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European foreword 

The text of document 23E/1180/FDIS, future edition 1 of IEC 62020-1, prepared by SC 23E "Circuit-
breakers and similar equipment for household use" of IEC/TC 23 "Electrical accessories" was 
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 62020-1:2021. 

The following dates are fixed: 

• latest date by which the document has to be implemented at national 
level by publication of an identical national standard or by endorsement 

(dop) 2021-10-16 

• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2024-04-16 

This document supersedes EN 62020:1998 and all of its amendments and corrigenda (if any). 

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

This document has been prepared under a mandate given to CENELEC by the European Commission 
and the European Free Trade Association, and supports essential requirements of EU Directive(s). 

For the relationship with EU Directive(s) see informative Annexes ZZA and ZZB, which are an integral 
part of this document. 

Endorsement notice 

The text of the International Standard IEC 62020-1:2020 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards 
indicated: 

IEC 60051 (series) NOTE Harmonized as EN 60051 (series) 

IEC 60364 (series) NOTE Harmonized as HD 60364 (series) 

IEC 61000 (series) NOTE Harmonized as EN IEC 61000 (series) 

IEC 61008-1:2010 NOTE Harmonized as EN 61008-1:2012 (modified) 

IEC 61543 NOTE Harmonized as EN 61543 

IEC 61557-8 NOTE Harmonized as EN 61557-8 

ISO/IEC Guide 2:2004 NOTE Harmonized as EN 45020:2006 (not modified) 

Full document details: BS EN IEC 62020-1:2021
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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.cenelec.eu. 

Publication Year Title EN/HD Year 

IEC 60664-3 2017 Insulation coordination for equipment within 
low-voltage systems 
Part 3: Use of coating, potting or moulding 
for protection against pollution 

EN 60664-3 2017 

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

EN 55014-1 2017 

IEC 60038 2009 IEC standard voltages EN 60038 2011 

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

EN 60068-2-30 2005 

IEC 60068-3-4 2001 Environmental testing – Part 3-4: Supporting 
documentation and guidance – Damp heat 
tests 
 

EN 60068-3-4 2002 

IEC 60529 
A1 
A2 

1989 
1999 
2013 

Degrees of protection provided by 
enclosures (IP Code) 

EN 60529 
A1 
A2 

1991 
2000 
2013 

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

EN 60664-1 2007 

IEC 60695-2-10 2013 Fire hazard testing – Part 2-10: Glowing/hot-
wire based test methods – Glow-wire 
apparatus and common test procedure 

EN 60695-2-10 2013 
 

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) 

EN 60695-2-11 2014 

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

EN 61000-4-2 2009 

Full document details: BS EN IEC 62020-1:2021
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Publication Year Title EN/HD Year 

IEC 61000-4-3 
 

2020 
 

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

EN IEC 61000-
4-3 
 

2020 
 

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

EN 61000-4-4 2012 

IEC 61000-4-5 
AMD1 

2014 
2017 

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

EN 61000-4-5 
AMD1 

2012 
2017 

IEC 61000-4-6 2013 Electromagnetic compatibility (EMC) - Part 4-
6: Testing and measurement techniques - 
Immunity to conducted disturbances, induced 
by radio-frequency fields 

EN 61000-4-6 2014 

IEC 61000-4-11 
 

2020 
 

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

EN IEC 61000-
4-11 
 

2020 
 

IEC 61000-4-34 
AMD1 

2005 
2009 

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 

EN 61000-4-34 
AMD1 

2007 
2009 

IEC 61543 
AMD1 
AMD2 

1995 
2004 
2005 

Residual current-operated protective devices 
(RCDs) for household and similar use – 
Electromagnetic compatibility 

EN 61543 
AMD11 
AMD12 
AMD2 

1995 
2003 
2005 
2006 

IEC 62873-2 2016 Residual current operated circuit-breakers for 
household and similar use – Part 2: Residual 
current devices (RCDs) – Vocabulary 

    

IEC 62873-3-1 2016 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 2016 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 2016 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 

    

CASRN 110-54-3   Chemical Abstracts Service Registry Number     

Full document details: BS EN IEC 62020-1:2021
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Annex ZZA 
(informative) 

 
Relationship between this European standard and the essential 

requirements of Directive 2014/30/EU [2014 OJ L96] aimed to be 
covered 

This European standard has been prepared under the European Commission standardisation request 
C(2016) 7641 final of 30.11.20161, ('M/552'), as regards harmonised standards in support of Directive 
2014/30/EU relating to electromagnetic compatibility, to provide one voluntary means of conforming to 
essential requirements of Directive 2014/30/EU of the European Parliament and of the Council of 26 
February 2014 on the harmonisation of the laws of the Member States relating to electromagnetic 
compatibility [2014 OJ L96]. 

