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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSTALLATION COUPLERS INTENDED FOR PERMANENT
CONNECTION IN FIXED INSTALLATIONS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, fechnisal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaffer referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC ittee interested
in the subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prepa
with the International Organization for Standardization (ISO) in accordaf
agreement between the two organizations.

ationak Committees uhdertake to apply IEC Publications
transparently to the maximum extent possib i national and regional publications. Any divergence

between any IEC Publication and the correspondi

the latter.

5) IEC provides no marking ppogedure to indjcate approvalNand cannot be rendered responsible for any
equipment declared to be in{fconfermity with.anh IEC Rubjication.

6) All users should ensure fhat the latest edition of jthis publication.

7) No liability shall attach to IEC"s e ployees, servants or agents including individual experts and
members of its teghyica itte ationnal Committees for any personal injury, property damage or
other damage o‘% v direct or indirect, or for costs (including legal fees) and
expenses arising “odt R use\of, or reliance upon, this IEC Publication or any other IEC

Publications.

accessories.

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

FDIS Report on voting
23/466/FDIS 23/471/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.

Documents

Document Sharing Hub

Full document details: IEC 61535 2009


http://www.avadocuments.com/doc/iec-61535-2009
http://www.avadocuments.com/doc/iec-61535-2009

61535 © IEC:2009 -5-

In this standard the following print types are used:

— requirements proper: in roman type;
— test specifications: in italic type;
— Explanatory matter: in smaller roman type.

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

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
+ amended.

The contents of the corrigendum of January 2014 have been i d th QY.

@%
S
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INSTALLATION COUPLERS INTENDED FOR PERMANENT
CONNECTION IN FIXED INSTALLATIONS

1 Scope

This standard applies to two up to five wire installation couplers including earth, if provided,
with a rated voltage up to and including 500 V a.c. and a rated connecting capacity up to and
including 10 mm* for permanent connection in indoor electrical installations. Installation
couplers with additional contacts for voltages other than mains voltages ayé ouiside the scope
of this standard.

or in furniture complying with IEC 60364-7-713.

NOTE 2 This standard may be used as a guide for installation coupler
than mains voltages.

NOTE 3 In the UK, where installation couplers have more than 5 Wi S eet the requirements of
IEC 61535 as though they were included in the scope a ilnsuch™a way that all of the mains
voltage pins are subjected to the same level of testing.

NOTE 4 In the USA, these installation couple be used where they will not be visible after
installation.

An installation coupler consists of an\instatati connector and an installation male
connector for permanent i bé engaged or disengaged under load
nor to be engaged or dis rst installation or during reconfiguration
or maintenance of thewiring in whi h installation couplers have been installed. This
means that installation| cot intended for infrequent use.

Installation cou;@

use in place of socket-outlet systems. Installation

hazardous lo tlons or example where explosmns are Ilable to occur, special constructions
may be required.

NOTE 6 Particular requirements for installation couplers e.g. for. use at higher ambient temperatures, with higher
mechanical durability (e.g. metal housings), with higher fire resistance and for use in control circuits (e.g. SELV),
are under consideration.

NOTE 7 National rules may have requirements concerning the accessibility of installation couplers.

NOTE 8 Installation couplers are intended to be installed by instructed or skilled persons.

NOTE 9 National rules may specify who is allowed to carry out the connection and disconnection of installation
couplers.

2 Normative references

The following referenced documents are indispensable for the application 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 60068-2-31:2008, Environmental testing — Part 2-31: Tests - Test Ec: Rough handling
shocks, primarily for equipment-type specimens

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

IEC 60364 (all parts), Electrical installations of buildings
IEC 60529:2001, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2007, Insulation co-ordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wife bast
Glow-wire flammability test method for end-products

qethods —

IEC 60998-2-3:2002, Connecting devices for low-voltage circyits ’ nd similar
purposes — Part 2-3: Particular requirements for connecting devi entities with

IEC 60999-1:1999, Connecting devices - E/ectrlcal copp Safety requirements
for screw-type and screwless-type clamping General requirements and
particular requirements for clamping Qm/0,2 mm? up to 35 mm?
(included)

IEC 61032:1997, Protection of person

3 Terms and definitio

For the purposes i th

Where the terms "vg
unless otherwise s

3.1
rated voljz
voltage

3.2
rated current
maximum current assigned to the installation coupler by the manufacturer

NOTE Rated current refers to the installation coupler itself and not to an electric circuit.

