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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of

EN 62423:2012+A12:2022. It is derived from [EC 62423:2009,
incorporating corrigendum December 2011. It supersedes

BS EN 62423:2012, which will be withdrawn on 8 March 2024.

The start and finish of text introduced or altered by corrigendum is
indicated in the text by tags. Text altered by IEC corrigendum December
2011 is indicated in the text by ;al.

The CENELEC common modifications have been implemented at the
appropriate places in the text. The start and finish of each common
modification is indicated in the text by tags ]

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to text carry
the number of the amendment. For example, text altered by CENELEC
amendment A11 is indicated by (Ral.

The UK participation in its preparation was entrusted to Technical
Committee PEL/23/1, Circuit breakers and similar equipment for
household use.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association. It is intended to support requirements
of the EU legislation detailed in the European Foreword. A European
Annex, usually Annex ZA or ZZ, describes how this publication relates to
that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK

Government has designated this publication for conformity with UKCA

marking (or similar) legislation, it may contain an additional National

Annex. Where such a National Annex exists, it shows the correlation

between this publication and the relevant UK legislation. If there is no

National Annex of this kind, the relevant Annex ZA or ZZ in the body

of the European text will indicate the relationship to UK regulation

applicable in Great Britain. References to EU legislation mq ents
able aw.
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Further information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. Therefore

Annex ZA/77 in the European text, and references to EU legislation, are
still valid for this market.

UK Government is responsible for legislation. For information on
legislation and policies relating to that legislation, consult the relevant

pages of www.gov.uk.

© The British Standards Institution 2022
Published by BSI Standards Limited 2022

ISBN 978 0 539 20385 1
ICS 29.120; 29.120.50

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 April 2013.

Amendments/corrigenda issued since publication

Date Text affected

30 April 2021 Implementation of CENELEC amendment A11:2021

31 October 2022 Implementation of CENELEC amendment A12:2022
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English Version

Type F and type B residual current operated circuit-breakers with and
without integral overcurrent protection for household and similar uses
(IEC 62423:2009, modified + corrigendum Dec. 2011)

Interrupteurs automatiques a courant Fehlerstrom-/Differenzstrom-
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domestiques et analogues Anwendungen

(CEI 62423:2009, modifiée + corrigendum (IEC 62423:2009, modifiziert +

déc. 2011) corrigendum Dez. 2011)

This European Standard was approved by CENELEC on 2012-06-19. CENELEC members are bound to comply
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EN 62423:2012+A12:2022 (E)

European foreword

This document (EN 62423:2012) consists of the text of JEC 62423:2009 + corrigendum 2011 prepared
by IEC/TC 23E "Circuit-breakers and similar equipment for household use", together with the common
modifications prepared by CLC/TC 23E "Circuit breakers and similar devices for household and similar
applications".

The following dates are fixed:

e latest date by which this document has to be implemented (dop) 2013-06-19
at national level by publication of an identical
national standard or by endorsement

o latest date by which the national standards conflicting (dow)  2017-06-19
with this document have to be withdrawn

This document supersedes EN 62423:2009.
EN 62423:2012 includes the following significant technical changes with respect to EN 62423:2009:

—requirements and tests for Type F RCD have been introduced;
— requirements and tests for two-pole Type B RCD have been introduced;

— new additional requirements and tests for Type B RCDs have been introduced to cover
requirements and tests for Type F too.

This European Standard is to be read in conjunction with the following standards:

EN 61008-1:2012, Residual current operated circuit-breakers without integral overcurrent protection
for household and similar uses (RCCBs) — Part 1: General rules

EN 61009-1:2012, Residual current operated circuit-breakers with integral overcurrent protection for
household and similar uses (RCBOs) — Part 1: General rules

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] 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 Annex ZZ, which is an integral part of this
document.

Endorsement notice

The text of the International Standard JEC 62423:2009 + corrigendum 2011 was approved by
CENELEC as a European Standard with agreed common modifications.
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EN 62423:2012+A12:2022 (E)

Foreword to amendment A11

This document (EN 62423:2012/A11:2021) has been prepared by CLC/TC 23E “Circuit breakers and
similar devices for household and similar applications”.

