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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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
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FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co
ational electrotechnical committees (IEC National Committees). The object of WEC is to
hational co-operation on all questions concerning standardization in the electrical-and”electronic fi
end and in addition to other activities, IEC publishes International Standards;\Technical Specif]
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
cation(s)”). Their preparation is entrusted to technical committees; any IEG National Committee in

rnmental organizations liaising with the IEC also participate in this preparation. IEC collaborated
the International Organization for Standardization (ISO) in accorddnce with conditions detern
ement between the two organizations.

ormal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte

bsted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
mittees in that sense. While all reasonable efforts ‘are"made to ensure that the technical conten
cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEG\National Committees undertake to apply IEC Pub
parently to the maximum extent possihle’;in their national and regional publications. Any diy
een any IEC Publication and the correspanding national or regional publication shall be clearly ind
htter.

tself does not provide any attestation of conformity. Independent certification bodies provide cqg
ssment services and, in some.aréas, access to IEC marks of conformity. IEC is not responsiblg]
ces carried out by independént certification bodies.

ability shall attach to™1EC or its directors, employees, servants or agents including individual exp
bers of its technical semmittees and IEC National Committees for any personal injury, property da

damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fg
nses arising_‘out*of the publication, use of, or reliance upon, this IEC Publication or any of
cations.

tion is drawn to the Normative references cited in this publication. Use of the referenced public

tion’ is drawn to the possibility that some of the elements of this IEC Publication may be the s

mprising
promote
elds. To
cations,
hs “IEC
terested

e subject dealt with may participate in this preparatory work. International, governmental apd non-

closely
ined by

national
from all

National
t of IEC
for any

ications
ergence
cated in

nformity

for any

erts and
mage or
es) and
her IEC

btions is

bject of

pate

ht rights IFC shall not be held responsible for identifving any or all such patent rights

International Standard |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.

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

FDIS Report on voting

23E/966/FDIS 23E/984/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.
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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

1 Sg

This part of IEC 62873 applies to RCDs equipped with screw-type terminals of copper

alloys
otherwi
coppef
condud
alumin

terminals for use with copper or with aluminium conductors

ope
containing at least 58 % of copper (if worked cold) or at least 50 % of cepper (if
se), or of other metal or suitably coated metal, no less resistant Ao corrosio

tors, or with screw-type terminals of aluminium material for'\use with cop
um conductors.

This p
RCD

terminals for external untreated aluminium conductors @nd with aluminium scre
terminals for use with copper or with aluminium conductors.

In this
as alur

NOTE
allowed.

- InA

— InH
e.g
- InD

2 N

The fo
are ing
undate
amend

rt of IEC 62873 cannot be used alone but it is intended/to-be applied together
roduct standard (IEC 61008-1 or IEC 61009-1) if an RCD"is equipped with scre

part of IEC 62873, copper-clad and nickel-¢lad aluminium conductors are cons
ninium conductors.

T and DE, terminals for aluminium conductors only are not allowed;

S, the use of aluminium conductors:is’ not allowed for final circuits in household and similar inst
offices, shops;

K, the minimum cross-sectional’area for aluminium conductors is 16 mm?2.
)rmative references

lowing documents, in whole or in part, are normatively referenced in this docume
ispensable, for its application. For dated references, only the edition cited appli
d references, the Ilatest edition of the referenced document (includin
ments)-applies.

— or of
vorked
n than

and having mechanical properties no less suitable — for use with gntreated aluminium

per or

vith an
w-type
w-type

idered

n AT, AU and DE, the use of aluminium screw-type terminals for use with copper conductors is not

bllations

nt and
ps. For

g any

IEC 61

008-1, Residual current operated circuit-breakers without integral over,

current

protection for household and similar uses (RCCBs) — Part 1: General rules

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

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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3.1

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

untreated conductor

unprepared conductor

conductor which has been cut and the insulation of which has been removed for insertion into
a terminal

rands of

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

3.3
equaliger
arrangement used in the test loop to ensure an equipotentiality point‘\and uniform ¢urrent
density in a stranded conductor, without adversely affecting ~the” temperature pf the
condugtor(s)

3.4
reference conductor
contingous length of the same type and size conductorsas-that used in the terminal unif under
test anld connected in the same series circuit, which<enables the reference temperatute and,
if required, reference resistance to be determined

3.5
stability factor
Sf
measufe of temperature stability of a terminal unit during the current cycling test

4 Clpssification

Clausqg 4 of the RCD product standard applies.