Once this standard is cited in the Official Journal of the European Union under that Directive, 
compliance with the normative clauses of this standard given in Table ZZA.1 confers, within the limits 
of the scope of this standard, a presumption of conformity with the corresponding essential 
requirements of that Directive, and associated EFTA regulations. 

Table ZZA.1 — Correspondence between this European standard and the Essential 
Requirements set out in Directive 2014/30/EU [2014 OJ L96] 

Essential requirements of 
Directive 2014/30/EU 

Clause(s) / sub-clause(s) 
of this EN 

Remarks / Notes 

Annex I. 1(a) (electromagnetic 
disturbances) 
 

8.18.3 When this standard in Clause 8.18.3 
normatively references EN 55014-1 
for emission requirements the 
following applies: 
Clause 7.1 of EN 55014-1 
(Significance of a CISPR limit) shall 
not be applied, if Clause 4 of EN 
55014-1 (Limits of disturbances) is 
applied for the purposes of the 
presumption of conformity. 
Clause 7.1 of EN 55014-1 
(Significance of a CISPR limit) shall 
not be applied, if Clause 6 of EN 
55014-1 (Operating conditions) is 
applied for the purposes of the 
presumption of conformity 
The following shall not be applied for 
the purpose of presumption of 
conformity: 
Clause 7 of EN 55014-1 
(Interpretation of CISPR radio 
disturbance limits). 

                                                      

1 COMMISSION IMPLEMENTING DECISION C(2016) 7641 final of 30.11.2016 on a standardisation request to the European 
Committee for Standardisation, to the European Committee for Electrotechnical Standardisation and to the European 
Telecommunications Standards Institute as regards harmonised standards in support of Directive 2014/30/EU of the European 
Parliament and of the Council of 26 February 2014 on the harmonisation of the laws of the Member States relating to 
electromagnetic compatibility. 

Full document details: BS EN IEC 62020-1:2021

http://www.avadocuments.com/doc/bs-en-iec-62020-1-2021
http://www.avadocuments.com/doc/bs-en-iec-62020-1-2021


EN IEC 62020-1:2021 (E) 

6 

Essential requirements of 
Directive 2014/30/EU 

Clause(s) / sub-clause(s) 
of this EN 

Remarks / Notes 

Annex I. 1(b) (electromagnetic 
immunity) 

8.18.2 
9.22 

  

WARNING 1: Presumption of conformity stays valid only as long as a reference to this European 
standard is maintained in the list published in the Official Journal of the European Union. Users of this 
standard should consult frequently the latest list published in the Official Journal of the European 
Union. 

WARNING 2: Other Union legislation may be applicable to the product(s) falling within the scope of 
this standard. 

Full document details: BS EN IEC 62020-1:2021
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Annex ZZB 
(informative) 

 
Relationship between this European standard and the safety 
objectives of Directive 2014/35/EU [2014 OJ L96] aimed to be 

covered 

This European Standard has been prepared under a Commission’s standardization request relating to 
harmonized standards in the field of the Low Voltage Directive, M/511, to provide one voluntary means 
of conforming to safety objectives of Directive 2014/35/EU of the European Parliament and of the 
Council of 26 February 2014 on the harmonization of the laws of the Member States relating to the 
making available on the market of electrical equipment designed for use within certain voltage limits 
[2014 OJ L96]. 

Once this standard is cited in the Official Journal of the European Union under that Directive, 
compliance with the normative clauses of this standard given in Table ZZB.1 confers, within the limits 
of the scope of this standard, a presumption of conformity with the corresponding essential 
requirements of that Directive, and associated EFTA regulations. 

