IEC 62020-1:2020-04(en-fr)

IEC IEC 62020-1

o
®

Edition 1.0 2020-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electrical accessories — Residual current monitors (RCMs) —
Part 1: RCMs for household and simiiar uses

Petit appareillage électrique — Contréleurs d'isolement a courant différentiel
résiduel (RCM) —
Partie 1: RCM pour usages domestiques et analogues




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 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 Central Office
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and withdrawn publications.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.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 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.

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.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, 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'lEC.


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

IEC 62020-1

Edition 1.0 2020-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electrical accessories — Residual current monitors (RCMs) —
Part 1: RCMs for household and similar uses

Petit appareillage électrique — Controleurs d'isolement a courant différentiel
résiduel (RCM) -
Partie 1: RCM pour usages domestiques et analogues

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.120.50 ISBN 978-2-8322-8145-1

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 - IEC 62020-1:2020 © IEC 2020

CONTENTS

1 S T o 1=

2
3 Terms and definitioNS ... e
4 (01 F=ToTS 1 o= 1o o 1

4.1 According to the method of operation...........oooo i
4.1.1 RCM functionally dependent on line voltage ...........coooiiiiiiiii i,

4.1.2 RCM functionally dependent on an energy source other than line
VO A0 et e

4.2 According to the type of installation ...
4.3 According to the number of current paths............ccoooiiiii
4.4 According to the ability to adjust the residual operating current...............c...co..
4.5 According to the possibility of adjusting the time-delay ................cooiiiiiiiinn.
4.6 According to the protection against external influences...............coocois
4.7 According to the method of mounting ...
4.8 According to the method of connection ............cooiiiii i
4.9 According to the type of connection of the load conductors...............ccooiiiin.

4.9.1 RCM to which the monitored line is not directly connected.............................

4.9.2 RCM to which the monitored line is directly connected..............cc.covieiiiniennn.
4.10 According to fault indicating means............ccooiii i

4.11  According to ability to directionally discriminate between supply-side and
load-side residual CUIMTENTS ... ..o e

4.12  According to the supply system ...
4.12.1 RCM for use in AC supply SYStemS ......coiiiiiiiiii e,
4.12.2 RCM for use in DC supply SYyStemS ...

4.13 According to the type of residual current monitored................coociiiiiiiiiinin e,

4.14 According to the method of residual current detection...............coooiiiiiiiiiinn.

5  Characteristics Of RCOMS ... e

5.1 Summary of characteristiCs ...
5.2 Rated quantities and other characteristics........ ..o
5.2.1 Rated VOIRAGE ..o
5.2.2 Rated current (1) ....ooooooeii
5.2.3 Rated residual operating current (Jap) ccoooooovieeeriiiiiii i
5.2.4 Rated residual non-operating current (Jang) ----oooooeeeeeeeeeeeeeeieeee,
5.2.5 Rated frEqQUENCY ..o e
5.2.6 Operating characteristics ..o
5.3 Standard and preferred values...........oouiiiiiiiii i
5.3.1 Preferred values of rated voltage (Ug) ......ooooooeriiiiiiiiii e,
5.3.2 Preferred values of rated current (7n)......cooooooiviiiiiiiiiii s
5.3.3 Preferred values of rated residual operating current (Jap).....cccooevviiennniiiiiininn.
5.3.4 Standard value of residual non-operating current (Ipng) ----oooooeeeeeeeeeeeeeeee

5.3.5 Standard minimum value of the non-operating overcurrent in the case of
single-phase load through an RCM ...,

5.3.6 Preferred values of rated freQUENCY ..o

5.3.7 Standard and preferred values of the rated conditional short-circuit
current (/nc) (only applicable to RCMs classified according to 4.9.2) .............



