IEC 62873-3-3:2022-11 RLV(en)

IEC 62873-3-3

Edition 2.0 2022-11
REDLINE VERSION

INTERNATIONAL
STANDARD

)
’ [
S ”

Q)(f'b
e,
\V

Residual current operated circuit-breakers fthgusehold and similar use —
Part 3-3: Specific requirements for-RCDs es with screw-type terminals
e)e(:F.rnal untreated aluminium conductor% d with aluminium screw-type
minals for use with copper or with a?h}ninium conductors

=h

or

te



https://iecnorm.com/api/?name=bbc8936d0a79c14677968e9aa7f09e7d

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 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.

IEC Secretariat Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch

S| HS il o
WtZefratiar

Abolut the IEC
The [International Electrotechnical Commission (IEC) is the leading global organization that prepares and=publishes
Interpational Standards for all electrical, electronic and related technologies.

Abotit IEC publications
The fechnical content of IEC publications is kept under constant review by the IEC. Please make_sure that you havp the
lates} edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform IEC Products & Services Portal'-products.iec.ch
The hdvanced search enables to find IEC publications by a  Discover our powerful search engine and read freely gl the
variefy of criteria (reference number, text, technical publications previews. Withy a subscription you will always
comrpittee, ...). It also gives information on projects, replaced have access to up to date eontent tailored to your needs.
and Withdrawn publications.

. . . . Electropedia - www.electropedia.org
IEC Just Published - webstore.iec.ch/justpublished The world's leading online dictionary on electrotechnglogy,
Stay |up to date on all new IEC publications. Just Published  containing mire than 22 300 terminological entries in English
details all new publications released. Available online and  and French{with equivalent terms in 19 additional langupges.
oncela month by email. Also krfewn as the International Electrotechnical Vocalulary

(IEVyonline.
IEC Customer Service Centre - webstore.iec.ch/csc

If yop wish to give us your feedback on this publication or
need|further assistance, please contact the Customer Service
Centfe: sales@iec.ch.



https://iecnorm.com/api/?name=bbc8936d0a79c14677968e9aa7f09e7d

IEC 62873-3-3

Edition 2.0 2022-11
REDLINE VERSION

INTERNATIONAL
STANDARD

“,co[our
inside

Residual current operated circuit-breakers fofhousehold and similar use —
Part 3-3: Specific requirements for RCBs devices with screw-type terminals|for
e)}ernal untreated aluminium conductors:and with aluminium screw-type

tefminals for use with copper or with aliminium conductors

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.120.50 ISBN 978-2-8322-6044-9

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=bbc8936d0a79c14677968e9aa7f09e7d

-2- IEC 62873-3-3:2022 RLV © IEC 2022

CONTENTS
FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 3
LN I O 15 1 L@ 1 ] P 2
1 oo ] o1 ST 7
P (o] 4 0 =Y (V=T =] (= =Y g o = 7
3 Terms and definitions ... 8
N O - 111 o= 1 4T o PPN 8
5 | CharacteristiCs Of deVICES .....iiui iR ...8
6 Marking and other product information...............cccooiiii iSO ...9
7 | Standard conditions for operation in service and for installation................... Q.Y ........ ...9
8 | Requirements for construction and operation...............cooo ST 9
O | TS tei i e e .10
9.1 GBNETAL . A e .10
9.2 Test conditions ... T e .13
9.3 Current cycling test. ... O 14
9.3.1 GENEIAI .. .14
9.3.2 Preparation ... N .14
9.3.3 Test arrangement ... e T 14
9.3.4 Temperature measurement ... e .15
9.3.5 Test method and acceptance critefian.........cooiiviiiiiiiii e .15
BibIOgrapny o .23
Figure 1 — General arrangement for the teSt ..o .21
Figlre 2 — Test specimen example 1. . e .21
Figlre 3 — Test specimen eXample 2. .. ... e .22
Figuyre 4 — Test specimen eXamPle 3. e .22
Figuyre 5 — Test SpeCimen EXampPle 4 .. ..o e .22
Figlre 6 — Test specimen example 5. ... .22
Table 1 — Marking for terminals........ ... e ...9
Table 2 — Connectable cross-sections of aluminium conductors for screw-type
LT T = 1 0 PP .10
Tabje 3~ List of tests according to the material of conductors and terminals ...................... .11
Tabjé.d~ Connectable conductors and their theoretical diameters....................l .13
Table 5 — Cross-sections (S) of aluminium test conductors corresponding to the rated
Lod UL =T o | £ T PSRRI 13
Table 6 — Test coNAUCIOr [€NGEN ... ... e 14
Table 7 — Equalizer and busbar dimensions ...... ..o 15
Table 8 — Test current as a function of rated current ..., 17
Table 9 — Example of calculation for determining the average temperature deviation D........ 18
Table 10 — Connectable cross-sections of copper conductors for screw-type terminals ......... 18
Table 11 — Test copper conductors corresponding to the rated currents............................... 19

Table 12 — Screw thread diameters and applied torques .........cocooiiiiii e, 19


https://iecnorm.com/api/?name=bbc8936d0a79c14677968e9aa7f09e7d

IEC 62873-3-3:2022 RLV © |[EC 2022 -3-

1

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RESIDUAL CURRENT OPERATED CIRCUIT-BREAKERS
FOR HOUSEHOLD AND SIMILAR USE -

Part 3-3: Specific requirements for RCDs devices with scre

w-type

aluminium screw-type terminals for use with copper
or with aluminium conductors

FOREWORD

= o 0 35 Z T

b I Y

Isessment services and, in some(areas, access to |IEC marks of conformity. IEC is not responsible for

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC js-to promote internat
-operation on all questions concerning standardization in the electrical and electronic fields. To this end
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to|as “IEC Publication(s)”). ]
reparation is entrusted to technical committees; any IEC National Committe€_interested in the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closély, with the International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical mattersexpress, as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each,teChnical committee has representation frof
terested IEC National Committees.