3.3

rated connecting capacity

cross-sectional area of the largest conductor(s) to be connected as stated by the
manufacturer of the installation coupler

3.4

permanent connection

connecting method in an installation which is only opened for maintenance or wiring system
re-configuration

NOTE The expression "permanent connection" is to be understood as a connection which is maintained as long

as an installation exists. Documents
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3.5

installation coupler

connecting device consisting of an installation female connector and an installation male
connector provided with retaining means for permanent connection not intended to be
engaged or disengaged under load nor to be engaged or disengaged other than during first
installation, during maintenance of the wiring system or during re-configuration of the wiring
system

3.5.1
installation male connector
load side portion of an installation coupler which contains the male contacts

3.5.2
installation female connector
supply side portion of an installation coupler which contains the femg

3.6
installation coupler system
family of installation couplers consisting of one or

3.7

wiring system
assembly made up of a cable or cab
necessary enclose the cables or busbars

2 parts which secure and if

NOTE See IEC 60364-5-52.

3.8
rewirable installation|c

installation coupler so able can be replaced

3.9
non-rewirable instg

installation coupl
and assembly k

it forms a complete unit with the cable after connection

non-rewirable™s ded-on installation coupler

non-rewirable installation coupler so constructed that the contacts, terminals or connections
and the attached cable end are surrounded by insulating material manufactured by a moulding
process

3.9.2

non-rewirable non-moulded-on installation coupler

non-rewirable installation coupler so constructed that the contacts, terminals or connections
and the attached cable end are surrounded by separate parts of insulating material

3.10
distribution block
device intended for branching of circuits

3.11

retaining means

arrangement by which an installation female connector and an installation male connector are

held in position when they are properly engaged and prevents unintentional diseng@deeuiments
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NOTE The disengagement may be made by hand or by the use of a tool.

3.12
cap
removable barrier to prevent ready accessibility to an unused installation female connector

3.13

routine test

test to which each device is subjected during and/or after manufacture to ascertain whether it
complies with certain criteria

3.14

type test
test of one or more devices made to a certain design to show that the.d
requirements

meets certain

3.15

readily accessible

accessibility to touch extending from any point on a surfagewf A usvally stand or
move about to the limits which a person can reach with n_any\direction without
assistance

NOTE See IEC 60364-4-41 Annex B.

3.16
terminal

part of an accessory to which a conductoi providing a reusable connection

3.17
termination
part of an accessory towhi ~ anently attached

Installation S so designed and constructed that, in normal use, their
performance > 3 out danger to the user or damage to the surroundings.

5 General notes’on tests

5.1 Tests shall be carried out to check compliance with the relevant requirements of this
standard.

Tests are as follows:

— type tests shall be made on representative specimens of each type of installation
coupler;

— routine tests shall be made on each installation coupler as required in this standard.

Tests of 5.2 to 5.6 are applicable to type tests and 5.7 to routine tests.

5.2 Unless otherwise specified, the tests shall be carried out on specimens as delivered and
under conditions of normal use at an ambient temperature between 15 °C and 35 °C.
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Where the value of the temperature is of importance, the test shall be carried out at 20 °C
+5°C.

5.3 For testing purposes non-rewirable installation couplers shall be provided with cables of
at least 1 m length unless otherwise specified in this standard.

5.4 If not otherwise specified in this standard, the tests shall be carried out in the order of
the clauses as specified in Table C.1. Installation male connectors, caps, installation female
connectors and distribution blocks shall be tested in connection with their matching
counterparts complying with this standard.

5.5 The sets of test specimens shall undergo the tests as specified in Table

5.6 Specimen are deemed not to comply with this standard if k e than one
specimen failure in any one of the tests.

test and those preceding, which may have influenced the
another set of specimens of the same set number as specifi

, are’repeated on
all of which shall

6 Ratings
6.1 Installation couple

All components o
voltage rating.