5 ChHharacteristics.of RCDs

Clausqg 5 of the_ RCD product standard applies.

6 Marking and other product information

In addition to Clause 6 of the RCD product standard, the following requirements apply.
The terminal marking defined in Table 1 shall be marked on the RCD, near the terminals.

The other information concerning the number of conductors, the screw torque values (if
different from Table 11 of the RCD product standard) and the cross-sections shall be
indicated on the RCD.

NOTE 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 and 11.
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Table 1 — Marking for terminals

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

The manufacturer shall state in his catalogue that, for the clamping of an aluminium
conductor, the tightening torque shall be applied with appropriate means.

7 Stpndard conditions for operation in service and for installation

Clausqg 7 of the RCD product standard applies.

8 Requirements for construction and operation
Clausqg 8 of the RCD product standard applies, with the following exceptions:

The following text is added at the end of 8.1.5.2 of the RCD product standard:

For thf connection of aluminium conductors, RCBs‘/shall be provided with screw-type
terminals allowing the connection of conductors having nominal cross-sections as shpwn in
Table 2.

Terminjals for the connection of aluminium ‘eonductors and terminals of aluminium for the
connegtion of copper or aluminium condustors shall have mechanical strength adequate to
withstgnd the tests of 9.4 of the RCD_product standard, with the test conductors tightened
with the torque indicated in Table ™! of the RCD product standard, or with the |torque
specified by the manufacturer, which” shall never be lower than that specified in Table¢ 11 of
the RQD product standard.

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 gnd including 25 10

Above |25up~t0 and including 32 10 to 16
Above B2-up-teand-iretading-66 1+0-te—26
Above 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 It is required that, for current ratings up to and including 50 A, terminals be designed to clamp solid
conductors as well as rigid stranded conductors; the use of flexible conductors is permitted. Nevertheless, it
is permitted that terminals for conductors having cross-sections up to 10 mm? be designed to clamp solid
conductors only.

b Maximum wire sizes of RCD 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.
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8.1.5.4 of the RCD product standard is replaced by the following text:

8.1.5.4 Terminals shall allow the conductors to be connected without special preparation.

Compliance is checked by inspection and the tests of Clause 9.

9 Tests

9.1 General

Claus

9 of the RCD Ir_\rnrhmf standard s\plr_\line1 with the fnllr\\A/ing modifications/addition

N

For th
that c

Additignally, the test of 9.3 is carried out on terminals separated from the RCD.

tests which are influenced by the material of the terminal and the type_6fycor
n be connected, the test conditions of Table 3 are applied.

Fable 3 — List of tests according to the material of conductors and terminalg

ductor

Use Tables 2 and 5 of this
standard

Materfal of terminals Material according Al 2

to 8.1.44°2
Material of conductor Al Cu Al
(Table|1)

Use Tables 24 and 25 of the
RCD produyct standard

Use Tables 2 and 5
standard

of this

9.4 REliability of Use Table 2 of this

Useckables 24, 25 and 26 of

Use Table 2 of this

standard and Table 26 of
the RCD product standard

the RCD product standard

standard and Table
the RCD product st4

screws| standard and Table 26 of the.RED product standard standard and Table |26 of
the RCD product standard the RCD product stdndard
9.5.1 |Pull-out test ® Use Table 2 of this Use Tables 24, 25 and 26 of | Use Table 2 of this

26 of
ndard

9.5.2 |Damage of the Use Table 2 of this Use Tables 24, 25 and 26 of | Use Table 2 of this

condudtor standard and Table 26 of the RCD product standard standard and Table|26 of
the RCD produgt standard the RCD product standard

9.5.3 [Insertion of the | Use Table-§ of this Use Table 25 of the RCD Use Table 5 of this

condudtor standard product standard standard

9.8 Temperature rise | Use)Table 5 of this Use Table 25 of the RCD Use Table 5 of this
stahdard product standard standard

9.22 erification of Use Table 5 of this Use Table 25 of the RCD Use Table 5 of this

reliabil|ty standard product standard standard

the Cu conductor and one for the Al conductor).

b For the pull-out test in 9.5.1, the value for 70 mm? wire is under consideration.