FC Publications have the form of recommendations fer international use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts)are made to ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, \EC National Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their national and regional publications. Any divergence bet
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |3

FC itself does not provide any attestation of conformity. Independent certification bodies provide confo

rvices carried out by independgnt certification bodies.

Il users should ensure that they have the latest edition of this publication.

embers of its technicakeommittees and IEC National Committees for any personal injury, property dama
ther damage of any._npature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising auf of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is~drawn to the Normative references cited in this publication. Use of the referenced publicatio
dispensable for the correct application of this publication.

ttention‘is drawn to the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. ITEC shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes made to
the previous edition IEC 62873-3-3:2016. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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IEC 62873-3-3 has been prepared by subcommittee 23E: Circuit breakers and similar
equipment for household use, of IEC technical committee 23: Electrical accessories. It is an

Inte

rnational Standard.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

edit

a)
b)
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The

Al
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n addition to those for RCDs;

Modification of 9.1 so that IEC 62873-3-3 can be referred to by other product)standard
bddition to those for RCDs.

text of this International Standard is based on the following documents:

Draft Report on voting

23E/1274/FDIS 23E/1306/RVD

information on the voting for its approval can be found in"the report on voting indicate
above table.

language used for the development of this Intérnational Standard is English.

5t of all parts of the IEC 62873 series published under the general title Residual cur
rated circuit-breakers for household and_similar use can be found on the IEC website.

w:
NOTE 2 of Clause 1: the-Wuse of aluminium screw-type terminals for use with cog
conductors is not allowed(Austria, Australia and Germany);

NOTE 2 of Clause 1; terminals for aluminium conductors only are not allowed (Austria
Sermany);

NOTE 2 of Cldusé 1: the use of aluminium conductors is not allowed for final circuit|
household and. similar installations e.g. offices, shops (Spain);

NOTE 20f‘Clause 1: the minimum cross-sectional area for aluminium conductors is 16 n
Denmark).

document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

Modification of Clause 8 so that IEC 62873-3-3 can be referred to by other product standa
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at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under 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.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that
coptains colours which are considered to be useful for the correct understanding ofits
coptents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This document is part of the IEC 62873 series described in the outline document IEC 62873-1.
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RESIDUAL CURRENT OPERATED CIRCUIT-BREAKERS
FOR HOUSEHOLD AND SIMILAR USE -

Part 3-3: Specific requirements for-RCDs devices with screw-type
terminals for external untreated aluminium conductors and with
aluminium screw-type terminals for use with copper
or with aluminium conductors

This
— off
wor
tharn
alun

or dluminium conductors.

Scope

part of IEC 62873 applies to-RCDBs devices equipped with screw-type terminals of cog
of alloys containing at least 58 % of copper (if worked cold) or at least50"% of copp¢g
Ked otherwise), or of other metal or suitably coated metal, no less resistant to corro

ninium conductors, or with screw-type terminals of aluminium material for use with coq

per
r (if
sion

copper and having mechanical properties no less suitable — for ‘use with untreated

per

NOT

Thig

In {his document, copper-clad and nickel-clad aluminium conductors are considered

alur

NOT]|

document does not cover the use of aluminidm conductors or aluminium terminals for
ications.

ible aluminium conductors are not cqvered by this document.

F 1 Flexible aluminium conductors are Uhder consideration.

ninium conductors.

FE 2 In AT, AUiand DE, the use of aluminium screw-type terminals for use with copper conductors is not allo
n AT and/DE} terminals for aluminium conductors only are not allowed;

n ES, the*use of aluminium conductors is not allowed for final circuits in household and similar installationg
pffices,)shops;

DC

document cannot be used alene but it is intended to be applied together with the applicable
prodluct standard.

as

wed.

e.g.

n DK, the minimum cross-sectional area for aluminium conductors is 16 mm?2.

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.
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IEC 62873-2, Residual current operated circuit-breakers for household and similar use — Part 2:

Res

3

idual current devices (RCDs) — Vocabulary

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

add

assas:

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

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

3.1

con
and

3.2
unt
unp
con
a te

Note
are {|

[SO

3.3
eq
arr
ina

3.4
refe
con

treTed conductor

act area of a conductor that has had its oxide layer on the outside strands scraped a
or has had a compound added to improve connectability and/or prévent corrosion

reated conductor

repared conductor

Huctor which has been cut and the insulation of which’has been removed for insertion
Frminal

1 to entry: A conductor, the shape of which is arranged for introduction into a terminal or the strands of
Wisted to consolidate the end, is considered to be an unprepared conductor.

URCE: IEC 60050-442:1998, 442-01-26]

alizer
ngement used in the test loop.t@ensure an equipotentiality point and uniform current den
stranded conductor, withoutLadversely affecting the temperature of the conductor(s)

rence conductor
inuous length of(the same type and size conductor as that used in the terminal unit un

vay

into

hich

sity

der

test|and connected in the same series circuit, which enables the reference temperature and,
if required, reference resistance to be determined

3.5

stability factor

Sf

measdre-of-temperature-stability-of-a-terminal-unit-during-the-eurrent-cychng-test

4 Classification

Clause 4 of the-RCD product standard applies.