Voltage rating for installation couplers

Nofminal \olt Rated voltage Rated impulse voltage
power su
\ kV
100 125 2,5
100/200 125/250 2,5
230 250 4,0
230/400 250/400 4,0
2771480 320/500 4,0
Documents
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6.2 Installation couplers should preferably have a rated current chosen from the following

values:

- 10A
- 16 A
- 20 A
- 25A
- 32A

6.3 The preferred values for rated connecting capacities are 1,5 mm2, 2,5 mm2, 4 mm2,
6 mm2, 10 mm?Z.

Compliance of 6.1, 6.2 and 6.3 is checked by inspection of markings a¢ g ause 8.

7 Classification

Installation couplers are classified according to the

7.1 rated impulse voltage:
7.1.1 rated impulse voltage of 2,5 kV;
7.1.2 rated impulse voltage of 4

7.2 method of connecting the cabl
7.2.1 rewirable installation couple

7.2.2 non-rewirable iy

7.3 degree of protecti

according to |
7.4 location ed

7.41

7.5 exi
7.5.1 installation\couplers with earthing contact;
7.5.2 installatistr’couplers without earthing contact.

7.6 type of conductor to be connected:
7.6.1 solid conductor only;
7.6.2 rigid (solid and stranded) conductor only;
7.6.3 flexible conductor only;
7.6.4 both rigid (solid and stranded) and flexible conductors.

7.7 type of terminals for rewirable installation couplers only:
7.7.1 installation couplers with screw-type terminals;
7.7.2 installation couplers with screwless terminals;

7.7.3 installation couplers with insulation piercing terminals.
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8 Marking and documentation

8.1 Installation couplers shall be marked with

a) rated current in amperes (A);

b) rated voltage in volts (V);

c¢) manufacturer’s or responsible vendor’s name, trade mark or identification mark;
d) IP-code if higher than IP43 as follows:

The first characteristic numeral for the degree of protection against access to hazardous parts
and against harmful effects due to ingress of solid foreign objects shall be marked if declared
to be higher than 4, in which case the second characteristic numeral shallalso~be marked.

ingress of water shall be marked if declared to be higher than
characteristic numeral shall also be marked.

e) type reference;
f) rated connecting capacity for rewirable installation

g) connected conductor size in mm2 for non-rewirah

8.2 When symbols or letters are used,they sh

rated connecting capacity in square millin

volts \%
amperes A
alternating curre@ ~or AC
neutral N

earth @ or PE

8.3 Markings\on\thetin
before installation.

allation coupler according to items in 8.1 shall be readily visible

8.4 Terminal maxkings shall be L1, L2, L3 or 1, 2, 3 or equivalent. Earthing terminals in
rewirable installation couplers shall have the relevant marking. Neutral terminals shall be
marked with N. These markings shall not be placed on screws, removable washers or any
other easily removable parts.

If terminals are designed to accept only one type of conductor, e.g. flexible, or rigid (stranded
or solid), this shall either be clearly marked on the installation coupler by the letter "f" for
flexible or "r" for rigid or "s" for solid or shall be indicated on the smallest packaging unit or in
the technical information and catalogue.

8.5 Markings shall be durable and clearly legible.

Compliance is checked by inspection and by the following test:

The marking is rubbed by hand for 15 s with a piece of cloth soaked with water and again for 15 s
with a piece of cloth soaked with petroleum spirit.
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NOTE Petroleum spirit is defined as an aliphatic solvent hexane with a content of aromatics of maximum 0,1
volume percentage, a kauri-butanol value of 29, an initial boiling point of approximately 65 °C, a dry-point of

approximately 69 °C and a density of approximately 0,68 g/cm3.

Markings made by impression, moulding, pressing or engraving or the alike are not subjected
to this test.

8.6 The manufacturer’'s catalogue or installation instructions shall contain the following
information:

a) installation couplers are intended for connection and disconnection without load, only;

b) types of cables intended to be fitted into the installation couplers;

c) if the installation coupler is not suitable for installation in readily accesg

d) if additional parts or precautions are necessary for use in readily agéessi

e) an appropriate marking indicating the length of insulation t
insertion of the conductor into the screwless terminal;

f) length of slack of a PE-conductor for rewirable installation cQuplers

g) warning advising the installer that the dangerous
manufacturer installation coupler systems is not au
with IEC 61535;

h) statement that installation coupler systems are the national domestic
plug and socket outlet-system;
i) if looping-in is intended, wiring N
technical documentation.

j) statement that installation couplers(shall_ be

9.1 An installati
improper connecti

NOTE Uninteqde

Compliance~.

