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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

ina

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"}.
preparation is entrusted to technical committees; any IEC National Committee interested in the subject,d¢g
may participate in this preparatory work. International, governmental and non-governmental organizations]liaising
withl the IEC also participate in this preparation. IEC collaborates closely with the International Organizj

Sta

2) The
con
inte

3) IEC

Conmpmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way, in which they are used or

mis

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ

tran|
any

5) IEC
ass
ser

6) Al
7) No

merphbers of its technical committees and IEC National Committees for any personal injury, property dar
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe

exp

Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publicg

indi

9) Attegntion is drawn to the possibility that some of the elements of this IEC Publication may be the subject 9

righ

b 4 4o PN = aliale Lo b Loy ol T lomani Lo ki 4 T Joan !
prartrom o otTeT actvIt e ST T puomrSeST e matomar SstanaaraST recmecaropeeteatronsST— reenrearT

dardization (ISO) in accordance with conditions determined by agreement between the.two organiz

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
bensus of opinion on the relevant subjects since each technical committee has~representation
ested IEC National Committees.

Publications have the form of recommendations for international use and'aré accepted by IEC |

nterpretation by any end user.

sparently to the maximum extent possible in their national and pegional publications. Any divergence H
IEC Publication and the corresponding national or regional publication shall be clearly indicated in th

itself does not provide any attestation of conformity. Independent certification bodies provide co
bssment services and, in some areas, access to |IEC ‘marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have the latest edjtionsof this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual exp4

enses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot}

Epensable for the correct application of this publication.

s. IEC shall not be held‘responsible for identifying any or all such patent rights.

eports,
Their
alt with

tion for
tions.

hational
rom all

National
of IEC
for any

cations
etween
E latter.

formity
for any

rts and
hage or
ps) and
er IEC

tions is

f patent

This rledline version of’the official IEC Standard allows the user to identify the chapnges
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to the previous edition. A vertical bar appears in the margin wherever a chang
made. Additions are in green text, deletions are in strikethrough red text.

e has
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International Standard IEC 61535 has been prepared by IEC technical committee 23: Electrical
accessories.

This second edition cancels and replaces the first edition published in 2009 and
Amendment 1:2012. This edition constitutes a technical revision.

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

a) enlargement of the scope to DC application;

b) addition of further requirements as regards DC application (marking, etc.), no additional

tegtprocedures were deemed eTteESSary; however some modifications were mecessgry in

the normative text;

c) changes and enhancement of the field of application of installation couplers into outdoor
applications;

d) adgition of a suitable temperature range;

e) upfating of the list of normative references, modified to undated_references, where
pogsible.

The tgxt of this International Standard is based on the following'documents:

CDV Rep®rtion voting
23/792/CDV 23/848/RVC

Full information on the voting for the approval efthis International Standard can be found|in the
reportlon voting indicated in the above table.

This document has been drafted in accaordance with the ISO/IEC Directives, Part 2.
In this| standard, the following print types are used:

e requirements proper: in rgman type;

o tegt specifications: in italic type;

e explanatory matteriin smaller roman type.

The committee hastdecided that the contents of this document will remain unchanged until the
stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data relgted to
the splecific document. At this date, the document will be

e re¢onfirmed,

o withdrawn

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

AC and DC installation couplers according to this document may be used, for example, in
prefabricated buildings, commercial showrooms, installation cavities, such as suspended floors
and ceilings, in partition walls and in any similar applications, or cable tray systems, cable
ladder systems, cable ducting systems and cable trunking systems or in furniture complying
with [EC 60364-7-713.

This document may be used as a guide for installation couplers with additional contacts for
voltages other than mains voltages.

Particular requirements for installation couplers, for example, for use at higher ambient

tempe]
resista

Nation

Nation
install

Nation

Fatures, wi Igher mechanical durablility (e.g. metal _housings), Wi 9
nce and for use in control circuits (e.g. SELV), are under consideration.

al rules can specify who is allowed to carry out the connection a Qisconnec
htion couplers. <O

al rules can have requirements concerning installation couple(‘gf\gth metal condui

Y
al rules can have requirements concerning the accessibility of installatio'n\(%ggler

r fire

oY

ion of
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INSTALLATION COUPLERS INTENDED FOR PERMANENT
CONNECTION IN FIXED INSTALLATIONS

1 Scope

This document applies to two-wire, up to five-wire installation couplers, including earth, if
provided, with a rated voltage up to and including 500 V AC or DC and a rated connecting
capacity up to and including 10 mm? for permanent connection in-indoer electrical installations.

Install
the sc

btion couplers with additional contacts for voltages other than mains voltages are\0
ppe of this document.

utside

An ingtallation coupler consists of an installation female connector and an installatiorn

conne
to be

that in

Install

couplers are not suitable for use in place of devices for connecting luminaires (DCLs) acc
to IEC 61995 (all parts) or in place @f lJuminaire supporting couplers (LSCs).

Install

not ndrmally exceeding +40 C) but their average over a period does not exceed +35 °(
a lowgr limit of the ambient air temperature of -5 °C, either for indoor or outdoor use.

NOTE

NOTE-§ 2 Fortlewerslimits—ofin-service other temperatures, necessary information—s can be given
manufafpturer’s installation instructions.

In locgtions where special conditions prevail, as in ships, vehicles and the like and in haza
locatigns, for-example where explosions are liable to occur, special constructions-may (
requir

ctor for permanent connection not intended to bé engaged or disengaged under lo

stallation couplers are only intended for(infrequent use.

btion couplers complyingwith this document are suitable for use at ambient temper,

Additional tests for use in cold climates are under consideration.

bd

engaged or disengaged other than during, first installation or during reconfiguraLon or
maintgnance of the wiring system in which installation couplers have been installed. This

ation couplers are not suitable forruse in place of socket-outlet systems. Instdllation

prding

htures
L, with

in the

rdous
an be

NOTE-8 3 Installation couplers are intended to be installed by instructed or skilled persons.

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 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 Eloctricalinstallati il

IEC 60529:200141989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 6('\RR/1 42007 Ipcilatiny ~onrdinats
A=A~ An mmn ary = - A~ ar T

i
THooratrorn—CoorGrTT

Principles, requirements and tests

oLl wathin lowa vnliann cvo o t 1
gHipment-withintow—voltage—systems art 1:

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test. methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 6(0998-2-3:2002, Connecting devices for low-voltage circuits for household and $imilar
purposes — Part 2-3: Particular requirements for connecting devices as’separate entitigs with
insulation-piercing clamping units

IEC 60999-1:1999, Connecting devices — Electrical copper condugtors — Safety requirgments
for sciew-type and screwless-type clamping units — Part 1: Genefral requirements and particular
requirements for clamping units for conductors from 0,2 mm&2-up to 35 mm?Z (included)

IEC 61032:1997, Protection of persons and equipmentdy enclosures — Probes for verifigation
3 Teérms and definitions
For the purposes of this document, the followingterms and definitions apply.

ISO apd IEC maintain terminological databases for use in standardization at the following
addregses:

o |EC Electropedia: available at hitp?//www.electropedia.org/
e ISP Online browsing platforms’available at http://www.iso.org/obp
Wherg the terms "voltage" and™current" are used in this document, they are RMS values, unless

otherwise specified.

3.1
rated [voltage
voltagpe assigned/to the installation coupler by the manufacturer

3.2
rated [current
maxinmumcurrent assigned to the installation coupler by the manufacturer

Note 1 to entry: 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 1 to entry: The expression "permanent connection” is to be understood as a connection which is maintained
as long as an installation exists.
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3.5
instal

lation 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

3.6
instal
load s

3.7
instal

lation male connector
ide portion of an installation coupler which contains the male contacts

[atton female connector

supply side portion of an installation coupler which contains the female contacts

3.8
instal
family

ation coupler system
of installation couplers consisting of one or more installation female conn

compgtible by mechanical coding features with one or more installation male connector

the sa

Note 1
3.9

Ime ratings produced according to the specification of one manufacturer

o entry: The meaning of one manufacturer is in this case of one and the same manufacturer.

wiring system

asseim

enclogde the cables or busbars

NOTE |See IEC 60364-5-52.

[SOUR

replaced with "a cable".]

3.10

rewirgble installation coupler

install

3.1

ation coupler so constructed that the cable can be replaced

non-réwirable installation coupler

install

and agsembly by the manufacturer

Note 1

3.12
non-r

o entry: See als¢ 1274514.

wirable_moulded-on installation coupler

lectors
5, with

bly made up of a cable or cables or busbars and the parts which secure and if nec¢ssary

RCE: IEC 60364-5-52:2009, 520.3.1, modified’— "bare or insulated conductors" hag been

ation coupler so constructed that it forms a complete unit with the cable after connlection

non-rgwirableinstallation coupler so constructed that the contacts, terminals or conndctions
and thie attached cable ends are surrounded by insulating material manufactured by a mgulding
process

3.13

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

3.14

distribution block
device intended for branching of circuits

3.15
retain

ing 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 disengagement

Note 1 to entry: The disengagement may be done by hand or by the use of a tool.
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removable barrier to prevent ready accessibility to an unused installation female connector

3.17

routine test
test to which each device is subjected during and/or after manufacture to ascertain whether it

compl

3.18
type t

ies with certain criteria

est

test of one or more devices made to a certain design to show that the design meets certain

requir

3.19
readil

eMmMents

y accessible

ithout

accessibility to touch extending from any point on a surface where persons-Usually stand or
move [about to the limits which a person can reach with the hand, in any) direction W
assistance

Note 1 fo entry: See IEC 60364-4-41:2005, Annex B.

3.20

terminal

part of an accessory to which a conductor is attached, providing“a reusable connection

3.21

terminpation

part o
[SOUHR
4 G

Install
perfor

an accessory to which a conductor is permanently attached
RCE: IEC 60050-442:1998, 442-06-06]
eneral requirements

ation couplers shall be so designed and constructed that, in normal use,
mance is reliable and withoutidanger to the user or damage to the surroundings.

Compliance is checked by carrying out all the relevant tests specified.

NOTE |In the USA, these installation couplers are not permitted to be used where they will not be visih
installafion.

5 Gpneralnoteson Conditions for tests

5.1 [General

Tests ghall bé.earried out to check compliance with the relevant requirements of this docy
Only ponnhectors (male and female) of one installation coupler system according
specifleattor—efene—and-thesamemanufacturershall-be—matedtogetherferecarrrinrg—e
test.

Tests are as follows:

their

le after

ment.

o the
gut the

— 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 document.

Tests

NOTE

5.2

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

In the UK, where installation couplers have more than 5 wires, they shall meet the requirements of IEC 61535
as though they were included in the scope and shall be tested in such a way that all of the mains voltage pins are
subjected to the same level of testing.

Test conditions

Unless otherwise specified, the tests shall be carried out on specimens as delivered and under

condit

ions 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 Tests on non-rewirable installation couplers

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

5.4 Order of tests

If not otherwise specified in this document, the tests shall be carried out in the order of the
clauses/subclauses as specified in Table C.1.

5.5 [Specificationoftests

Installption male connectors, caps, installation female connectors and distribution blocks$ shall
be tesIed in connection with their matching counterparts complying with this document.

The sé¢ts of test specimens shall undergo the tests as specified in Table C.1.

5.6 (Qompliance requirements
Specimens are deemed not to comply with this document if there is,more than one spgcimen
failurel in any one of the tests.

If one[specimen of a given set fails in a test due to an assenibly or manufacturing fault, that
test apd those preceding, which may have influenced the résult of that test, are repeated on
another set of specimens of the same set number as specified in Table C.1, all of which shall
then comply with the repeated tests.
NOTE |The applicant-may can submit, together with the spécified number of specimens, the additiona| set of
speciméns which-may can be required should one specimen faily. The testing station will then, without further fequest,

test adglitional specimens and will reject only if a further_failure occurs. If the additional set of specimenp is not
submittpd at the same time as the specified number of sp&eimens, the failure of one specimen will entail rej¢ction.

5.7 |Routine tests for non-rewirable installation couplers
Routine tests for non-rewirable installation couplers are specified in Annex A.

6 Ratings

6.1 Rated voltage

Installption couplers should. preferably have a rated voltage chosen either from Table 1 for AC
applicption or from Takle)2 for DC application.

All conponents of the same installation coupler system shall have the same phase to neutral
voltage rating.

Table 1 — Voltage rating for installation couplers in AC application

| Nominal voltage of Rated voltage Rated impulse voltage
power supply system
v v kV
100 125 2,5
100/200 125/250 2,5
230 250 4,0
230/400 250/400 4,0

277/480 320/500 4,0



https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

- 14 - IEC 61535:2019 RLV © IEC 2019

Table 2 — Voltage rating for installation couplers in DC application

Nominal voltage of Rated voltage Rated impulse voltage
power supply system
\Y \Y kV
12 12 to be defined
60 60 to be defined
1202 to 240° 125/250 2,5
2202 to 440P° 250/500 4,0

NOTE| For DC applications up to 60 V, due to load switching, much higher voltages than the rated veltage are
also possible, therefore the complete circuit has to be considered when defining the rating ¥op impulse
voltage.