5

Characteristics of-RCDs devices

Clause 5 of the-RCD product standard applies.
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6 Marking and other product information
In addition to Clause 6 of the-RCB product standard, the following requirements apply.

The terminal marking defined in Table 1 shall be marked on the-RCB product, near the
terminals.

The other information concerning the number of conductors, the screw torque values (if different
from-—Fable41-of the-RCD product standard) the type of conductor (solid or stranded) and the
cross-sections shall be indicated on the-RCDB product.

NOT Tables 861011 (inEC 61008-12010)and Fables 813 14 (inEC 61009-1:2010) have-beentreplac
eSO o T (HTE o O 19901201 ) aRe1adi eSO o 4 H1E o O 19012 o o aveo A—Eepiac

[N
(o
<

Table 1 — Marking for terminals

Conductor types accepted Marking
Copper only None
Aluminium only Al
Aluminium and copper Al/Cu

Thel manufacturer shall state in his catalogue that, for theclamping of an aluminium condugtor,
the tightening torque shall be applied with appropriatedneans.

7 |[Standard conditions for operation in, service and for installation

Clayse 7 of the-RCD product standard applies.

8 |Requirements for construction and operation

Thel requirements @f;"€Clause 8 of this document apply in addition to Clause 8 of the prodluct
starndard.

For|the connection of aluminium conductors,-RCBs products shall be provided with screw-fype
terminals allowing the connection of conductors having nominal cross-sections as showp in
Table2.

Terminals for the connection of aluminium conductors and terminals of aluminium for the
connection of copper or aluminium conductors shall have mechanical strength adequate to
withstand the tests of-9-4-ef the RCD-product-standard reliability of screws, current-carrying
parts and connections of the product standard, with the test conductors tightened with the
torque indicated in Table 12 of this document, or with the torque specified by the manufacturer,

which shall-rever not be lower than that specified in—Table41-of the RCDproduct-standard

Table 12 of this document.
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Table 2 — Connectable cross-sections of aluminium
conductors for screw-type terminals

Rated current 2 Range of nominal cross-sections P to be clamped
A mm?

Up to and including 25 10

Above 25 up to and including 32 10 to 16
Above 32 up to and including 50 10 to 25
Above 50 up to and including 80 10 to 35
Ab¢ve 80 up to and including 100 16 to 50
Abgve 100 up to and including 125 25t0 70

a

It is required that, for current ratings up to and including 50 A, terminals be designed to clamp selid,conduct
as well as rigid stranded conductors;-the-use-of flexible-conductors-is-permitted-—Nevertheless it is-permif
that terminalsfor conductors-havingcross-sections-up-to1+0-mm> be designed-to-clamp-sofid tonductorsof
Maximum wire sizes of-RED product standard, increased according to Table D.2 of IEC,61545:1996.

ors

Con
the

8.1

reqlirement applies for any rating of the terminal, Whatever is stated in the product standa

Con

9

9.1
Cla

For
can

Additionally, thestest of 9.3 is carried out on terminals separated from the-RCB product.

pliance is checked by inspection, by measurement and by fitting”in turn one conductg
smallest and one of the largest cross-section areas as specified.

5-4—Terminals shall allow the conductors to be connected without special preparation.

pliance is checked by inspection and the-tests of Clause 9.

Tests

General

ise 9 of the-RCD produetistandard applies, with the following modifications/additions:

the tests which are.influenced by the material of the terminal and the type of conductor
be connected, thetest conditions of Table 3 are applied.

This

rd.

that
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Table 3 - List of tests according to the material of conductors and terminals

M ialof inal

Material "

A2
to 8.1.4.4 7%

9.2 Cyeling-test Use Table 26 of the RGD Uselabie—.%—ef—sﬁég@@ Use Table 26-of the RGD
product standard p;edael—standﬁﬁ(%

NS
a Use test seguences-A-and B and number of samples AnFinAlin Annex A For RCDs which-are-able-tolbe
SEe1EeSHSeqUEencesS—/- A —ahRc—oSaRGAHRDET SEMPES—EEHARR A AT O oS WHHGCH—a ao o2
connected-to- Al or Cuconductors—the test seguences-and .4.55 erof samples-have tobe doubled {one forlthe
AR teC—+0—-/—Of o RGUCTOFSte1est+Sequ S—a uzvu o -SaMmpreSHaveto-ve-GoUudea{OReToth



https://iecnorm.com/api/?name=bbc8936d0a79c14677968e9aa7f09e7d

- 12 —

IEC 62873-3-3:2022 RLV © IEC 2022

Material of terminals

Copper or copper alloy 2

Aluminium @

(according to the
product standard)

of this document

of this document

Material of conductor Al Cu Al

(Table 1)
Use Table 2 and Table 5 Use Table 10 and Table 11 Use Table 2 and Table 5
of this document of this document of this document

9.3 Cycling test Use Table 12 of this Use Table 12 of this Use Table 12 of this
document document document

Reliability of screws Use Table 2 and Table 12 | Use Table 10 and Table 12 Use Table 2 and Table 12

of this document

Pul

-out test

Use Table 2 and Table 12

Use Table 10 and Table 12

Use Table 2 and Table 12

(ac

Cording to the

of this document

of this document

of this document A

profduct standard)® N

hd
Dafnage of the Use Table 2 and Table 12 Use Table 10 and Table 12 Use Table 2 éd'éble 12
corfductor (according of this document of this document of this docy@w
to the product Q
stapdard) ’q/
Insprtion of the Use Table 2 and Table 12 Use Table 10 and Table 12 U &h}]e 2 and Table [12
corlductor (according of this document of this document of?%s document
to the product 03'
stapdard) o)\