It shall not be possible to insert the installation male connector into the installation female
connector resulting in a dangerous situation.

Engagement of the installation male and installation female connector is attempted in any
unintended configuration using a force of 80 N for installation couplers marked as “10 A’,
“16 A” and “20 A” or 120 N for installation couplers marked as 25 A and 32 A. The force shall
be applied on the same axis of the connection for 1 min during which time the installation
male and installation female connector contacts shall not engage.

Where the use of elastomeric or thermoplastic material is likely to influence the results of the
test, it shall be carried out at an ambient temperature of the 35 °C + 2 °C, all parts installation
coupler being at this temperature.

During the test no contact shall occur.

9.2 It shall not be possible, within a given installation coupler system, to EYeRs
installation male connector with an installation female connector: . f'lments
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— with a different number of live poles; exceptions may be admitted for installation female
connectors which are specially constructed for the purpose of allowing engagement with
installation male connectors of a lower number of poles, provided that no dangerous
situation can arise;

— without earthing contact if the installation male connector is an installation male connector
with earthing contact;

— with different phase to neutral voltage ratings.

Compliance is checked by the test according to 9.1.

9.3 Installation couplers of different systems from the same manufacturer shall not be
dangerously compatible.

Compliance is checked by the test according to 9.1.

9.4 Installation couplers according to this standard shall no
specified in standard sheets of IEC 60309, IEC 60320,
household plug and socket-outlet systems of the country wt
market.

10.1 An engaged installgh J the requirements for IP 2XC. The
installation coupler shall e s i ts are not accessible if the installation
male and installation fg X ly or completely engaged. The installation
female connector shal i€ ) e”parts are not accessible when disengaged
and shall complywjth ;  2X. The earthing contact and any metal parts
connected to th’r& 2rt of be accessible when the installation coupler is
completely engaged

Compliance is checked after the removal of parts which can be removed without the use of a
tool by using the test probe C according to Figure 3 of IEC 61032, the test probe D according
to Figure 4 of IEC 61032 and the test probe 11 according to Figure 7 of IEC 61032
respectively.

Test probes are applied according to IEC 60529.
10.2 It shall not be possible to access live parts without the aid of a tool.

Bushes, if any, in the entry holes for the male contacts shall be adequately fixed and it shall
not be possible to remove them without dismantling the installation coupler.

Compliance is checked by inspection and by manual test.

Documents

Document Sharing Hub

Full document details: IEC 61535 2009


http://www.avadocuments.com/doc/iec-61535-2009
http://www.avadocuments.com/doc/iec-61535-2009

61535 © IEC:2009 - 15—

10.3 External parts of installation couplers, with the exception of assembly screws and the
like, shall be of insulating material.

Compliance is checked by inspection.

11 Terminals, terminations and connectable conductors

11.1 Terminals and terminations

For installation couplers with clamping units, IEC 60999-1 applies as applicable with the
exception of the test of 9.10.

NOTE The test of 9.10 of IEC 60999-1 is covered by the cycling ageing test according to

11.1.1 Rewirable installation couplers shall be provided with e als, with
screwless terminals or reusable insulation piercing terminals.

terminations or means for insulation pi
permanent means.

Solder type termimatio
position which a@ 3

Compliance is chg

— 1,5 mmZ for installation couplers marked 16 A according to the maximum current rating;
— 2,5 mm?2 for installation couplers marked 20 A according to the maximum current rating;
— 4 mm?2 for installation couplers marked 25 A according to the maximum current rating;

— 4 mm2 for installation couplers marked 32 A according to the maximum current rating.

NOTE National wiring rules determine the rating of the circuit in which the relevant installation coupler is allowed
to be used.

Compliance is checked by the following test:

Conductors with the indicated cross-sectional areas and types shall be connected and screws
shall be tightened with the torque values specified in Table 4. For installation couplers
classified according to 7.6.3 and 7.6.4, the test is carried out in conjunction with the test of
12.8.
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12 Construction

12.1 Installation couplers shall be so constructed that when inserting the installation male
connector the earth connection, if any, is made at least 1 mm before the current-carrying
contacts of the installation male connector become live.

When withdrawing the installation male connector, the current-carrying male contacts shall
separate before the earth connection is broken.

