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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod),
the relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication Year Title EN/HD Year

IEC 61000-2-4 2002 Electromagnetic compatibility (EMC) - Part 2-4:  EN 61000-2-4 2002
Environment - Compatibility levels in industrial
plants for low-frequency conducted
disturbances

IEC 61000-3-2 2018 Electromagnetic compatibility (EMC) - Part 3-2: EN IEC 61000-3-2 2019
Limits - Limits for harmonic current emissions
(equipment input current < 16 A per phase)

+ A1 2020 + A1 2021

IEC 61000-3-3 2013 Electromagnetic compatibility (EMC) - Part 3-3:  EN 61000-3-3 2013
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

+ A1 2017 + A1 2019
+A2 2021 +A2 2021

IEC 61000-3-11 2017 Electromagnetic compatibility (EMC) - Part 3- EN IEC 61000-3-11 2019
11: Limits - Limitation of voltage changes,
voltage fluctuations and flicker in public low-
voltage supply systems - Equipment with rated
current < 75 A and subject to conditional
connection

IEC 61000-3-12 2011 Electromagnetic compatibility (EMC) - Part 3- EN 61000-3-12 2011
12: Limits - Limits for harmonic currents
produced by equipment connected to public
low-voltage systems with input current >16 A
and < 75 A per phase

+ A1 2021 - -

IEC 61000-4-2 2008 Electromagnetic compatibility (EMC) - Part 4-2:  EN 61000-4-2 2009
Testing and measurement techniques -
Electrostatic discharge immunity test
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Electromagnetic compatibility (EMC) - Part 4-3 EN IEC 61000-4-3

. Testing and measurement techniques -
Radiated, radio-frequency, electromagnetic
field immunity test

Electromagnetic compatibility (EMC) - Part 4-4:
Testing and measurement techniques -
Electrical fast transient/burst immunity test

Electromagnetic compatibility (EMC) - Part 4-5:
Testing and measurement techniques - Surge
immunity test

Electromagnetic compatibility (EMC) - Part 4-6:
Testing and measurement techniques -
Immunity to conducted disturbances, induced
by radio-frequency fields

Electromagnetic compatibility (EMC) - Part 4-
11: Testing and measurement techniques -
Voltage dips, short interruptions and voltage
variations immunity tests for equipment with
input current up to 16 A per phase

Electromagnetic compatibility (EMC) - Part 4-
13: Testing and measurement techniques -
Harmonics and interharmonics including mains
signalling at a.c. power port, low frequency
immunity tests

Electromagnetic compatibility (EMC) - Part 4-
28. Testing and measurement techniques -
Variation of power frequency, immunity test

Electromagnetic compatibility (EMC) - Part 4-
34: Testing and measurement techniques -
Voltage dips, short interruptions and voltage
variations immunity tests for equipment with
input current more than 16 A per phase

Industrial, scientific and medical equipment -
Radio-frequency disturbance characteristics -
Limits and methods of measurement

EN/HD

EN 61000-4-4

EN 61000-4-5

+ A1
EN 61000-4-6

EN IEC 61000-4-11

EN 61000-4-13

+ A1
+ A2
EN 61000-4-28

+ A1
+A2
EN 61000-4-34
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EN 55011
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Publication
CISPR 16-1-2

+ A1
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CISPR 32
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Year
2014
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2020
2015

2019

Title

Specification for radio disturbance and
immunity measuring apparatus and methods -
Part 1-2: Radio disturbance and immunity
measuring apparatus - Coupling devices for
conducted disturbance measurements

Specification for radio disturbance and
immunity measuring apparatus and methods -
Part 1-4: Radio disturbance and immunity
measuring apparatus - Antennas and test sites
for radiated disturbance measurements

Electromagnetic compatibility of multimedia
equipment - Emission requirements

EN/HD
EN 55016-1-2

+ A1
EN IEC 55016-1-4

+ A1
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+ A1
+A11

Year
2014

2018
2019

2020
2015

2020
2020



IEC 61800-3:2022-11(en-fr)

IEC IEC 61800-3

o
®

Edition 4.0 2022-11

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Adjustable speed electrical power drive systems —
Part 3: EMC requirements and specific test methods for PDS and machine tools

Entrainements électriques de puissance a vitesse variable —
Partie 3: Exigences de CEM et méthodes d’essai spécifiques pour les PDS et
machines-outils