9.2 Clcling test Use Table 26 of the RCD Use Table 26 of the RCD Use Table 26 of the]RCD
product standard product standard product standard
a8  Us¢ test’sequences A and B and number of samples defined in Annex A. For RCDs which are abl¢ to be
cornmected—toAtorCu L,ullu'ub?.ula, the—test STUUTTICES arra-rromTerof Ddlllp;cb travetobedoubted tone for

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

Metric AWG
Rigid (co?:::b;ily) Rigid (co'::::'bolily)
. ] Class B Classes®
S Solid Stranded S Solid 2 stranded 2 I, K, M
stranded
mm?2 @ mm @ mm mm? @ mm | Gauge @ mm @ mm Gauge mm
1,0 1,2 1,4 1,0 1,5 18 1,07 1,23 18 1,28
1,5 1,5 1,7 1,5 1,8 16 1,35 1,55 16 1,50
2,5 1,9 2,2 2,5 2,3¢ 14 1,71 1,95 14 P,08
4,0 2,4 2,7 4,0 2,9¢ 12 2,15 2,45 12 P,70
6,0 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 B,36
16,0 4,6 5,3 10,0 5,1 6 4,32 4,91 8 1,32
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 V.25
1 7,72 8,85
50,0 9,1 35 9,2 0 8,51 9,64 12,08
70,0 12,0 50 12 0 9,266 10,64
NOTE |Diameters of the largest rigid and flexible conductors_are based on IEC 60228:2004, Table 1 4nd, for
AWG co¢nductors, on ASTM B 172-01a.

2 Noninal diameter + 5 %.
Larg

¢ Dimensions for class 5 flexible conductors only/according to IEC 60228.

est diameter + 5 % for any of the three classes 'K, M.

9.2

Subclguse 9.2 of the RCD .product standard applies, except that the Al conductorg
connegted are taken from.Table 5.

9.3
9.3.1

FTest conditions

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

to be

s I,
mm? A

10 <32

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

Current cycling test

General

This test verifies the stability of the screw-type terminal by comparing the temperature
performance with that of the reference conductor under accelerated cycling conditions.
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st is carried out on separate terminals.

Preparation

The test is performed on four specimens, each one made by a couple of terminals, assembled
in a manner which represents the use of the terminals in the RCD (see examples shown in
Figures 2 to 6). The screw-type terminals which have been removed from the product shall be
attached to the conducting parts of the same cross-section, shape, metal and finish as that on
which they are mounted on the product. The screw-type terminals shall be fixed to the
conducting parts in the same manner (position, torque, etc.) as on the product. If one
specimen fails during the test, four other specimens shall be tested and no other failures are
admitted.

9.3.3

The ge

90 % ¢
of the

The te
from th
be as i

Test arrangement

neral arrangement of the samples shall be as shown in Figure 1.

f the value of torque stated by the manufacturer or, if not stateds sélected in T3
RCD product standard shall be used for the test specimens.

5t is carried out with conductors according to Table 5. The_length of the test cor
e point of entry to the screw-type terminal specimens g the equalizer (see 3.3
h Table 6.

Table 6 — Test conductor length

ble 11

ductor
) shall

Conductor cross-section Conductor wire)size Minimum conductor length
mm? AWG mm
$<10,0 <8 200
16,0 < S< 25,0 6to3 300
35,0<S<70,0 2 to 00 460
Test conductors are connected in series with a reference conductor of the same|cross-
sectiorn).
The lepgth of the referénce conductor shall be approximately at least twice the length| of the

test co

Each f
specin
the co

nductor.

en shall be welded or brazed to a short length of an equalizer of the same mats

ree endvof the test and reference conductor(s) not connected to a screw-type teérminal

rial as
of the

nductor and of cross-section not greater than that given in Table 7. All strands

condu

or shall be welded oI brazed 10 makKe dan electrical connection witn the equallzer.

Tool-applied compression type terminations without welding may be used for the equalizer if

accept

able 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?2
A Al Cu
0 to 50 45 45
51 to 125 105 85
126 to 225 185 155

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

The tegt specimen shall be suspended either horizontally or vertically in free air ©y-supporting
the edqualizer or busbar by non-conductive supports so as not to subject‘the screw-type
terminal to a tensile load. Thermal barriers shall be installed midway between the conductors
and shall extend 25 mm +5 mm widthways and 150 mm + 10 mm,'‘lengthways beyond
the screw-type terminals (see Figure 1). Thermal barriers are notCrequired provided the
specinmens are separated by at least 450 mm. The specimens ghall be located af least
600 min from the floor, wall or ceiling.