@ Voltage live conductor against reference conductor / earth.

Voltage live conductor (+ / — polarity).

6.2 |Rated current
Installption couplers should preferably have a rated current chosen from the following vglues:

- 10[A
- 13
- 16
- 20
- 25
- 32
6.3 |Rated connecting capacity

> > > > >

Installption couplers should preferaply*have a rated connecting capacity chosen from the
follow|ng values:
- 1,4 mm?

- 2,5 mm?2

- 4 hm?2

- 6 1mm?

- 10|mm2.

6.4 [ests

The pleférredvalues for rated-connectingcapacities—are—4+-5-mm2—2,.5-mm%—4-mm%—§-mm2;
10-mm=-

Compliance with 6.1, 6.2 and 6.3 is checked by inspection of markings according to Clause 8.

7 Classification
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Installption couplers are classified according to Ta 3.
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Table 3 — Classes of installation couplers

Criterion

Possible classes of installation couplers

ed current in amperes (A);

7.1.1 2,5 kV
7.1 Rated impulse voltage
7.1.2 4 kV
7.2.1 Rewirable
7.2 Method of connecting the cable
7.2.2 Non-rewirable
7.3 ress
of solid foreign objects and ingress of
water according to IEC 60529 (IP-
Code)
7.4 |Location where installation couplers 7.4.1 Readily accessible®
will be installed 7.4.2  Non-readily accessible
7.5.1 With earthing contact
7.5 |Existence of an earthing contact
7.5.2 Without earthing contact
7.6.1 Solid
7.6.2 Rigid (solid and§ffanded)
7.6 |Type of conductors to be connected
7.6.3 Flexible
7.6.4 Both r@idv(solid and stranded) and flexible
7.7.1 Installation couplers with screw-type terminals
7.7 |Type of terminals for rewirable 7.7.2 lostallation couplers with screwless terminals
installation couplers only - . . . .
7.7.3 Installation couplers with insulation pie
terminals
7.8.1 AC
7.8 |Application
7.8.2 DC
a8 |pstallation couplers for readily acegssible areas can also be used in non-readily accessible areas.
8 Marking and documentation
8.1 General
Installption couplérs 'shall be marked with:

IEC 61535:2019 RLV © IEC 2019

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 shall also be
marked.

The second characteristic numeral for the degree of protection against harmful effects due
to ingress of water shall be marked if declared to be higher than-4 3, in which case the first

characteristic numeral shall also be marked;

type reference;

rated connecting capacity for rewirable installation coupler in mm?2;

connected conductor size in mm2 for non-rewirable installation coupler;

DC, when constructed to be used in direct current systems;


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 RLV © IEC 2019 -17 -

i) a warning symbol according to Annex E, when constructed to be used in a DC system. For
connectors too small to have a marking, a separate label with this warning symbol shall be
available for installation couplers for direct current.

8.2 Use of symbols or letters

When symbols or letters are used, they shall be as follows:

e rated connecting capacity in square millimetres mm?2 or [J
e volts \Y,

e amperes A

e altprhating current ~or AC

e direct current =or DC

e pogitive pole (in DC systems) +

e nepative pole (in DC systems)

e neptral

e mifl-point

N
M
° efarth @ ot/ PE

8.3

Markings on the installation coupler according to items in 8.1 shall be readily visible
installation.

Terminal markings for AC application shallxbe L1, L2, L3 or 1, 2, 3, or equivalent. N
rJ‘aIs shall be marked with N. Terminatimarkings for DC application shall be L+, L,

or eq

installption-couplers shall have the relevant marking. These markings shall not be plag

screws$, removable washers or any other easily removable parts.

termi

If ternjinals are designed to accept only one type of conductor, for example, flexible, g
(strangled or solid), this shall‘either be clearly marked on the installation coupler by thg

"f" for [flexible or "r" for rigid,or "s" for solid or shall be indicated on the smallest packaging unit

orin

Markings and labelS\shall be durable and clearly legible with normal or corrected vision,
additignal magnification.

Compliancesisrchecked 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 ag

15 s

(IEC 60617-S00200:2001-07)

Markings

ivalent. Mid-point terminals shalle marked with M. Earthing terminals—in—re\

the technical information and catalogue.

before

eutral

+i _!
hirable
ed on

r rigid

letter

ithout

hin for

with a piece of cloth soaked with petroleum spirit.

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 oC, a dry-point of approximately

69 C

and a density of approximately 0,68 g/cm?.

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

A warning label for DC use "Do not connect or disconnect under load" according to Annex E

shall

8.4

be provided.

Documentation

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

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

k)

- 18 — IEC 61535:2019 RLV © IEC 2019

types of cables intended to be fitted into the installation couplers;
if the installation coupler is not suitable for installation in readily accessible areas;
if additional parts or precautions are necessary for use in readily accessible areas;

an appropriate marking indicating the length of insulation to be removed before the insertion
of the conductor into the screwless terminal;

length of slack of a PE conductor for rewirable installation couplers (see 12.14);

warning advising the installer that dangerous compatibility between different manufacturer
installation coupler systems is not automatically prevented by compliance with IEC 61535;

statement that installation coupler systems are not replacements for the national domestic

| (] 1 b bl b b
plyganaSocKeT outret SysStenT;

if lpoping-in is intended, wiring instructions shall be specified in the manufacturer's teghnical
dofumentation;

fol DC use, a label "Do not connect or disconnect under load" according to’Anhex E phall
be|provided by the manufacturer. Instruction to the installer shall be prowided in the
ingtallation instructions to attach the warning label as close as possibte\td the installqtion
coppler for direct current;

stgtement that installation couplers shall be used with the retaining*means as provid¢d by
the manufacturers (refer to 12.10).

The infstallation instructions shall be available in the manufacturef's catalogue, in the teghnical

documentation or inside or on the smallest packaging unit.

9

9.1

Dangerous compatibility

Unintended or improper connection

An installation coupler system shall be designedcand constructed so that unintended or improper

conneftion is prevented.

An ingtallation coupler system shall be -d€signed and constructed so that connection bgtween

alternating current and direct current issprevented.

NOTE |Unintended or improper connectioh.includes single-pole connection, except for earth-to-earth conneftion.

Compliance is checked by inspection and the following test.

It shall not be possible to.insert the installation male connector into the installation female

connelctor resulting in @ dangerous situation.

Engagement of thé.installation male and installation female connector is attempted |n any
unintended configuration using a force of 80 N for installation couplers marked as |10 A",
"16 A'land "20 A" or a force of 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 tirhe 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 35 °C + 2 °C, all parts installation
coupler being at this temperature.

During the test, no contact shall occur.

9.2

Engagement

It shall not be possible, within a given installation coupler system, to engage an installation
male connector with an installation female connector:

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

— with different phase to neutral voltage ratings or different rated currents.

Compliance is checked by the test in accordance with 9.1.

9.3 Compatibility of different installation coupler systems

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

Compliance is checked by the test in accordance with 9.1.

9.4 |Compatibility with standard systems

Installption couplers in accordance with this document shall not be compatible with systems
specifled in standard sheets of IEC 60309 (all parts), IEC 60320 (all parts), IEC. 60906 (all
parts)|-and or with the national household plug and socket-outlet systems of the country where
the prpduct is placed on the market.

NOTE |Some national plug and socket-outlet systems are shown in IEC TR 60083.
Compliance is checked by manual test and, in case of doubt, by exarination of drawing

or

10 Protection against electric shock

10.1 |Degree of protection against ingress of solid forejgn objects

An engaged installation coupler shall comply with the reqGirements of IP 2XC. The instdallation
coupler shall be so designed that live parts are not)accessible if the installation male and
installation female connector are partially or comypletely engaged. The installation female
conneftor shall be so designed that live parts afe.not accessible when disengaged and shall
complly with the requirements for IP 2X. The earthing contact and any metal parts connegted to
the earthing contact shall not be accessible’ when the installation coupler is completely
engaged, except for installation couplers indmetal conduits (where erection rules ask fof such
practige).

NOTE [National rules can have requirements-eoncerning installation couplers with metal conduits.

Installption couplers for use in readily accessible areas shall comply with IP 2XD both engaged
and umpengaged.

If the pngagement face ef\the installation female connector for readily accessible areag does
not comply with IP 2XD, the manufacturer shall make caps available. These caps shall dnly be
removijable with the_aidJof a tool.

Compliance is_checked after the removal of parts which can be removed without the ude of a
tool by using'test probe C in accordance with Figure 3 of IEC 61032:1997, test probg D in
accordance with Figure 4 of IEC 61032:1997 and test probe 11 in accordance with Figufe 7 of
IEC 61032:1997. Test probes are applied in accordance with IEC 60529.

10.2 Access to live parts
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.

10.3 External parts

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

NOTE National rules can have requirements concerning installation couplers with metal housings.

Compliance is checked by inspection.
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11 Terminals, terminations and connectable conductors

11.1 Terminals and terminations
11.1.1 General

For installation couplers with clamping units, IEC 60999-1:1999 applies, as applicable, with the
exception of the test of 9.10 thereof.

NOTE 1 The test of 9.10 of IEC 60999-1:1999 is covered by the cycling ageing test in accordance with 21.5 of this
document.

NOTE 2 The test of 9.8 of IEC 60999-1:1999 is covered by the contact resistance test in accordance with 15.2 of
this document.

11.1.1a Terminals of rewirable installation couplers
r

Rewirable installation couplers shall be provided with screw-type terminals, with.sCrgwless
terminfals or reusable insulation piercing terminals.

Terminals with screw clamping means shall allow the conductor to be connected without any
specidl preparation but shall also allow prepared conductors if specified.

Insulation piercing terminals shall comply with IEC 60998-2-3.

11.1.3 Terminations of non-rewirable installation couplers

Non-r¢wirable installation couplers shall be provided with” soldered, welded, crimped
termijations or means for insulation piercing or screwless Clamping units or equally effective
permgnent means.

Screw]ess terminals and insulation piercing terminals are not allowed for non-rewirable
moulded-on installation couplers except when means are included that prevent the moulding
material from penetrating into the clamping unit;

Solder-type terminations shall be provided.with means that are independent of the solder for
mechanically fixing the conductor in position.

Compliance is checked by inspectiod,)measurement and the test of 22.1.

11.2 |Connectable conductors
Termipals for the rewirable.installation female connector and the rewirable installation male
conneftor shall not have.smaller rated connecting capacities than as follows:
— 1,5 mm?2 for installation couplers marked 10 A according to the maximum current ratihg;
— 1,5 mm?2 for installation couplers marked 16 A according to the maximum current ratihg;
— 2,5 mm?2 focinstallation couplers marked 20 A according to the maximum current ratihg;

— 4 mm2for installation couplers marked 25 A according to the maximum current rating;

— 4 d mm?2 faor installation counlers markad 32 A according to the maximum currant rQHflg
...... Fo—HstaHaHoh Hptersacea—o<+~a6c6orahgtothehadtHR-cHiHehRttat .

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 6. For installation couplers classified
according to 7.6.3 and 7.6.4 in Table 3, the test is carried out in conjunction with the test of
12.8.
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12 Construction

12.1 Earth connection

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 |Locking against rotation
Contafts of installation male connectors shall be locked against rotation if male-contacfs can
be touched without the aid of a tool.

Compliance is checked by the following tests:

A torque with a value of 0,4 Nm is applied to the contacts for 60 s ihtone direction and fqr 60 s
in the [opposite direction. The contact parts shall not rotate more (than an angle of 30° in [total.

NOTE |Terminal screws-may can be used to prevent the contacts from rotating.
12.3 |Mechanical strength of contacts

Contafts shall be securely fixed and shall have sufficient mechanical strength. They shgll not
be removable without the aid of a tool.

NOTE |This requirement does not exclude floating contacts.

Compliance is checked by inspection and by*the following test.
The installation coupler shall be mounted<as for normal use and with all contacts installefl. Any

accesgory or cover which is not essential for the contact retaining system may be loosehed or
removed.

The ipstallation coupler shajl"be placed in a heating cabinet for 1 h at a temperature of
(70 £ p) °C.

Immedliately after the heating period, an axial force of 40 N shall be applied to each confact of
the ipstallation female connector and installation male connector in both dirgctions
consegutively. This\force shall be reached by gradual increase at a rate not exceeding PO N/s
until the specified-value is reached.

The maximam>value shall be maintained for 60 s.

After thetest 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 T mm.

12.4 Housing of rewirable installation couplers

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 Housing of non-rewirable installation couplers

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.

