 1.2 2005-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electromagnetic compatibility (E
Part 3-3: Limits — Limitation of v

Partie 3-3: Li S
de tension et g
tension, pour |
non soumis a

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE C M
CODE PRIX

ICS 33.100.10 ISBN 2-8318-8209-5


https://standards.iteh.ai/catalog/standards/iec/cfcebf32-984d-4dd4-9c23-2644945a5bc2/iec-61000-3-3-1994

-2- 61000-3-3 © IEC:1994+A1:2001+A2:2005

CONTENTS

FOREWORD ... et e e e e e e e e e e e eeens 3
INTRODUGTION ... et e e e e e e e e e e e eenes 5

Yo7 ] o 1T PP .6
NOIMAtIVE TEFEIENCES ..o e .6

L= 11014 o) o 1= 7

A W N =

Assessment of voltage changes, voltage fluctuations and flicker ..., 9 |

4.1 Assessment of a relative voltage change, "d" ............c..coooinil.
4.2 Assessment of the short-term flicker value, Pg;

4.2.1  Flickermeter ... N

4.2.2 Simulation method.............o SN\

4.2.3 Analytical method ..o L D A e

4.24 Use Of Pgt =1 CUNVE.....oiiviiiiiiiciieieee e K NN e e N e e e N e e eeeneeneeneenees
4.3 Assessment of long-term flicker value, Py
03T Y AP 7> U S U S

6 TestconditionS.......cooiviiiiiiiiiiiie,

6.1 General.......coocevviiiiiin Koo N
6.2 Measurement accuracy
6.3 Testsupply voltage ............. e NG
6.4 Reference impedance..........\.....

6.5 Observation pegiod>

6.6 General test i

Annex A (normatyi
for specific equip

Annex B (normative ‘
changes caused f)y man

Figure 1 = R

from a th

Figure 2 -

Figure 3 — Relative ‘
Figure 4 — Curve for Pst=1 for rectangular equidistant voltage changes ................c..cooeinn. 17
Figure 5 — Shape factors F for double-step and ramp-voltage characteristics........................ 17
Figure 6 — Shape factors F for rectangular and triangular voltage characteristics.................. 18
Figure 7 — Shape factor F for motor-start voltage characteristics

having various front lIMes ... e 18
Table 1 — Assessment Method ... ..o e .9
Table A.1 — EleCtrode parameters ... ...t 24

Table A.2 — Frequency factor R related to repetition rate "r" ..., 26


https://standards.iteh.ai/catalog/standards/iec/cfcebf32-984d-4dd4-9c23-2644945a5bc2/iec-61000-3-3-1994

61000-3-3 © IEC:1994+A1:2001+A2:2005 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-3: Limits — Limitation of voltage changes, voltage fluctuations
and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject
to conditional connection

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organizatio for S X gcOmprising
all national electrotechnical committees (IEC National Committees). is to promote
international co-operation on all questions concerning standardization in cal a onic fields. To

this end and in addition to other activities, IEC publishes Internationa
Technical Reports, Publicly Available Specifications (PAS) and
Publication(s)”). Their preparation is entrusted to technical comr

Specifications,
eferred to as “IEC

governmental organizations liaising with the IEC also partllpat n thi iop IEC collaborates closely
with the International Organization for Standardizatio y conditions determined by
agreement between the two organizations.

between any IEC lic
the latter.
IEC provides no mapkKi

equipment declared

No liability ghal t directors, employees, servants or agents including individual experts and
members of its tech ' ) and IEC National Committees for any personal injury, property damage or
other ddma 2 tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arisj publication, use of, or reliance upon, this IEC Publication or any other IEC

Publicatiohs,

Attention is drawmn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the.gdrrect application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

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

This consolidated version of IEC 61000-3-3 consists of the first edition (1994) [documents
77A(BC)38 and 77A(BC)40], its amendment1 (2001) [documents 77A/326/FDIS and
77A/328/RVD] and its amendment 2 (2005) [documents 77A/493/FDIS and 77A/502/RVD].

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 1.2.

A

vertical line in the margin shows where the base publication has been modified by

amendments 1 et 2.
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Annexes A and B form an integral part of this standard.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result 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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

*+ amended.

@%
N
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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 of the environment
Classification of the environment

Compatibility levels

Part 3: Limits
Emission limits

Immunity limits (in so far as they do not fall under the £esponsibil¥ Qduct committees)

Part 4: Testing and measurement techniques
Measurement techniques
Testing techniques

Part 5: Installation and mitigation guide

Installation guidelines

Part 9: Miscellaneous

Each part is furt ions” which are to be published either as International

Standards or as Te

These stand
accordingly.

be published in chronological order and numbered

The limits in this standard relate to the voltage changes experienced by consumers connected
at the interface between the public supply low-voltage network and the equipment user’s
installation. Consequently, if the actual impedance of the supply at the supply terminals of
equipment connected within the equipment user’s installation exceeds the test impedance,
it is possible that supply disturbance exceeding the limits may occur.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-3: Limits — Limitation of voltage changes, voltage fluctuations
and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject
to conditional connection

1 Scope

This part of IEC 61000 is concerned with the limitation of voltage and flicker

impressed on the public low-voltage system.

distribution systems of between 220 V and 250
conditional connection.