The tgst specimens shall be located in a substantially Xvibration-free and draught-free
enviropment and at an ambient temperature between 20°C and 25 °C. Once the |test is
started, the maximum permissible variation is +1 K<{provided the range limitation [is not
exceeded.

9.3.4 Temperature measurement

Tempedrature measurements are made by . means of thermocouples, using a wire hgving a
cross-gection of not more than 0,07 mm? (gpproximately 30 AWG).

For scfew-type terminals, the thermocouple shall be located on the conductor entry sidg of the
screw-type terminal, close to the contact interface.

U

For th¢ reference conductor,.the thermocouples shall be located midway between thg ends
of the ¢gonductor, and under'its insulation.

Positigning of the_thermocouples shall not damage the screw-type terminal or the reference
condugtor.

NOTE 1| Drilling of a small hole and subsequent fastening of the thermocouple is an acceptable method, provided
that the [performance is not affected and that it is agreed by the manufacturer.

The amblent temperature snalt be measured with tWo thermocouplies In such a manner as to
achieve an average and stable reading in the vicinity of the test loop without undue external
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 the reference conductor to 75 °C.


https://iecnorm.com/api/?name=335a1a0924a6fbb29cb10612d2bbd446

IEC 62873-3-3:2016 © IEC 2016 -13 -

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.

Temperatures shall be recorded for at least one cycle of each working day, and after
approximately 25, 50, 75, 100, 125, 175, 225, 275, 350, 425, and 500 cycles.

The temperature shall be measured during the last 5 min of the current-on time. If the size of
the set of test specimens or the speed of the data acquisition system is such that not
all measurements can be completed within 5 min, the current-on time shall be extended as
necessary to complete such measurements.

After the first 25 cycles, the current-off time may be reduced to a time 5 min longerdh
time necessary for all terminal assemblies to cool down to a temperature betwéen a
tempefature T, and T, + 5K during the current-off period. Forced-air cooling n
employed to reduce the off time, if acceptable to the manufacturer. In that case, it s
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mple of calculation for one screw-type terminal is given in Table 9.
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ting the average temperature deviation D from the J1\.wvalues of the tempegrature

temperature rise shall not exeeed 110 K;
stability factor Sf shall not(exceed £10 °C.

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

tained

fracting the associated reference conductor temperature from the screw-type terminal
ature.
The value of d is positive if the screw-type tempgéfature is higher than that of the reference condujctor and
if it is lower.

Metric sizes AWG
Rated current Al coqductor Test current Rated current Al coqductor Test cufrent
size size
A mm?2 A A No. A
= - - O0</ <15 - 30
- - - 15 </, <25 - 40
- - - 25 <1 <40 8 53
0<1,<32 10 60 40 </ <50 6 69
32 <1/ <50 16 79 50 </ <65 4 99
50 </ <65 25 99 65 </ <75 3 110
65 <1, <80 35 137 75 <1, <90 2 123
80 </, <100 50 171 90 </, <100 1 152
100 </ <125 70 190 100 </ <120 0 190
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Table 9 — Example of calculation for determining
the average temperature deviation D

IEC 62873-3-3:2016 © IEC 2016

Temperatures Temperature Stability
Temperature Cycle Screw-type Reference del”at'°“ ff°t°r
measurement number terminal a conductor b d=a-b Sf=d-D
°C °C K K
1 25 79 78 1 0,18
2 50 80 77 3 2,18
3 75 78 78 0 -0,82
[y 00 76 77 =1 =182
5 125 77 77 0 +Q,87
6 175 78 77 1 0,18
7 225 79 76 3 2,18
8 275 78 76 2 1,18
0 425 77 79 2 -2,84
1 500 81 78 3 2,18
- dYd g .
Averade temperature deviation D= = 1 =082, where n is the number of
n
measufements.
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Figure 1 — General arrangement for the test


https://iecnorm.com/api/?name=335a1a0924a6fbb29cb10612d2bbd446

IEC 62873-3-3:2016 © IEC 2016 -15 -

]

s

NOTE [The conducting part can be bolted, soldered or welded.

Figure 2 — Test specimen example 1
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