The following dates are fixed:

» latest date by which this document has (dop) 2022-03-08
to be implemented at national level by
publication of an identical national
standard or by endorsement

+ latest date by which the national (dow) 2024-03-08
standards conflicting with this document
have to be withdrawn

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), and the standardization requests, see informative
Annexes ZZA and ZZB, which are an integral part of this document.
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EN 62423:2012+A12:2022 (E)

Foreword to Amendment A12

This document (EN 62423:2012/A12:2022) has been prepared by CLC/TC 23E "Circuit breakers and
similar devices for household and similar applications”.

The following dates are fixed:

+ latest date by which this document has to be (dop) 2023-07-12
implemented at national level by publication of
an identical national standard or by
endorsement

+ latest date by which the national standards (dow) 2025-07-12
conflicting with this document have to be
withdrawn

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 is read in conjunction with EN 62423:2012, EN 62423:2012/A11:2021 and
EN 62423:2012/AC:2021-09.

This document has been prepared under a Standardization Request given to CENELEC by the
European Commission and the European Free Trade Association, and supports essential

requirements of EU Directive(s) / Regulation(s).

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.
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INTRODUCTION

RCCBs and RCBOs designed according to IEC 61008-1 and IEC 61009-1 are suitable in most
of the applications. IEC 61008-1 and 61009-1 provide appropriate requirements and tests for
general use in household and similar uses. However, the use of new electronic technology in
equipment may result in particular residual currents not covered in IEC 61008-1 or
IEC 61009-1. This standard covers specific applications where additional requirements and
testing are needed.

This standard includes definitions, additional requirements and tests for Type F and Type B
RCCBs and/or RCBOs to cover particular situations.

The tests shall first be applied according to IEC 61008-1 for Type F or Type B RCCBs and
according to IEC 61009-1 for Type F or Type B RCBOs.

After completion of the tests given either in IEC 61008-1 or IEC 61009-1 the additional tests
given in this standard shall be applied in order to show conformity to this standard (see
Annex A, Annex B for Type F or Annex C, Annex D for Type B respectively).

The number of samples to be submitted and test sequences to be applied for verification of
conformity for Type F RCCBs and Type F RCBOs are given in Annex A and Annex B
respectively.

The number of samples to be submitted and test sequences to be applied for verification of
conformity for Type B RCCBs and Type B RCBOs are given in Annex C and Annex D
respectively.

This standard introduces Type F RCDs (F for Frequency) [C)Text deleted (]l intended for
protection of circuits with frequency inverters supplied between phase and neutral
or phase and earthed middle conductor taking into account the necessary features for
these particular situations in addition to the cases covered by type A RCDs. Type F RCDs
cannot be used where electronic equipment with double bridge rectifiers supplied from two phases is
found or if a smooth d.c. residual current can occur.

In case of a frequency inverter, e.g. used for motor speed control, supplied between phase
and neutral, a composite residual current including the power frequency, the motor frequency
and the chopper clock frequency of the frequency inverter may occur in addition to alternating
or pulsating d.c. residual currents.

This standard introduces Type B RCDs to be used in case of residual pulsating rectified direct
current which results from one or more phases, and smooth d.c. residual current in addition to
the cases covered by Type F RCDs. For these applications, two, three or four pole Type B
RCDs can be used.
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—7- IEC 62423:2009

TYPE F AND TYPE B RESIDUAL CURRENT OPERATED
CIRCUIT-BREAKERS WITH AND WITHOUT INTEGRAL OVERCURRENT
PROTECTION FOR HOUSEHOLD AND SIMILAR USES

1 Scope
[©)The scope of EN 61008-1 and EN 61008-2-1 or EN 61009-1 and EN 61009-2-1 applies with the

following additions.

This standard specifies requirements and tests for Type F and Type B RCDs(Residual current
devices). Requirements and tests given in this standard are in addition to the requirements of

Type A residual current devices according to EN_61008-2-1 or EN 61009-2-1. This standard
can only be used together with EN 61008-1 and EN 61009-1.CC1

Type F RCCBs (Residual Current Circuit Breaker) and Type F RCBOs (Residual current
Circuit Breaker with Overcurrent protection) [O)Text deleted(Cl are intended for installations
when frequency inverters are supplied between phase and neutral or phase and earthed
middle conductor and are able to provide protection in case of alternating residual
sinusoidal at the rated frequency, pulsating direct residual currents and composite residual
currents that may occur.

Type B RCCBs and Type B RCBOs are able to provide protection in case of alternating
residual sinusoidal currents up to 1 000 Hz, pulsating direct residual currents and smooth
direct residual currents.