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 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 I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-apres ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

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

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d'études, ...). Elle donne aussi des informations sur
les projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours acces a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 300 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
19 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC 61800-3

Edition 4.0 2022-11

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Adjustable speed electrical power drive systems —
Part 3: EMC requirements and specific test methods for PDS and machine tools

Entrainements électriques de puissance a vitesse variable —
Partie 3: Exigences de CEM et méthodes d’essai spécifiques pour les PDS et
machines-outils

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.200; 33.100.01 ISBN 978-2-8322-6059-3

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- EVS-EN IEC 61800-3:2023

CONTENTS

L O T T 1 I PP 7
S T oo o 1= S 9
NOrMative refErENCES ... e 10
Terms and definitioNs ... e 11
3.1 Content of the power drive system (PDS) and its installation................................. 12
3.2 Content of the machine tool (MT) and its installation...............oooiii. 13
3.3 Locations and equipment categories ..........oiiiiiiiii 14
3.4 Ports and interfaces ... ..o 15
3.5 Components of the P D S ... e 19
3.6 Test-related definitioNS ... 20
3.7 Phenomena-related definitions..... ..o 21
COMMON FEQUITEIMENES ..ttt et et e e e e e e anas 25
4.1 General CoNAItIONS .. .o 25
4.2 1= £ PSP 26
4.21 (©7'0 T T 140 o 1= 26
4.2.2 LIS =1 Lo 27
4.3 Documentation for the USer ... ..o e 27
IMMUNItY FEQUIrEMENES L. e e 27
5.1 General CoNAitiONS ... 27
5.1.1 Performance (acceptance) Criteria ..........covvuiiiiiiiiii i, 27
5.1.2 Conditions during the test ... ... 29
5.2 Basic immunity requirements — Low-frequency (< 150 kHz) disturbances.............. 30
5.2.1 HaAIMONICS o e 30
5.2.2 Voltage dips and short interruptions. ... 32
5.2.3 FrequencCy variations ..o 34
5.2.4 Supply influences — Magnetic fields ... 35
5.3 Basic immunity requirements — High-frequency (= 150 kHz) disturbances ............. 36
5.3.1 (070 o Vo 11 (To] o 1= PP 36
5.3.2 Residential, commercial and light industrial environment .....................ooe. 36
5.3.3 Industrial enVIFONMENT ... ..o 37
5.4 Application of immunity requirements — Alternative verification methods ............... 39
5.4.1 GBNEIAL .. 39
5.4.2 Simulation and calculation of harmonics ..........ccoooiiiiiiiii e 40
5.4.3 Alternative verification methods for voltage dips and short interruptions ........ 40
5.4.4 FrequencCy variations ..........cooiiiiiii e 40
5.4.5 Immunity against electromagnetic fields by subcomponents testing ............... 40
0 0 TES1-] o o F PSP 41
6.1 General emission reqUIr€mMEeNtS ... ..o 41
6.2 General emission requirements for MT ..o 41
6.3 Basic low-frequency (< 150 kHz) emission limits ..o, 41
6.3.1 Harmonics and interharmoniCs...... ..o, 41
6.3.2 Voltage fluctuations and fliCKer ... 42
6.3.3 Emissions in the frequency range from 2 kHz to 150 kHz.....................o. 43

6.3.4 Common mode harmonic emission (low-frequency common mode
(201 €= Vo =) PP 43
6.4 Conditions related to high-frequency (= 150 kHz) emission measurement............. 43