IEC 62020-1:2020 © IEC 2020 -3-

5.3.8 Maximum actuating time (Tipgx) ---oooooeeeeeeeeeeeeeeeeeeee e 20
5.3.9 Minimum non-actuating time (Timin) oo 20
5.4 Coordination with short-circuit protective devices (SCPDs) (only valid for
RCMs classified according t0 4.9.2) ...t 20
5.4.1 LY o 1= =¥ 20
5.4.2 Rated conditional short-circuit current (75c) ..ooooooeeeeeeeeeieee, 20
5.4.3 Rated conditional residual short-circuit current (Jpg)........cooooeeeeeeeeiinn, 20
Marking and other product information...............oooiii i, 20
Standard conditions for operation in service and for installation............................... 23
71 Standard CoNAItioONS ... 23
7.2 Conditions of installation...... ... 24
8 Requirements for construction and operation ... 24
8.1 [V T=Tod aF= a1 To= 1 e L=< T | o 24
8.1.1 LT =Y =T =¥ 24
8.1.2 F A UN S e 24
8.1.3 Clearances and creepage diStanCes .........cooouiiiiiiiiiiii i 25
8.1.4 Screws, current-carrying parts and connections...............cooiiiiiiiin 26
8.1.5 Terminals for external conNdUCTOrS .........ooiuiiiiiiii e 27
8.2 Protection against electric ShoCK....... ..o 29
8.3 D 1LY =T ot ol o o] 1= o (=T T 30
8.4 BLIN=T 0] o= = A0 ST o T = 30
8.4.1 GBIl L. 30
8.4.2 Temperature rise Mits . ... 30
8.4.3 Ambient air temperature ... ... 31
8.5 Operating characteristiC..........oooiiiii 31
8.6 Directional discrimination ......... ..o 31
8.7 Operational ENAUIANCE........c.ii e e 31
8.8 Performance at short-circuit currents .........cooooiiiii i 31
8.9 Resistance to mechanical impact ... ... 31
8.10 Resistance t0 heat . ... 32
8.11 Resistance to abnormal heat and to fire ... 32
812 TSt AOVICE e 32
8.13 Correct operation of RCMs within the supply voltage range..........cc.ccooeiiiiiinnennn. 32
8.14 Behaviour of RCMs in case of overcurrents in the main circuit.............................. 32
8.15 Resistance of RCMs to unwanted initiating of an alarm due to current surges
caused by IMPUISE VOITAGES ..o e 33
8.16  Behaviour of RCMs in case of earth fault currents comprising DC
LoTo T g o] 1] o1 €= PP 33
8.17  ReIADIIIY e e 33
8.18 Electromagnetic compatibility (EMC).......coimiiiiii e 33
8.18.1 LT =Y o 1= =¥ S 33
8.18.2 IMMUNILY FEQUITEMENTS ..o e e ens 33
8.18.3 Emission requiremMents ... ... 33
8.19 Connection of an external current transformer (CT) ......cooiiiiiiiiiii e 33
8.20 Response to temporary overvoltages on the LV side due to fault conditions
ON the HV SIAe o e 33
1S T 1= 1= (P 34
9.1 GBI AL e s 34