[© Type F and type B RCDs have high resistance against unwanted tripping even if the surge
voltage causes a flashover and a follow-on current occurs and in case of inrush residual
currents with a maximum duration of 10 ms which can occur in case of switching ON
electronic equipment or EMC-filters.(cl

RCDs according to this standard are not intended to be used in d.c. supply systems.

Further requirements and tests for products to be used in situations where the residual current
was not intended to be covered in[0)EN{C161008-1 or [©)EN{C161009-1 are under consideration.

The complete test sequence for type test of Type F RCCBs and Type F RCBOs is given in
Tables A.1 and B.1 respectively. The complete test sequence for type test of Type B RCCBs
and Type B RCBOs is given in Tables C.1 or D.1 respectively.

NOTE 1 Throughout the document, the term RCD refers to RCCBs and RCBOs.
NOTE 2 [C)Deleted(Cl

NOTE 3 Type F and type B RCDs have high resistance against unwanted tripping, even if the surge voltage

voltage causes a flashover and a follow-on current occurs, and in case of inrush residual currents with a
maximum duration of 10 ms which can occur in case of switching ON electronic equipment or EMC-filters.

2 Normative references

[© Normative references to international publications are listed in Annex ZA(l
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
smooth direct current
a direct current which is ripple free

3.2

Type B residual current device

residual current device for which tripping is ensured as for Type F according to this standard

and in addition:

— for residual sinusoidal alternating currents up to 1 000 Hz,

— for residual alternating currents superimposed on a smooth direct current

— for residual pulsating direct currents superimposed on a smooth direct current

— for residual pulsating rectified direct current which results from two or more phases

— for residual smooth direct currents whether suddenly applied or slowly increased
independent of polarity

3.3

Type F residual current device

residual current device for which tripping is ensured as for Type A according to IEC 61008-1
or IEC 61009-1, as applicable, and in addition:

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

— for residual pulsating direct currents superimposed on smooth direct current
4 Classification

According to IEC 61008-1 or IEC 61009-1, as applicable with the following addition:

4.1 According to behaviour in presence of d.c. components
— Type F RCDs
— Type B RCDs
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5 Characteristics

5.1

Type F residual current device

Residual current device for which tripping is ensured as for Type A according to IEC 61008-1
or IEC 61009-1, as applicable, and in addition,

for composite residual currents, whether suddenly applied or slowly rising intended for
circuit supplied between phase and neutral or phase and earthed middle conductor (see
8.1);

and for residual pulsating direct currents superimposed on smooth direct current of 0,01 A
(see 8.3.3).

The above specified residual currents may be suddenly applied or slowly rising.

5.2

Type B residual current device

5.2.1 General

Residual current device for which tripping is ensured as for Type F and in addition

for residual sinusoidal alternating currents up to 1 000 Hz (see 8.2.1.1),

for residual alternating currents superimposed on a smooth direct current of 0,4 times the
rated residual current (/,,,) (see 8.2.1.2),

for residual pulsating direct currents superimposed on a smooth direct current of 0,4 times
the rated residual current (/5,) or 10 mA, whichever is the highest value (see 8.2.1.3),

for residual direct currents which may result from rectifying circuits, i.e.,
— two-pulse bridge connection line to line for 2-, 3- and 4-pole devices (see 8.2.1.4),

— three-pulse star connection or six-pulse bridge connection for 3- and 4-pole devices
(see 8.2.1.5),

for residual smooth direct currents (see 8.2.1.6).
NOTE In NL, this characteristic is modified.

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

5.2.2 Standard values of break time and non-actuating time for residual direct

currents which result from rectifying circuits and for residual smooth direct
current

Table 1 — Type B RCDs - Standard values of break time and non-actuating time for
residual direct currents which result from rectifying circuits and for residual smooth

direct current

Standard values of break time and non-actuating time at a
residual operating current (/,) equal to
s
Type Ii\' Iﬁ" 21, | 41,, |10l,,| 5A10A,
20 A, 50 A,
100 A, 200 A
a
General | Any value Any value 0,3 0,15 | 0,04 0,04 Maximum break times
0,5 0,2 0,15 0,15 Maximum break times
S > 25 > 0,030
0,13 | 0,06 | 0,05 0,04 Minimum non-actuating times
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For Type B RCBOs any value exceeding the lower limit of the overcurrent instantaneous tripping range are
not tested.