Table ZZB.1 — Correspondence between this European standard and Article 3 of Directive 
2014/35/EU [2014 OJ L153] 

Safety Objectives of Directive 
2014/35/EU 

Clause(s) / sub-clause(s) 
of this EN 

Remarks / Notes 

(1)(a) 1, 2, 3, 4, 5, 6 – 9.3   

(1)(b) 8.1 – 9.4 and 9.5   

(1)(c) 7 – 9.1 and 9.2, 9.1.3   

(2) (a) 8.2 – 9.6, 8.5 – 9.9.1 to 9.9.3, 
8.6 – 9.9.5, 8.13 – 9.9, 8.16 – 
9.19, 8.7 – 9.10, 8.15 – 9.17, 
8.20 –9.23, Annex A, 8.19 – 
9.9.4 

  

(2) (b) 8.4 – 9.8 and 9.10.2.2, 8.14 – 
9.16, 8.7 – 9.10, 8.8 – 9.11, 
Annex A 

  

(2) (c) 8.1.4.3 and 8.1.4.4 – inspection, 
8.12 – 9.15 

  

(2) (d) 8.1.3 – 9.7, Annex B, 8.3 – 9.7   

(3) (a) 8.9 – 9.12, 8.17 – 9.20, 8.17 – 
9.21 

  

(3) (b) 8.10 – 9.13, 8.11 – 9.14, 8.18 – 
9.22, 8.15 – 9.17 

  

(3) (c) 8.14 – 9.16, 8.8 – 9.11, 8.4 – 
9.10.2.2 

  

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European 
standard is maintained in the list published in the Official Journal of the European Union. Users of this 
standard should consult frequently the latest list published in the Official Journal of the European 
Union. 

Full document details: BS EN IEC 62020-1:2021
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WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of 
this standard. 
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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: 
Circuitbreakers 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 text 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  

• reconfirmed;

• withdrawn;

• replaced by a revised edition, or

• amended.

The contents of the corrigendum of July 2020 have been included in this copy.
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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 III. 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). 
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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: 

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

• IEC 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 
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3.1.5  
non-alarm state 
non-alarm state indicates that the residual current in the installation monitored is less than the 
preset level of the RCM 

3.1.6  
actuating time 
time taken for an RCM to change from the non-alarm state to the alarm state in response to 
the sudden appearance of a residual current which exceeds the preset level 

3.1.7  
functional earth connection 
FE 
electrical connection between RCM and earth which is provided to ensure: 

– a reference point for RCMs having a discriminating function (see 4.11) and/or 
– a continued operation in the event of loss of supply neutral 

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

3.1.8  
maximum actuating time 
Tmax 
maximum actuating time for residual currents greater than or equal to I∆n 

3.1.9  
minimum non-actuating time 
Tmin 
minimum non-actuating time for RCMs with time delay 

3.1.10  
directionally discriminating RCM 
type of RCM having the ability to discriminate between supply side and load side residual 
currents of the monitored lines, as declared by the manufacturer 

3.1.11  
limiting value of overcurrent in case of a load through an RCM with two current paths 
maximum value of overcurrent of a load which, in the absence of any fault to frame or to 
earth, and in the absence of an earth leakage current, can flow through an RCM with two 
current paths without causing it to switch to the alarm state 

Note 1 to entry: This term and that of 3.1.12 define the limiting values of non-operating overcurrents in the main 
circuit. In the case of overcurrent in the main circuit, in the absence of residual current, operation of the detecting 
device may occur as a consequence of asymmetry existing in the detecting device itself. 

3.1.12  
limiting value of overcurrent in case of a single-phase load through an RCM 
maximum value of a single-phase overcurrent which in the absence of any fault to frame or to 
earth, and in the absence of an earth leakage current, can flow through an RCM without 
causing it to switch to the alarm state 

3.1.13  
operation 
alteration of the state of the RCM from the non-alarm state to the alarm state or vice versa 

3.1.14  
live parts  
conductor or conductive part intended to be energized in normal operation, including a neutral 
conductor, but by convention not a PEN conductor or PEM conductor or PEL conductor 
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Note 1 to entry: This concept does not necessarily imply a risk of electric shock. 

[SOURCE: IEC 60050-195:1998, 195-02-19] 

4 Classification 

4.1 According to the method of operation 

4.1.1 RCM functionally dependent on line voltage 

4.1.2 RCM functionally dependent on an energy source other than line voltage 

4.2 According to the type of installation 
– RCM for fixed installation and fixed wiring; 
– RCM for mobile installation and corded connection (of the device itself to the supply). 

4.3 According to the number of current paths 
– two-current-path RCM; 
– three-current-path RCM; 
– four-current-path RCM. 

4.4 According to the ability to adjust the residual operating current 
– RCM with a non-adjustable residual operating current; 

NOTE Some RCMs with non-adjustable residual operating current can include a pre-warning level. 