Compliance is checked by inspection and manual test.
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12.6 Dismantling and opening of rewirable installation couplers

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 Earthing contact and earthing terminal

If the Aanrthina ~antant oand tha Aorthina taroainal o
po T T g oo cr o arre— ot rg—to ot T

connefted together by a reliable manner.

anobin onao nioca _tha o
T oot o C—pPreTtTT

rouc-narte ch “ b
riots—parts—shall be

NOTE 1 Clamping units complying with IEC 60999-1:1999, riveting and welding are considered<as a [reliable
manner|

NOTE 4 Clamping screws or the spring of screwless-type clamping units are not considered to he part of the gontact.

Compliance is checked by inspection and test in accordance with Clause<16.

12.8 |Loose conductor strands
12.8.1 General

Rewirable installation couplers classified according to 7.6.3°0r/7.6.4 of Table 3 shall |be so
designed that loose conductor strands in the installation coupter will not present a risk of glectric
shock

For ngn-rewirable installation couplers, means shall*be provided to prevent loose conductor
strands from reducing the minimum clearance and\creepage distance requirements and the
distange through solid insulation between conductors and all accessible external surfages of
the ingtallation coupler, with the exception ef\the engagement face of the installation male
conneftor of the installation coupler.

Compliance is checked by the following

— fonlrewirable installation couplers; the test of 12.8.2;
— for non-rewirable non-moulded-on installation couplers, the test of 12.8.3;

— fonnon-rewirable moulded-on installation couplers, by verification and inspection accprding
to[12.8.4.

12.8.2 Strand test(forrewirable installation couplers

A length of 6 mm-of insulation is removed from the end of a flexible conductor, haying a
minimym cross=sectional area specified by the manufacturer. One strand of the flexible
condugtor is\left free and the remaining strands are fully inserted into and clamped |in the
terminal, as for normal use.

The free-strand is bent without tearing the insulation back in every possible directibn 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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12.8.3 Strand test for non-rewirable installation couplers

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-werst most unfavourable
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 threTormmatassembty of themstattatforrcoupter, forexampte when thecover s pushedom. .|

It shalj not be possible for a free strand of a conductor connected to a live terminatien to| touch
any aqcessible metal parts, or to touch an earthing terminal, or to reduce the creepage distance
and clearance through any constructional gap to the external surface below 1,5'mm.

It shalj not be possible for a free conductor connected to an earth termination to touch ahy live
parts.

12.8.1 Strand test for non-rewirable moulded-on installation couplers
r

Non-réwirable moulded-on installation couplers shall be inspected to verify that there are means
to preyent stray conductor strands and/or live parts to touch anearthing terminal or reflucing
the minimum distance through insulation to the external accéssible surface with the exception
of the|lengagement face of the installation male connector below 1,5 mm.

NOTE |The verification of "means" may require the ‘chécking of the product construction or
produ¢t assembly method.

12.9 |Incorporation of electrical devices

Installption couplers themselves shall not incorporate-any other electrical devices, for example,
switchles, fuses, relays, thermostats, surge protective devices and thermal current-limiting
devicgs.

The Use of installation couplerslas connection for the electrical devices listed abgpve is
permitted.

12.10| Retaining means

Installption couplers shall*be provided with retaining means which engages automatically when
the installation coupler or cap is connected and which is capable of dlsengagement for
disconnecting. It shall only be possible torender disengage the retaining means fenti

neffegtive by a dehberate or |ntent|onal act For mstallatlon couplers C|aSSIerd |n acco
with 7{4.14
sha#mr#%nad&b%&&us&e#a%e%%teel and 7 8. 2 of Table 3, for d|sengageme1t, the

retaining’means shall be opened with a key or tool only.

Compliance is checked by the following test:

The fully engaged installation 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 Distribution blocks

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

Compliance is checked by inspection.
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Shrouds

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

Factory wiring

Non-rewirable installation couplers shall be factory-wired.

12.14
12.14.

Stress test

1 General

In instpllation couplers with earthing contact, the length of the conductors between the ter

or ter

minals

inations and the cable anchorage shall be so adjusted that the current-carrying
conduftors will be stressed before the protective earthing conductor if the cable_ slips ou
cable pnchorage.

12.14]2 Stress test of rewirable installation couplers

Rewir
earthi
condu
condu
after t

Comp

The ¢
led frdg

After
earthi
when

After {
accon
the ins

12.14

In no
betwe
condu
ancho

Comp

t of its

ble installation couplers shall have adequate space for the ¢slack of the profective

ctors and that, in case of excessive stresses, the protective earthing conductor will
ne current-carrying conductors.

iance is checked by the following test.

m the cable anchorage to the corresponding‘terminals by the shortest route.
hey the current-carrying conductors are~correctly connected, the core of the pro

ng conductor is led to its terminal and cut off at a distance 8 mm longer than nec
1/sing the shortest possible path forits correct connection.

modate the loop formed by.the surplus length of the protective earthing conducto
tallation coupler is assembled correctly.

3 Stress test of ngon-rewirable installation couplers

rage.

iancesis~checked by inspection.

12.15

Séparation of non-rewirable installation couplers

ng conductor so that, if the cable anchorage becomes inoperative, the protective egrthing
ctor connection is subjected to strain after the connections of the current-carrying

break

hble is connected to the installation coupler so‘that the current-carrying conductdrs are

ective
bssary

he protective earthing conductohis connected to the terminal, it-raust shall be possible to

when

n-rewirable instaflation couplers with earthing contact, the length of the conductors
en the terminations and the cable anchorage shall be so adjusted that the current-cgrrying
ctors will be stressed before the protective earthing conductor if the cable slips in it4 cable

In non-rewirable installation couplers, it shall not be possible for the cable to be separated from
the installation coupler without making it permanently useless.

NOTE An installation coupler is considered to be permanently useless when for re-assembling the installation

coupler

, parts or materials other than the original are to be used.

Compliance is checked by inspection and by manual test.

13 Protection against harmful ingress of solid foreign objects and against
harmful ingress of water

13.1
The m

General

inimum IP rating shall be IP 20.
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13.2 Protection against harmful ingress of solid foreign-selid objects
The minimum IP rating shall be IP 2X.

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

Compliance is checked in accordance with 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.

13.3 Protection against harmful ingress of water

The ndoaa e 1D ratinas ohall ha 1D 0
ot g ot oe T 7v o

The hpusing of the installation coupler shall provide a degree of protection agaifnst harmful
ingresps of water as declared by the manufacturer.

Compliance is checked in accordance with IEC 60529. For numerals 3 and\4, the osclllating
tube in Figure 4 of IEC 60529:1989 is used. IP classification is measured when the mating parts
are erlgaged completely and caps are used for open installation female ©ennectors.

14 Insulation resistance and electric strength

14.1 |General
The irsulation resistance and the electric strength of instaltation couplers shall be adgquate
betwepn parts described in 14.2 and 14.3 after the following treatment.

Installption couplers shall be fitted with cables and.nét in engagement when subjected|to the
humidjty treatment.

The hiimidity treatment is carried out in a humidity cabinet containing air with a relative hymidity
maintained between 91 % and 95 %. The temperature of the air, at all places where spedimens
can beg located, is maintained within £ 1:°€ of any convenient value t °C between 20 9C and
30 °C.

Beforg being placed in the humidity cabinet, the specimens are brought to a tempdrature
betwegpn t °C and t °C + 4 °C.

The specimens are kept in_the cabinet for:

— 48|h (2 days) for installation couplers with IP-rating IP XO;

— 16B h (7 days) fer.installation couplers with IP-rating higher than IP XO.
After this treatment, the specimens shall show no damage within the meaning of this document
and tHey shall\be able to pass the tests in accordance with 14.2 followed by 14.3.

14.2 |InSulation resistance

The insufatiom resiStance 15 measured Wit a DC voltage of approximately 500 Vapplied as
listed below, each measurement being made 1 min after application of the voltage:

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

c) 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) between each 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 covers and external assembly screws.

While wrapping the metal foil round the outer surface or placing it in contact with the inner
surface of parts of insulating material, it is pressed against holes or grooves, without any
appreciable force, by means of an unjointed test finger test probe 11 of IEC 61032:1997.
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The insulation resistance shall not be less than 5 MQ.

14.3 Electric strength

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 14.2.

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

d) 1 %00 V between each current-carrying part and parts of the earthing circuit;

e) fon rewirable installation couplers, 1 500 V between accessible metal partS\of the|cable
anghorage including clamping screws and a metal rod of the maximum diameter of thg cable
inderted in its place.

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

While \wrapping the metal foil round the outer surface or placing %in contact with thq inner
surface of parts of insulating material, it is pressed against hQles or grooves, witholit any
appregiable force, by means of an unjointed test finger test preg 11 of IEC 61032:1997

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 3 The high-voltage transformer used for(the test should be so designed that when the
outpufterminals are short-circuited after the output voltage has been adjusted to the apprqgpriate
test vgltage, the output current is at least 200 mA. The overcurrent relay shall not trip when the
outpuf current is less than 100 mA.

NoFE4 Care should be taken so_that'the RMS value of the test voltage applied is measured
within|t3 %.

NOTE 42 Glow discharges without a“drop in voltage are neglected.
NOTE 43 An appropriate impulSe test is under consideration.

15 Construction of contacts

15.1 |Resiliency

Installption female connector contact assemblies shall have sufficient resilience to gnsure
adequjate Contact pressure on installation male connector pins.

Com inpnn jo nhanlnd hia, thn fncto annapina $a Mlaiong 16 4~ 10
p AT CCTo CriCOCRC U Oy trhCTCotoaCCOrtmg 1o COrauoCo 1010710

15.2 Resistance of connections
The resistance of connections including the earthing connection shall be sufficiently low.

The contact resistance across the installation coupler is measured and it shall not exceed
1 mQ per clamping unit.

NOTE The contact between the installation female connector contact assembly and the installation male connector
contact pin is also considered to be a clamping unit for the purpose of this requirement.

Compliance is checked by the following test:

Conductors having the rated cross-sectional areas specified by the manufacturer shall be
connected to installation couplers. The clamping screws, if any, are tightened with the torque
values specified in Table 6. Non-rewirable installation couplers shall be tested with conductors
of the rated connecting capacity. The installation coupler is fully engaged and loaded with the
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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 mQ.

15.3

Contact pressure

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

possi

le shrinkage or vielding of the insulating material.

Comp

16 Temperature rise

Conta
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five pd
five pd
to thrg

Install

The te
this, o
showri

For in
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separate test shall be carried out passing the test current through the neutral contact a

earthi
throug

The t
schen
45K

iance is checked by inspection.

cts and other current-carrying parts shall be so designed as to.'prévent exc
rature rise due to current flow under normal operation.

iance is checked by the following test:

ation couplers are fitted with cables having the cross-sectional areas shown in T3
minal screws, if any, being tightened with a torque of thevalues specified in Tablg

ution blocks are tested as delivered.

ircuits for three and five pole installation couplers as well as three pole to three pg
le to three pole distribution blocks are shown~in schematic diagrams of Annex B. §
le distribution blocks shall be measured (or.wired) in the same way as is done fo
e pole distribution blocks.

ation couplers shall be fully engaged:

st current shown in Table 4 is passed through the current-carrying contacts for 1 h
he current-carrying contact andthe earthing contact shall be loaded with the test d
in Table 4 for 1 h.

Stallation couplers having three or more poles, the test current during the test sh
0 through the phasé\contacts. If there is a neutral contact and an earthing con

g contact. If there is either a neutral contact or an earthing contact, the current is p
h the neutralcontact or through the earthing contact and the nearest phase conta

bmperature rise shall be measured at the specified measuring points shown
atic,diagrams of Annex B. During the above tests, the temperature rise shall not €
h single-phase test circuits and 50 K in poly-phase test circuits.
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Table 4 — Test currents for installation couplers

Rated current Test conductor Test current
A mm?2 A
10 1,5 12,5
13 1,5 16,25
16 1,5 20,0
20 2,5 25,0
25 4,0 31,0
32 4,0 6,0 40,0
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17 Breaking capacity

This test is not applicable for installation couplers for DC use only.

Installation couplers for AC applications shall have-a-minimum an adequate 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.

It

The i stallatinn counlars chall ha tactad at thair ratad vunliana and ratad cyrrant in 4 oireg it With
teHAHHOA-GO-HPHEFS—SHaH TP 61t6SHo-a—at+tHeH—atea HoHg e a—aHe6-6tH+FoH—1Ha-61H6

acosg = 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
conneltor at a rate of 15 strokes per minute. The speed of engagement anddisengagenjent of
the ingtallation male connector shall be 0,8 m/s + 0,1 m/s. Electrical contac¢t.shall be mainained
for nolmore than 4 s and no less than 2 s.

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

Compliance is checked by the test in accordance with Clause\10.

After the test, the specimens shall withstand an electriC ‘strength test as specified in 14]3, the
test voltage being reduced to 1 500 V.