6.4.1 General requirements for measurements on a test site .............cccoeeiiiinnni. 43



EVS-EN IEC 61800-3:2023 —-3-

6.4.2 Application of emission limits above 1 GHz..............cc.cooiiiiiii 50
6.4.3 Connection reqUIremMeENtS .. ... e 50
6.4.4 Measurements requirements when a standard setup is not used.................... 50
6.5 Basic high-frequency emission limitS...........cooiiiii i 51
6.5.1 EUT of categories C1 and C2 ... 51
6.5.2 EUT Of Category C 3 . o e 53
6.6 ENGiNeering PracCtiCe ... ... 54
6.6.1 EUT Of category G ... 54
6.6.2 General CONAITIONS .. ... 55
6.6.3 Filtering in IT power supply SyStEmMS ..o 55
6.6.4 Limits outside the boundary of an installation, for an EUT of category
C4 — Example of propagation of disturbances ..........c..occoviiiiiiiiiiiiiiin 56
Annex A (informative) EMC teChNIQUES .. ..o e 59
A.1 Application of PDSs and EMC . ... 59
A.2 Load conditions regarding high-frequency phenomena..............ccoooiiiiiinnnn, 59
A.2.1 Load conditions during emission tests ..........cooviiiiiiiii i 59
A.2.2 Load conditions during immunity tests ... 60
A.2.3 L0ad 1St e 60
A.3 Immunity to electromagnetic fields .......ooouiiiiiiii 60
A.3.1 Immunity to power frequency magnetic fields...........cooi 60
A.3.2 Immunity to high frequency conducted disturbances .................ccoooiiin. 60
A.3.3 Immunity to high frequency fields..........ooi 61
A4 High-frequency emission measurement techniques...........cooocoiiiiiiiiiiin i, 62
A.4.1 Impedance/artificial mains network (AMN) ... 62
A4.2 Performing high-frequency in-situ emission tests ...l 64
A.4.3 Established experience with high power EUTS ..o 64
Annex B (informative) Low-frequency phenomena ... 65
B.1 Commutation NOTCNES ... e 65
B.1.1 Evaluation conditions. ... 65
B.1.2 Occurrence — DeSCHPLION ... 65
B.1.3 CalCUlation ..o 68
B.1.4 Recommendations regarding commutation notches ..............coooiiiiiiiinnnnn. 69
B.2 Definitions related to harmonics and interharmonics ..........ccccovviiiiiiiiiiiini, 70
B.2.1 General diSCUSSION ... e e 70
B.2.2 Conditions of @appliCation..........cooiiiii i 71
B.3 Application of harmonic emission standards.............cooi i 75
B.3.1 GBNEIAL . 75
B.3.2 PUDBIIC NEIWOIKS «.eeei e 75
B.3.3 Summation methods for harmonics in an installation — Practical rules............ 80
B.4 Installation rules — Assessment of harmonic compatibility .................coooiinlL 82
B.4.1 Low power industrial three-phase system ... 82
B.4.2 Large industrial System .. ..o 85
B.4.3 Interharmonics and voltages or currents at higher frequencies ...................... 87
B.5 Voltage UnbalanCe ... 87
B.5.1 (] 4 110 T PP 87
B.5.2 Definition and assessment.... ... 88
B.5.3 Effect on BDM/CDM/PDS/MTS ..cuuiiiieiiieee e 90
B.6 Voltage dips — Voltage fluctuations ... 90

B.6.1 RV e =T 1T o 1T o 1= P 90



-4 - EVS-EN IEC 61800-3:2023

B.6.2 Voltage fluCTUTION ... ... 92
Annex C (informative) Reactive power compensation — Filtering ..., 93
C.1 INSEAIIATION e e 93
C.11 Usual Operation ... . 93
c.1.2 Power definitions under distorted conditions ............ccoooiiiiiiiiini 93
C.1.3 Practical SOIULIONS ... 94
C.14 Reactive power compensation ... ... 95
C.1.5 Filtering Methods ... 99

C.2 Reactive power and harmoniCs .. ..o 101
C.2.1 Usual installation mitigation methods ... 101
C.2.2 Other SOIULIONS ..oe s 103
Annex D (informative) Considerations on high-frequency emission ... 107
D.1 USEI GQUIAEIINES ...ttt 107
D.1.1 Expected emission of BDM/CDM/PDS/MTS .....uivuiiniiiiiiieee e 107
D.1.2 GUIEIINES o 109

D.2 Safety and RFI-filtering in power supply systems ... 111
D.2.1 Safety and leakage CUITENTS ..o 111
D.2.2 Safety and RFI-filtering in power supply systems isolated from earth........... 111
Annex E (informative) EMC analysis and EMC plan for EUTs of category C4..................... 113
E.1 General — System EMC analysis applied to EUTS .......coiiiiiii 113
E.1.1 Electromagnetic environment ... ..o 113
E.1.2 System EMC analysis teChniques ... 114

E.2 Example of EMC Plan ..o 116
E.2A1 Project data and description .........cooooiiiiii 116
E.2.2 Electromagnetic environment analysis ........ccooviiiiiiiiiici 116
E.2.3 EMC @NalySiS . uuiiniiniiiiiiie e 117
E.24 Establishment of installation rules............o 118
E.2.5 Formal result and maintenanCe...........ooouiiiiiiiii i 119