Compliance is checked by inspection of the manufacturing drawings taking into account the
effect of tolerances and the most unfavourable positions and by checking the specimens
against these drawings and/or by manual test.

12.2 Contacts of installation male connectors shall be locked if male

contacts can be touched without the aid of tool.

Compliance is checked by the following tests:

The installation coupl¢
Any accessory 0
loosened or rem .

The installation ¢ouy
(70 +2) °C.

until the specifiedwalye is reached.

The maximum value shall be maintained for 60 s.

After the test the installation coupler is allowed to cool to room temperature and then no
contact shall have been displaced in the body of the installation coupler by more than 1 mm.

12.4 The housing of rewirable installation couplers shall completely enclose the terminals
and the ends of cable sheaths. It shall be possible to arrange each conductor such that its
insulation cannot come into contact with live parts having another polarity.

Compliance is checked by inspection and manual test.

12.5 The housing of non-rewirable installation couplers shall completely enclose the
terminations and the ends of cable sheaths. The conductors shall be so arranged that their
insulation cannot come into contact with live parts having another polarity.
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Compliance is checked by inspection and manual test.

12.6 Rewirable installation coupler housings shall be reliably fixed and it shall not be
possible to dismantle the installation coupler without the aid of a tool.

For rewirable installation couplers there shall be independent means for fixing and locating
the parts of the installation coupler with respect to each other, at least one of which shall be
operated with the aid of a tool for opening.

Compliance is checked by inspection and by manual test.

12.7 If the earthing contact and the earthing terminal are not in one piece
shall be connected together by a reliable manner.

he various parts

NOTE 1 Clamping units complying with IEC 60999-1, riveting and welding are consi

the installation coupler
connector of the installati

Compliance is ch ]
- for rewirable atr

terminal, as for noxmat use.

The free strand is bent, without tearing the insulation back in every possible direction but
without making sharp bends around barriers.

NOTE The prohibition against making sharp bends around barriers does not imply that the free strand has to be
kept straight during the test. Sharp bends are, moreover, made if it is considered likely that such bends can occur
during the normal assembly of the installation coupler, for example when the cover is pushed on.

It shall not be possible for a free strand of a conductor connected to a live terminal to touch
any accessible metal part, be able to emerge from the enclosure or touch an earthing terminal
when the installation coupler has been assembled.

It shall not be possible for a free strand of a conductor connected to an earthing terminal to
touch a live part.

If necessary the test is repeated with the free strand in another position.
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12.8.2 A length of insulation equivalent to the maximum designed stripping length declared
by the manufacturer +2 mm is removed from the end of a flexible conductor having the cross-
sectional area as fitted. One strand of the flexible conductor is left free in the worst position
whilst the remaining strands are terminated to suit the construction of the installation coupler.

The free strand is bent without tearing the insulation back in every possible direction but
without making sharp bends around barriers.

NOTE The prohibition against making sharp bends around barriers does not imply that the free strand has to be
kept straight during the test. Sharp bends are, moreover, made if it is considered likely that such bends can occur
during the normal assembly of the installation coupler, for example when the cover is pushed on.

It shall not be possible for a free strand of a conductor connected to a live termination to
touch any accessible metal parts, to touch an earthing terminal or réducethe creepage

NOTE The verification of "means" may requi

12.9 |Installation couplers themselves
example switches, fuses, relays, ther
limiting devices.

The use of installation
permitted.

12.10 Installati
automatically when

be\ provided with retaining means which engages
pler or cap is connected and which is capable of

with 7.4.1 in a readily accessible location the means of

The fully engaged TnStallation coupler shall be subjected to a smooth axial traction force of
80 N for a period of 1 min, during which the retaining device shall be fully engaged. The
installation coupler shall not loosen or become disconnected.

12.11 The distribution block shall include one installation male connector only for each
circuit. The distribution block intended for fixed mounting shall have means for fixing to the
support e.g. screw holes.

Compliance is checked by inspection.

12.12 Installation male connectors shall have a shroud, which shall be at least as long as
the longest pin.

Compliance is checked by inspection.

12.13 Non-rewirable installation couplers shall be factory-wired. Documents
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12.14  Stress test

In installation couplers with earthing contact the length of the conductors between the
terminals or terminations and the cable anchorage shall be so adjusted that the current-
carrying conductors will be stressed before the protective earthing conductor if the cable slips
out of its cable anchorage.