9.2 TSt CONAIIONS oo e e e e e e 35



-4 - IEC 62020-1:2020 © IEC 2020

9.3 Test of indelibility of Marking .........coooiiiii e 35
9.4 Test of reliability of screws, current-carrying parts and connections...................... 36
9.5 Test of reliability of terminals for external conductors............cooooiin. 37
9.6 Verification of protection against electric shock.............c.cooiiiiiiii, 38
9.7 Test of dielectric properties ... ..o 39
9.7.1 Resistance to humidity.......c.ooiiii 39
9.7.2 Insulation resistance of the main circuits of RCMs classified according
100 30 TR 39
9.7.3 Dielectric strength of the main circuit of RCMs classified according to
R 40
9.7.4 Insulation resistance and dielectric strength of control and auxiliary
(o3 (o0 £ PPN 41
9.7.5 Secondary circuit of detection transformers ... 42
9.7.6 Capability of the RCM to withstand high DC voltages due to insulation
LT ST U ] =Y =Y o € PP 42
9.7.7 Verification of impulse withstand voltages..........cccooiiiiiiiiiiiii, 42
9.8 Test of tempPerature FiSe .. ..o e 44
9.8.1 Ambient air temperature ... 44
9.8.2 TSt PrOCEAUIE ... e 44
9.8.3 Measurement of the temperature rise of parts..........o.ooi i 45
9.8.4 Temperature rise of @ Part ......cooiiiiiii 45
9.9 Verification of the operating characteristics.............ooiiiiii 45
9.9.1 TSt CIMCUI . e e 45
9.9.2 Off-load tests with residual sinusoidal alternating currents at the
reference temperature of 20 °C £ 2 °C ... 45
9.9.3 Verification of the correct operation with load at the reference
LM PEratUNE . e 46
9.9.4 Verification of the connection and the function of an external current
LU= 10 T3 o] o 4 =1 o (O 1 T PP 46
9.9.5 Verification of directional discrimination for RCMs classified according
140 2 R 47
9.10 Verification of operational endurance ... 48
9.10.1 GBIl e 48
9.10.2 =53 A o e Y7o LU 1 o/ T 48
9.11  Verification of short-circuit withstand capability ................coooii 48
9.11.1 List of the short-circuit tests ... ..o 48
9.11.2 Short-CirCUIt 1SS ..o e 48
9.12  Verification of resistance to mechanical impact..............c.cooiiiiiii i 53
9.12.1 LY o =T =¥ P 53
9.12.2 Test fOor all RCM Y PeS ouuiiiiiii e 53
9.12.3 Rail-mounted RCMS ... ... e 55
9.12.4 PlUg-in tyPe ROCMS ... e 55
9.13 Test of resistance to heat..........oiiii i 55
9.14 Test of resistance to abnormal heat and to fire ... 56
9.15 Verification of the operation of the test device at the limits of rated voltage........... 57
9.16  Verification of limiting values of the non-operating current under overcurrent
oo o 11§ [0 o 1= 0SS 57
9.16.1 GBIl L. 57

9.16.2 Verification of the limiting value of overcurrent in the case of a load
through an RCM with two current paths ..o, 57



IEC 62020-1:2020 © IEC 2020 -5-

9.16.3 Verification of the limiting value of overcurrent in the case of a single-
phase load through a three-pole or four-pole RCM...........ccooiiiiiiiiiiiien, 58

9.16.4 Verification of the limiting value of overcurrent in the case of a single-
phase load through an RCM with an external detecting device

L= TaET o1 411 o T PP 58
9.17  Verification of resistance against unwanted operation due to current surges
caused by impuUISE VOIAGES .....cuuiiiii e 59
1S T Vo 1o PP 59
9.19 Additional verification of the correct operation at residual currents with DC
LoToT 0T o ToTT=T o) £ PPN 59
9.19.1 LT o 1= =T P 59
9.19.2 Verification of the correct operation for RCM Type A, Type F and
IR I = T PP PPN 61
9.19.3 Verification of correct operation for RCM Type F and Type B......cccoeeneennnnin. 62
9.19.4 Verification of correct operation for RCM Type B ..., 63
9.20  Verification of reli@ability..........oouiiiii i 66
9.20.1 LT =Y o =T =¥ P 66
9.20.2 CliMaAatic £t oo 66
9.20.3 Test with temperature of 40 °C ... 68
9.21  Verification of ageing of electronic components ...........ccooooiiiiiiiii 68
9.22  Verification of EMC reqUIir€mMeNntS .. .....iiniiiiiiiiie e 68
9.22.1 LY o =T =¥ 68
9.22.2 Description of quiescent mode and operate mode.............ccocoveeieiiiiiiiiiiniiienns, 70
9.22.3 L0 1 2= o 1o o 1t 70
9.22.4 L0 41 =Y o] o T PP 70
9.22.5 L0 41 =Y o] o T = TP 70
9.23 Response of the RCM to temporary overvoltages on the LV side, due to fault
conditions on the HV Side ... ... 71
9.24 Test of resistance t0 rUSTING ......couiiii i e 71
Annex A (normative) Test sequence and number of samples to be submitted for
verification of conformity to this document ...... ... 102
A1 L= a1 =Y PP 102
A.2 LIS A== o [0 1= o o= 1= 102
A.3 Number of samples to be submitted for full test procedure.............c..cooiiiiinnn.. 103
A.4 Number of samples to be submitted for simplified test procedures in case of
submitting simultaneously a range of RCMs of the same fundamental design ..... 103
Annex B (normative) Determination of clearances and creepage distances........................ 106
Bl O G AP Y e 109
Figure 1 — Standing current in FE cONAUCEOr .........c.oiiiiiii e, 72
Figure 2 — Standard test fiNger (9.6) ... 73
Figure 3 — Test circuit for verification of the operating characteristics for RCMs.................... 74
Figure 4 — Test circuit for verification of directional discrimination in IT systems for
RCMs classified according 10 4.12 .. ..o e 75
Figure 5 — Test circuit for verification of the correct operation of RCMs in the case of
residual pulsating direCt CUITENTS ... ..o e 76

