This is a preview - click here to buy the full publication

IEC 61000-4-12

Edition 3.0 2017-07

INTERNATIONAL
STANDARD

ORME
INTERNATIONALE

blour
side

i®)

¢

=

[v3]

ASIC EMC PUBLICATION
UBLICATION FONDAMENTALE EN CEM

v

lectromagnetic compatibility (EMC) —
art 4-12: Testing and measurement techniques — Ring wave immunity test

b v |

Gompatibilité électromagnétique (CEM)-
Rartie 4-12: Techniques d'essai et de;mesure — Essai d'immunité a I'onde
sinusoidale fortement amortie

NTERNATIONAL
HLECTROTECHNICAL

Cf\l\lll\lll(‘(‘lf\l\l
TIVHVITOOTOTY

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 33.100.20 ISBN 978-2-8322-4556-9

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


https://webstore.iec.ch/publication/29872&preview=1
https://iecnorm.com/api/?name=249f9ff02197ddc5027f7d2965f95c04

This is a preview - click here to buy the full publication

-2- IEC 61000-4-12:2017 © IEC 2017

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 5
LN I 2 1 1 L N 1 S 7
1 1T o 1= S 8
2 NOrMative refErENCES .. e 8
3  Terms, definitions and abbreviated terms ... 8
3.1 IR B L LA o T T P 8
3.2 Abbreviated termM S ... N 0
A [ GBNEIAL e 0
4.1 Description of the phenomenon..... ... e 0
4.2 Relevant parameters........oo.ooiiiii e e e 2
4.21 Repetition rate .. ... b 2
4.2.2 Phase angle ... 2
TSt IOVRIS i N e 3
Test instrumentation ... LN 3
6.1 Ring wave generator.........coooiiiiiiniinii e S 3
6.1.1 Ring wave generator CirCUit ..........ooiiii i N e 3
6.1.2 Impedance Values.... ..o S N 4
6.1.3 Performance characteristics of the ring, wave generator...................coooeeiiini. 4
6.1.4 Calibration of the ring wave generaton..........c..oooiiiiiiiiii e 5
6.2 Coupling/decoupling NEtWOIKS ... ... au e 5
6.2.1 GENEIAN .. 5
6.2.2 Coupling/decoupling networks for AC/DC power port rated up to 63 A
7= 11 = 6
6.2.3 Coupling/decoupling networks for interconnection lines ...............c.coceieinne. 9
6.3 Calibration of coupling/decoupling NetWOrks..........cocooiiiiiiiiiiii e 2
6.3.1 LT o T=T = | P 22
6.3.2 Calibration of\CDNs for AC/DC power port rated up to 63 A per line.............. 2
6.3.3 Calibration-ef CDNs for interconnection lines.............cc.ooiiiiiiiii 23
A T2 9= U T PN ?6
7.1 T eSSt @ UIPIM Nt . e 26
7.2 Verification of the test instrumentation ... 7
7.3 Test'setup for ring waves applied to EUT power ports........cooooviiiiiiiiiiiiiien. 27
7.4 Test setup for ring waves applied to unshielded unsymmetrical
INTErcoONNECiON [INES ... e e »8
7.5 Test setup for ring waves applied to unshielded symmetrical interconnection
LT3 28
7.6 Test setup for ring waves applied to shielded lines ..., 28
7.7 Protective earth conNNEcCtion..... ... 29
G T I = 1= o] o Yo =T U1 - 30
8.1 LT a1 =Y PP 30
8.2 Laboratory reference conditions ..........ooouiiiiiiiiii i 30
8.2.1 Climatic CONItIONS ..ouuie e 30
8.2.2 Electromagnetic conditions ..o 30
8.3 Execution of the test . ... 30

9 Evaluation Of teSt r@SUILS ....viii e 31


https://webstore.iec.ch/publication/29872&preview=1
https://iecnorm.com/api/?name=249f9ff02197ddc5027f7d2965f95c04