7

Temperature-rise Use Table 5 of this Use Table 11 of this ©(1/ Use Table 5 of this

(ackording to the document document document
product standard) (/C)
Veflfication of Use Table 5 of this Use Table 11 q@n\s’ Use Table 5 of this
relipbility (according to | document document = (O document
the|product standard)
N
@ |For products which are able to be connected to Al and \80nductors, the test sequences and numbef of
samples have to be repeated (one for the Cu conduct nd one for the Al conductor)
® |The value of the pulling force for aluminium conduct@with a cross section of 70 mm? shall be 285 N.
<
N
Theldimensions of-cornectable cond@g{)rs are given in Table 4.
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Table 4 — Connectable conductors and their theoretical diameters

Metric AWG
Rigid (co?;::bcﬁly) Rigid (col:)I::ibc:(:\Iy)
b
s Solid | Stranded | s Solid? | Cl2%SB, clla;s?\ns
stranded
mm?2 g mm g mm mm?2 g mm Gauge g mm g mm Gauge mm
0 1,2 1,4 1,0 1,5 18 1,07 1,23 18 1,28
,5 1,5 1,7 1,5 1,8 16 1,35 1,55 16 1,5(
.5 1,9 2,2 2,5 2,3¢ 14 1,71 1,95 14 2,08
4,0 2,4 2,7 4,0 2,9¢ 12 2,15 2,45 12 2,70
,0 2,9 3,3 4,0 2,9¢ 10 2,72 3,09
10,0 3,7 4,2 6,0 3,9 8 3,43 3,89 10 3,36
1|Z,o 4,6 5,3 10,0 5,1 6 4,32 4,91 8 4,33
25,0 6,6 16,0 6,3 4 5,45 6,18 6 5,73
35,0 7,9 25,0 7,8 2 6,87 7,78 4 7,24
1 7,72 8,85
50,0 9,1 35 9,2 0 8,51 9,64 12,0B
70,0 12,0 50 12 00 9,266 10,64

NOTE Diameters of the largest rigid and flexible conductorsvare based on Table 1 of IEC 60228:2004, Table
and| for AWG conductors, on ASTM B 172-04a17.

1

a8 Nominal diameter + 5 %.
L argest diameter + 5 % for any of the three classes 1, K, M.

¢ Pimensions for class 5 flexible conductors only, according to IEC 60228.

9.2

Subelause 92 of the RCDproductstandard-applies The test conditions of the product stand

Test conditions

apply, except that the Al conductors to be connected are taken from Table 5.

Table™5 — Cross-sections (S) of aluminium test conductors
corresponding to the rated currents

s 1,
mm? A

10 [ <32

16 32 <1 <50
25 50 < I_ <63
35 63 <1< 80
50 80 </, =100
70 100 <7, =125

ard
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9.3 Current cycling test
9.3.1 General

This test verifies the stability of the screw-type terminal by comparing the temperature
performance with that of the-reference-conductor maximum allowed temperature for its product
standard under accelerated cycling conditions.

This test is carried out on separate terminals.

9.3.2 _ Preparation

Thel test is performed on four specimens, each one made by a couple of terminals, assembled
in almanner which represents the use of the terminals in the-RCB product (see examples shpwn
in Fligure 2 to Figure 6). The screw-type terminals which have been removed from the product
sha|l be attached to the conducting parts of the same cross-section, shape, mefalyand finish as
that| on which they are mounted on the product. The screw-type terminals shall’be fixed to|the
confducting parts in the same manner (position, torque, etc.) as on the product. If one specimen
failg during the test, four other specimens shall be tested and no other failures are admitted.

9.3.3 Test arrangement

The| general arrangement of the samples shall be as shown in Eigure 1.

90 %o of the value of torque stated by the manufacturer or{if not stated, selected in-Fable-4i1-of
the RCD productstandard Table 12 shall be used forthe test specimens.

Forla range of devices of different current ratingsithaving identical design, the test is carried out
with conductors according to Table 5 or Table 1y as applicable, corresponding to its maximpum
current rating. The length of the test conductorfrom the point of entry to the screw-type terminal
spegimens to the equalizer (see 3.3) shall be as in Table 6.

Table-6 = Test conductor length

Conductor cross-section Conductor wire size Minimum conductor length
mm? AWG mm
S$=10,0 <8 200
16,0 < S <2500 6to3 300
35,0 £ S£ 70,0 2 to 00 460

Test conduetors are connected in series with a reference conductor of the same cross-section.

Thellenagth of the reference conductor shall be approximately at least twice the length of|the
test conductor.

Each free end of the test and reference conductor(s) not connected to a screw-type terminal
specimen shall be welded or brazed to a short length of an equalizer of the same material as
the conductor and of cross-section not greater than that given in Table 7. All strands of the
conductor shall be welded or brazed to make an electrical connection with the equalizer.

Tool-applied compression type terminations without welding may be used for the equalizer if
acceptable to the manufacturer and if the same performance is provided.
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Table 7 — Equalizer and busbar dimensions

Maximum cross-section
Range of test current
mm?
A Al Cu
0 to 50 45 45
51 to 125 105 85
126 to 225 185 155

The| separation between the test and reference conductors shall be at least 150 mm.

The| test specimen shall be suspended either horizontally or vertically in free airby“suppornting
the pqualizer or busbar by non-conductive supports so as not to subject the screw-type terminal
to altensile load. Thermal barriers shall be installed midway between the conductors and ghall
extend 25 mm + 5 mm widthways and 150 mm + 10 mm lengthways beyond the screw-fype
terminals (see Figure 1). Thermal barriers are not required provided the specimens |are
sepprated by at least 450 mm. The specimens shall be located at least 600 mm from the flpor,
wall or ceiling.