Figure 6 — Test circuit for verification of the correct operation of RCMs in the case of
residual pulsating direct currents superimposed by smooth direct current of 0,006 A ............ 78

Figure 7 — Test circuit for verification of the coordination with an SCPD of an RCM with
WO CUITENE PATNS (9.1 ) 1o e e e e e 79



-6 - IEC 62020-1:2020 © IEC 2020

Figure 8 — Test circuit for verification of the coordination with an SCPD of an RCM with

three current paths in a three-phase circuit (9.11) . ..o 80
Figure 9 — Test circuit for verification of the coordination with an SCPD of an RCM with

four current paths on a three-phase circuit with neutral (9.11) ... 81
Figure 10 — Test apparatus for verification of the minimum 12t and Ip values to be

Withstood by the RCM (9.11.2.1 @) ciiuuiiiiiii ettt e e e e 82
Figure 11 — Mechanical impact test apparatus (9.12.2) ..o, 83
Figure 12 — Striking element for pendulum impact test apparatus (9.12.2) ......ccccoeviiniinnnnnn.n. 84
Figure 13 — Mounting support for sample for mechanical impact test (9.12.2) .........c...coooeenies 85
Figure 14 — Example of mounting an unenclosed RCM for mechanical impact test

T 1722 PP 86
Figure 15 — Example of mounting of panel mounting type RCM for the mechanical

IMIPACE 1EST (9.1 2.2 i e e 87
Figure 16 — Application of force for mechanical test of rail-mounted RCM (9.12.3)................ 88
Figure 17 — Ball-pressure test apparatus (9.13.3) ..o 88
Figure 18 — Test circuit for verification of the limiting value of overcurrent in the case of
SINGIE-PRASE 10AA ... e e 89
Figure 19 — Current ring wave 0,5 Us/100 KHZ ... 90
Figure 20 — Test circuit for the ring-wave test Of RCMS ... 90
Figure 21 — Stabilizing period for reliability test (9.20.2.4) ......ccoiiriiii e, 91
Figure 22 — Reliability test cycle (9.20.2.4) ..o 92
Figure 23 — Example test circuit for verification of ageing of electronic components

2 T PRSP 93
Figure 24 — RCMs without monitored lines connected ... 94
Figure 25 — RCMs with monitored lines connected ..o, 94

Figure 26 — Example of a test circuit for verification of correct operation in case of
residual sinusoidal alternating currents composed of multi-frequency components
resulting from single-phase supplied speed motor control equipment ...l 95

Figure 27 — Test circuit for verification of correct operation in case of residual
sinusoidal alternating current up to 1 000 Hz ... 96

Figure 28 — Test circuit for 2-,3- and 4-pole RCM Type B to verify the correct operation
in case of residual pulsating direct currents which may result from rectifying circuits
SUPPlied frOM tWO PRASES ...uiiiiiii e e e 97

Figure 29 — Test circuit for 3- and 4-pole RCM Type B to verify the correct operation in
case of residual pulsating direct currents which may result from rectifying circuits

supplied from three Phases ... o e 98
Figure 30 — Test circuit for 2-, 3- and 4-pole RCM Type B to verify the correct

operation in case of a residual smooth direct current ... 99
Figure 31 — Diagrammatic representation for glow-wire test..............ccoooiiiiiiiiiiiiicn e 100