The specimens shall show no

— wear impairing their further use;

— delerioration of enclosures or barriers;

— damage on the entry holes for the-male contacts that might impair proper working;
— logsening of electrical or mechanical connections;

— seppage of sealing compouhd.

The humidity treatment is\not repeated before the electric strength test of 14.3 referrefl to in
this clause.

18 Forces necessary to disengage the parts of the installation coupler

Installption couplers shall be such that the installation coupler can be easily disengaged

Compliance js checked by the following test:

The r f:zining means shall he rendered ineffective hefore the test. Installation nnuplnre shall be

engaged and disengaged 10 times. The pull-force measured during the 10th disengagement
shall not exceed 80 N.

For the test of installation couplers with an IP code higher than IP 2XC, the sealing (g9asket), if
any, may be removed.

19 Cables and their connection

19.1 Capability of being fitted

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 8.64.
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Compliance is checked by inspection.

19.2

Relief from pull, thrust and torsion

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

agains
Compl
19.3

t abrasion, for example, by a cable anchorage for rewirable installation couplers.
iance is checked by inspection and by the test in accordance with 19.4.
Relief

For rewirable installation couplers,

— it g

effected;

— the

components of the installation coupler;

— md
no

— the
— the

fixed to the metal parts;

— it
the

— M€

eafthing circuit.

Comp
19.4

Rewir

Non-rg¢wirable installation couplers-shall be tested with the cables as delivered.

Condl
termin
chang|

The ¢
a torq
correg
couplé

hall be clear how the relief from strain and the prevention of twisting is intended

cable anchorage, or at least part of it, shall be integral with or fixed to ofie of the

be used;

cable anchorage shall be of insulating material or be provided with an insulating

se screws are accessible with the test probe B accerding to Figure 2 of IEC 61032

tal parts of the cable anchorage, including its scréws, if any, shall be insulated frg

iance is checked by inspection and by the,test of 19.4.

Capability to connect cables with different cross-sectional area

ctors of the cable of rewirable installation couplers are introduced into the termina
al screws, if any, dre ‘tightened just sufficiently to prevent the conductors from
fng their position(

hble anchorage-is used in the normal way, clamping screws, if any, being tightene
/e as specified in Table 6. After reassembly of the specimen, the components s
tly and_it shall not be possible to push the cable with a force of 10 N into the instg
r to @ny~appreciable extent.

to be

other

keshift methods, such as tying the cable into a knot or tying the ends/with string], shall

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

lining

hall not be possible for the cable to touch the clamping 'screws of the cable anchofage if

1997;
m the

hble installation couplers shall he“tested with the types of cables specified by the
manuflacturer, first with the smallest and then with the largest cross-sectional area.

s. The
easily

d with
hall fit
llation

The s

becimen shall be fixed in an apparatus as shown in Figure 1 such that the axis

of the

cable runs vertically downwards from the cable entry of the installation coupler.

The cable shall be subjected 50 times to a pull force according to Table 5 for 1 s in one smooth
and continuous motion.
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Table 5 — 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 8 502
Over 8 up to and including 11 60 + 2
Over 11 up to and including 16 802
Over 16 100 £ 2

The cable shall not be damaged during testing. After the test, the cable shall not havg
longitydinally 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. Aft
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
starting the test while subjecting it to a preliminary pull of the value specified, at a dista
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 celation to the installation ¢
or the|cable anchorage is measured while the cable is no,longer subjected to the pull fol

been

br this

before
nce of

pupler
ce.

For the measurement of the distortion, the installation-ceupler is to be fixed in an apparafus, an

example of which is shown in Figure 2. The distance between the cable clamp and the
the inptallation coupler or the cable anchorage.shall be equal to the cable diamete
distortion will be measured immediately behind the cable anchorage while the cable is sub
to theltorque.

For ngn-rewirable installation couplers, athole may be drilled into the housing so that the
may become accessible for the measuring indicator just behind the cable anchorage.

The effectiveness of the cable anchorage shall not be affected by drilling the hole.

end of
. The
jected

cable
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Dimensions in millimetres

160 ' 200
ﬁL@
i ; 11
w < P <0 %
IEC

Key

1 Crank

2 Eccentric

3 Sample

Figure 1 — Apparatus for testing the cable anchorage
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IEC

Key
1 Hollow axle for easy twisting
2 Cable clamp for the test cable
3 Cable anchorage of the test specimen
4 Measuring indicator (e.g. a needlg)
5 Installation coupler
6 Vertical movable mounting-support

The holjow axle and the mounting block should be easily movable with respect to each other to compensate|for any
shrinkafe of the cable while twisting.

Figure 2 — Apparatus for measuring the distortion (example)

19.5 |Sharp edges

Installption couplers shall be so designed that the cable cannot be damaged by sharp ledges
where|it enters the installation couplér.

If guafds are provided for this purpose, they shall be of insulating material and shall be rgliably
fixed.

Compliance is checked by inspection and by the relevant tests of 21.4.
20 Mechanical strength
Installption couplers shall have adequate mechanical strength.

Compliance js 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.

Terminal screws and assembly screws are tightened with a torque equal to the value specified
in Table 6.

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 60068-2-31:2008, 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 61032:1997, the installation coupler shall not show any cracks when inspected by normal
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or corrected vision without additional magnification and the cable anchorage shall remain
operational.

Small pieces which are broken off shall not lead to rejection provided that the protection against

electri

¢ shock is maintained.

Damage to finish and small dents which do not reduce the creepage distances or clearances

below

values specified in Clause 23 are neglected.

The approximate 100 mm length may be reduced in order to ensure free fall.

21 Resistance to heat and ageing

21.1
Install

Comp
21.2

Specilrens of installation couplers and caps are kept for 1 h in,@)heating cabine

tempe

During

the sejaling compound shall not flow to such an extent that lie parts are exposed.

A slig
impain

21.3

Parts
couplg
Three

Beforg
broug
plate

possik
specin

Resistance to heat
htion couplers shall be sufficiently resistant to heat.

iance is checked by the tests of 21.2, 21.3, 21.4 and 21.5, as applicable.

Dry heat storage

ature of 100 °C + 2 °C.

the test, the specimens shall not undergo any changefdmpairing their further us

1t displacement of the sealing compound shall besheglected provided that safety
ed.

Ball pressure test

bf insulation material, with the exception@felastomeric or similar materials for instg
rs shall be subjected to a ball-pressure test by means of the apparatus shown in Fig
additional samples are required forthis test.

the test is started, the ball and,the support on which the specimen shall be plac
nt to the temperature specified” The part under test shall be placed on a 3 mm thic
n direct contact with it, so(@s to be supported to withstand the test force. When it
le to carry out the test on the specimen, the test shall be carried out on a speci
nen of the same matetrial at least 2 mm thick.

The s

diamefer is pressed against the surface with a force of 20 N.

The tgst is madedin a heating cabinet maintained at a temperature of:

- 12

parts_of-the earthing circuit in position;

rface of the part\to be tested is placed in the horizontal position and a steel ball of

°C+\2 °C for those parts of installation couplers which retain current-carrying patf

at a

p, and

is not

llation
ure 3.

pd are

steel
is not
Al test

5 mm

ts and

— 70°C Tz °CTforother parts or Instaiiation coupiers.

A current-carrying part or a part of the earthing circuit retained by a mechanical means is
considered to be retained in position. The use of grease or the like is not considered to be
mechanical means.

In case of doubt, to determine whether an insulating material is necessary to retain current-
carrying parts and parts of the earthing circuit in position, the device is examined without

condu

ctors while held in all positions with the insulating material in question removed.

After 1 h, the ball is removed from the specimen which is then cooled down, within 10 s, to
approximately room temperature by immersion in cold water.

The diameter of the impression caused by the ball is measured and shall not exceed 2 mm.
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Dimensions in millimetres

o
Y
2y 1
Key
1 Sample
2 Spherical R = 2,5 mm

Figure 3 — Ball-pressure apparatus

21.4 |Ageing of elastomeric and thermoplastic material

Installption couplers of elastomeric and thermoplastic materials shalllbe adequately resisfant to
ageing.

Compliance is checked for installation couplers by the following test.

Two specimens which have previously been tested for their compliance with Clause 18 shall be
used.

Installption couplers are subjected to an accelerated ageing test carried out in an atmogphere
having the composition and pressure of the ambient air. The specimens are suspended|freely
in a héating cabinet, ventilated by natural air<Circulation. They are kept in the cabinet, which is
maintained at a temperature of 70 °C + 2 °C; for 240 h (10 days).

After this test, the specimens are allowed to attain approximately ambient temperature, apd are
then eixamined.

The specimens shall show no,damage which would lead to non-compliance with this docyment.

21.5 |Current cycling test

Installption couplers shall be sufficiently resistant to ageing.
Compliance is checked by the following test.

Resistance te'\ageing for the installation coupler engaged as for normal use is checked py the
current cyeling ageing test at ambient temperature.

NOTE 1 “Eeor screwless-type clamping units, if any, this test also covers the temperature cycling test with|current
according to 9.10 of [EC 60999-1:1999.

The test is carried out at ambient temperature on all poles of three installation couplers.
Rewirable installation couplers are wired with conductors of cross-section according to Table 4
prepared as for the voltage drop test according to the test in 9.8 of IEC 60999-1:1999.
Non-rewirable installation couplers shall be tested as delivered.

During the test, a test current according to Table 4 is passed through all poles except during
the cooling period.
NOTE 2 The earth contact is not a pole and is not loaded.

The whole test arrangement, including the conductors, shall not be moved until all the following
voltage drop tests in this subclause have been completed.

The assembled installation couplers are then subjected to 384 cycles, each cycle having a
duration of approximately 1 h, divided into 30 min with current and 30 min without current.
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The voltage drop is measured after the 24th, 192nd and 384th temperature cycles are

completed using-the-maximum—ecurrent-rating the test current in accordance with Table 4 and
the test arrangement previously specified in this subclause.

The allowable voltage drop per clamping unit shall not exceed the smaller of the two following
values:

— either 22,5 mV;

— or 1,5 times the value measured after the 24th cycle.

In addition, after this test, an inspection with normal or corrected vision, without additional
magnification, shall show no changes impairing further use, such as cracks, deformations or
the like-

NOTE 3§ A contact is considered to be a clamping unit for the purpose of this document.
22 Screws, current-carrying parts and connections

22.1 |Screws and nuts
Electrical or mechanical connections using screws and nuts shall withstand the mecHanical
stressges occurring in normal use.

Screwjs and nuts which transmit contact pressure shall be of metal and in engagement jwith a
metal thread.

Other|screws and nuts which are operated when moudnting an installation coupler Huring
installation may be in engagement with a thread of insdlation material.

Compliance is checked by inspection and, for screws and nuts which are likely to be opprated
during the life of the installation coupler, by the following test.

The s¢rews and nuts are tightened and loosened
— 10|times for metal screws in engagement with a thread of insulating material and for §crews
of jnsulating material;

— b5 tjmes in all other cases.

Screws or nuts in engagement \with a thread of insulating material and screws of insulating
materlal are completely removed and reinserted each time. The test is carried out by mejans of
a suitable test screwdriver\or spanner applying a torque as shown in Table 6.

NoFE4 The shape of the blade of the test screwdriver should suit the head of the screw to be
tested|

Whenltesting.terminal screws of installation couplers, a conductor is placed in the termingl. The
condugtors\moved each time the screw or nut is loosened.

The s¢rews and nuts shall be tightened smoothly.
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Table 6 — Torque applied for the tightening and loosening test

Nominal diameter of thread Torque
Nm
mm | I
Up to and including 2,8 0,2 0,4
Over 2,8 up to and including 3,0 0,25 0,5
Over 3,0 up to and including 3,2 0,3 0,6
Overn] 3,2 up to and including 3,6 0,4 0,8
Over 3,6 up to and including 4,1 0,7 1,2
Ovenl 4,1 up to and including 4,7 0,8 1,8
Ovenl 4,7 up to and including 5,3 0,8 2,0
Ovel 5,3 - 2,5
Column | applies to screws without heads which, when tightened, do not protrude from the hole

and td other screws which cannot be tightened by m€ans of a screwdriver with a blade| wider

than t

he diameter of the screw.

Column Il applies to other screws and nuts thatzare tightened by means of a screwdriver

During the test, there shall be no damage\that will impair the further use of the instdllation
coupl@r.

NOTE-4 Terminal screws or nuts, connection screws, etc. are those screws or nuts which are used when the
installafion coupler is assembled.

22.2 |Screws and insulating-mxaterial

For sgrews in engagement with a thread of insulating material and screws of insulating m

that a

Fe operated during-the installation of the installation coupler and/or are likely

pterial
to be

operaled during the life_of the installation coupler, a correct introduction of the screw into the

screw

NOTE

hole or nut shallbe ensured.

