IEC 60990:2016-05(en-fr)

IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60990

Edition 3.0 2016-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Methods of measurement of touch current and protective conductor current

Méthodes de mesure du courant de contact et du courant dans le conducteur de
protection




IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 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''EC ou du Comité national de I'lEC 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
les coordonnées ci-aprées ou contactez le Comité national de I'lEC de votre pays de résidence.

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

info@iec.ch
www.iec.ch

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

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 corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

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
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

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: csc@iec.ch.

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.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les  Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'IEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (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 aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 15
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

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


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60990

Edition 3.0 2016-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Methods of measurement of touch current and protective conductor current

Méthodes de mesure du courant de contact et du courant dans le conducteur de
protection

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 17.220, 35.020 ISBN 978-2-8322-3420-4

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



IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 60990:2016 © IEC 2016

CONTENTS
O T T @ 1 PP 6
LN I @ 75 16 1 2 I 1 1 P 8
1 S o0 o 1 PP 10
2 NOIMaAtiVe T EIENCES . et e e eaas 10
3 Terms and definitions ... 11
I ] =1 = 11
4.1 Test Site eNVIFONMENT. ... e 11
4.2 T et traN S O T Lo e 12
4.3 Earthed neutral CONAUCION ... e 12
5 Measuring eqUIPMENt . o e e 13
5.1 Selection of Measuring NEIWOTIK...... ..o 13
5.1.1 LT =Y o= > 13
51.2 Perception and startle-reaction ..., 14
5.1.3 Letgo-immobilization ... ... 14
5.1.4 EIECHrC DU (@.C.) it e 14
5.1.5 RiIPPIE-Tree d.C. e e 14
5.2 T eSSt @leCIrOAES . o e 15
5.2.1 L@ o 0 1= £ U o 1 o TS 15
5.2.2 [©7'0] o1 0 1Y o3 10 o R 15
5.3 CoNfIGUIAtION .o e 15
5.4 Power connections during test.... ... 15
5.4.1 LY o= > 15
5.4.2 Equipment for use only on TN or TT star power distribution systems............. 19
5.4.3 Equipment for use on IT power distribution systems including

unearthed delta SyStemsS ... 19

5.4.4 Equipment for use on single-phase centre-earthed power supply
systems or on centre-earthed delta power supply systems..............coooooiennn. 20
5.5 Supply voltage and freqQUENCY ... 20
5.5.1 SUPPIY VOIAGE .. e 20
5.5.2 SUPPIY FrEQUENCY .. e 20
B TSt PrOCEAUNE . e e 20
6.1 LT o= = | PP 20
6.1.1 Touch current measurements ... ..o 20
6.1.2 Control switches, equipment and supply conditions ...............ccooviiiiiiinnnnne. 21
6.1.3 Use of measuring NetWOrks ... ... 21
6.2 Normal and fault conditions of equipment ..o 21
6.2.1 Normal operation of equipment ... 21
6.2.2 Equipment and supply fault conditions..............coooiiiiiiii 21
7 Evaluation of resURS ..o e 23
71 Perception, startle-reaction and letgo-immobilization .................... 23
7.2 =Yoo o1 U1 o 23
8 Measurement of protective conductor current............ccoooiiiiiiiiii 23
8.1 LT o= = | PP 23
8.2 MuUltiple eqUIPMENt ... e 24