12.14.1 Rewirable installation couplers shall have adequate space for the slack of protective
earthing conductor so that, if the cable anchorage becomes inoperative, the protective
earthing conductor connection is subjected to strain after the connections of the current-
carrying conductors and that, in case of excessive stresses, the protective earthing conductor
will break after the current-carrying conductors.

Compliance is checked by the following test.

The cable is connected to the installation coupler so that the curr
led from the cable anchorage to the corresponding terminals by

After they are correctly connected, the core of the prote
terminal and cut off at a distance 8 mm longer tha
possible path for its correct connection.

12.14.2 In non-rewirable installation
conductors between the temmninati 2
current-carrying conducta

cable slips in its cable f

12.15 In non-rewi
separated from *

The minimum IP rating shall be IP 20.

13.1 Protection against harmful ingress of foreign solid objects

The minimum IP rating shall be IP 2X.

The housing of the installation coupler shall provide a degree of protection against ingress of
foreign solid objects as declared by the manufacturer.

Compliance is checked according to IEC 60529. For numeral 5, category 2 applies.
IP classification is measured when the mating parts are engaged completely and caps are
used for open installation female connectors.

13.2 Protection against harmful ingress of water

The minimum IP rating shall be IP XO. Documents
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The housing of the installation coupler shall provide a degree of protection against harmful
ingress of water as declared by the manufacturer.

Compliance is checked according to IEC 60529. For numeral 3 and 4, the oscillating tube in
Figure 4 of IEC 60529 is used. IP classification is measured when the mating parts are
engaged completely and caps are used for open installation female connector.

14 Insulation resistance and electric strength

The insulation resistance and the electrical strength of installation couplers shall be adequate
between parts described in 14.1 and 14.2 after the following treatment.

Installation couplers shall be fitted with cables and not in engagemen}/ W jected to the

humidity treatment.

specimens can be located, is maintained within +1 °C
20 °C and 30 °C.

Before being placed in the humidity cabinet, th
between t and t+4 °C.

The specimens are kept in the cabinet fo

— 48 h (2 days) for installation coupl
— 168 h (7 days) for instaflation eoupl

After this treatment, the
and they shall be able

14.1 The insu@

a) between cyrre Qrry 5 ofdifferent polarity;
b) between g parts connected together and the body;
c) on the | ale connector not engaged to its counterpart, between all current-

d) between eath_current-carrying part and parts of the earthing circuit.

NOTE The term "body" includes accessible metal parts, metal foil in contact with the outer surface, accessible
external parts of insulating material, fixing screws of bases or cover and external assembly screws.

The insulation resistance shall not be less than 5 M£2.

14.2 A voltage of substantially sine-wave form, having a frequency of 50 Hz to 60 Hz is
applied for 1 min between the parts indicated in 14.1.

The test voltage is

a) 1500 V between current-carrying parts of different polarity;
b) 3 000 V between all current-carrying parts connected together and the body;

c) 3000V on the installation female connector not engaged to its counterpart, between all
current carrying parts and a metal foil in contact with the exposed front surface;

d) 1500 V between each current-carrying part and parts of the earthing circuit;
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e) for rewirable installation couplers 1 500 V between accessible metal parts of the cable
anchorage including clamping screws and a metal rod of the maximum diameter of the
cable inserted in its place.

NOTE 1 The term "body" includes accessible metal part, metal foil in contact with the outer surface, accessible
external parts of insulating material, fixing screws of bases or cover, and external assembly screws.

Initially, not more than half the prescribed voltage is applied, then it is raised rapidly to the full
value.

No flashover or breakdown shall occur during the test.

NOTE 2 The high-voltage transformer used for the test should be so designed that when the output terminals are
short-circuited after the output voltage has been adjusted to the appropriate test voltage/ the dutput current is at
least 200 mA. The over-current relay shall not trip when the output current is less than 18Q

NOTE 3 Care should be taken so that the r.m.s. value of the test voltage applied j
NOTE 4 Glow discharges without a drop in voltage are neglected.

NOTE 5 An appropriate impulse test is under consideration.
15 Construction of contacts

15.1 Installation female connector contact a
ensure adequate contact pressure on st Te]

low.

The contact resistance

1 mQ per clamp@ni.

