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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization fr standars |zat| mprising
all national electrotechnical committees (IEC National Committees). The promote
interhational co-operation on all questions concerning standardization in the e jlelds. To
this end and in addition to other activities, IEC publishes International 3ta ifcations,
Technical Reports, Publicly Available Specifications (PAS) and Gui s “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; interested
in the subject dealt with may participate in this preparatory wrk hd non-
govgrnmental organizations liaising with the IEC also participate _in g closely
with [the International Organization for Standardization (ISO ined by
agrepment between the two organizations

2) The formal decisions or agreements of IEC on technical matters national
consiensus of opinion on the relevant subj from all
interpsted IEC National Committees

3) IEC |Publications have the form of recommeqndations\or in National
Compmittees in that sense. While all reasonable efforts™\are t of IEC
Publ|cations is accurate, IEC cannot be for any
misipterpretation by any end user.

4) In ofder to promote interngtioral u ications
trangparently to the maxi ifergence
between any IEC Publicati cated in
the lptter.

5) IEC jitself does nof\pro 'de any a ofconformity. Independent certification bodies provide cgnformity
asseissment ser § ss fo IEC marks of conformity. IEC is not responsiblel for any
services carried ot By mde

6) All upers should en ést edition of this publication

7) No lfability shall a tac to ¢ directors, employees, servants or agents including individual expprts and
members of i ees and IEC National Committees for any personal injury, property damage or
othe ) any soever, whether direct or indirect, or for costs (including legal fdes) and
expegnses Si e pbpkcation, use of, or reliance upon, this IEC Publication or any other IEC
Publ|cations

8) Attention X ofmative references cited in this publication. Use of the referenced publications is
indispensabletor the cqrrect application of this publication.

9) Attention /s drawn e possibility that some of the elements of this IEC Publication may be the sybject of
patept rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard TEC 62873-3-1 has been prepared by subcommittee 23E: Circuit

breakers and similar equipment for household use, of IEC technical committee 23: Electrical
accessories.

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

FDIS Report on voting
23E/964/FDIS 23E/982/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of the IEC 62873 series published under the general title Residual current
operated circuit-breakers for household and similar use can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amphded-

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

This document is part of the series described in the outline document IEC 62873-1.

@%
S
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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

1 Scope

This ppart of IEC 62873 applies to RCDs equipped with screwless terminalsyfor cufrgnt not
exceeding 20 A primarily suitable for connecting unprepared (see 3.5).gopper sgndudtors of
cross-gection up to 4 mm2.

This part of IEC 62873 cannot be used alone but it is intended vith an
RCD ;Iroduct standard (IEC 61008-1 or IEC 61009-1) if an R ewless
terminals.

NOTE |n AT, CZ, DK, NL, NO, PO, PT and CH, the upper limit of Surrentforw S i is[16 A.

In thig part of IEC 62873, screwless terminals_ate ke i copper
condugtors are referred to as conductors.

2 Normative references

The following documents, ipnwhole or in ely referenced in this document and
are indispensable for its icati eferences, only the edition cited applig¢s. For
undated references, of th@” referenced document (including any
amendments) applies.

IEC 61008-1, @u f circuit-breakers without integral overgurrent
protection for househ 3 ; ses/(RCCBs) — Part 1: General rules

IEC 61
for hoy

ted circuit-breakers with integral overcurrent protection
RCBOs) — Part 1: General rules

IEC 62 rent operated circuit-breakers for household and similar|use —

3 Tdrmsand definitions

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

3.1

clamping units

parts of the terminal necessary for mechanical clamping and the electrical connection of the
conductors including the parts which are necessary to ensure correct contact pressure

3.2
universal terminal
terminal for the connection and disconnection of all types of conductors (rigid and flexible)

Note 1 to entry: In the following countries, only universal screwless-type terminals are accepted: AT, BE, CN, DK,
DE, ES, FR, IT, PT, SE and CH.
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3.3

non-universal terminal

terminal for the connection and disconnection of a certain kind of conductor only (e.g
solid conductors only or rigid-[solid or stranded] conductors only)

3.4
push-wire terminal

. rigid-

non-universal terminal in which the connection is made by pushing in rigid (solid or stranded)

conductors

3.5

inserti

condug¢tor which has been cut and the insulation of which has been remoyed To

unprerrnd conductor
a terminal

Note 1 tp entry: A conductor the shape of which is arranged for introduction into a
are twis{ed to consolidate the end is considered as an unprepared conductor.