The| test specimens shall be located in a substantially‘/vibration-free and draught-free
env|ronment and at an ambient temperature between-20°€-and-25°C 15 °C and 35 °C. Once
the ftest is started, the maximum permissible variationis'¥1 K provided the range limitatign is
not exceeded.

9.3’-14 Temperature measurement

Tenpperature measurements are made by means of thermocouples, using a wire having a crpss-
section of not more than 0,07 mm2 (appraoximately 30 AWG).

For|screw-type terminals, the thermocouple shall be located on the conductor entry side off the
screw-type terminal, close to the ‘contact interface.

For|the reference conductor;~the thermocouples shall be located midway between the gnds
of the conductor, and under its insulation.

Posjitioning of the thermocouples shall not damage the screw-type terminal or the refergnce
confuctor.

NOTE 1 Dirilling of a small hole and subsequent fastening of the thermocouple is an acceptable method, proyjided
that fhe performance is not affected and that it is agreed by the manufacturer.

The| ambient air temperature shall be measured with two thermocouples in such a mannef as
tO a h;UVU all OVCIOUC dIICII atab:r; |cadi||y ;II thc V;b;ll;ty Uf thc tcbt :UU}J vvithuut unduc UAtU nal
influence. The thermocouples shall be located in a horizontal plane intersecting the specimens,
at a minimum distance of 600 mm from them.

NOTE 2 A satisfactory method for achieving a stable measurement is, for example, to attach the thermocouple to
unplated copper plates approximately 50 mm x 50 mm, having a thickness between 6 mm and 10 mm.

9.3.5 Test method and acceptance criteria

NOTE 1 Evaluation of performance is based on both the limit of screw-type terminal temperature rise and the
temperature variation during the test.

The test loop shall be subjected to 500 cycles of 1 h current-on and 1 h current-off, starting at
an alternating current equal to 1,12 times the test current value determined in Table 8. Near
the end of each current-on period of the first 24 cycles, the current shall subsequently be
adjusted to raise the temperature of-thereference—conductorto—75°C each terminal to a


https://iecnorm.com/api/?name=bbc8936d0a79c14677968e9aa7f09e7d

- 16 - IEC 62873-3-3:2022 RLV © |IEC 2

022

minimum of ¢ °C. Nevertheless the reference conductor temperature shall not be lower than
75 °C.

t°C

= maximum temperature rise allowed by the relevant product standard + 35 °C.

EXAMPLE For IEC 61008-1, 1 °C = 65K + 35 °C = 100 °C

At the 25t cycle, the test current shall be adjusted for the last time and the stable temperature
shall be recorded as the first measurement. There shall be no further adjustment of the test
current for the remainder of the test.

Teaneratures shall be recorded for at least one cycle of each working day, and-\3

app

The
the

megsurements can be completed within 5 min, the current-on time shallobe extended

nec

Aftdr the first 25 cycles, the current-off time may be reduced to a‘time 5 min longer than
timg necessary for all terminal assemblies to cool down to a_temperature between amb

tem

tor
enti

ambient air temperature.

The| stability factor Sf for each of the 11 temperature measurements is to be determined

sub
dev

The| temperature deviation d for the 14 individual temperature measurements is obtained
racting the associated reference“conductor temperature from the screw-type termi

sub
tem

NOTE 2 The value of d is positivenifithe screw-type temperature is higher than that of the reference conducto
negdtive if it is lower.

For

An

Foximately 25, 50, 75, 100, 125, 175, 225, 275, 350, 425, and 500 cycles.

temperature shall be measured during the last 5 min of the current-on timey If the siz
set of test specimens or the speed of the data acquisition system is_such that no

bssary to complete such measurements.

erature T, and T, + 5 K during the current-off period. Forced-air cooling may be emplo

duce the off time, if acceptable to the manufacturer. In that case, it shall be applied to
Fe test loop and the resulting temperature of the forged air shall not be lower than

racting the average temperature deviation” D from the 11 values of the tempera
ation 4.

perature.

each screw-type términal:

he temperature-rise shall not exceed 110 K;
he stability) factor Sf shall not exceed +10-2C K.

bxample.of calculation for one screw-type terminal is given in Table 9.

fter

e of
all
as

the
ient
yed
the
the

and
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Table 8 — Test current as a function of rated current

Metric-sizes AWG
A mm?2 A A No- A
- - - 0<1f <15 - 30
- - - 156<4 <25 - el
— — — 25 lH 40 8 52
D-—</ <32 106 60 40<4 <50 6 co
2 <4 <50 e 79 50</ <65 4 99
§0</ <65 25 99 65</ <75 3 S
g45<4 <80 35 137 #5<4 <90 2 123
80<+/ <100 E 171 90<+ <100 + 152
140<4 <125 e 190 100<+ <420 0 e
Metric sizes
Al Cu
R3ted current - Rated current -
A size Test Current A size Test Current
mm? A mm? A
- - - 0<1,<6 1 18.5
- - - 6<7,<13 1,5 22
- - & 13 <1,<20 2,5 30
- - - 20<1,=25 4 40
D < [ <32 10 60 25<1, =32 6 54
J2<1,=50 16 79 32<1, =50 10 75
90 <1, =65 05 99 50 <1, <63 16 100
g5<1,=<80 35 137 63 <1, <80 25 130
8)<lns100 50 171 80<lns100 35 183
190 < [~=\125 70 190 100 <1, =125 50 228
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Table 9 — Example of calculation for determining
the average temperature deviation D

Temperatures Temperature Stability
Temperature Cycle Screw-type Reference deviation factor
measurement number terminal a conductor b d=a-b Sf=d-Db
°c °C K K
1 25 79 78 1 0,18
2 50 80 77 3 2,18
3 75 78 78 © 6,82
4 100 76 77 -1 -1,82
5 125 77 77 0 -0,82
6 175 78 77 1 0,18
7 225 79 76 3 2,18
8 275 78 76 2 1,18
9 350 77 78 -1 -1,82
10 425 77 79 L2 -2,82
11 500 81 78 3 2,18

Average temperature deviation D =

>d

9
n 11

= = 0,82, Where n is the number of measurements.