8.3 Measuring Method ... e 24



IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60990:2016 © IEC 2016 -3-

Annex A (normative) EqQUIPMENt .. ..o e 25
Annex B (normative) Use of a conductive plane ... 26
Annex C (normative) Incidentally connected parts ............cooeiiiiiiiiiiiii i 27
Annex D (informative) Choice of current limitsS..........cooiiiiiiii e, 28
D.1 L= =Y = 28
D.2 LMt EXAMID S et 28
D.2.1 Ventricular fibrillation ... ... 28
D.2.2 Inability to letgo-immobilization ........ ... 28
D.2.3 Startle-reaCtioN ..o 28
D.2.4 Perception threshold ... ... e 28
D.2.5 Special appliCations ... ..o 28
D.3 1023 To o7 3 110 2 V1 £ PR 29
D.4 Electric burn effects of touch current ... 30
Annex E (informative) Networks for use in measurement of touch current........................... 31
E.1 LT o= = | PP 31
E.2 Body impedance network — Figure 3. ..o 31
E.3 Startle-reaction (and body impedance) network — Figure 4...............ocoviiiinnnn.. 31
E.4 Letgo-immobilization (and body impedance) network — Figure 5................ccooee. 32
Annex F (informative) Measuring network limitations and construction................................ 33
Annex G (informative) Construction and application of touch current measuring
LB W 0 =T £ 35
GA1 Considerations for selection of components..............oi 35
G.1.1 7= 1= - 35
G.1.2 Power rating and inductance for RS and RB......ccovvvviiiiiiiiiii e 35
G.1.3 (OF-T o L= Yot | (o] g O PPN 35
G.1.4 Resistors R1, R2 and R3. ... e 36
G.1.5 Capacitors C1, C2 and GO, .. e e 36
G.2 RV 40 42 0 T=1 (Y PP 36
G.3 o o1 U = T PP 36
G.4 Calibration and application of measuring instruments ...............cocoiiii, 37
G.5 R OIS .. e e 37
G.6 CoNfirmation SYSIEMS ... i 37
Annex H (informative) Analysis of frequency filtered touch current circuit
L0 TST= T U T =T 0 0 T=T 01 € PR 39
Annex | (informative) AC power distribution systems (see 5.4).......ccccoiiiiiiiiiiiiiiiiiiiiiee, 47
1.1 L= =Y - | P 47
1.2 TN POWET SY S OMIS o 48
1.3 T T P OW T SY S M . ittt e e e 50
1.4 I T 1= g VS =T 41 PP 51
Annex J (informative) Routine and periodic touch current tests, and tests after repair
or modification of mains operated equipment ... 53
Annex K (normative) Network performance and calibration.................cooooi . 54
K.1 Network or instrument performance and initial calibration ................................... 54
K.2 Calibration in a confirmation system ..ot 56
K.2.1 LY o= = 56
K.2.2 Measurement of input resistance............ccooiiiiiiiiii 56
K.2.3 Measurement of instrument performance...............coo 56

71 Lo Yo | =1 o] 2 72PN 59



IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 60990:2016 © IEC 2016

Figure 1 — Example of earthed neutral, direct supply ... 12
Figure 2 — Example of earthed neutral, with transformer for isolation.........................oo. 13
Figure 3 — Measuring network, unweighted touch current ..............cccooiiiiiii i 13
Figure 4 — Measuring network, touch current weighted for perception or startle-

== 1 10 o N 14
Figure 5 — Measuring network, touch current weighted for letgo-immobilization ................... 14
Figure 6 — Single-phase equipment on star TN or TT system.........ccooiiiiiiiiiiiiiieeee, 16
Figure 7 — Single-phase equipment on centre-earthed TN or TT system .............cccoeeiiiinnis 16
Figure 8 — Single-phase equipment connected line-to-line on star TN or TT system............. 17
Figure 9 — Single-phase equipment connected line-to-neutral on star IT system .................. 17
Figure 10 — Single-phase equipment connected line-to-line on star IT system...................... 17
Figure 11 — Three-phase equipment on star TN or TT system...........coooiiiiiiiiiiiiii i 18
Figure 12 — Three-phase equipment on star IT system ..., 18
Figure 13 — Unearthed delta System ... ... 19
Figure 14 — Three-phase equipment on centre-earthed delta system ...l 19
Figure Al — EQUIPMENT oo e et 25
Figure B.1 — Equipment platform ... ... 26
Figure F.1 — Frequency factor for electric burn ..., 33
Figure F.2 — Frequency factor for perception or startle-reaction..................coooviiiiiin, 33
Figure F.3 — Frequency factor for letgo-immobilization .................cooi 34
Figure H.1 — Triangular waveform touch current, startle-reaction................c.cooi, 40
Figure H.3 — 1 ms rise time pulse response, startle-reaction..................co. 41
Figure H.4 — 1 ms rise time pulse response, letgo-immobilization .................... 41
Figure H.5 — Touch current vs. rise time plot, 20 ms square wWave ..............ccecviviieiiiniinennnnns 42
Figure H.6 — PFC SMPS touch current waveform ... 42
Figure H.7 — 50 Hz square wave, 0,1 ms rise time, startle-reaction.............................. 43
Figure H.8 — 50 Hz square wave, 0,1 ms rise time, letgo-immobilization .............................. 43
Figure H.9 — IEC TS 60479-2 let-go threshold for AC and DC combinations