– RCM with adjustable residual operating current. 

4.5 According to the possibility of adjusting the time-delay 
– RCM without adjustable time-delay; 
– RCM with adjustable time-delay. 

4.6 According to the protection against external influences 
– enclosed-type RCM (not requiring an appropriate enclosure); 
– unenclosed-type RCM (for use with an appropriate enclosure). 

4.7 According to the method of mounting 
– surface-type RCM;  
– flush-type RCM;  
– panel-board-type RCM, also referred to as distribution board type. 

NOTE These types can be intended to be mounted on rails. 

4.8 According to the method of connection 
– RCMs the connections of which are not associated with the mechanical mounting; 
– RCMs the connections of which are associated with the mechanical mounting, for 

example: plug-in type, bolt-on type. 

NOTE Some RCMs can be of the plug-in type or bolt-on type on the line side only, the load terminals being 
usually suitable for wiring connection. 

4.9 According to the type of connection of the load conductors 

4.9.1 RCM to which the monitored line is not directly connected  

See Figure 24. 
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4.9.2 RCM to which the monitored line is directly connected  

See Figure 25. 

4.10 According to fault indicating means 
– visual, non-resettable during fault condition (minimum requirement); 
– visual and audible; the audible means may be disabled by the user during fault condition; 
– visual, with relay output; the relay may be disabled by the user during fault condition; 
– visual, with other output signal. 

4.11 According to ability to directionally discriminate between supply-side and 
load-side residual currents 

– directionally discriminating (applicable in IT systems); 
– directionally non-discriminating. 

4.12 According to the supply system 

4.12.1 RCM for use in AC supply systems 

4.12.2 RCM for use in DC supply systems 

RCMs for use in DC supply systems are under consideration. 

4.13 According to the type of residual current monitored 
– RCM Type AC; 
– RCM Type A; 
– RCM Type F; 
– RCM Type B. 

This classification only applies to RCMs for use in AC supply systems. 

4.14 According to the method of residual current detection 
– RCM with internal current transformers; 
– RCM with external current transformers. 

5 Characteristics of RCMs 

5.1 Summary of characteristics 

The characteristics of an RCM shall be stated in the following terms: 

– type of installation (see 4.2); 
– number of current paths (see 4.3); 
– rated current In (see 5.2.2); 
– rated residual operating current IΔn (see 5.2.3); 
– rated residual non-operating current IΔno (see 5.2.4); 
– rated operational voltage (Ue) (see 5.2.1.1); 
– rated voltage of the monitored circuit (Uem) (see 5.2.1.3); 
– rated frequency (see 5.2.5); 
– time-delay, if applicable; 
– operating characteristics according to residual current waveforms (see 5.2.6); 
– degree of protection (see IEC 60529); 
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– rated conditional short-circuit current Inc (only for RCMs according to 4.9.2); 
– rated conditional residual short-circuit current IΔc (only for RCMs according to 4.9.2); 
– behaviour of the RCM in case of failure of the line voltage (see 4.1.1); 
– behaviour of the RCM in case of failure of the energy source other than the line voltage 

(see 4.1.2). 

5.2 Rated quantities and other characteristics 

5.2.1 Rated voltage 

5.2.1.1 Rated operational voltage (Ue) 

The rated operational voltage of an RCM is the value of voltage, assigned by the 
manufacturer, to which its performance is referred. 

NOTE The same RCM can be assigned a number of rated voltages. 

5.2.1.2 Rated insulation voltage (Ui) 

The rated insulation voltage of an RCM is the value of voltage, assigned by the manufacturer, 
to which dielectric test voltages and creepage distances are referred. 

Unless otherwise stated, the rated insulation voltage is the value of the maximum rated 
voltage of the RCM. In no case shall the maximum rated voltage exceed the rated insulation 
voltage. 

5.2.1.3 Rated voltage of the monitored circuit (Uem) 

The rated voltage of the monitored circuit (hereafter referred to as rated voltage Uem) of an 
RCM is the value of voltage, assigned by the manufacturer, to which the insulation 
performance of the current transformer is referred. Considering the monitored circuit is 
installed with non-insulated conductor(s) through the current transformer. 