: installation couplers shall be tested with
conductors of the~ratéd connecting capacity. The installation coupler is fully engaged and
loaded with the rated current for 1 h. The voltage drop across the clamping unit is measured
and the contact resistance is calculated.

When measuring the contact resistance across the distribution block, the relevant counterpart
is introduced into an installation female connector as well as into an installation male
connector. The contact resistance is then measured across this combination and it shall not
exceed 10 mg.

15.3 Electrical connections shall be designed in such a way that contact pressure is not
transmitted through insulating material other than ceramic, pure mica or other material with
characteristics no less suitable unless there is sufficient resiliency in the metallic parts to
compensate for any possible shrinkage or yielding of the insulating material.

Compliance is checked by inspection.
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16 Temperature rise

Contacts and other current-carrying parts shall be so designed as to prevent excessive
temperature rise due to current flow under normal operation.

Compliance is checked by the following test:

Installation couplers are fitted with cables having the cross-sectional areas shown in Table 2,
the terminal screws, if any, being tightened with a torque of the values specified in Table 4.

Distribution blocks are tested as delivered.

and five pole to three pole distribution blocks are shown in schema
Five to five pole distribution blocks shall be measured (or wired) iH
for three to three pole distribution blocks.

Installation couplers shall be fully engaged.

The test current shown in Table 2 is passed through the vyrreq ing contacts for 1 h.

bé loaded with the test

act and an earthing contact, a

separate test shall be carried out passing the test ¢i W through the neutral contact and the
earthing contact. If there is either a eu ontact\or’an earthing contact, the current is
big

passed through the neutral ‘spon ro arthing contact and the nearest phase
contact.

The temperature xise C easured ab the specified measuring points shown in the
schematic diagr@yf 4 . ] dbove tests, the temperature rise shall not exceed
45 K in single-pha%e fest-s X in poly-phase test-circuits.

currents for installation couplers

/& N :

ate currM Test conductor Test current
\ mm? A

oA\

1,5 12,5
16 A 1,5 20,0
20A 2,5 25,0
25A 4,0 31,0
32A 4,0 40,0

17 Breaking capacity
Installation couplers shall have a minimum breaking capacity.
Compliance is checked by the following test.

Installation couplers shall be mounted according to the manufacturer’s instructions. Before the
test the retention device shall be made ineffective, the installation couplers shall then be
operated 100 strokes without load and 50 strokes with load.

Documents

Document Sharing Hub

Full document details: IEC 61535 2009


http://www.avadocuments.com/doc/iec-61535-2009
http://www.avadocuments.com/doc/iec-61535-2009

61535 © IEC:2009 - 23 -

The installation couplers shall be tested at its rated voltage and rated current in a circuit with
acosp = 0,6.

NOTE A stroke is an engagement or a disengagement of the installation male connector.

The installation male connector is inserted into and withdrawn from the installation female
connector at a rate of 15 strokes per minute. The speed of engagement and disengagement of
the installation male connector shall be 0,8 m/s + 0,1 m/s. Electrical contact shall be
maintained for no more than 4 s and no less than 2 s.

During the test, no arc shall persist, no flashover shall occur and the contact parts shall not
become loose. Live parts shall not become accessible.

Compliance is checked by the test according to Clause 10.

After the test, the specimens shall withstand an electrical strex
Subclause 14.2, the test voltage being reduced to 1 500 V.

The specimens shall show no

wear impairing their further use;

— deterioration of enclosures or barriers;

— Sseepage of sealing compound.

18 Forces necessa

Installation coup@

dered ineffective before the test. Installation couplers shall

be engaged \and Wisengage€d 10 times. The pull-force measured during the 10th
disengagemen h not exceed 80 N.

any, may be removed.

19 Cables and their connection

19.1 Installation couplers shall be capable of being fitted with types of cables and cross-
sectional areas specified by the manufacturer of the installation coupler. Pre-wired installation
couplers shall only be supplied with the appropriate conductors connected to the correct
terminals or terminations (see Clause 8).

NOTE For installation instructions concerning suitable cables, see 8.6.

Compliance is checked by inspection.

19.2 Installation couplers shall be so constructed that the clamping units of the cables shall
be relieved from pull, thrust and torsion and the cable sheath at the entrance shall be
protected against abrasion, e.g. by a cable anchorage for rewirable installation couplpscuments
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Compliance is checked by inspection and by the test according to Subclause 19.4.