The requiremient with regard to correct introduction is met if the introduction of the screw in a slanting

is prevgnted, for'example, by guiding the screw by the part to be fixed, by a recess in the female thread o
use of 4 screwswith the leading thread removed.

Comp
22.3

iafce’is checked by inspection and by manual test.

manner
by the

Screws and rivets for electrical and mechanical connections

Screws and rivets that serve as electrical as well as mechanical connections shall be locked
against loosening or turning.

Compliance is checked by inspection and manual tests.

NOTE 1 Spring washers-may can provide satisfactory locking.

NOTE 2 For rivets, a non-circular shank or an appropriate notch-may can be sufficient.

NOTE 3 A sealing compound which softens on heating provides satisfactory locking only for screw connections not

subject

22.4

to torsion in normal use.

Metals of current-carrying parts

Current-carrying parts and earthing contacts shall comply with 8.1.1 of IEC 60999-1:1999.
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23 Clearances, creepage distances and distances through solid insulation

The clearances shall at least meet the requirements for overvoltage category Ill. For creepage
distances, pollution degree 2 as specified in IEC 60664-1 shall be applied. Minimum values for
clearances and creepage distances are given in Tables 7 to 11.

Table 7 — Installation couplers intended for use in supply systems with a maximum
voltage to earth of 150 V AC, rated impulse voltage 2,5 kV

Creepage distances®
mm
Clearance Rated insulation voltage
mm All material Material group
groups I n m
<125V AC <250 V AC

Betwegen:
Live pprts of different polarity 1,5 1,5 1,5 1,8 2,5
Live pprts and
— acfessible external surface? 3,0 38,0 -
— ingccessible external screws or the likeP 1,5 1,5 -
Parts pf the earthing circuit and
— live parts 1,5 1,5 -
— acfessible screws or the like 1,5 1,5 -
— indccessible external screws or the likeP 1,0 1,0 ==

a8 The accessible external surface includes a metal foikin contact with the external surfaces of insulating mgterial.
Ingccessible external screws are those which cannot be touched with the test probe B of IEC 61032:19p7.

¢ Vdlues for creepage distances are adapted to.clearances because creepage distances cannot be smallgr than
the corresponding clearances.
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Table 8 — Installation couplers intended for use in supply systems with a maximum

voltage to earth of 300 V AC, rated impulse voltage 4,0 kV

Creepage distances®

mm
Clearance Rated insulation voltage
All Material group Material group Material group
mm material
groups | 1 1 | 1 ]| | ] ]|
<250V AC <320V AC <400V AC <500V AC
Betwegen:
Live parts of different 3,0 3,0 30 |30 (32303040 302096|]50
polarify
Live pjrts and
— acgessible external
sukface? 5,5 5,5 55 | 55 | 6,4 ——-- ----
— ingccessible external 3,0 3,0 3,0 | 30 | 3.2 -t ——-
sclews or the likeP
Parts pf the earthing circuit
and
— livé parts 3,0 3,0 3,0 | 3,0 | 3,2
— acgessible screws or 3,0 3,0 3,0 | 3,0 | 3,2 - -—-
the like 1,5 1,5 1,5 | 161 1,5
— ingccessible external
scfews or the likeP

a8 The accessible external surface includes a metal foil in contact with the external surfaces of insulating m4g
b Inaccessible external screws are those which cannetbe touched with the test probe B of IEC 61032:19
¢ Vdlues for creepage distances are adapted to clearances because creepage distances cannot be smallg

the¢ corresponding clearances.

terial.
D7.
r than
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T

able 9 - Installation couplers intended for use in single-phase two-wire systems

50 V DC and single-phase three-wire systems 60 V DC, rated impulse voltage 0,8 kV
Creepage distances®
mm
Rated insulation voltage
Clearance
Material group Material group
mm
| ] 1 | ] 1l
<50V DC <63V DC

BetwepTr
Live parts of different 0,2 060 | 085 | 120 | 063 | 0,90 25
polarify
Live pprts and
— acfessible external 05 19 17 24

sufface? ' ’ ’ ’ / . .
— indccessible external 0,2 0,60 0,85 1,2 ~ - -

sclews or the likeP
Parts pf the earthing
circuitfand
— livp parts 0,2 0,6 0,85 1,2 - - -
— aclkessible screws or 0,2 0,6 0,85 1,2 - - -

he lik

ihglike 0,2 0.6 |46 | 1.2
— indccessible external

sclews or the likeP

NOTE| The values of the creepage distances in Table 9 aréalso applicable for a rated impulse voltage of 1,5 kV.

a

The accessible external surface includes a metdPfoil in contact with the external surfaces of ins{lating
material.

Inaccessible external screws are those whichicannot be touched with the test probe B of IEC 61032}1997.

Values for creepage distances are adapfed to clearances because creepage distances cannot be spaller
than the corresponding clearances.
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Table 10 — Installation couplers intended for use in single-phase two-wire systems
120 V DC and single-phase three-wire systems 240 V DC, rated impulse voltage 2,5 kV

Creepage distances®
mm
Clearance Rated insulation voltage
mm All material Material group
groups | ] 1
<125V DC <250V DC

Betwegen:
Live pprts of different polarity 1,5 1,5 1,5 1,8 P.5
Live pprts and
— acgessible external surface? 3,0 3,0 3,0 3,6 5,0
— indccessible external screws or the likeP 1,5 1,5 %] 1,8 2,5
Parts pf the earthing circuit and
- livg parts 1,5 1,5 1,5 1,8 D5
— acgessible screws or the like 15 %5 15 18 D 5
— indccessible external screws or the likeP 1,0 +0 1,0 1,0 1,0

@  The accessible external surface includes a metal foil in contaépwith the external surfaces of insulating mdterial.
Ingccessible external screws are those which cannot be touched with the test probe B of IEC 61032:19p7.

¢ V4dlues for creepage distances are adapted to clearancés.because creepage distances cannot be smallgr than
the corresponding clearances.
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Table 11 — Installation couplers intended for use in single-phase two-wire systems
220 V DC and single-phase three-wire systems 440 V DC, rated impulse voltage 4,0 kV

Creepage distances®
mm
Clearance Rated insulation voltage
mm All material Material group Material group
Groups I I n I I n
<250V DC <400V DC <500V DC

BetwefTT
Live pprts of different polarity 3,0 3,0 3,0 3,0 4.0 3,0 3,6 510
Live pprts and
— accpssible external 55 55 55 56 8.0 55 v 2 1do

sur acea ’ ’ ’ ’ ’ ) ) )
— inagcessible external 3,0 3,0 3,0 3,0 4,0 3.0 3,6 5]0

scr¢ws or the like®
Parts pf the earthing circuit
and
— live|parts 3,0 3,0 3,0 30840 | 3,0 3,6 5]0
— accpssible screws or the 3,0 3,0 3,0 30 4,0 3,0 3,6 5]0

like|

_I ) 1,5 1,5 1,5 1,5 1,5 1,5 1,5 115
— inag¢cessible external

scréws or the likeP
a8 The accessible external surface includes a metal foil in corttact with the external surfaces of insulating mdterial.
b Ingccessible external screws are those which cannot bé\fduched with the test probe B of IEC 61032:19p7.
¢ Vdlues for creepage distances are adapted to cleargnces because creepage distances cannot be smalldr than

th¢ corresponding clearances.

Installption female connectors arectested when not engaged with the installation| male
conneltor. Installation maleconnectors are only tested when engaged with its mating instdllation
femalé connector.

For rewirable installation couplers, the measurements are made with conductors havihg the
smallgst and the largest«cross-sectional area as specified by the manufacturer. Non-rewirable
coupl@grs are tested as'delivered.

24 Resistance torabnormal heat and to tracking

24.1 |Resistance to abnormal heat

Parts made of insulating material which might be exposed to thermal stresses due to el€ctrical
effects ‘and whose deterioration might impair safety shall not be unduly affected by abnormal
heat generated within the installation coupler.

Compliance is checked by the glow-wire test according to IEC 60695-2-11 under the following
conditions:

— 650 °C for parts made of insulating material not intended to retain current-carrying parts
and parts of the earthing circuit in position even though they may be in contact with-them
the current-carrying part;

— 850 °C for parts made of insulating material intended to retain current-carrying parts and
parts of the earthing circuit in position.

A current-carrying part or a part of the earthing circuit retained by a mechanical means is
considered to be retained in position. The use of grease or the like is not considered to be
mechanical means.



https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

—-42 - IEC 61535:2019 RLV © IEC 2019

In case of doubt, to determine whether an insulating material is necessary to retain current-
carrying parts and parts of the earthing circuit in position, the device is examined without
conductors while held in all positions with the insulating material in question removed.

The specified tests are carried out at several places on the same specimen but care shall be
taken to ensure that any deterioration caused by previous tests does not affect the results of
the test to be made.

Small parts, where each surface lies completely within a circle of 15 mm diameter, or where
any part of the surface lies outside a 15 mm diameter circle and where it is not possible to fit a
circle of 8 mm diameter on any part of the surface, are not subjected to the test of this subclause
(see Figure 4 for explanation of "small parts").

NOTE 1
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When checking a surface, projections on the surfaces and holes which are not greater than 2-mn
dimension are disregarded.

The glow-wire test is applied to ensure that an electrically heated test wire under defined test co
t cause ignition of insulating parts or to ensure that a part made of insulating material, which-migh{
by the heated test wire under defined conditions, burns for a limited time only and that without sprea
e or burning parts or by drops falling down from the part under test.

est cannot be made on the complete specimen, a suitable part may,be cut from it
be of the test.

st is made on one specimen only. In case of doubt, the, fest shall be repeated (
[ specimens.

st is made by applying the glow-wire only once.

pecimen shall be positioned during the test ip the most unfavourable position
ed use with the surface tested in a vertical position.

b of the glow-wire shall be applied to the’specified surface of the test specimen
pcount the conditions of the intended Use under which a hot part may come into ¢
e specimen.

pbecimen is regarded as having passed the glow-wire test if:

re is no visible flame and po-sustained glowing, or if
mes and glowing on thé specimen extinguish within 30 s after removal of the glow
shall be no ignition ‘ef the tissue paper or scorching of the board.
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Dimensions in millimetres
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apply.
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NOTE 3
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Dimensions in millix
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b) No test is required

Figure 4 — Explanation of "small part”

Resistance to tracking

stallation couplers, parts of insulating material retaining live parts in position shal
al resistant to tracking.

iance is checked in accordance with IEC 60112.
ic parts are not tested.

aterial under test.shall pass a proof-tracking-index (PTI) of minimum 175 V usir
n A with the intetrval between drops 30 s £ 5 s.

imanufacturerspecifies the used material as to be of PTI =2 400 V (material group
K00 V (material group 1), the reduced creepage distances of Tables 7, 8, 9, 10 4

TFhe_term "reduced creepage distance" means in this context the next smaller creepage distance V|

The PTI value is also used for the assessment of the tracking resistance of insulating mater

hetres

be of

g test

1) or
nd 11

Blue.

als. An

insulating material can be referred to one of the material groups | up to IV if the PTI value tested according to
IEC 60112, test solution A, is equal or higher than the lower limiting value for this material group.

No flashover or breakdown between electrodes shall occur before a total of 50 drops has fallen.

25 Resistance to rusting

Ferrous parts shall be adequately protected against rusting.

Compliance is checked by the following test:

All grease is removed from the parts to be tested by immersion in a cold chemical degreaser
such as petroleum ether for 10 min.

The parts are then immersed for 10 min in a 10 % solution of ammonium chloride in water at a

tempe

rature of 20 °C + 5 °C.
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Without drying, but after shaking off any drops, the parts are placed for 10 min in a box
containing air saturated with moisture at a temperature of 20 °C + 5 °C.

After the parts have been dried for 10 min in a heating cabinet at a temperature of 100 °C + 5 °C
and have been left at room temperature for 24 h, their surface shall show no signs of rust.
Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored.

For small springs and the like and for inaccessible parts exposed to abrasion, a layer of grease
may provide sufficient protection against rusting. Such parts are only subjected to the test if
there is doubt about the effectiveness of the grease film and the test shall then be made without
previous removal of the grease.
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Annex A
(normative)

Routine earth (PE) continuity tests

All non-rewirable installation couplers shall be subjected to the following test. This test does
not apply to distribution blocks for which incorrect wiring is reliably prevented by design.

The test on earth (PE) continuity shall be done using SELV applied for a period of not less than
2 s between the corresponding PE male and/or female contacts of the installation coupler at
each end of the cable.

NOTE L The period of 2 s-may can be reduced or other type of voltages-may can be used if correct resulty can be
guaranteed with automatic timing.

NOTE 4 Any other test which proves that the earth continuity is present is also acceptable.

Earth pontinuity shall be present.
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Annex B
(normative)

Test circuits for temperature rise test—{see Clause 16}

For test circuits for temperature rise according to Clause 16, see Figure B.1 to Figure B.6.