5.2.1.4 Rated insulation voltage of the current transformer (Uim) 

The rated insulation voltage of the transformer (hereafter referred to as rated voltage Uim) of 
an RCM is the value of voltage assigned by the manufacturer to which dielectric test voltages, 
clearances and creepage distances of the current transformer are referred. The requirements 
in this document ensure basic insulation for the transformer, considering the monitored circuit 
is installed with insulated conductor(s) through the current transformer. 

Unless otherwise stated, the rated insulation voltage of the transformer is equal to the 
maximum rated monitored voltage of the RCM. In no case shall the maximum rated monitored 
voltage exceed the rated insulation voltage of the transformer. 

5.2.2 Rated current (In) 

The value of current, assigned to the RCM by the manufacturer, which the RCM can carry in 
uninterrupted duty. This characteristic applies to devices according to 4.9.2. 

5.2.3 Rated residual operating current (IΔn) 

The value of residual operating current, assigned to the RCM by the manufacturer, at which 
the RCM shall operate under specified conditions. 

NOTE For an RCM having multiple settings of residual operating current, the highest setting is used to 
designate it. 
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5.2.4 Rated residual non-operating current (IΔno) 

The value of residual non-operating current, assigned to the RCM by the manufacturer, at 
which the RCM does not operate under specified conditions. 

5.2.5 Rated frequency 

The power frequency for which the RCM is designed and to which the values of the other 
characteristics correspond. 

NOTE The same RCM can have different rated frequencies in the supply circuit and the monitored circuit. 

5.2.6 Operating characteristics 

5.2.6.1 RCM Type AC 

RCM for which initiating an alarm is ensured for residual sinusoidal alternating currents, 
whether suddenly applied or slowly rising. 

5.2.6.2 RCM Type A 

RCM for which initiating an alarm is ensured for residual sinusoidal alternating currents and 
residual pulsating direct currents, whether suddenly applied or slowly rising. 

5.2.6.3 RCM Type F 

RCM for which initiating an alarm is ensured as for Type A, and in addition, 

– for composite residual currents, whether suddenly applied or slowly rising intended for 
circuits supplied between phase and neutral or phase and earthed middle conductor; 

– and for residual pulsating direct currents superimposed on smooth direct current of 0,01 A. 

The above-specified residual currents may be suddenly applied or slowly increased, 
independent of polarity. 

5.2.6.4 RCM Type B 

RCM for which initiating an alarm is ensured as for Type F, and in addition: 

– for residual sinusoidal alternating currents up to 1 000 Hz; 
– for residual alternating currents superimposed on a smooth direct current of 0,4 times the 

rated residual current (IΔn) or 10 mA whichever is the highest value; 
– for residual pulsating direct currents superimposed on a smooth direct current of 0,4 times 

the rated residual current (IΔn) or 0,01 A, whichever is the highest value; 
– for residual direct currents which may result from rectifying circuits, i.e., 

• two-pulse bridge connection line to-line for two-, three- and four-pole devices; 

• three-pulse star connection or six-pulse bridge connection for three- and four-pole 
devices; 

– for residual smooth direct currents. 

The above-specified residual currents may be suddenly applied or slowly increased, 
independent of polarity. 

5.3 Standard and preferred values 

5.3.1 Preferred values of rated voltage (Ue) 

The voltages 230 V and 400 V are standardized in accordance with IEC 60038. These values 
shall progressively replace the values 220 V and 240 V, 380 V and 415 V, respectively. 
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Wherever in this document there is a reference to 230 V and 400 V, they may be read as 
220 V or 240 V, 380 V or 415 V, respectively. 

For single-phase three-wire systems, the standardized voltages are 120/240 V. 

5.3.2 Preferred values of rated current (In) 

Preferred values of rated current are (only for RCMs according to 4.9.2) 

10 A – 13 A – 16 A – 20 A – 25 A – 32 A – 40 A – 63 A – 80 A – 100 A – 125 A. 

NOTE For RCMs according to 4.9.1, the rated current is limited by the physical size of the current transformer, 
external or internal to the RCM itself. 

5.3.3 Preferred values of rated residual operating current (IΔn) 

Preferred values of rated residual operating current are 

0,006 A – 0,01 A – 0,03 A – 0,1 A – 0,3 A – 0,5 A. 

In the case of RCMs having multiple settings of residual operating current, the rating refers to 
the highest setting. 

5.3.4 Standard value of residual non-operating current (IΔno) 

The standard value of residual non-operating current is 0,5 IΔn. 

NOTE For residual pulsating direct currents, residual non-operating currents depend on the current delay angle α. 