19.3 For rewirable installation couplers,
— it shall be clear how the relief from strain and the prevention of twisting is intended to
be effected;

— the cable anchorage, or at least part of it, shall be integral with or fixed to one of the
other components of the installation coupler;

— makeshift methods, such as tying the cable into a knot or tying the ends with string,
shall not be used;

— the cable anchorage shall be suitable for the types of cables specified by the
manufacturer;

— the cable anchorage shall be of insulating material or be proyi
lining fixed to the metal parts;

The terminal screws,

easily changing their pQ
The cable anchora €

The cable shall be~subjected 50 times to a pull force according to Table 3 for 1s in one
smooth and continuous motion.

Table 3 — Forces to be applied to cable anchorages

External dimensions of the cable Pull forces
mm N
Up to and including 5,2 x 7,6 40£2
Up to and including 8 50+ 2
Above 8 up to and including 11 60 £ 2
Above 11 up to and including 16 80+2
Above 16 100+ 2 Documents
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The cable shall not be damaged during testing. After the test, the cable shall not have been
longitudinally displaced by more than 2 mm.

Immediately after this, a torque of 0,25 Nm is to be applied to the cable for 1 min. After this
test, the cable shall not be distorted by more than 45°.

For the measurement of the longitudinal displacement, a mark is made on the cable before
starting the test while subjecting it to a preliminary pull of the value specified, at a distance of
approximately 2 cm from the end of the installation coupler or the cable anchorage.

After the test, the displacement of the mark on the cable in relation to the instalation coupler

subjected to the torque.

For non-rewirable installation couplers a hole
cable may become accessible for the mweasuring
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Dimensions in millimetres

v IEC 274/09
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IEC 275/09

1 3

2

3 Cable anchorage of
4 asuring in
S IhstallatiQn\coupte
The hollow axle an
shrinkage of the cable hj

If guards are~provide
reliably fixed.

d for this purpose, they shall be of insulating material and shall be

Compliance is checked by inspection and by the relevant tests of 21.4.

20 Mechanical strength

Installation couplers shall have adequate mechanical strength.
Compliance is checked by the following test.

The specimens shall be tested with and without caps fitted.

Rewirable installation couplers are fitted with the cable specified by the manufacturer having
the smallest cross-sectional area and a free length of approximately 100 mm.
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Terminal screws and assembly screws are tightened with a torque equal to the value specified
in Table 4.

Non-rewirable installation couplers are tested as delivered, the flexible cable being cut so that
a free length of about 100 mm projects from the installation coupler.

The specimen is subjected to the Free fall test:, procedure 2, of IEC 60068-2-31, the number
of falls being 50.

After the test, live parts shall not become accessible with the test probe B according to Figure
2 of IEC 61032, the installation coupler shall not show any cracks when inspected by normal
or corrected vision without additional magnification and the cable ancheorage shall remain
operational.

against electric shock is maintained.

Damage to finish and small dents which do not reduce the t
below values specified in Clause 23 are neglected.

The approximate 100 mm length may be reduced in

21 Resistance to heat and ageir

21.1 Installation couplers shall be suffi

21.2 Specimens of i
temperature of 10i °C
During the test, thé g8
sealing compoung’dha

A slight disp{a
impaired.

21.3 Parts~Q
installation coup
shown in Figure 3.

aterial, with the exception of elastomeric or similar materials for
Shall be subjected to a ball-pressure test by means of the apparatus
hree additional samples are required for this test.

Before the test is started, the ball and the support on which the specimen shall be placed are
brought to the temperature specified. The part under test shall be placed on a 3 mm thick
steel plate in direct contact with it, so as to be supported to withstand the test force. When it
is not possible to carry out the test on the specimen, the test shall be carried out on a special
test specimen of the same material at least 2 mm thick.

The surface of the part to be tested is placed in the horizontal position and a steel ball of
5 mm diameter is pressed against the surface with a force of 20 N.

The test is made in a heating cabinet maintained at a temperature of

— 1250C + 2°9°C for those parts of installation couplers which retain current-carrying
parts and parts of the earthing circuit in position;

— 700°C +29°C for other parts of installation couplers.
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