Taple 10 — Connectable cross-sections of copper conductors for screw-type terminals

Rated current 2 Range of nominal cross-section to be clamped|®
A mm?2
Greater than Up to and in¢luding Rigid (s:(:ir:idz::tsot::nded ‘) Flexible conductofrs
- 13 1t02,5 1t02,5
13 16 1to4 1to4
16 25 1,5t06 1,5t06
25 32 2,5to 10 25t06
32 50 4to 16 4t010
50 80 10 to 25 10 to 16
80 100 16 to 35 16 to 25
100 125 25to 50 25to0 35

a |AJarge of PCBMs having the same fundamental design and having the same design and constructior

of

applicable.

s H L Llo. i H L F4¥vy <k H . <k i odlo Ll i F'H £ o H H d
terinirats—Hre—terminatsarefitted-withcopperconductorsof-the—smeatestcross-sectonrfor-themintmum—rate

current and largest cross-section for the maximum rated current, as specified, solid and stranded, as

b Itis required that, for current ratings up to and including 50 A, terminals be designed to clamp solid conductors
as well as rigid stranded conductors. Nevertheless, it is permitted that terminals for conductors having cross-
sections from 1 mm?2 up to 6 mm?2 be designed to clamp solid conductors only.

¢ Rigid stranded conductors shall be used for conductors having cross-sections from 1,5 mm?2 up to 50 mm?
and shall be in compliance with Class 2 of IEC 60228, related to stranded conductors for single-core.
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Table 11 — Test copper conductors corresponding to the rated currents

Rated current 6 13 20 25 32 50 63 80 100
I, I, <lys | <1,s | <1y | <, | <I,s | <, | <I,s | <l | <I,s
A 6 13 20 25 32 50 63 80 100 125
o, 1 1,5 2,5 4 6 10 16 25 35 50
Table 12 — Screw thread diameters and applied torques
Nominal diameter of thread Torque
mm Nm
Greater than Up to and including | Il [T
- 2,8 0,2 0,4 0,4
2,8 3,0 0,25 0,5 0,5
3,0 3,2 0,3 0,6 0,6
3,2 3,6 0,4 0,8 0,8
3,6 4,1 0,7 1,0 1,2
4,1 4,7 0,8 1;8 1,8
4,7 5,3 0,8 2,0 2,0
5,3 6,0 1,2 2,5 3,0
6,0 8,0 2,5 3,5 6,0
8,0 10,0 - 4,0 10,0
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Dimensions in millimetres
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Figure 1 — General arrangement for the test
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NOTE The conducting part can be bolted, soldered or welded.

IEC

Figure 2 — Test specimen example 1
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Part 3

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RESIDUAL CURRENT OPERATED CIRCUIT-BREAKERS
FOR HOUSEHOLD AND SIMILAR USE -

-3: Specific requ

terminals for use with copper or with aluminium conductors

FOREWORD

qll national electrotechnical committees (IEC National Committees). The object of IEC is to_promote internat

ay participate in this preparatory work. International, governmental and noncgovernmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely-with”the International Organizatio

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internat

interested IEC National Committees.

IEC Publications have the form of recommendations for jinternational use and are accepted by IEC Nat
q

Hublications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEG\National Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in their national and regional publications. Any divergence bet
3

IEC itself does not provide any attestation.of conformity. Independent certification bodies provide confo

rvices carried out by independent certification bodies.

Il users should ensure that they have the latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out” of*the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn.to the Normative references cited in this publication. Use of the referenced publicatio
dispensablég for the correct application of this publication.

S>> T 0 0 3 =Z o

ttention<ds.drawn to the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC*shall not be held responsible for identifying any or all such patent rights.

b i >

irements for devices with screw-type terminals for
e ith-atumintum-serew-type

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprjsing

onal

-operation on all questions concerning standardization in the electrical and electrohig, fields. To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Replorts,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as\ “tEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealfjwith

sing
h for
hs.

onal

gonsensus of opinion on the relevant subjects since each technical committee has representation from all

onal

ommittees in that sense. While all reasonable efforts.aré made to ensure that the technical content off IEC

any

ions
veen

ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the Iatter.

mity

jzsessment services and, in some argas, access to IEC marks of conformity. IEC is not responsible forl any

o liability shall attach to IEC ¢r its directors, employees, servants or agents including individual experts| and

e or
and
IEC

hs is

htent

62873-3-3 has been prepared by subcommittee 23E: Circuit breakers and similar

International Standard.

pment tor household use, of IEC technical committee 23: Electrical accessories. It IS an

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

a) Modification of scope to address other devices in addition to RCDs;
b) Modification of Clause 8 so that IEC 62873-3-3 can be referred to by other product standards

in addition to those for RCDs;
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c) Modification of 9.1 so that IEC 62873-3-3 can be referred to by other product standards in
addition to those for RCDs.