? The tests are only made during the verification of the correct operation as mentioned in 9.2.1.5 b )

according to Figure 6a, and 9.2.1.6 b) according to Figure 6b.

5.2.3 Values of tripping current according to frequencies which differ from the rated
frequency 50 Hz

Table 2 - Type B RCDs - Residual non-operating and operating current according to
frequencies which differ from the rated frequency 50 Hz

Frequency Residual non-operating current Residual operating current
Hz IAn IAn
150 0,5 Ian 2,4 Ipn °
400 0,5 IAn 6 Iap ®
1000 IAn 14 Ipn ®°

NOTE 1 The definitions of “residual non-operating current and of “operating currents” are those of
IEC 61008-1 and IEC 61009-1.

NOTE 2 The waveform for the given frequencies is sinusoidal.

NOTE 3 The maximum permissible earthing impedance at a frequency f, depends on the upper limit of the
operating currents of the RCD at that frequency.

NOTE 4 The relationship between the frequency of the acceptable touch voltages and the dissipated
power in the human body are under consideration. Until final values are fixed the maximum allowed touch
voltage of 50 V for 50 Hz is recommended.

®  The values correspond to the threshold of ventricular fibrillation according to IEC/TS 60479-1 in
combination with the frequency factor for ventricular fibrillation according to IEC/TS 60479-2.

b

IEC 60479 series gives no factors for frequencies above 1 kHz.

6 Marking and other product information

6.1 Marking for Type F RCDs

AR |r|||"||'I | NV | T

Add the following symbol LLtiild adjacent to the symbol for Type A, e.g. LA JALRT
Y
NN

Alternatively the following symbol may be used WWW

6.2 Marking for Type B RCDs

=

Add the following symbol El adjacent to the symbol for Type F, e.g.:

R

Alternatively the following symbol may be used:

NOTE Where a 4-pole RCBO is used for single phase supply the device should be connected and installed
according to the manufacturer’s instructions.

7 Standard conditions for operation in service and for installation

According to IEC 61008-1 or IEC 61009-1, as applicable. Documents
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8 Conditions for construction and operation

8.1 Conditions for Type F and Type B RCDs — Requirements for operation in case of
sinusoidal residual currents comprising of multi-frequency components resulting
from control equipment supplied from single phase

a) Type F and Type B RCDs shall operate in response to a steady increase of residual
current within the limits given in Table 4.

Compliance is checked by the tests of 9.1.2.

b) Type F and Type B RCDs shall operate in response to a sudden appearance of the
residual operating current.

For residual currents greater than 5 times the upper limit of Table 4 the maximum break time
of RCDs of the general type shall be 0,04 s, and, for RCDs Type S, the minimum non-

actuating time shall be equal to or greater than 0,05 s and the maximum break time shall not
exceed 0,15 s.

Compliance is checked by the tests of 9.1.3.

8.2 Conditions for Type B RCDs
8.2.1 Operation in response to the type of residual current
8.21.1 Residual sinusoidal alternating currents up to 1 000 Hz

Type B RCDs shall comply with the values given in Table 2 of this standard.
Compliance is checked by the tests of 9.2.1.2a).

Type B RCDs shall operate in response to a sudden appearance of the residual operating
current given in Table 2. The maximum break time of RCDs of the general type shall be 0,3 s,
and for RCDs type S the minimum non-actuating time shall be equal to or not lower than
0,13 s and the maximum break time shall not exceed 0,5 s.

Compliance is checked by the tests of 9.2.1.2b).

8.2.1.2 Residual alternating current superimposed on a residual smooth direct
current

Type B RCDs shall operate in case of residual alternating currents of the rated frequency

superimposed on a residual smooth direct current of 0,4 times the rated residual current (/,,)
or 10 mA whichever is the highest value.

The alternating tripping current shall be equal or lower than /.
Compliance is checked by the tests of 9.2.1.3.

8.2.1.3 Residual pulsating direct current superimposed on a smooth direct current

Type B RCDs shall operate in case of residual pulsating direct currents superimposed on a
residual smooth direct current of 0,4 times the rated residual current (/,,) or 10 mA,
whichever is the highest value.

The tripping current shall not be higher than 1,4 /,, for RCDs with /,, > 0,01 A, or 2 /,, for
RCD with /,, < 0,01 A.

NOTE The tripping current 1,4 I, or 2 Ian, as applicable, is the r.m.s. value due to the half-wave pDﬂ@HMents
current.
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