Equipment which does not comply witht
the reference impedance Zs of 6.4,

appllcable to equipment
connection.

The tests accordi
and the test circ@

For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility
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IEC 60335-2-11:1993, Safety of household and similar electrical appliances — Part 2:
Particular requirements for tumbler dryers

IEC 60725:1981, Considerations on reference impedances for use in determining the
disturbance characteristics of household appliances and similar electrical equipment

IEC 60868:1986, Flickermeter — Functional and design specifications 1)
Amendment No. 1 (1990)

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

IEC 61000-3-2: Electromagnetic compatibility (EMC) — Part 3-2: Limits
current emissions (equipment input current <16 A per phase)

for harmonic

IEC 61000-3-5:1994, Electromagnetic compatibility (EMC) — Pa
Limitations of voltage fluctuations and flicker in low-voltagé “¥ g yStems for
equipment with rated current greater than 16 A

IEC 61000-3-11: Electromagnetic compatibility (EM ;
voltage changes, voltage fluctuations and flicker j ge supply systems —

3 Definitions

For the purpose of this part of IEC 6100 all definitions apply.

31
r.m.s. voltage shape,
the time function of r.

3.3
maximum voltage change characteristic, AUnax

the difference between maximum and minimum r.m.s. values of a voltage change
characteristic (see figure 2)

1) IEC 60868 will be withdrawn and replaced by IEC 61000-4-15 in 2003. Flickermeters complying with IEC 61000-4-15
may also be used for flicker measurements associated with this part of IEC 61000-3.
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3.4

steady-state voltage change, AU,

the difference between two adjacent steady-state voltages separated by at least one voltage
change characteristic (see figure 2)

NOTE Definitions 3.2 to 3.4 relate to absolute phase-to-neutral voltages. The ratios of these magnitudes to the
phase-to-neutral value of the nominal voltage (U,)) of the reference network in figure 1 are called:

— relative voltage change characteristic: d(t) (definition 3.2);
— maximum relative voltage change: dp,,« (definition 3.3);
— relative steady-state voltage change: d, (definition 3.4).

These definitions are explained by the example in figure 3.

3.5
voltage fluctuation

series of changes of r.m.s. voltage evaluated as a single value
period between zero-crossings of the source voltage

3.6

flicker
impression of unsteadiness of visual sensation induged by aligh
or spectral distribution fluctuates with time. [IEV 161:08{13]

Mlus whose luminance

3.7

short-term flicker indicator, Pg;
the flicker severity evaluated over a she
threshold of irritability

3.8
long-term flicker indiga
the flicker severity eva

59 @

flickermeter:

NOTE Measurements\are\norn

3.10
flicker im
value with
characteristic

3.1

conditional connection

connection of equipment requiring the user’s supply at the interface point to have an
impedance lower than the reference impedance Z,os in order that the equipment emissions
comply with the limits in this part.

NOTE Meeting the voltage change limits may not be the only condition for connection; emission limits for other
phenomena such as harmonics, may also have to be satisfied.

3.12
interface point
interface between a public supply network and a user’s installation
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4 Assessment of voltage changes, voltage fluctuations and flicker

4.1 Assessment of a relative voltage change, "d"

The basis for flicker evaluation is the voltage change characteristic at the terminals of
the equipment under test, that is the difference AU of any two successive values of the phase-
to-neutral voltages U(t1) and U(ty):

AU = U(ty) — U(ty) (1)

r.m.s. values from oscillographic waveform, account should be take ny waveform
distortion that may be present. The voltage change AU is due to th ge of\the voltage
drop across the complex reference impedance Z, caused by the cofp ental input

respectively of the current change, Al

AL=Dly—j - Dlg=I(ty) - | (2)
NOTE 1 [, is positive for lagging currents and negative for leadiffg curren

NOTE 2 é total r.m.s. value may be
applied instead of the r.m.s. values of their fundamental curfents

NOTE 3 For single-phase and symmetrical thfee- ange can, provided X is positive

(inductive), be approximated to:

(3)

where

4)

4.2

The short-term-{li is defined in amendment 1 to IEC 60868.