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

The standard minimum value of the non-operating overcurrent in the case of single-phase 
load through an RCM is 6 In. 

For RCMs classified according to 4.9.1, the rated current shall be calculated by using the 
minimum value of the non-operating overcurrent divided by 6 (see note to 5.3.2). For this 
purpose, RCMs with adjustable residual operating current shall be set at the lowest value 
appropriate to each current transformer. 

5.3.6 Preferred values of rated frequency 

Preferred values of rated frequency are 50 Hz and/or 60 Hz. 

If another value is used, the rated frequency shall be marked on the device and the tests 
carried out at this frequency. 

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

5.3.7.1 Values up to and including 10 000 A 

Up to and including 10 000 A, the values of the rated conditional short-circuit current Inc are 
standard. They are: 

3 000 A – 4 500 A – 6 000 A – 10 000 A. 

The associated power factors are specified in Table 16. 
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5.3.7.2 Values above 10 000 A 

For values above 10 000 A up to and including 25 000 A, a preferred value is 20 000 A. 

The associated power factors are specified in Table 16. 

Values above 25 000 A are not considered in this document. 

5.3.8 Maximum actuating time (Tmax) 

The actuating time for residual currents equal to or greater than IΔn shall not exceed 10 s. 

5.3.9 Minimum non-actuating time (Tmin) 

For RCMs with minimum non-actuating time according to 3.1.9, this time shall be declared by 
the manufacturer. 

5.4 Coordination with short-circuit protective devices (SCPDs) (only valid for RCMs 
classified according to 4.9.2) 

5.4.1 General 

RCMs shall be protected against short-circuits by means of circuit-breakers or fuses 
complying with their relevant standards according to the installation rules of IEC 60364 (all 
parts). 

Coordination between RCMs and the SCPD shall be verified under the general conditions 
of 9.11.2.1, by means of the tests described in 9.11.2.2 which are designed to verify that 
there is an adequate protection of the RCMs against short-circuit currents up to the 
conditional short-circuit current Inc and up to the conditional residual short-circuit current IΔc. 

5.4.2 Rated conditional short-circuit current (Inc) 

The RMS value of prospective current, assigned by the manufacturer, which an RCM, 
protected by an SCPD, can withstand under specified conditions without undergoing 
alterations impairing its functions. 

The conditions are those specified in 9.11.2.2 a). 

5.4.3 Rated conditional residual short-circuit current (IΔc) 

The value of residual prospective current, assigned by the manufacturer, which an RCM, 
protected by an SCPD, can withstand under specified conditions without undergoing 
alterations impairing its functions. 

The conditions are those specified in 9.11.2.2 b). 

6 Marking and other product information 

Each RCM and the external devices of RCMs, if applicable, shall be marked in a durable 
manner with the following data, according to Table 1. 
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Table 1 – Marking 

Item Marking or information item 

Position of the marking or information 

Visible on 
product 

when 
installed 

On the 
product 

In a leaflet or 
manufacturer’s 

catalogue 

A manufacturer's name or trade mark  X X 

B type designation, catalogue number or serial number  X X 

C rated voltage(s)  X X 

D rated current  X  X 

E rated frequency; RCMs with more than one rated 
frequency (e.g. 50/60 Hz) shall be marked accordingly 

  X 

F rated residual operating current X  X 

G settings of residual operating current for RCMs with 
multiple residual operating currents 

  X 

H degree of protection (only if different from IP 20)   X 

I position of use, if necessary  X X 

J operating means of the test device, by the letter T X  X 

K wiring diagram  X X 

L maximum actuating time (see 5.3.8)   X 

M minimum non-actuating time (see 5.3.9)   X 
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Item Marking or information item 

Position of the marking or information 

Visible on 
product 

when 
installed 

On the 
product 

In a leaflet or 
manufacturer’s 

catalogue 

N operating characteristic in presence of residual currents 
with the following symbols:   

– for RCM Type AC 

 
(IEC 60417-6148:2012-01)  

– for RCM Type A 

 
 

(IEC 60417-6149:2012-01)  

– for RCM Type F 

 
(IEC 60417-6149:2012-01 + IEC 60417-6160:2012-04) 

or  

 
(IEC 60417-6399:2017-12) 

– for RCM Type B 

 
(IEC 60417-6149:2012-01 + IEC 60417-6160:2012-04 + 
IEC 60417-6297:2014-11)  

or 

 
(IEC 60417-6398:2017-12)  