This is a preview - click here to buy the full publication

IEC 61000-4-12:2017 © IEC 2017 -3-

O =] B =T o Yo 1 P 32
Annex A (informative) Information on electromagnetic environments, installation
ClassSes And teSt IEVEIS .. .. e 33
Annex B (informative) Selection of generators and testlevels............coooiiiiiiiiiiiiin s 35
B.1 L= o =T ¥ S 35
B.2 The classification of environmMents ... 35
B.3 The definition of Port tyPesS. ... 35
B.4 Selection of the test IeVElS ... 36
Amnex C (informative) EXplanatory NOES ............ccccvvveeeeeeeeeeiiiiiiieeeeeeeeeeeiieeeeee e B8
C.1 Different source impedancCe .........ccooiiiiiiiiiiei e NG B8
C.2 Application of the tests... ..o B8
C.21 Equipment level immunity ... O B8
Cc.2.2 System level immunity .....ooooiiiiii e B8
Amnex D (informative) Measurement uncertainty (MU) considerations........() ..o, B9
D.1 General. ... N B9
D.2 Legend for ring wave parameters .........ooviiiiniiini ik e B9
D.3 Uncertainty contributors to the ring wave measurement uncertainty ...................... 40
D.4 Uncertainty of the generator output voltage and current measurement.................. 40
D.4.1 GENEIAN .. T 40
D.4.2 Rise time of the ring Wave ...... ..o & 40
D.4.3 Peak of the NNG WaVe ..o o e 42
D.4.4 Further MU contributions to time meéasurements ...........c..ooiiiiiiiiiiiinneans 43
D.4.5 Rise time of the step response and*bandwidth of the frequency
response of the measuring system..... ..o 43
D.4.6 Impulse peak and width dist@rtion due to the limited bandwidth of the
MEASUNNG SYS M .. e e 44
D.5 Application of uncertainties;in the ring waveform compliance criterion .................. 45
B IOGraP Y . e 46
Figure 1 — Waveform of thexing wave (open-circuit voltage and short-circuit current) .......... 2
Figure 2 — Example of schematic circuit of the ring wave generator ............c..coooiiiiiiinin. 4
Figure 3 — Selection.gf coupling/decoupling method............cooooiiiiiii 6
Figpure 4 — Example of coupling network and decoupling network for capacitive
cdupling on AC/DC lines: line-to-1ine CoUPliNg ... ..o 7
Figure 5 —~EXample of coupling network and decoupling network for capacitive
cqupling-an”AC/DC lines: line-to-ground COUPIING.......c.oiuiiiiii e 8
Fipure~6' — Example of coupling network and decoupling network for capacitive
cqupling on AC lines (three phases): line L3-to-line L2 coupling.......cooeeeeieeeieeeieieeeeeene 8
Figure 7 — Example of coupling network and decoupling network for capacitive
coupling on AC lines (three phases): line L3-to-ground coupling ..........ccooveiiiiiiiiiiiiiiiiineeenn. 19
Figure 8 — Example of coupling network and decoupling network for unshielded
unsymmetrical interconnection lines: line-to-line and line-to-ground coupling........................ 20
Figure 9 — Example of coupling and decoupling network for unshielded symmetrical
interconnection lines: lines-to-ground COUPIING.......cuuiiiiiiiiii e 21
Figure 10 — Example of coupling and decoupling network for unshielded symmetrical
interconnection lines: lines-to-ground coupling via capacitors ............coocoiiiiiiniiniin e 22
Figure 11 — Example of test setup for ring waves applied to shielded lines ........................... 29


https://webstore.iec.ch/publication/29872&preview=1
https://iecnorm.com/api/?name=249f9ff02197ddc5027f7d2965f95c04

This is a preview - click here to buy the full publication

-4 - IEC 61000-4-12:2017 © IEC 2017

Table 1 — T et lEVeIS. . e 13
Table 2 — Relationship between peak open-circuit voltage and peak short-circuit