Figure 32 — Test circuit for 2-, 3- and 4-pole RCM Type B to verify the correct
operation in case of a residual alternating current superimposed on a smooth direct

oW 1> o | P 101
Figure B.1 — lllustrations of the application of creepage distances ...............cccceeviiiiiiinnnn.. 107
Figure B.2 — lllustrations of the application of creepage distances ...............cocceeeviiiiiiinnnn.. 108
Table 1 — MaArKiNg ..ot 21
Table 2 — Standard conditions for operation in Service ..........cccoviiiiiiiiiiiii e, 24

Table 3 — Clearances and creepage diStanCes .........ccouiiiiiiiiiiiii i 26



IEC 62020-1:2020 © IEC 2020 -7-

Table 4 — Connectable cross-sections of copper conductors for screw-type terminals........... 28
Table 5 — Temperature riSe ValUesS ... ... i e 31
Table 6 — List of type tests depending on RCM classification ..............cooiiiiiinn, 34
Table 7 — Test copper conductors corresponding to the rated currents.............c.ooeiiiiinn. 35
Table 8 — Screw thread diameters and applied tOrquUEes .........coeiiiiiiiiii e, 36
Table 9 — PUING fOICES ...ttt 37
Table 10 — Conductor diMENSIONS ... . e 38
Table 11 — Test voltage of control and auxiliary CirCuits ............cocoviiiiiiiiii e, 41
Table 12 — Rated impulse withstand voltage as a function of the nominal voltage of the

1 E] =11 =1 1] o H PP 44
Table 13 — Test voltage for verification of impulse withstand voltage ...l 44
Table 14 — Silver wire diameter as a function of rated current and short-circuit currents ....... 49
Table 15 — Minimum values of 721 8N I ......c..rvreeriereeeeeeee e 50
Table 16 — Power factors for short-Circuit tests .........coieiiiiiiii e, 51
Table 17 — Overview of test details for the RCM types .......oooiiiiiiiiiii e 60
Table 18 — Actuating CUrrent ranges ... ... e e 61
Table 19 — Frequency component values of test currents and starting current values

fOr VeI YING OPEIratiNgG ... e 62
Table 20 — Operating current ranges for composite residual current...............ccooceeiiiiininnn.. 62
Table 21 — Residual non-operating and operating current according to frequencies that

differ from the rated frequency 50/60 Hz for RCM Type B ..o, 64
Table 22 — EMOC 1081 ottt e 69
Table 23 — Explanation of letter symbols used in Figure 6 to Figure 9.............coooiiiiiiinn. 77
Table A.1 — TeSt SEQUENCES .. o e e 102
Table A.2 — Number of samples submitted to tests........... 103

Table A.3 — Tests with a reduced number of samples ..., 105



-8 - IEC 62020-1:2020 © IEC 2020

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL ACCESSORIES -
RESIDUAL CURRENT MONITORS (RCMs) -

Part 1: RCMs for household and similar uses

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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 62020-1 has been prepared by subcommittee 23E:
Circuit-breakers and similar equipment for household use, of IEC technical committee 23:
Electrical accessories.

This first edition cancels and replaces IEC 62020:1998 and IEC 62020:1998/AMD1:2003. This
edition constitutes a technical revision.

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

— definition of Type F and Type B RCM;

— marking of Type F and Type B RCM;

— introduction of a new subclause, 8.20;

— modification of 9.7;
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— update of 9.9;
— modification of 9.14;
— modification of 9.19, for introduction of the relevant test for Type F and Type B RCM.

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

FDIS Report on voting
23E/1180/FDIS 23E/1183/RVD

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

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

A list of all parts in the IEC 62020 series, published under the general title Electrical
accessories — Residual current monitors (RCMs), can be found on the IEC website.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://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.
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INTRODUCTION

The purpose of a residual current monitor (hereinafter referred to as RCM) is to monitor an
electrical installation or circuit for the presence of an unbalanced earth fault current and to
indicate, by means of an alarm, the presence of such a residual current when it exceeds a
predetermined level.

Installation and application rules are given in IEC 60364 (all parts).
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ELECTRICAL ACCESSORIES -
RESIDUAL CURRENT MONITORS (RCMs) -

Part 1: RCMs for household and similar uses

1 Scope

This document applies to residual current monitors for household and similar purposes,
having rated operational voltages and a rated voltage of the monitored circuit not exceeding
440 V AC and rated currents not exceeding 125 A.