Table 1 methods for evaluating Pgt, due to voltage fluctuations of different
types:

Table 1 — Assessment method

Types of voltage fluctuations Methods of evaluation Pg;

All voltage fluctuataions

; . Direct measurement
(on-line evaluation)

All voltage fluctuations where U(t) is defined Simulation

Direct measurement
Voltage change characteristics according Analytical method
to figures 5 to 7 with an occurrence rate Simulation
less than 1 per second Direct measurement

Rectangular voltage change at equal intervals Use of the P, = 1 curve of figure 4
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4.21 Flickermeter
All types of voltage fluctuations may be assessed by direct measurement using a flickermeter

which complies with the specification given in IEC 60868, and is connected as described in
clause 6 of this part. This is the reference method for application of the limits.

4.2.2 Simulation method

In the case where the relative voltage change characteristic d(f) is known, Pgt can be
evaluated using a computer simulation.

4.2.3 Analytical method

For voltage change characteristics of the types shown in figures 5, 6 and t value can
be evaluated by an analytical method using equations (5) and (6).

start of the next is less than 1 s.

4.2.31 Description of the analytical method

Each relative voltage change characterisiti
ts, in seconds:

— the maximum relative
voltage;

— the shape factor,
(see 4.2.3.2).

The sum of the @

the length T,, in se
chosen according/

Pst = (Zti/ Tp)1/3:2 (6)

4.2.3.2

The shape facto
equivalent relative s

converts a relative voltage change characteristic d(t) into a flicker
p voltage change (F * dmax)-

NOTE 1 The shape factor, F, is equal to 1,0 for step voltage changes.

NOTE 2 The relative voltage change characteristic may be measured directly (see figure 1) or calculated from the
r.m.s. current of the equipment under test (see equations (1) to (4)).

The relative voltage change characteristic shall be obtained from a histogram of U(t)
(see figure 3).

The shape factor may be deduced from figures 5, 6 and 7, provided that the relative voltage
change characteristic matches a characteristic shown in the figures. If the characteristics
match, proceed as follows:
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— find the maximum relative voltage change dpyax (@according to figure 3); and

— find the time T(ms) appropriate to the voltage change characteristic as shown in figures 5,
6 and 7 and, using this value, obtain the required shape factor, F.

NOTE 3 Extrapolation outside the range of the figures may lead to unacceptable errors.

4.2.4 Use of Pg¢t = 1 curve

In the case of rectangular voltage changes of the same amplitude "d" separated by equal time
intervals, the curve of figure 4 may be used to deduce the amplitude corresponding to Pg; = 1
for a particular rate of repetition; this amplitude is called djj,. The Pgt value corresponding to
the voltage change "d" is then given by Pgt = d/d|im-

4.3 Assessment of long-term flicker value, Py

The long-term flicker value P} is defined in IEC 60868, appendix
with the value of N = 12 (see 6.5).

It is generally necessary to assess the value of Pj; for equif
for more than 30 min at a time.

ornyally operated

5 Limits

The limits shall be applicable to voltag
equipment under test, measured or ca
described in clause 6 and annex A.
considered to be type tests.

The following limits apply:

switchedh\attomatically more frequently than twice per day, and also has either a
delayed restart (the delay being not less than a few tens of seconds), or manual
restart, after a power supply interruption.

NOTE The cycling frequency will be further limited by the Pst and Pyt limit. For example: a dmax of 6 % producing a
rectangular voltage change characteristic twice per hour will give a Pyt of about 0,65.
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c) 7 % for equipment which is

— attended whilst in use (for example: hair dryers, vacuum cleaners, kitchen
equipment such as mixers, garden equipment such as lawn mowers, portable tools
such as electric drills), or

— switched on automatically, or is intended to be switched on manually, no more than
twice per day, and also has either a delayed restart (the delay being not less than a
few tens of seconds) or manual restart, after a power supply interruption.

In the case of equipment having several separately controlled circuits in accordance with 6.6,
limits b) and c) shall apply only if there is delayed or manual restart after a power supply

interruption; for all equipment with automatic switching which is energised immediately on
restoration of supply after a power supply interruption, limits a) shall apply;_for all equipment

emergency interruptions.

6 Test conditions

6.1 General

Tests need not be made on equip
fluctuations or flicker.

unl 0 produce significant voltage

xa on Qf Xthe circuit diagram and specification of
al test, ether’significant voltage fluctuations are likely

For voltage cha@ : aNswitching, equipment is deemed to comply without

It may be necessary to determine, by

the equipment and by a
to be produced.

further testing i
each 10 ms half-pérjd
after inrush is withy

If measure a used, the maximum relative voltage change d..x caused by
manual switcl g measltred in accordance with annex B.

circuit in figure™

The test circuit consists of:

— the test supply voltage (see 6.3);

— the reference impedance (see 6.4);

— the equipment under test (see annex A);

— if necessary, a flickermeter (see IEC 60868).
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