The

text of this International Standard is based on the following documents:

Draft Report on voting

23E/1274/FDIS 23E/1306/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the

2haove tablae
B-0V-80—+a5+6-

The

A li
ope

The
beld

This
acc
at
des

The
stal
spe

language used for the development of this International Standard is English.

5t of all parts of the IEC 62873 series published under the general title Residual cur
rated circuit-breakers for household and similar use can be found on the |EC website.

Wi
NOTE 2 of Clause 1: the use of aluminium screw-type terminals for use with coj
conductors is not allowed (Austria, Australia and Germany);

NOTE 2 of Clause 1: terminals for aluminium conductars\only are not allowed (Austria
(Sermany);

NOTE 2 of Clause 1: the use of aluminium condugctors is not allowed for final circuit|
nousehold and similar installations e.g. offices,“shops (Spain);

NOTE 2 of Clause 1: the minimum cross-sectional area for aluminium conductors is 16 n
Denmark).
document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

hww.iec.ch/members_experts/refdocs. The main document types developed by IEC
Cribed in greater detail at www.jec.ch/standardsdev/publications.

committee has decided that the contents of this document will remain unchanged until
ility date indicated .on the IEC website under webstore.iec.ch in the data related to
Cific document. At this date, the document will be

reconfirmed,

vithdrawny

replaced-by a revised edition, or

hmended.

rent

following differing practices of a less permanent nature exist in ¢he“countries indicated

per

and

5 in

hm?2

d in

prdance with ISO/IEC Directives, Rart 1 and ISO/IEC Directives, IEC Supplement, available

are

the
the
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INTRODUCTION

This document is part of the IEC 62873 series described in the outline document IEC 62873-1.
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Part 3-3: Specific requirements for devices with screw-type terminals for
external untreated aluminium conductors and with aluminium screw-type

terminals for use with copper or with aluminium conductors

Thig
allo
othe
and
con
con

Thig
app

Flex

NOT]

Thig

In this document, copper-clad and, pickel-clad aluminium conductors are considered

alur

NOT]

2

The
con

Scope

part of IEC 62873 applies to devices equipped with screw-type terminals of copper — g
ys containing at least 58 % of copper (if worked cold) or at least 50 % of coppér (if wor

r of
ked

rwise), or of other metal or suitably coated metal, no less resistant to corrosion than cofg

Huctors, or with screw-type terminals of aluminium material for use with copper or alumi
ductors.

document does not cover the use of aluminium conductors. or’aluminium terminals for
ications.

ible aluminium conductors are not covered by this doeument.

E 1 Flexible aluminium conductors are under consideration.

ninium conductors.

E 2 In AT, AU and DE, the use of\aluminium screw-type terminals for use with copper conductors is not allo
n AT and DE, terminals for aluminium conductors only are not allowed;

n ES, the use of aluminium conductors is not allowed for final circuits in household and similar installationg
pffices, shops;

n DK, the minimum.cross-sectional area for aluminium conductors is 16 mmZ.
Normative references

following documents are referred to in the text in such a way that some or all of their con
stitutes requirements of this document. For dated references, only the edition cited app

having mechanical properties no less suitable — for use with untreated aluminium

per

ium

DC

document cannot be used alone but it is inténded to be applied together with the applicable
prodluct standard.

as

wed.

e.g.

tent
ies.

For

undated references, the latest edition of the referenced document (including

any

amendments) applies.

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

3

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62873-2 and the
following apply.
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ISO and IEC maintain terminological databases for use in standardization at the following

add

3.1

resses:

ISO Online browsing platform: available at https://www.iso.org/obp
IEC Electropedia: available at http://www.electropedia.org/

treated conductor
contact area of a conductor that has had its oxide layer on the outside strands scraped away
and/or has had a compound added to improve connectability and/or prevent corrosion

3.2
unt

reated conductor

ungrepared conductor

con

Huctor which has been cut and the insulation of which has been removed for' inSertion

a tefminal

Note] 1 to entry: A conductor, the shape of which is arranged for introduction into a terminal or the strands of

are {|

[SO

3.3

eq
arr
in a

3.4

Wisted to consolidate the end, is considered to be an unprepared conductor.

URCE: IEC 60050-442:1998, 442-01-26]

alizer
ngement used in the test loop to ensure an equipotentiality point and uniform current den
stranded conductor, without adversely affecting the_temperature of the conductor(s)

refgrence conductor

con
test|

inuous length of the same type and size'Conductor as that used in the terminal unit un

if reiquired, reference resistance to be determined

3.5

stability factor

Sf

megsure of temperature stability of a terminal unit during the current cycling test

Cla

5

Classification

se 4 of the-product standard applies.

Characteristics of devices

into

hich

sity

der

and connected in the same series circuit, which enables the reference temperature and,

Clause 5 of the product standard applies.

6

In a

Marking and other product information

ddition to Clause 6 of the product standard, the following requirements apply.

The terminal marking defined in Table 1 shall be marked on the product, near the terminals.