NOTE 1 The standard for residual current monitors having rated operational voltages and a rated voltage of the
monitored circuit exceeding 440 V AC is in preparation, as IEC 62020-2.

RCMs are intended to monitor the residual current of the installation and to give a warning if
the residual current between a live part and an exposed conductive part or earth exceeds a
predetermined level.

RCMs covered by this document are not intended to be used as protective devices.

RCMs detect residual currents circulating in an AC circuit (e.g. residual alternating current,
residual pulsating direct current, residual smooth direct current), whether suddenly applied or
slowly rising.

NOTE 2 RCMs for DC systems are under consideration.

This document applies to monitors performing simultaneously the functions of detection of the
residual current, of comparison of the value of this current with the residual operating current
of the device and providing the specified warning signal(s) when the residual current exceeds
this value.

RCMs supplied by internal batteries are not covered by this document.

The requirements of this document apply for standard conditions (see 7.1). Additional
requirements can be necessary for RCMs used in locations having severe environmental
conditions.

RCMs are intended for use in an environment with pollution degree 2 and overvoltage
category Ill. For an environment with a higher pollution degree, enclosures giving the
appropriate degree of protection are used.

RCMs in compliance with this document are suitable for use in TN, TT, and IT systems.

This document does not cover Insulation Monitoring Devices (IMDs), which are covered by the
scope of IEC 61557-8.

NOTE 3 An RCM is distinguished from an IMD in that it is passive in its monitoring function and only responds to
an unbalanced fault current in the installation being monitored. An IMD is active in its monitoring and measuring
functions in that it can measure the balanced and unbalanced insulation resistance or impedance in the installation
(see IEC 61557-8).



-12 - IEC 62020-1:2020 © IEC 2020

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 60038, IEC standard voltages

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h hour cycle)

IEC 60068-3-4, Environmental testing — Part 3-4: Supporting documentation and guidance —
Damp heat tests

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use
of coating, potting or moulding for protection against pollution

IEC 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

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

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

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

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests

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

IEC 62873-2, Residual current operated circuit-breakers for household and similar use —
Part 2: Residual current devices (RCDs) — Vocabulary
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IEC 62873-3-1, Residual current operated circuit-breakers for household and similar use —
Part 3-1: Particular requirements for RCDs with screwless-type terminals for external copper
conductors

IEC 62873-3-2, Residual current operated circuit-breakers for household and similar use —
Part 3-2: Particular requirements for RCDs with flat quick-connect terminations

IEC 62873-3-3, Residual current operated circuit-breakers for household and similar use —
Part 3-3: Specific requirements for RCDs with screw-type terminals for external untreated
aluminium conductors and with aluminium screw-type terminals for use with copper or with
aluminium conductors

CISPR 14-1:2016, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62873-2 and the
following apply.

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

e |ISO Online browsing platform: available at https://www.iso.org/obp

e |EC Electropedia: available at http://www.electropedia.org/

Where the terms "voltage" or "current" are used, they imply RMS values, unless otherwise
specified. In IEC 62873-2, the term RCD is used instead of RCM.

3.1.1

residual current monitor

RCM

device or association of devices which monitors the residual current in an electrical
installation, and which activates an alarm when the residual current exceeds the operating
value of the device

Note 1 to entry: This note applies to the French language only.

3.1.2

time-delay RCM

residual current monitoring device specially designed to attain a predetermined value of
limiting non-actuating time, corresponding to a given value of residual current

[SOURCE: IEC 60050-442:2019, 442-05-05]

3.1.3
main circuit
<of an RCM> conductive part of an RCM included in the current paths (see 4.3)

Note 1 to entry: The main circuit includes the monitored circuit and the separate supply circuit, if applicable.

[SOURCE: IEC 60050-441:1984, 441-15-02, modified — in the definition, "switching device"
has been replaced by "RCM", the last part has been deleted, and the note added.]

3.1.4

alarm state

alarm state indicates that the residual current in the installation monitored has exceeded the
preset level of the RCM


https://www.iso.org/obp
http://www.electropedia.org/
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