LoT U1 =T o | PRI 15
Table 3 — Ring wave specification at the EUT power port of the CDN............ccooiiiiiiinnn. 17
Table 4 — Summary of calibration process for CDNs for unsymmetrical interconnection

1 24
Table 5 — Ring wave waveform specifications at the EUT port of the CDN for

unsymmetrical interconnNection lINES..... ... 25
T4ble 6 — Summary of calibration process for CDNs for symmedrical inferconnection

1T 5 PP SO P6
Table 7 — Ring wave waveform specifications at the EUT port of the CDN for

symmetrical interconnection liNeSs ....... ..o D ?6
Table B.1 — Power ports: Selection of the test levels (depending on the installation

Lo - 1= PPN . W PTSPR B6
Table B.2 — Circuits/lines: Selection of the test levels (depending on the installation

o] 113 PP | PPN B7
Tgble D.1 — Example of uncertainty budget for ring wave rise time (T4)............cccccocoeeeeio 41
Table D.2 — Example of uncertainty budget for the peak of the shert-circuit current of

thE riNG WaVe (IPKq)..cooieeeeee e T 42

Table D.3 — o factor (Formula (D.3)) of different unidirectional impulse responses
cqdrresponding to the same bandwidth of the system B .. ..o, 44



https://webstore.iec.ch/publication/29872&preview=1
https://iecnorm.com/api/?name=249f9ff02197ddc5027f7d2965f95c04

This is a preview - click here to buy the full publication

IEC 61000-4-12:2017 © IEC 2017 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

In

frefquency phenomena, of IEC technical Committee 77: Electromagnetic compatibility.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-12: Testing and measurement techniques —

— Ring-wave-immunity test
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization’comprisi
all national electrotechnical committees (IEC National Committees). The object of IEC .is to prom
international co-operation on all questions concerning standardization in the electrical and electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as ‘I
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interest
in the subject dealt with may participate in this preparatory work. International} governmental and nd
governmental organizations liaising with the IEC also participate in this prepacation. IEC collaborates clos
with the International Organization for Standardization (ISO) in accordancewith conditions determined
agreement between the two organizations.

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

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are{made to ensure that the technical content of |

misinterpretation by any end user.

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

IEC itself does not provide any attestationtoef conformity. Independent certification bodies provide conform
assessment services and, in some areas{saccess to |[EC marks of conformity. IEC is not responsible for 3
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 ©r‘its directors, employees, servants or agents including individual experts a
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature’ whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out @f the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

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

Attention ig”drawn to the possibility that some of the elements of this IEC Publication may be the subject
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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It forms Part 4-12 of IEC 61000. It has the status of a basic EMC publication in accordance
with IEC Guide 107.

This third edition cancels and replaces the second edition published in 2006. This edition
constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous edition:

a)
b)
c)
d)

addition of a mathematical modelling of ring wave waveform;
new Annex B on selection of generators and test levels;
new Annex C on explanatory notes;

new Annex D on measurement uncertainty;
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addition of high speed CDN;
addition of a calibration procedure for CDN.

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

CbhV Report on voting
77B/764/CDV 77BI7T74/RVC

Full information on the voting for the approval of this International Standard can be found in

th

T

A

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

b report on voting indicated in the above table.

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

list of all parts in the IEC 61000 series, published under the general title Electromagnetli
cdmpatibility (EMC), can be found on the IEC website.

til

the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the dgta
related to the specific publication. At this date, the publication will be

e | reconfirmed,

e | withdrawn,

¢ | replaced by a revised edition, or

o | 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 corregt
understanding of its contents. Users should therefore print this document using @

cqlour printer.
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INTRODUCTION
C 61000 is published in separate parts according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)

Definitions, terminology

Part 2: Environment
Déscription of the environment

Cllassification of the environment

C

Part 3: Limits

Emission limits

Im
cq

Part 4: Testing and measurement techniques

M

Te

Part 5: Installation and mitigation guidelines

In

M

Part 6: Generic standards

Part 9: Miscellaneous

bmpatibility levels

munity limits (in so far as they do not fall under the responsibility of the prodd
mmittees)

basurement techniques

sting techniques

stallation guidelines

tigation methods and devices

E

ct

s

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).