All non-rewirable installation couplers shall be subjected to the following test. This test does
not apply to distribution blocks for which incorrect wiring is reliably prevented by design.

The test on earth (PE) c nt|nU|ty shall be done using SELV applied for a perlod of not less than
2 s betw = ding s G coupler at
each ¢ nd of the cable

NOTE 1 The period of 2 s can be reduced or other type of voltages can be used if correct results can\d€ guafanteed
with aufomatic timing.

NOTE 4 Any other test which proves that the earth continuity is present is also acceptable.

Earth pontinuity shall be present.
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Figure B.1 — 1P + N*+\PE installation couplers, including N (left figure),
including PE (right figure)
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Figure B.2 — 3P + N + PE installation couplers, 3 phases loaded (left figure),
N and PE loaded (right figure)
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Figure B.3 — 1P + N + PE distribution block, phase and N loaded
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Figure B.4 — 1P + N + PE distribution block, phase and PE loaded


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 RLV © IEC 2019

— 48 —

IEC

| . -0
I N
~ ° o o
T ] AR AT A S] HSA] H
~¢ We = g We = me We = 7} —¢ e =z e He =z me He =
o ﬁP o m.
oy yyl eyl 1 eyl )
~¢ be = ~g He = we He z¢ | o ~¢ He =z ~e Lo =z e We z¢ |!
T T Tl S B 1
5 fE |
—¢ e =z ~e e =z me e = _.Wm 71%N 2%N4\ 3%N_
R ] ___ﬁmm ﬁ___ Tl T
s ¥, |
| ] TM 7 L |
SRR R SRLE R ﬁ
| o |
LI L i
I atrtrey I S W o i W Bl L ;
T4 _ Teper o1
¢ g Ug z¢ o 0 ~¢'rve He zle o
b B 4
m A
¥ A

@ Temperature measuring point

IEC

Figure B.6 — 3P + N + PE to 1P + N + PE distribution block, N and PE loaded
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Annex C
(normative)

Number of sets of test samples used for the tests
and sequence of tests for each set

Table C.1 — Sets of samples

Subclause Title Set-number
8 Marking gnd documentation No_1
9 D o «
10 Protection against electric shock *
. T . . «
2 Construction %
19 Cables-and their connection »
P3 .; SaraRces,-creepage distances-and-distances-through-solid

2.3 Mechanical strength of contacts No. 2

432 Protection-against-harmful-ingress-of water No-—3

hq b . . b  forei ) . «
14 Insulation resistance and electric strength No. 4
15 Construction-of contacts %
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Clause/Subclause Title Set number Nsuanr:‘bp(-:l;:f
8 Marking and documentation
9 Dangerous compatibility
10 Protection against electric shock
11 Terminals, terminations and connectable conductors NO. 1 3
12 Construction
19 Cables and their connection
23 Cle_argnces,_creepage distances and distances through
solid insulation
12.3 Mechanical strength of contacts NO. 2 3
13.3 Protection against harmful ingress of water No. 3
13.2 Pr(_)tection against harmful ingress of solid foreign 3
objects
14 Insulation resistance and electric strength No. 4
15 Construction of contacts 3
16 Temperature rise
17 Breaking capacity © No. 5 3
18 ili]osrtc;?lztigr?c(::eosus;g to disengagey, the parts of the No. 6
3
21.4 Resistance to ageing
20 Mechanical strength No. 7
22 Screws, current-cartying parts and connections °
21.5 Current cycling tést No. 8 3 (6)?2
24 1 Resistance te.abnormal heat No. 9
21.2 Dry heat\storage 3
25 Resistance to rusting
24.2 Resistance to tracking (Separate test specimeh)®
21.3 Resistance to heat (ball pressure test) (Separate test specimeh)®
a8  Ong additional set of 3 samples may be necessary for testing with conductors of the smallest and larges} cross
seg¢tion,\See 9.8 of IEC 60999-1:1999.
b Anladdifional set of 3 samples is necessary. if applicable. or separate test probes. produced by a similar njolding

process and tool, shall be used.
¢ Does not apply for DC application.
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D.1

Annex D
(informative)

Guide to use

General

Installation coupler systems can be used in applications where the quick and easy connecting
of different parts of the installation is required. These systems are all designed for rapid
connecting which guarantees the correct connection. The use of installation couplers facilitates
the installation and disconnecting. Possible changes and repairs can be made easily

afterw

Use o
Install

Install
Install
Produ
is inte

D.2

Install

normal in commercial and office buildings. In this kind,of application, the flexibility

install

furnisling of rooms are easily changeable. By using the installation coupler syste

install

In hoy
somet]

Install
cables
linked
consig
examf

and piimps.

Install
the lig

D.3

Use a

:
AlusS.

the installation coupler system makes planning easier. Cable sets can be prefabri
htion couplers may be used with rigid or flexible cables.

btion couplers are not intended to be used instead of plug and socket2outlet sy

ation couplers are intended to be connected and disconnected without current fl
ct committees may elect to use installation couplers for connections™to equipment

Applications
htion coupler systems can be used in suspended floorstand ceilings which are now
ation is achieved by using the installation coUpler system because the fittin
htion work becomes quicker than by using traditional mounting methods.

ses, the use of installation coupler systems has a role due to the fact that hous
mes assembled from prefabricated elements.

. Separate luminaires are a typical group of electrical equipment which can be
ts of different units connécted to each other by several installation couplers. T
les are air conditioners(and heat recovery units which have separate motors, contrg
btion couplers may be used in outdoor applications. For example they can be us
hting system of\a@ crane or for the installation in a carport.
Use of-installation couplers

hd theninitial verification of installation couplers should be carried out according

nationlal wiring rules. These are normally based on requirements laid down in the IEC

series

nded for permanent connection (e.g. hot water services, fixed_ installed luminaires).

cated.

btems.
bwing.
which

adays
of the
g and
m the

eS are

ation couplers can be a part or a component of equipment; not just a method of connlecting

easily

to a comprehensive lighting;system by using installation couplers. Machinery commonly

ypical
| units

ed for

to the
60364

Installation couplers may be installed as shown in Figure D.1.
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N

\O IEC
&
Ke \\
YO
1+ . Distribution board

Junction box

@ Mains cables (fixed installation)

3
4 Factory wired cable set
@’ 5 Small distribution board
Q~ 6 Lighting fixture
7 Distribution block
8 Factory wired cable set

Q/ 9 Socket-outlet for office desk
AN 10 Switch

11 Pillar

12 Trunking/ducting

13 Suspended floor

14 Suspended ceiling

Figure D.1 — Examples of use of installation couplers
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Annex E
(normative)

Warning symbol used in DC applications

The following symbol (see Figure E.1 [IEC 60417-6070 (2011-06, but modified)]) shall be used
to show that a DC-installation connector according to this document shall not be connected or
disconnected under load.

IEC

Figure E.1 — Symbol "DO NOT CONNECT OR DISCONNECT UNDER LOAD"
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IEC 6{'\’)!“/1 Loll o) L 1L L F T L tallatl
YUT (dIT YdAltlo ), LUWTVUINIAyT CIoUirivdr mrotdirtdirvrro

IEC 6(0364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for,sgfety —
Protegtion against electric shock

IEC 60364-5-52:2009, Low-voltage electrical installations—ef-buildings — Part)5-52: Selection
and ernection of electrical equipment — Wiring systems

IEC 60364-7-713, Low-voltage electrical installations-ef-buildings — Rart 7-713: Requirgments
for spgcial installations-and or locations — Furniture

IEC 61617, Graphical symbols for diagrams (available at http:/{fstd.iec.ch/iec60617)

IEC 60906 (all parts), IEC system of plugs and socket-outlets for household and similar
purpoges

IEC 61995 (all parts), Devices for the connection\of luminaires for household and similar
purposes
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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

2)

3)

4)

5)

6)

7)

8)

9)

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
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This
Amen

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
ication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee ,in
he subject dealt with may participate in this preparatory work. International, governméntal arjd non-
ernmental organizations liaising with the IEC also participate in this preparation. IEC coflaborates|closely
the International Organization for Standardization (ISO) in accordance with condjtions” determ|ned by
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as{possible, an interpational
Eensus of opinion on the relevant subjects since each technical committee, has representation from all
ested IEC National Committees.

Publications have the form of recommendations for international use andJare accepted by IEC National
mittees in that sense. While all reasonable efforts are made to ensufe that the technical contenfl of IEC
ications is accurate, IEC cannot be held responsible for the way/in which they are used or for any
nterpretation by any end user.

rder to promote international uniformity, IEC National Commijttees undertake to apply IEC Publ|cations
Sparently to the maximum extent possible in their natiopalSand regional publications. Any divérgence
een any IEC Publication and the corresponding national on regional publication shall be clearly indi¢ated in
atter.

itself does not provide any attestation of conformitys_Independent certification bodies provide copformity
essment services and, in some areas, access to }EC marks of conformity. IEC is not responsible |[for any
ices carried out by independent certification badies:

sers should ensure that they have the latestedition of this publication.

iability shall attach to IEC or its directors,“émployees, servants or agents including individual expdrts and
hbers of its technical committees and IEC' National Committees for any personal injury, property darpage or
r damage of any nature whatsoever,/whether direct or indirect, or for costs (including legal feg¢s) and
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
ications.

ntion is drawn to the Normative references cited in this publication. Use of the referenced publications is
Epensable for the correct application of this publication.

ntion is drawn to the~pdossibility that some of the elements of this IEC Publication may be the supject of
nt rights. IEC shall-net’be held responsible for identifying any or all such patent rights.

ptional Standard IEC 61535 has been prepared by IEC technical committee 23:
cal accessories.

second edition cancels and replaces the first edition published in 2009 and

iment 1:2012. This edition constitutes a technical revision.

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

a) enlargement of the scope to DC application;

b)

d)

addition of further requirements as regards DC application (marking, etc.), no additional

test procedures were deemed necessary; however some modifications were necessary in
the normative text;

changes and enhancement of the field of application of installation couplers into outdoor
applications;

addition of a suitable temperature range;
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e) updating of the list of normative references, modified to undated references, where
possible.

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

CDV Report on voting
23/792/CDV 23/848/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this| standard, the following print types are used:

e requirements proper: in roman type;

e tegt specifications: in italic type;

e explanatory matter: in smaller roman type.
The committee has decided that the contents of this documentwill remain unchanged until the

stabilify date indicated on the IEC website under "http://webstore.iec.ch” in the data reldted to
the specific document. At this date, the document will be

e reg¢onfirmed,
° wilhdrawn,

e e

laced by a revised edition, or

e amended.
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INTRODUCTION

AC and DC installation couplers according to this document may be used, for example, in
prefabricated buildings, commercial showrooms, installation cavities, such as suspended
floors and ceilings, in partition walls and in any similar applications, or cable tray systems,
cable ladder systems, cable ducting systems and cable trunking systems or in furniture
complying with IEC 60364-7-713.

This document may be used as a guide for installation couplers with additional contacts for
voltages other than mains voltages.

Partictlar requirements for installation couplers, for example, for use at higher ambient
tempefratures, with higher mechanical durability (e.g. metal housings), with highgr fire
resistance and for use in control circuits (e.g. SELV), are under consideration.

o

National rules can have requirements concerning the accessibility of installation coupler

National rules can specify who is allowed to carry out the connectign,-and disconnec{ion of
installation couplers.

National rules can have requirements concerning installation codplers with metal conduigs.



https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 © IEC 2019 -9-

INSTALLATION COUPLERS INTENDED FOR PERMANENT
CONNECTION IN FIXED INSTALLATIONS

1 Scope

This document applies to two-wire, up to five-wire installation couplers, including earth, if
provided, with a rated voltage up to and including 500 V AC or DC and a rated connecting

capac

ty up to and including 10 mm? for permanent connection in electrical install

tions.

Install
outsid

An ing
conne
nor to
or ma
means

Install
couplg
accorg

Install
tempe
+35 °(
use.

NOTE 1

NOTE 2
instruct

In loc

hazarIous locations, for example where explosions are liable to occur, special constru

canb

NOTE j

2 N

The fdq

ation couplers with additional contacts for voltages other than mains voltags
e the scope of this document.

tallation coupler consists of an installation female connector and an_.installatiorn
ctor for permanent connection not intended to be engaged or disengaged unde
be engaged or disengaged other than during first installation or during reconfigy
ntenance of the wiring system in which installation couplers have been installed
that installation couplers are only intended for infrequent use.

rs are not suitable for use in place of devices fér ‘connecting luminaires (
ing to IEC 61995 (all parts) or in place of luminaire stupporting couplers (LSCs).

ratures not normally exceeding +40 °C, but their average over a period does not &
L, with a lower limit of the ambient air temperature of =5 °C, either for indoor or o

Additional tests for use in cold climates are under consideration.