[SOURCE: IEC 60050-442:1998, 442-01-26]

4 Clpssification

Clausqg 4 of the RCD product standard applies.

pp

5 CHharacteristics of RCDs

Clausqg 5 of the RCD produgt standard

6 Marking and ot

In addition to CI@

condugtorsswhich may be clamped.

bn into

of which

tion of

hber of

7 Standard conditions for operation in service and for installation

Clause 7 of the RCD product standard applies.

8 Requirements for construction and operation

8.1 General

Clause 8 of the RCD product standard applies, with the following exceptions:
In 8.1.5, only 8.1.5.1, 8.1.5.2, 8.1.5.3, 8.1.5.6 and 8.1.5.7 apply.

Compliance is checked by inspection and by the tests of 9.2 and 9.3 of this standard.
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In addition, the following requirements apply.

8.2 Connection or disconnection of conductors
The connection or disconnection of conductors shall be made:

— by the use of a general purpose tool or by a convenient device integral with the terminal to
open it and to assist the insertion or the withdrawal of the conductors (e.g. for universal
terminals);

or, for rigid conductors:

- by impte—tasertion—o he-diseenrection—o Fre—-CoRatetorS—ah—ope apull
on the conductor shall be necessary (e.g. for push-wire terminals).
Univergal terminals shall accept rigid (solid or stranded) and flexible u tors
Non-universal terminals shall accept the types of conductors de facturer
Complfance is checked by inspection and by the tests of 9¢
8.3 Dimensions of connectable conductors
The dinensions of connectable conduc
The affility to connect these conductors’sha of 9.2
and 9.8 of this standard.
Jabl -
N\
aname c(on\duéto\r nd tb)eir theoretical diameter
Metric NN N\ N\ AWG
Rigid& } < Q exib Rigid Flexiblé
Classes
Solid 1St rkd\ Solige | Slass B, 1K, M,
stranded®
mm?2 %m @\m }\512 Z mm gauge Z mm Z mm gauge @ mm
1,0 N4 1,0 1,5 18 1,02 1,16 18 1,28
1,5 7 1,5 1,8 16 1,29 1,46 16 1,60
2,5 ) 2,5 2,3 14 1,63 1,84 14 D08
4,0 2,7 4,0 2,9 12 2,05 2,32 12 D70
NOTE |Diameters of the largest rigid and flexible conductors are based on IEC 60228, and, for AWG confuctors,
on ASTM B 172-01a.
2 Nominal diameter + 5 %.
b Largest diameter + 5 % for any of the three classes |, K and M.

8.4 Connectable cross-sectional areas

The nominal cross-sections to be clamped are defined in Table 2.
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Table 2 — Cross-sections of copper conductors
connectable to screwless-type terminals

Rated current Nominal cross-sections to be clamped
A mm?2
Up to and including 13 1 up to and including 2,5
Above 13 up to and including 20 1,5 up to and including 4

Compliance is checked by inspection and by the tests of 9.2 and 9.3 of this standard.

8.5 nsertion and disconnection of conductors

The injsertion and disconnection of the conductors shall be mad ith the

manufacturer’s instructions.

Compllance is checked by inspection.

8.6 Pesign and construction of terminals
Terminjals shall be so designed and constructed that

— ead

— dun ductors can be conne¢ted or

dis
— ina

It shall 3 r.of gonductors up to the maximum provided
for.