This part is an International Standard which gives immunity requirements and test procedures
related to ring waves. It should be noted that edition 1 of IEC 61000-4-12, published in 1995,
covered immunity tests against two phenomena, ring waves and damped oscillatory waves.
This situation was changed in edition 2, published in 2006, where IEC 61000-4-12 covered
the ring wave phenomena only and the damped oscillatory wave phenomenon was moved into

a

new standard I[EC 61000-4-18.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-12: Testing and measurement techniques —
Ring wave immunity test
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is part of IEC 61000 relates to the immunity requirements and test methods for electrig

wer, control and signal lines supplied by public and non-public networks.

cumented in this part of IEC 61000 describes a consistent method to .assess the immun
an equipment or system against a defined phenomenon.

TE As described in IEC Guide 107, this is a basic EMC publication for use\by product committees of the IH
also stated in Guide 107, the IEC product committees are responsible fgr)determining whether this immun

hluation of the value of particular immunity test and test levels for their*products.
is document defines:

test voltage and current waveforms;
a range of test levels;

test equipment;

test setups;

test procedures.

Normative references

ntent constitutes «egquirements of this document. For dated references, only the editi
ed applies. For_undated references, the latest edition of the referenced document (includi
y amendments).applies.

C 60050~all parts), International Electrotechnical Vocabulary (IEV) (available
vw.electropedia.org)

d electronic equipment, under operational conditions, to ring waves occurring in low;yvoltage

e object of this document is to establish a common reference for evaluatingsthe immunity [of
bctrical and electronic equipment when subjected to ring waves,‘The test method

7

al

ty

C.
ity

t standard is applied or not, and if applied, they are responsible for determining the appropriate test levels and
Fformance criteria. TC 77 and its sub-committees are prepared to €o-0perate with product committees in the

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

bn
"9

at
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE (CEM) -

Partie 4-12: Techniques d'essai et de mesure —

AVANT-PROPOS

1)| La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de, nhermalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)! L'IEC a pqur
objet de favoriser la coopération internationale pour toutes les questions de normalisation_dans les domaines
de I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités = publie des Normes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles pu
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaberation est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet’traité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, en\liaison avec I'lEC, participgnt
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISQ),
selon des conditions fixées par accord entre les deux organisations.

2)| Les décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la mesyre
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

3)| Les Publications de I'l[EC se présentent sous la forme de recomimandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les{efforts raisonnables sont entrepris afin que I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en&st'faite par un quelconque utilisateur final.

4)| Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute|la
mesure possible, a appliquer de fagon transparenteiles Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes’Publications de I'lEC et toutes publications nationales jou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5)| L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation dé& conformité et, dans certains secteurs, accédent aux marques [de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certificatipn
indépendants.

6)| Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7)| Aucune responsabilité ne~doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires fu
mandataires, y compris ses/experts particuliers et les membres de ses comités d'études et des Comifés
nationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aufre
dommage de quelquetnature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les.dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou [de
toute autre Publication de I'lEC, ou au crédit qui lui est accordé.

8)| L'attention eSt-attirée sur les références normatives citées dans cette publication. L'utilisation de publicatigns
référencées/est obligatoire pour une application correcte de la présente publication.

9)| L’attention”’est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fajre
I’objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drajts
de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61000-4-12 a été établie par le sous-comité 77B: Phénoménes
haute fréquence, du comité d'études 77 de I'lEC: Compatibilité électromagnétique.

Elle constitue la partie 4-12 de I'lEC 61000. Elle a le statut de publication fondamentale en
CEM en accord avec le Guide 107 de I'lEC.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2006. Cette édition
constitue une révision technique. Cette édition inclut les modifications techniques majeures
suivantes par rapport a I'édition précédente:

a) ajout d’'une modélisation mathématique de forme d’onde sinusoidale fortement amortie;
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