For other temperatures, necessary information can be given in the manufacturer's ins
ons.

ations where special conditions prevail, as in ships, vehicles and the like 3
required.

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

brmative references

S are

male
r load
ration
. This

ation couplers are not suitable for use in place of socket-outlet systems. Instdllation

DCLs)

ation couplers complying with this document are suitable for use at ambient

xceed
itdoor

allation

nd in
ctions

conter

t\constitutes requirements of this document. For dated references, only the

llewing documents are referred to in the text in such a way that some or all cItheir
d

ition

cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60068-2-31:2008, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling
shocks, primarily for equipment-type specimens

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

IEC 60529:1989, Degrees of protection provided by enclosures (IP
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

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

IEC 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60998-2-3, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-3: Particular requirements for connecting devices as separate entities with
insulation-piercing clamping units

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for sdrew-type and screwless-type clamping units — Part 1. General requirements and
particllar requirements for clamping units for conductors from 0,2 mm2 up to ~3p mm?
(included)

IEC 61032:1997, Protection of persons and equipment by enclosures — Probés)for verifi¢ation

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use if)standardization at the following
addresgses:

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

e ISP Online browsing platform: available at http://www.iso.org/obp

Wherg the terms "voltage" and "current" are-~used in this document, they are RMS values,
unlesq otherwise specified.

3.1
rated jvoltage
voltagpe assigned to the installation coupler by the manufacturer

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

Note 1 jo entry: ,Ratéd current refers to the installation coupler itself and not to an electric circuit.

3.3
rated [coannecting 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 1 to entry: The expression "permanent connection” is to be understood as a connection which is maintained
as long as an installation exists.

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
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installation, during maintenance of the wiring system or during re-configuration of the wiring
system

3.6
instal
load s

3.7
instal

lation male connector
ide portion of an installation coupler which contains the male contacts

lation female connector

supply side portion of an installation coupler which contains the female contacts

3.8
instal
family

ation coupler system
of installation couplers consisting of one or more installation femalel/conn

compatible by mechanical coding features with one or more installation male cénnector

the sa

Note 1

3.9

Ime ratings produced according to the specification of one manufacturer

o entry: The meaning of one manufacturer is in this case of one and the same fmanufacturer.

wiring system
assenibly made up of a cable or cables or busbars and .the parts which secure

neces

sary enclose the cables or busbars

ectors
5, with

and if

[SOURCE: IEC 60364-5-52:2009, 520.3.1, modified < Y'bare or insulated conductorg" has
been feplaced with "a cable".]

3.10

rewirgble installation coupler

install

3.1

ation coupler so constructed that the¢able can be replaced

non-réwirable installation coupler

install

and agsembly by the manufacturer

Note 1

3.12

o entry: See also 1214y

non-réewirable moulded-on installation coupler
non-rgwirable jinstallation coupler so constructed that the contacts, terminals or conndctions

and t
mould

3.13

ne attached cable ends are surrounded by insulating material manufactured
jng process

ation coupler so constructgd that it forms a complete unit with the cable after connlection

by a

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

3.14

distribution block
device intended for branching of circuits

3.15
retain

ing 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 disengagement

Note 1 to entry: The disengagement may be done by hand or by the use of a tool.
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3.16
cap
removable barrier to prevent ready accessibility to an unused installation female connector

3.17

routine test

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

3.18

type test
test ofomeormore—devices made—to—a—certain u'caigll to—stowthatthe u'caigll meets—gertain
requirements

3.19
readily accessible
accessibility to touch extending from any point on a surface where persons, usually stand or
move |[about to the limits which a person can reach with the hand, innany direction without
assistance

Note 1 jo entry: See IEC 60364-4-41:2005, Annex B.

3.20
terminal
part of an accessory to which a conductor is attached, providing a reusable connection

3.21
termination
part of an accessory to which a conductor is pefmanently attached

[SOURCE: IEC 60050-442:1998, 442-06406]

4 Gepgneral requirements

Installption couplers shall. be so designed and constructed that, in normal use] their
performance is reliable and\without danger to the user or damage to the surroundings.

Compliance is checked by carrying out all the relevant tests specified.

NOTE |[In the USAy‘these installation couplers are not permitted to be used where they will not be visiljle after
installafion.

5 Copnditions for tests

5.1 General

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

Only connectors (male and female) of one installation coupler system according to the
specification of one and the same manufacturer shall be mated together for carrying out the
test.

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

NOTE

In the UK, where installation couplers have more than 5 wires, they shall meet the requirem

ents of

IEC 61535 as though they were included in the scope and shall be tested in such a way that all of the mains

voltage

5.2

pins are subjected to the same level of testing.

Test conditions

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.

Where the value of the temperature is of importance, the test shall be carried out at

20 °CE5°C:

5.3

For tejsting purposes, non-rewirable installation couplers shall be provided (with cables

least 1

5.4

If not [otherwise specified in this document, the tests shall be carried out in the order

clausqg

5.5

Installption male connectors, caps, installation female{connectors and distribution block
be tested in connection with their matching counterparts complying with this document.

The sé¢ts of test specimens shall undergo thectests as specified in Table C.1.

5.6

Specimens are deemed not to comply with this document if there is more than one spe

failure

If one
test a

Tests on non-rewirable installation couplers

m length unless otherwise specified in this document.

Order of tests

s/subclauses as specified in Table C.1.

Specification of tests

Compliance requirements

in any one of the tests.

specimen of a given set fails in a test due to an assembly or manufacturing fau
nd those preceding;-which may have influenced the result of that test, are repea

of at

of the

5 shall

cimen

t, that
ed on

another set of specimens of the same set number as specified in Table C.1, all of whicl shall

then ¢

NOTE
which
addition
submitt

omply with the repeated tests.

The applicant can submit, together with the specified number of specimens, the additional set of sp4g

al specimens and will reject only if a further failure occurs. If the additional set of specimeng
pddat the same time as the specified number of specimens, the failure of one specimen will entail rej

cimens

an besrequired should one specimen fail. The testing station will then, without further request, test

is not
pction.

5.7

Routine tests for non-rewirable installation couplers

Routine tests for non-rewirable installation couplers are specified in Annex A.

6 Ratings

6.1

Rated voltage

Installation couplers should preferably have a rated voltage chosen either from Table 1 for AC
application or from Table 2 for DC application.

All components of the same installation coupler system shall have the same phase to neutral
voltage rating.


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

—14 -

IEC 61535:2019 © IEC 2019

Table 1 — Voltage rating for installation couplers in AC application

Nominal voltage of
power supply system

Rated voltage

Rated impulse voltage

\ \ kV
100 125 2,5
100/200 125/250 2,5
230 250 4,0
230/400 250/400 4,0
277/480 320/500 4,0

Table 2 — Voltage rating for installation couplers in DC application

Nominal voltage of
power supply system

Rated voltage

Rated’impulse voltagp

\ \ kV

12 12 to be defined

60 60 to be defined
1202 to 240° 125/250 2,5
2202 to 440P 250/500 4,0

NOTE | For DC applications up to 60 V, due to load swijtching, much higher voltages than the rated volthge are

voltage.
a Voltage live conductor against reference @onductor / earth.
b Voltage live conductor (+ / — polarity).

also possible, therefore the complete circuit_ has“to be considered when defining the rating for |mpulse

6.2 Rated current

Installption couplers shotld preferably have a rated current chosen from the following vglues:

- 10[A
- 13[A
- 16[A
- 20[A

- 25lA
- 32A.

6.3 Rated connecting capacity

Installation couplers should preferably have a rated connecting capacity chosen from the

following values:

- 1,5 mm?
- 2,5 mm?
- 4 mm?
- 6 mm2
- 10 mm2,
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6.4 Tests

Compliance with 6.1, 6.2 and 6.3 is checked by inspection of markings according to Clause 8.
7 Classification

Installation couplers are classified according to Table 3.

Table 3 — Classes of installation couplers

Criterion Possible classes of installation couplers

711 2,5kV
7.1.2 4kV
7.2.1 Rewirable

7.1 Rated impulse voltage

7.2 Method of connecting the cable
7.2.2 Non-rewirable

olid foreign objects and ingress of

7.3 {egree of protection against ingress of
ater according to IEC 60529 (IP-Code)

7.4 location where installation couplers 7.4.1 Readily aceessible
Wwill be installed 7.4.2

Non-readily accessible

7.5.1 Withrearthing contact

7.5 [Existence of an earthing contact
7.5.2 (AWithout earthing contact

7,64 Solid

7.6.2 Rigid (solid and stranded)
7.6.3 Flexible

7.6 Type of conductors to be connected

7.6.4 Both rigid (solid and stranded) and flexible

7.7.1 Installation couplers with screw-type terminals

7.7 Type of terminals for rewirable

h . 7.7.2 Installation couplers with screwless terminals
installation couplers only

7.7.3 Installation couplers with insulation piercing termiinals
7.8.1 AC
7.8.2 DC

7.8 Application

©
=3

gtallation_Couplers for readily accessible areas can also be used in non-readily accessible areas.

8 Marking and documentation

8.1 General
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 shall also
be marked.
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The second characteristic numeral for the degree of protection against harmful effects due
to ingress of water shall be marked if declared to be higher than 3, in which case the first

ch

aracteristic numeral shall also be marked;

e) type reference;

f) rated connecting capacity for rewirable installation coupler in mm2;

g) co

nnected conductor size in mmZ2 for non-rewirable installation coupler;

h) DC, when constructed to be used in direct current systems;

i) a warning symbol according to Annex E, when constructed to be used in a DC system. For
connectors too small to have a marking, a separate label with this warning symbol shall be

available for installation couplers for direct current.
8.2 |Use of symbols or letters
When|symbols or letters are used, they shall be as follows:
e rated connecting capacity in square millimetres mm?2 or O
e volts Vv
e anjperes A
e alternating current ~or,AC
e direct current =wrDC
e pokitive pole (in DC systems) +
e nepative pole (in DC systems) -
e nelptral N
e mif-point M
e eafth @ or PE
(IEC 60617-S00200:2001-07)
8.3 [Markings
Markings on the installation coupler according to items in 8.1 shall be readily visible
installation.
Terminal markings«for’AC application shall be L1, L2, L3 or 1, 2, 3, or equivalent. N
terminfals shall be“marked with N. Terminal markings for DC application shall be L+, L
or eqyivalent./Mid-point terminals shall be marked with M. Earthing terminals shall ha
relevant marking. These markings shall not be placed on screws, removable washers
other geasily removable parts.

before

eutral
tl +l _1
ve the
Dr any

If terminals are designed to accept only one type of conductor, for example, 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.

Markings and labels shall be durable and clearly legible with normal or corrected vision,
without additional magnification.

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/cm?3.

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

A warning label for DC use "Do not connect or disconnect under load" according to Annex E
shall be provided.

8.4 Documentation

The anufacturer's catatogue or mstattation nstructions  shalt_contatm _the  fofjlowing
informlation:

a) ingtallation couplers are intended for connection and disconnection without load, onl

b) types of cables intended to be fitted into the installation couplers;
c) if the installation coupler is not suitable for installation in readily accessible areas;
d) if additional parts or precautions are necessary for use in readily accessible areas;

e) an| appropriate marking indicating the length of insulation_teObe removed befofe the
indertion of the conductor into the screwless terminal;

f) length of slack of a PE conductor for rewirable installation couplers (see 12.14);

g) warning advising the installer that dangerous compatibility between different manufdcturer
ingtallation coupler systems is not automatically prevented by compliance with IEC 6{1535;

h) stgtement that installation coupler systems are-not replacements for the national dofnestic
plyg and socket outlet system;

i) if Jooping-in is intended, wiring instructiof's shall be specified in the manufacturer's
teghnical documentation;

j) fonDC use, a label "Do not connect o’disconnect under load" according to Annex E ghall
be|provided by the manufacturer. Instruction to the installer shall be provided in the
ingtallation instructions to attach<the warning label as close as possible to the installation
coppler for direct current;

k) stgtement that installation(couplers shall be used with the retaining means as provided by
the manufacturers (refer'to 12.10).

The infstallation instructions shall be available in the manufacturer's catalogue, in the teghnical
documentation or inside or on the smallest packaging unit.

9 Dangerous compatibility

9.1 Unintended or improper connection

An installation coupler system shall be designed and constructed so that unintended or
improper connection is prevented.

An installation coupler system shall be designed and constructed so that connection between
alternating current and direct current is prevented.

NOTE Unintended or improper connection includes single-pole connection, except for earth-to-earth connection.

Compliance is checked by inspection and the following test.

It shall not be possible to insert the installation male connector into the installation female
connector resulting in a dangerous situation.
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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 a force of 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 35 °C = 2 °C, all parts installation
coupler being at this temperature.

During the test, no contact shall occur.