E.3 Example of supplement to EMC plan for particular application ............................ 120
E.3.1 Electromagnetic environment complementary analysis ...........cccoeiiiiiinnn.. 120
E.3.2 EMOC @Naly SIS . . et e 121
BB O G AP Y e e 123
Figure 1 — Content of the PDS and its installation ..............ccoooi i, 12
Figure 2 — Content of the MT and its installation ...............ooii i e, 13
Figure 3 — Internal interfaces of the PDS and examples of ports ... 17
Figure 4 — Internal interfaces of the MT and examples for ports ... 17
Figure 5 — Power interfaces of a PDS with common DC link............cccooiiiiiiiiiiiieie e, 18
Figure 6 — Power interfaces with common input transformer .............coooiiiiiiii i, 19

Figure 7 — Example for a typical cable arrangement for measurements in 3 m
separation distance, for a table-top or wall-mounted equipment, top view ... 46

Figure 8 — Example for a typical cable arrangement for measurements in 3 m
separation distance for a table-top or wall-mounted equipment, side view............................. 47

Figure 9 — Example for a typical test set up for measurement of conducted and/or
radiated disturbances from a floor-standing PDS, 3D VIieW ........ccoiiiiiiiiiiiiiiceee e, 48

Figure 10 — Typical arrangement for measurement of radiated disturbances from an MT
[eT I A= PPN 49

Figure 11 — Propagation of disturbanCes ..o 56



EVS-EN IEC 61800-3:2023 -5-

Figure 12 — Propagation of disturbances in installation with an EUT rated > 1 000 V............. 57
Figure B.1 — Typical waveform of commutation notches — Distinction from non-

repetitive tran S Nt .. e 66
Figure B.2 — PCC, IPC, installation current ratio and Rg| .............cccooeeiiii, 73
Figure B.3 — PCC, IPC, installation current ratio and RgG.......oovvvvvmnieeeiiiii, 74
Figure B.4 — Assessment of the harmonic emission of an EUT ..o, 77
Figure B.5 — Test set-up with mechanical load ... 78
Figure B.6 — Test set-up with electrical load replacing the loaded motor ............c..ccooeeiiennnen. 78
Figure B.7 — Test set-up with resistive load............oooiiiii e 79
Figure B.8 — Assessment of harmonic emission where EUT is used (apparatus,

SYStemMS OF INSTAIAtIONS) ... 84
Figure C.1 — Reactive power compensation ...... ... 96
Figure C.2 — Simplified diagram of an industrial Network.............ccoooiiiiiiiiiiii i, 98
Figure C.3 — Impedance versus frequency of the simplified network..................coooiiiinis 98
Figure C.4 — Example of passive filter battery ... 100
Figure C.5 — Example of inadequate solution in reactive power compensation .................... 102
Figure C.6 — VSI PWM active filter topologies ......couiiuiiiiii e 104
Figure C.7 — BOOSt MOAE CONVEIE ... ..ot 104
Figure C.8 — Front-end inverter System . ... 105
Figure D.1 — Conducted emission of various unfiltered EUTS .........ccooiiiiiiiiiiiin 108
Figure D.2 — Expected radiated emission of EUT up to rated voltage 400 V — Peak

values normalised at 10 M ..o e 109
Figure D.3 — Safety and fillering. ..o 112
Figure E.1 — Interaction between systems and EM environment.............cooooiiiiinnnn. 113
Figure E.2 — ZONE CONCEPE . .. it 114
Figure E.3 — EXamPle Of AriVe ..couiieii e e e 115

Table 1 — Criteria to prove the acceptance of a BDM, CDM or PDS against

electromagnetic diStUIDANCES. ... o e e 28
Table 2 — Criteria to prove the acceptance of an MT against electromagnetic

AISTUIDANCES .o e ettt 29
Table 3 — Minimum immunity requirements for individual harmonic orders on AC power

POrts Of oW VOItage EUT ... e e 31
Table 4 — Minimum immunity requirements for harmonics on AC main power ports of

EUTs of rated voltage above 1 000 V... oo e 32
Table 5 — Minimum immunity requirements for voltage dips and short interruptions on

AC power ports of low voltage EUTS ... e 32

Table 6 — Minimum immunity requirements for dips and short interruptions on AC main
power ports of rated voltage above 1 000 V of EUTS ..o 33