X   

O reference to IEC 62020-1  X X 

P rated conditional short-circuit current and characteristics 
for the associated short-circuit protective device, 
according to 5.4.2 

  X 

Q rated conditional residual short-circuit current and 
characteristics for the associated short-circuit protective 
device, according to 5.4.3 

  X 

R terminals specifically intended for the connection of the 
neutral shall be indicated by the symbol N 

 X X 

S disabling means for the audible signal, if any, by the 

symbol:  (IEC 60417-5014:2014-06) 

X   

Full document details: BS EN IEC 62020-1:2021

http://www.avadocuments.com/doc/bs-en-iec-62020-1-2021
http://www.avadocuments.com/doc/bs-en-iec-62020-1-2021


IEC 62020-1:2020 © IEC 2020 – 23 –  

Item Marking or information item 

Position of the marking or information 

Visible on 
product 

when 
installed 

On the 
product 

In a leaflet or 
manufacturer’s 

catalogue 

T installation instructions, including identification of current 
transformer(s) which may be used with the RCM 

  X 

U directionally discriminating RCM, by the marking:  

 
(IEC 60417-5022:2002-10) 

 X  

V FE-terminal marked with letters "FE"  X  

W RCM functionally dependent on an energy source other 
than line voltage, as applicable 

  X 

X Power-on indication (neither red, nor yellow, nor blue) X   

 

Red shall not be used for the test button or for the resetting means, if any, of the RCM. 

If it is necessary to distinguish between the supply and the load terminals, they shall be 
clearly marked (e.g. by the words "line" and "load" placed near the corresponding terminals or 
by arrows indicating the direction of power flow).  

Terminals on the RCM for connecting the current transformer shall be clearly identified. 

Terminals intended for the protective conductor, if any, shall be indicated by the symbol 

 (IEC 60417-5019:2006-08). 

The marking shall be indelible, easily legible and not be placed on screws, washers or other 
removable parts. 

Compliance is checked by inspection and by the test of 9.3. 

7 Standard conditions for operation in service and for installation 

7.1 Standard conditions 

RCMs complying with this document shall be capable of operating under the standard 
conditions shown in Table 2. 
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Table 2 – Standard conditions for operation in service 

Influencing quantity Standard range of 
application 

Reference value Test tolerances 6) 

Ambient temperature 1) 7) −5 °C to +40 °C 2) 20 °C ±5 °C 

Altitude Not exceeding 2 000 m   

Relative humidity maximum 
value at 40 °C 

50 % 3)   

External magnetic field Not exceeding 5 times the 
earth's magnetic field in any 
direction 

Earth's magnetic field 4) 

Position As stated by the manufacturer, 
with a tolerance of 2° in any 
direction 5) 

As stated by the 
manufacturer 

2° in any direction 

Frequency Reference value ±5 % Rated value ±2 % 

Sinusoidal wave distortion Not exceeding 5 % Zero 5 % 
1) The maximum value of the mean daily temperature is +35 °C. 
2) Values outside the range are admissible where more severe climatic conditions prevail, subject to 

agreement between manufacturer and user. 
3) Higher relative humidities are admitted at lower temperature (for example 90 % at 20 °C). 
4) When an RCM is installed in proximity of a strong magnetic field, supplementary requirements may be 

necessary. 
5) The device shall be fixed without causing deformation liable to impair its functions. 
6) The tolerances given apply unless otherwise specified in the relevant test. 
7) Extreme limits of −20 °C and +60 °C are admissible during storage and transportation and should be taken 

into account in the design of the device. 

 

7.2 Conditions of installation 

RCMs shall be installed in accordance with the manufacturer's instructions. 

8 Requirements for construction and operation 

8.1 Mechanical design 

8.1.1 General 

An RCM may provide remote indication of the basic insulation fault condition. 

It shall not be possible to alter the operating characteristics of the RCM by means of external 
interventions other than those specifically intended for changing the setting of the residual 
operating current or the time delay. 

Where RCMs are fitted with an internal current transformer (CT), but have the capability of 
selecting an optional external CT, all relevant tests shall be carried out using the internal CT. 
The proper function of the external CT shall, however, be confirmed by testing it once 
according to 9.9.4. 