Compl D 3 he tests of 9.2 and 9.3 of this standard.

NOTE
8.7
The te

Compl

9 Te

9.1 General

Clause 9 of the RCD product standard applies, with the exception of 9.4 and 9.5.

9.2 Test of reliability of screwless terminals
9.21 Reliability of screwless system

The test is carried out on three terminals of poles of new samples, with copper conductors of
the rated cross-sectional area in accordance with Table 2. The types of conductors shall be in
accordance with 8.2.

The connection and subsequent disconnection shall be made five times with the smallest
diameter conductor and successively five times with the largest diameter conductor.
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New conductors shall be used each time, except for the fifth time, when the conductor used
for the fourth insertion is clamped at the same place. Before insertion into the terminal, wires
of stranded rigid conductors shall be re-shaped and wires of flexible conductors shall be
twisted to consolidate the ends.

For each insertion, the conductors are either pushed as far as possible into the terminal or
shall be inserted so that adequate connection is obvious.

After each insertion, the conductor being inserted is rotated 90° along its axis at the level of
the clamped section and subsequently disconnected.

After threse ) use.

9.2.2

Three
and of|the rated cross-sectional area according to Table 2.

fle type

The types of conductors shall be in accordance with 8.2.

Before uctors
shall b ds.

It shal ase of
univers hals.

The co 50 that

9.3

9.3.1

For the tors of
the typ

Before| i uctors
shall b ds.

Each gomductor is then subjected to a pull force of the value shown in Table 3. The|pull is
applied without jerks for 1 min in the direction of the axis of the conductor

Table 3 — Pull forces

Cross-sectional area Pull force
mm? N
1,0 35
1,5 40
2,5 50
4,0 60

During the test, the conductor shall not slip out of the terminal.
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9.3.2 Cycling test

The test is made with new copper conductors having cross section according to Table 10 of
the RCD product standard.

NOTE 1 Tables 6, 10, 11 (in IEC 61008-1:2010) and Tables 8, 13, 14 (in IEC 61009-1:2010) have been replaced
by the harmonized new numbers: 9, 10, 11.

The test is carried out on new samples (a sample is one pole), the number of which is defined
below, according to the type of terminals:

universal terminals for rigid (solid and stranded) and flexible conductors: three samples
each (six samples in total);

non-universal terminals for solid conductors only: three samples;

norj

NOT
give

E 2
n country, stranded conductors can be used).

-universal for flexible conductors only: three samples

norj

A cond
conneq

The s

dard is
(e

on the

termin

The whole tést arrangement, including the conductors, is placed in a heating cabinet which is

initially kept-at a temperature of (20 + 2) °C.

To avoid any movement of the test arrangement until all the following voltage drop tests have
been completed, the poles should be fixed on a common support.

Except during the cooling period, a test current corresponding to the rated current of the
circuit breaker is applied to the circuit.

The samples shall be then subjected to 192 temperature cycles, each cycle having a duration
of approximately 1 h, as follows:

The air temperature in the cabinet is raised to 40 °C in approximately 20 min. It is maintained
within £5 °C of this value for approximately 10 min.

The samples are then allowed to cool down in approximately 20 min to a temperature of
approximately 30 °C, forced cooling being allowed. They are kept at this temperature for
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approximately 10 min and, if necessary for measuring the voltage drop, allowed to cool down

further,

to a temperature of (20 + 2) °C.

The maximum voltage drop, measured at each terminal, at the end of the 19219 cycle, with
the rated current shall not exceed the smaller of the two following values:

— either 22,5 mV;
= or 1,5 times the value measured after the 24th cycle.

The measurement shall be made as near as possible to the area of contact on the terminal.

The temperature in the heating cabinet shall be measured at a dista

from th

After t
additio
cracks

e samples.

his test, an inspection with the naked eye, by G
hal magnification, shall show no changes evjder
deformations or the like.

#

e drop
nall be

ithout
ich as
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