Table 7 — Minimum immunity requirements for dips and short interruptions on low
voltage AC auxiliary power ports Of EUTS ... 34

Table 8 — Minimum immunity requirements for frequency variations on AC power ports
Lo Lo T Ao | 2= T L= T = I I PPN 34

Table 9 — Minimum immunity requirements for frequency variations on AC main power
ports of rated voltage above 1 000 V Of EUTS ... 35

Table 10 — Minimum immunity requirements for frequency variations on auxiliary AC
low voltage power ports Of EUT S ... e 35



-6 - EVS-EN IEC 61800-3:2023

Table 11 — Minimum immunity requirements for EUTs intended for use in a residential,

commercial or light industrial location ........ ... 36
Table 12 — Minimum immunity requirements for EUTs intended for use in an industrial

oY= 11 o 38
Table 13 — Approach to type-test assessment of different MT configurations ........................ 41
Table 14 — Required highest frequency for radiated measurement...............cccoeiiiiininnnne. 50
Table 15 — Limits for mains terminal disturbance voltage in the frequency band

150 kHz to 30 MHz — Categories C1 and C2 ... ..o 51
Table 16 — Limits for electromagnetic radiation disturbance in the frequency band

30 MHz to 6 000 MHz — Categories C1 and C2 ... ..o 52
Table 17 — Limits of disturbance voltage on the power interface in a residential,

commercial or light industrial 10Ccation ... 52
Table 18 — Limits for mains terminal disturbance voltage in the frequency band

150 KHZ 10 30 MHzZ — Category C3 . ... i 53
Table 19 — Limits for electromagnetic radiation disturbance in the frequency band

30 MHZ t0 6 000 MHZ — Category C3 ... e e ees 54
Table 20 — Limits for propagated disturbance voltage ("outside" in a residential

Fo Y%= 1 o] o ) PP 57
Table 21 — Limits for propagated disturbance voltage ("outside" in a non-residential

[ Yo2=1 1o o O O PPN 57
Table 22 — Limits for propagated electromagnetic disturbance above 30 MHz....................... 58
Table 23 — Limits for electromagnetic disturbance below 30 MHz................cooiiiiiiin e, 58
Table B.1 — Maximum allowable depth of commutation notches atthe PC............................. 69
Table B.2 — Recommended immunity requirements for commutation notches on power

9T 0 T €= o) 8 = U N I P 70
Table B.3 — Harmonic current emission requirements relative to the total current of the

agreed power at the PCC OF [P C ... e e 86
Table E.1 — EM interaction between subsystems and environment................cccoiiiiiiiinnn, 115

Table E.2 — FrequUeNCY @nalySiS . ... e e e e 122



EVS-EN IEC 61800-3:2023 -7-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ADJUSTABLE SPEED ELECTRICAL
POWER DRIVE SYSTEMS -

Part 3: EMC requirements and specific test methods
for PDS and machine tools

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct 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.

IEC 61800-3 has been prepared by subcommittee 22G: Adjustable speed electric power drive
systems (PDS), of IEC technical committee 22: Power electronic systems and equipment. It is
an International Standard.

It has the status of a product EMC standard in accordance with IEC Guide 107.

This fourth edition cancels and replaces the third edition published in 2017. This edition
constitutes a technical revision.

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

a) extension of the scope to machine tools with one or more embedded PDS;

b) extension of the frequency range for radiated immunity tests to 6 GHz;

c) general updates in the normative part and the informative annexes.



-8 - EVS-EN IEC 61800-3:2023

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

Draft Report on voting

22G/461/FDIS 22G/466/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61800 series, published under the general title Adjustable speed
electrical power drive systems, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under https://webstore.iec.ch in the data related to
the specific document. At this date, the document 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 document 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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ADJUSTABLE SPEED ELECTRICAL
POWER DRIVE SYSTEMS -

Part 3: EMC requirements and specific test methods
for PDS and machine tools

1 Scope

This part of IEC 61800 specifies electromagnetic compatibility (EMC) requirements for
adjustable speed power drive systems (PDSs) and machine tools (MTs). A PDS is an AC or DC
motor drive including an electronic converter. Requirements are stated for AC and DC PDSs
and MTs with input and/or output voltages (line-to-line voltage), up to 35 kV AC RMS. This
document applies to equipment of all power ratings.