augmented by additional data, MA €acCh aXiS.......cociiiiiiii 44
Figure H.10 — Ex1 case: showing r.m.s. WiNdOW .........ccooiiiiiiiiii e 45
Figure H.11 — Waveform ex2 case: showing r.m.s. WindOW ............cooiiiiiiiiiiiiniiiiieeen, 45
Figure 1.1 — Examples of TN-S POWET SYSTEM .. ..ttt 48
Figure 1.2 — Example of TN-C-S power SyStem ........coiiiiiiiii e 49
Figure 1.3 — Example of TN-C power SysStem. ... ..o 49
Figure 1.4 — Example of single-phase, 3-wire TN-C power system...........cccocoviiiiiiiiiiinnennn, 50
Figure 1.5 — Example of 3-line and neutral TT power system..........ccocovviiiiiiiiiiiiiineeeee 50
Figure 1.6 — Example of 3-line TT poOwWer SyStem ..ot 51
Figure 1.7 — Example of 3-line (and neutral) IT power system ...........coooiiiiiiiiiiiiin, 51
Figure 1.8 — Example of 3-line IT power SyStem ...... ..o 52
Table H.1 — Triangular waveform response COMPariSON.........coieuiiriiiiiei e eeeeeaeenens 40

Table H.2 — Square wave touch current reSpONSEe .........ooiiiiiiiiiiiiii e 41



IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60990:2016 © IEC 2016 -5-

Table H.3 — Square wave monopolar touch current reSponNSe .......cccoveviiiiiiiiiiniiieeeeenn,
Table H.4 — Mixed ACnDC waveform evaluation, X1 ...
Table H.5 — Mixed ACnDC waveform evaluation, X2 ........c.oiiiiiiii e,

Table K.1 — Calculated input impedance and transfer impedance for unweighted touch
current measuring Network (FIgure 3) ... e

Table K.2 — Calculated input impedance and transfer impedance for startle-reaction
touch current measuring Network (FIQUIre 4) ...

Table K.3 — Calculated input impedance and transfer impedance for letgo-
immobilization current measuring network (Figure 5) ..o,

Table K.4 — Output voltage to input voltage ratios for unweighted touch current
Measuring NEIWOTK (FIQUIE 3) ... e e e e e ans

Table K.5 — Output voltage to input voltage ratios for startle-reaction measuring
L= A0 o T o N (o U= 3 PPN

Table K.6 — Output voltage to input voltage ratios for letgo-immobilization measuring
NEIWOTK (FiQUIE B e et



IEC 60990 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

1)

9)

-6- IEC 60990:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

METHODS OF MEASUREMENT OF TOUCH CURRENT
AND PROTECTIVE CONDUCTOR CURRENT

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.

International Standard IEC 60990 has been prepared by TC 108: Safety of electronic
equipment within the field of audio/video, information technology and communication
technology.

This third edition cancels and replaces the second edition published in 1999. It constitutes a
technical revision.

The principal changes in this edition as compared with the second edition are as follows:

the effects names have been updated to reflect increased understanding of the range of
effects and is in concert with present usage;

the conditions of use invoking a GRIPPABLE PART have been reduced in the application of
the requirements based upon the current understanding of this effect;

the references to ISO 10012-1, which has been replaced by management standard of the
same number, have been replaced with explanatory text, where needed to maintain the
sense of the document;
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— former informative Annex H (GRIPPABLE PART) has been deleted from this update as it
does not properly represent the full set of conditions under which immobilization can
occur. A new informative Annex H (Analysis of frequency filtered touch current circuits
measurement) has been added;

— the Bibliography (formerly Annex M) has been updated with additional references for
completeness.

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

FDIS Report on voting
108/630/FDIS 108/640/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.

In this standard, the following print types or formats are used:

— requirements proper and normative annexes: in roman type;

— compliance statements and test specifications: in italic type;

— notes/explanatory matter: in smaller roman type;

- normative conditions within tables: in smaller roman type;

— terms defined in Clause 3: SMALL CAPITALS.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC website 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.

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