8.1.2 Features 

The RCM shall be provided with a visual "Power on" indicator which shall neither be red, 
yellow nor blue. 
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The RCM shall be provided with means for indicating a fault condition when the residual 
current exceeds the preset operating value, the primary indicating means being visual. The 
visual indicating means shall be an integral part of the RCM and shall be easily discernible 
from the front of the RCM when installed as for normal use. This visual indicating means shall 
not be coloured green. It shall not be possible to override the visual alarm whilst the fault is 
present. 

Where an audible alarm is provided in addition, the audible signal shall be easily perceptible 
by persons with normal hearing and may have an adjustable sound level. It is permissible to 
switch off the audible alarm whilst the fault is present. 

The audible alarm, if any, shall be automatically self-resetting on removal of the fault. In the 
event of a subsequent fault following removal of the first fault, the audible alarm shall be 
reactivated.  

RCMs may be fitted with a resetting means to manually reset the RCM to the non-alarm state 
after removal of the fault. RCMs not fitted with a resetting means shall reset automatically 
after removal of the fault. 

Where means are provided for adjustment of the residual operating current or of the delay 
time, such adjustment shall only be possible by the use of a tool. 

Compliance with the above paragraphs is checked by inspection during the tests according 
to 9.9. 

8.1.3 Clearances and creepage distances 

Clearance and creepage distances applicable to the RCM (see also Annex B) and its external 
components, for example, current transformers, etc., with the exception of printed circuit 
boards, shall comply with the requirements of Table 3 when the RCM is mounted as for 
normal use. 

The requirements specified in the preceding paragraph shall also apply to live conductors 
(phase and neutral) connected directly to the printed circuit board. 

Creepage distances applicable to printed circuit boards of the RCM shall comply with the 
requirements of Table F.4 of IEC 60664-1:2007, "Creepage distances to avoid failure due to 
tracking", Pollution degree 2, Material group III. 

Table F.4 of IEC 60664-1:2007 includes requirements for uncoated printed circuit boards. 
IEC 60664-3 provides for reduced clearance and creepage distances for printed circuit boards 
using a protective coating, potting or moulding. Such printed circuit boards may therefore be 
verified for compliance in accordance with IEC 60664-3 instead of Table F.4 of 
IEC 606641:2007. 
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Table 3 – Clearances and creepage distances 

Description Distance 
mm 

Clearances 1)  

– between live parts of different polarity 2) 3) 3 

–  between live parts and  

• metal resetting means 3 

• metal test button 3 

• screws or other means for fixing covers which have to be removed when mounting the 
RCM 

3 

• the surface on which the base is mounted 4) 6 (3) 

• screws or other means for fixing the RCM 4) 6 (3) 

• metal covers or boxes 4) 6 (3) 

• other accessible metal parts 5) 3 

• metal frames supporting flush-type RCMs 3 

Creepage distances 1)  

– between live parts of different polarity 2) 3)  

• for RCMs having a rated voltage not exceeding 250 V 3 

• for other RCMs 4 

– between live parts and  

• metal resetting means 3 

• metal test button 3 

• screws or other means for fixing covers which have to be removed when mounting the 
RCM 

3 

• screws or other means for fixing the RCMs 4) 6 (3) 

• accessible metal parts 5) 3 
1)  Clearances and creepage distances of the secondary circuit and between the primary windings of the RCM 

transformer are not considered. 
2)  Care should be taken for providing adequate spacing between live parts of different polarity of RCMs of the 

plug-in type mounted close to one another. Values are under consideration. 
3)  In some countries greater distances between terminals are used in accordance with national practices. 
4)  If clearances and creepage distances between live parts of the device and the metallic screen or the surface 

on which the RCM is mounted are dependent on the design of the RCM only, so that they cannot be reduced 
when the RCM is mounted in the most unfavourable position (even in a metallic enclosure), the values in 
brackets are sufficient. 

5)  Including a metal foil in contact with the surfaces of insulating material which are accessible after installation 
as for normal use. The foil is pushed into corners, grooves, etc., by means of a straight jointed test finger 
according to 9.6. 

 

8.1.4 Screws, current-carrying parts and connections 

8.1.4.1 Connections, whether electrical or mechanical, shall withstand the mechanical 
stresses occurring in normal use. 

Screws operated when mounting the RCM during installation shall not be of the thread-cutting 
type. 

NOTE 1 Screws (or nuts) which are operated when mounting the RCM include screws for fixing covers or cover-
plates, but not connecting means for screwed conduits and for fixing the base of an RCM. 

Compliance is checked by inspection and by the test of 9.4. 
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