As a product EMC standard, this document can be used for the assessment of PDS and MT. It
can also be used for the assessment of complete drive modules (CDM) or basic drive modules
(BDM).

NOTE 1 BDMs and CDMs are parts of the PDS which are often marketed separately.

Traction applications and electric vehicles are excluded. Equipment which is defined as group 2
in CISPR 11:2015 is excluded.

NOTE 2 Examples of group 2 equipment are:
— welding equipment (arc welding, resistance welding, etc);

— electro-discharge machining equipment (EDM).

This document does not give requirements for the electrical machine which converts power
between the electrical and mechanical forms within the PDS. Requirements for rotating
electrical machines are covered by the IEC 60034 series. In this document, the term "motor" is
used to describe the electrical machine, whether rotary or linear, and regardless of the direction
of power flow.

This document is applicable to BDMs, CDMs, PDSs and MTs with or without radio function.
However, this document does not specify any radio transmission and reception requirements.

NOTE 3 It is planned that the future edition 7 of CISPR 111 will contain a procedure how to address radio
transmission and reception requirements, which is also applicable to products in the scope of this document.

This document defines the minimum requirements for emission and immunity in the frequency
range from 0 Hz to 400 GHz. Tests are not required in frequency ranges where no requirements
are specified.

BDMs, CDMs, PDSs and MTs covered by this document are those installed in residential,
commercial and industrial locations. Requirements are given according to the environment
classification.

BDMs, CDMs and PDSs are often included in a larger system. The system aspects are not
covered by this document, but guidance is provided in the informative annexes.

1 Under preparation. Stage at the time of publication: CISPR/NFDIS 11:2022.
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This document is intended as a complete product EMC standard for the EMC conformity
assessment of products. As a product EMC standard for BDMs, CDMs, PDSs and MTs,
according to IEC Guide 107, this document takes precedence over all aspects of the generic
standards.

NOTE 4 If a PDS or MT is included as part of equipment covered by a separate product EMC standard, the separate
EMC standard applies to the complete equipment.

NOTE 5 The requirements have been selected to ensure EMC for PDSs and MTs at residential, commercial and
industrial locations. Changes in the EMC behaviour of a PDS or an MT as a result of fault conditions are not
considered.

NOTE 6 This document does not specify any safety requirements for the equipment such as protection against
electric shocks, insulation co-ordination and related dielectric tests, unsafe operation, or unsafe consequences of a
failure. It also does not cover safety and functional safety implications of electromagnetic phenomena.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 61000-2-4:2002, Electromagnetic compatibility (EMC) — Part 2-4: Environment -
Compatibility levels in industrial plants for low-frequency conducted disturbances

IEC 61000-3-2:2018, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current < 16 A per phase)
IEC 61000-3-2:2018/AMD1:2020

IEC 61000-3-3:2013, 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

IEC 61000-3-3:2013/AMD1:2017

IEC 61000-3-3:2013/AMD2:2021

IEC 61000-3-11:2017, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems —
Equipment with rated current < 75 A and subject to conditional connection

IEC 61000-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
harmonic currents produced by equipment connected to public low-voltage systems with input
current > 16 A and < 75 A per phase

IEC 61000-3-12:2011/AMD1:2021

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2020, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measure-
ment techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017
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IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measure-
ment techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current up to 16 A per phase

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

IEC 61000-4-13:2002/AMD1:2009

IEC 61000-4-13:2002/AMD2:2015

IEC 61000-4-28:1999, Electromagnetic compatibility (EMC) - Part 4-28: Testing and
measurement techniques — Variation of power frequency, immunity test for equipment with input
current not exceeding 16 A per phase

IEC 61000-4-28:1999/AMD1:2001

IEC 61000-4-28:1999/AMD2:2009

IEC 61000-4-34:2005, Electromagnetic compatibility (EMC) - Part 4-34: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current more than 16 A per phase

IEC 61000-4-34:2005/AMD1:2009

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISPR 11:2015/AMD1:2016

CISPR 11:2015/AMD2:2019

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Coupling devices
for conducted disturbance measurements

CISPR 16-1-2:2014/AMD1:2017

CISPR 16-1-4:2019, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas and test
sites for radiated disturbance measurements

CISPR 16-1-4:2019/AMD1:2020

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment — Emission
requirements
CISPR 32:2015/AMD1:2019

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

e |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp
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