The other information concerning the number of conductors, the screw torque values (if different
from the product standard) the type of conductor (solid or stranded) and the cross-sections shall

be i

ndicated on the product.
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Table 1 — Marking for terminals

Conductor types accepted Marking
Copper only None
Aluminium only Al
Aluminium and copper Al/Cu

022

The manufacturer shall state in his catalogue that, for the clamping of an aluminium conductor,

the ;Shtcll;lly tUIb'UU oha” bc app:lcd vv;th G'J'JIU'JIIGtU mredailio.
7 |[Standard conditions for operation in service and for installation
Clause 7 of the product standard applies.
8 |[Requirements for construction and operation
The| requirements of Clause 8 of this document apply in addition,to Clause 8 of the product
standard.
For|the connection of aluminium conductors, products-shall be provided with screw-{ype
terminals allowing the connection of conductors having nominal cross-sections as showp in
Tabje 2.
Terminals for the connection of aluminium conductors and terminals of aluminium for|the
conhection of copper or aluminium conducters’ shall have mechanical strength adequaté¢ to
withstand the tests of reliability of screws, edrrent-carrying parts and connections of the proguct
standard, with the test conductors tightened with the torque indicated in Table 12 of |this
document, or with the torque specifiedy the manufacturer, which shall not be lower than fthat
spegified in Table 12 of this document.
Table 2 - Connectable cross-sections of aluminium
conductors for screw-type terminals
Rated‘current 2 Range of nominal cross-sections P to be clamped
A mm?2

Up|to and including25 10

Abgve 25 uptoyand including 32 10 to 16

Ab¢ve 32-upto and including 50 10 to 25

Ab¢ve 50 up to and including 80 10 to 35

Above 80 up to and including 100 16 to 50

Above 100 up to and including 125 25t0 70

a8 |tis required that, for current ratings up to and including 50 A, terminals be designed to clamp solid conductors

as well as rigid stranded conductors.
b Maximum wire sizes of product standard, increased according to Table D.2 of IEC 61545:1996.

Compliance is checked by inspection, by measurement and by fitting in turn one conductor of

the

smallest and one of the largest cross-section areas as specified.

Terminals shall allow the conductors to be connected without special preparation. This
requirement applies for any rating of the terminal, whatever is stated in the product standard.
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Compliance is checked by inspection and the tests of Clause 9.

9 Tests

9.1 General

Clause 9 of the product standard applies, with the following modifications/additions:

For the tests which are influenced by the material of the terminal and the type of conductor that
can be connected the test conditions of Table 3 are applipd

Additionally, the test of 9.3 is carried out on terminals separated from the product.

Table 3 — List of tests according to the material of conductors and terminals

Material of terminals

Copper or copper alloy 2

Aluminium.?

Material of conductor
(Taple 1)

Al

Cu

Al

samples_have to be repeated (one for the Cu conductor and one for the Al conductor)

The’yalue of the pulling force for aluminium conductors with a cross section of 70 mm? shall be 285 N.

Use Table 2 and Table 5 Use Table 10 and Table 11 Use Table 2 and Table [5
of this document of this document of this document

9.3| Cycling test Use Table 12 of this Use Table 12 of this Use Table 12 of this
document document document

Relliability of screws Use Table 2 and Table 12 Use Table 10 and Table 12 Use Table 2 and Table [12

(acfording to the of this document of this document of this document

product standard)

Pulj-out test Use Table 2 and Table 12 Use Table 10 and Table 12 Use Table 2 and Table [12

(acfording to the of this document of this document of this document

profduct standard)®

Dafnage of the Use Table 2 and Table 12 Use Table 10 and Table 12 Use Table 2 and Table |12

corlductor (according of this document of this document of this document

to the product

stapdard)

Insprtion of the Use Table 2 and\Table 12 | Use Table 10 and Table 12 Use Table 2 and Table [12

corlductor (according of this document of this document of this document

to the product

stapdard)

Temperature-rise Use.Table 5 of this Use Table 11 of this Use Table 5 of this

(acfording to the dosument document document

product standard)

Vetification of Use Table 5 of this Use Table 11 of this Use Table 5 of this

relipbility (accordingite | document document document

the|product standard)

a8 |For products which are able to be connected to Al and Cu conductors, the test sequences and numbef of

The dimensions of conductors are given in Table 4.
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Table 4 — Connectable conductors and their theoretical diameters

Metric AWG
Rigid (co?;::bcﬁly) Rigid (col:)I:::'bc:(:\Iy)
b
s Solid | Stranded | s Solid @ stfl;‘sdsega clla;s?ws
stranded
mm?2 g mm g mm mm?2 g mm Gauge g mm g mm Gauge mm
0 1,2 1,4 1,0 1,5 18 1,07 1,23 18 1,28
,5 1,5 1,7 1,5 1,8 16 1,35 1,55 16 1,50
.5 1,9 2,2 2,5 2,3¢ 14 1,71 1,95 14 2,04
4,0 2,4 2,7 4,0 2,9¢ 12 2,15 2,45 12 2,7(
,0 2,9 3,3 4,0 2,9¢ 10 2,72 3,09
1|0,0 3,7 4,2 6,0 3,9 8 3,43 3,89 10 3,34
1IZ,O 4,6 5,3 10,0 5,1 6 4,32 4,01 8 4,32
25,0 6,6 16,0 6,3 4 5,45 6,18 6 5,73
35,0 7,9 25,0 7,8 2 6,87 7,78 4 7,25
1 7,72 8,85
50,0 9,1 35 9,2 0 8,51 9,64 12,0B
70,0 12,0 50 12 00 9,266 10,64
NOTE Diameters of the largest rigid and flexible conductors are based on Table 1 of IEC 60228, Table 1 and| for
AW conductors, on ASTM B 172-17.
a8 Nominal diameter + 5 %.
b |argest diameter + 5 % for any of the three classes 1, K, M.
¢ Pimensions for class 5 flexible conductors only, according to IEC 60228.
9.2| Test conditions
Theltest conditions of the product standard apply, except that the Al conductors to be conne¢ted
are ftaken from Table 5.

Table™5 — Cross-sections (S) of aluminium test conductors

corresponding to the rated currents

S

mm?

10 [ <32

16 32 <1, <50
25 50 <1, < 63
35 63 <1, <80
50 80 </, =100
70 100 <7, =125
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