9.2 |Engagement

It shall not be possible, within a given installation coupler system, to engage @n ‘instdllation
male ¢onnector with an installation female connector:

— with a different number of live poles; exceptions may be admitted foryinstallation female
cophnectors which are specially constructed for the purpose of allowing engagement with
ingtallation male connectors of a lower number of poles, provided that no dangerous
sitpation can arise;

— wilhout earthing contact if the installation male connector is¢an installation male conpector
with earthing contact;

— with different phase to neutral voltage ratings or diffefent rated currents.

Compliance is checked by the test in accordance with<9.1.

9.3 |Compatibility of different installation coupler systems

Installption couplers of different systems from the same manufacturer shall npt be
dangerously compatible.

Compliance is checked by the test in-accordance with 9.1.

9.4 |[Compatibility with standard systems

Installption couplers in-acecordance with this document shall not be compatible with systems
specifled in standard-sheets of IEC 60309 (all parts), IEC 60320 (all parts), IEC 60906 (all
parts)| or with the national household plug and socket-outlet systems of the country whdre the
produ¢t is placedyon the market.

NOTE |Some mational plug and socket-outlet systems are shown in IEC TR 60083.

Compliance is checked by manual test and, in case of doubt, by examination of drawing

or

10 Protection against electric shock

10.1 Degree of protection against ingress of solid foreign objects

An engaged installation coupler shall comply with the requirements of IP 2XC. The installation
coupler shall be so designed that live parts are not accessible if the installation male and
installation female connector are partially or completely engaged. The installation female
connector shall be so designed that live parts are not accessible when disengaged and shall
comply with the requirements for IP 2X. The earthing contact and any metal parts connected
to the earthing contact shall not be accessible when the installation coupler is completely
engaged, except for installation couplers in metal conduits (where erection rules ask for such
practice).
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NOTE National rules can have requirements concerning installation couplers with metal conduits.

Installation couplers for use in readily accessible areas shall comply with IP 2XD both
engaged and unengaged.

If the engagement face of the installation female connector for readily accessible areas does
not comply with IP 2XD, the manufacturer shall make caps available. These caps shall only
be removable with the aid of a tool.

Compliance is checked after the removal of parts which can be removed without the use of a
tool by using test probe C in accordance with Figure 3 of IEC 61032:1997, test probe D in
accordance with Figure 4 of IFC 61032:1997 and test probe 11 in accordance with Figure 7 of
IEC 61032:1997. Test probes are applied in accordance with IEC 60529.

10.2 |Access to live parts

It shal] not be possible to access live parts without the aid of a tool.

Bushgs, 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 goupler.

Compliance is checked by inspection and by manual test.

10.3 |External parts

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

NOTE [National rules can have requirements concerning‘installation couplers with metal housings.

Compliance is checked by inspection.

11 Terminals, terminations and"connectable conductors

11.1 |Terminals and terminations
11.1.1 General

For installation couplers with clamping units, IEC 60999-1:1999 applies, as applicable, with
the exiception of the'test of 9.10 thereof.

NOTE The'test of 9.10 of IEC 60999-1:1999 is covered by the cycling ageing test in accordance with|21.5 of
this doqument.

NOTE 2—Fhe-tost-of-0-8-0f HEC-60009-1:1090-is-coverod-by-the-contactresistance-testin-aceordanse-withl 15.2 of

this document.

11.1.2 Terminals of rewirable installation couplers

Rewirable installation couplers shall be provided with screw-type terminals, with screwless
terminals or reusable insulation piercing terminals.

Terminals with screw clamping means shall allow the conductor to be connected without any
special preparation but shall also allow prepared conductors if specified.

Insulation piercing terminals shall comply with IEC 60998-2-3.
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11.1.3 Terminations of non-rewirable installation couplers

Non-rewirable installation couplers shall be provided with soldered, welded, crimped
terminations or means for insulation piercing or screwless clamping units or equally effective
permanent means.

Screwless terminals and insulation piercing terminals are not allowed for non-rewirable
moulded-on installation couplers except when means are included that prevent the moulding
material from penetrating into the clamping unit.

Solder-type terminations shall be provided with means that are independent of the solder for

mech:— aiealbe fivina tha condiictar 1o ~acition
gy gt et oo CtoOT T P O STt O

Compliance is checked by inspection, measurement and the test of 22.1.

11.2 LConnectable conductors

Termipals for the rewirable installation female connector and the rewirable installation male
conneftor shall not have smaller rated connecting capacities than as follows:
— 1,5 mm?2 for installation couplers marked 10 A according to the maximum current ratihg;
— 1,3 mm?2 for installation couplers marked 16 A according to-the maximum current ratihg;
— 2,5 mm?2 for installation couplers marked 20 A accordingto the maximum current ratihg;
— 4 hm2 for installation couplers marked 25 A according*to the maximum current rating;
— 6 m2 for installation couplers marked 32 A accarding to the maximum current rating.

NOTE [National wiring rules determine the rating of the circuit in which the relevant installation coupler is pllowed
to be uged.

Compliance is checked by the following test:

Condyctors with the indicated cross-Sectional areas and types shall be connected and gcrews
shall pe tightened with the torque values specified in Table 6. For installation coluplers
classitied according to 7.6.3 ahd”’7.6.4 in Table 3, the test is carried out in conjunction with
the te§t of 12.8.

12 Construction

12.1 |Earth connection

Installption_seouplers shall be so constructed that when inserting the installation| male
conneptory.the earth connection, if any, is made at least 1 mm before the current-cgrrying
contagts. 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.
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12.2 Locking against rotation

Contacts of installation male connectors shall be locked against rotation if male contacts can
be touched without the aid of a tool.

Compliance is checked by the following tests:

A torque with a value of 0,4 Nm is applied to the contacts for 60 s in one direction and for 60 s
in the opposite direction. The contact parts shall not rotate more than an angle of 30° in total.

NOTE Terminal screws can be used to prevent the contacts from rotating.

12.3 |Mechanical strength of contacts

Contafts shall be securely fixed and shall have sufficient mechanical strength. They shpll not
be removable without the aid of a tool.

NOTE |This requirement does not exclude floating contacts.

Compliance is checked by inspection and by the following test.

The installation coupler shall be mounted as for normal use and with all contacts insjtalled.
Any dccessory or cover which is not essential for the contact retaining system may be
loosened or removed.

The imstallation coupler shall be placed in a heating“cabinet for 1 h at a temperature of
(70 £ p) °C.

Immediately after the heating period, an axialdorce of 40 N shall be applied to each confact of
the imstallation female connector and _installation male connector in both dirdctions
consegutively. This force shall be reached by gradual increase at a rate not exceeding PO N/s
until the specified value 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
contacgt shall have been displaced in the body of the installation coupler by more than 1 mm.

12.4 |Housing of rewirable installation couplers

The hpusing of<rewirable installation couplers shall completely enclose the terminals apd the
ends ¢f cablessheaths. It shall be possible to arrange each conductor such that its insdilation
cannof come’into contact with live parts having another polarity.

Compliance is checked by inspection and manual test.

12.5 Housing of non-rewirable installation couplers

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.

Compliance is checked by inspection and manual test.

12.6 Dismantling and opening of rewirable installation couplers

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.
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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 Earthing contact and earthing terminal

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

NOTE 1 reliable

manner|

NOTE 4 Clamping screws or the spring of screwless-type clamping units are not considered to“be" parf of the
contact

Compliance is checked by inspection and test in accordance with Clause 16.

12.8 |Loose conductor strands

12.8.1L General

Rewirable installation couplers classified according to 7.6.3 or 7.6.4 of Table 3 shall |be so
designed that loose conductor strands in the installation (coupler will not present a fisk of
electric shock.

For ngn-rewirable installation couplers, means shall be provided to prevent loose conductor
strands from reducing the minimum clearance and creepage distance requirements and the
distanpe through solid insulation between conductors and all accessible external surfapes of
the inptallation coupler, with the exception of the engagement face of the installation male
conneftor of the installation coupler.

Compliance is checked by the following:

— fonrewirable installation couplers, the test of 12.8.2;

— fonnon-rewirable non-moulded-on installation couplers, the test of 12.8.3;

— fonl non-rewirable moulded-on installation couplers, by verification and inspection
acgording to 12.84,

12.8.20 Strand test for rewirable installation couplers

A length of_6:mm of insulation is removed from the end of a flexible conductor, haying a
minimum (cross-sectional area specified by the manufacturer. One strand of the flexible
condugtof /is left free and the remaining strands are fully inserted into and clamped |in the

H L £, L
terminat—asforormatuse:

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.
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If necessary the test is repeated with the free strand in another position.

12.8.3 Strand test for non-rewirable installation couplers

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 most
unfavourable 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

WithOL+ maliina charn bhande opagin ad - haorpinra
ottty otar oot ar Oura—oar 1 1c1o:

NOTE |[The prohibition against making sharp bends around barriers does not imply that the free stfand hgs 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 onp

It shall not be possible for a free strand of a conductor connected to ,a-live termination to
touch |any accessible metal parts, or to touch an earthing terminal, or to-reduce the crefepage
distange and clearance through any constructional gap to the external'Surface below 1,5 mm.

It shall not be possible for a free conductor connected to an ,earth termination to toug¢h any
live parts.

12.8.4 Strand test for non-rewirable moulded-on installation couplers

Non-réwirable moulded-on installation couplers shall be inspected to verify that thete are
meang to prevent stray conductor strands and/er live parts to touch an earthing terminal or
reducing the minimum distance through insulation to the external accessible surface wjth the
exceplion of the engagement face of the installation male connector below 1,5 mm.

The verification of "means" may requirethe checking of the product construction or pfoduct
assenlbly method.

12.9 |Incorporation of electrical devices

Installption couplers themseélves shall not incorporate other electrical devices, for example,
switchles, fuses, relays,“thermostats, surge protective devices and thermal current-limiting
devicgs.

The use of installation couplers as connection for the electrical devices listed abpve is
permifted.

12.10 |Retaining means

Installation couplers shall be provided with retaining means which engages automatically
when the installation coupler or cap is connected and which is capable of disengagement for
disconnecting. It shall only be possible to disengage the retaining means by a deliberate or
intentional act. For installation couplers classified in accordance with 7.4.1 and 7.8.2 of
Table 3, for disengagement, the retaining means shall be opened with a key or tool only.

Compliance is checked by the following test:

The fully engaged installation 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.
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12.11 Distribution blocks
The distribution block shall include one installation male connector only for each circuit. The

distribution blocks intended for fixed mounting shall have means for fixing to the support, for
example, screw holes.

Compliance is checked by inspection.

12.12 Shrouds

Installation male connectors shall have a shroud, which shall be at least as long as the
longestpin

Compliance is checked by inspection.

12.13 |[Factory wiring

Non-r¢wirable installation couplers shall be factory-wired.

12.14 |Stress test
12.141 General

In insftallation couplers with earthing contact, the lengthoof the conductors betwegn the
terminfals or terminations and the cable anchorage shall be so adjusted that the cdirrent-
carryimg conductors will be stressed before the protective earthing conductor if the cablg slips
out of|its cable anchorage.

12.14)2 Stress test of rewirable installation~couplers

Rewirable installation couplers shall have adequate space for the slack of the profective
earthing conductor so that, if the cable anchorage becomes inoperative, the profective
earthing conductor connection is subjected to strain after the connections of the cdirrent-
carryipg conductors and that, in cas€ 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 current-carrying conductdrs are
led frdm the cablesanthorage to the corresponding terminals by the shortest route.

After the currtent-carrying conductors are correctly connected, the core of the protective
earthipg conductor is led to its terminal and cut off at a distance 8 mm longer than necg¢ssary
when psifg the shortest possible path for its correct connection.

After the protective earthing conductor is connected to the terminal, it shall be possible to
accommodate the loop formed by the surplus length of the protective earthing conductor when
the installation coupler is assembled correctly.

12.14.3 Stress test of non-rewirable installation couplers

In non-rewirable installation couplers with earthing contact, the length of the conductors
between the 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
in its cable anchorage.

Compliance is checked by inspection.
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12.15

Separation of non-rewirable installation couplers

In non-rewirable installation couplers, it shall not be possible for the cable to be separated
from the installation coupler without making it permanently useless.

NOTE An installation coupler is considered to be permanently useless when for re-assembling the installation
coupler, parts or materials other than the original are to be used.

Compliance is checked by inspection and by manual test.

13.1

The minimum IP rating shall be IP 20.

13.2

The minimum IP rating shall be IP 2X.

The h
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13.3

The minimum IP rating shall be IP XO.
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14.1

General

Protection against harmful ingress of solid foreign objects

busing of the installation coupler shall provide a degree.of/protection against ingr
breign objects as declared by the manufacturer.

iance is checked in accordance with IEC 60529. For numeral 5, category 2 a
bsification is measured when the mating partshare engaged completely and ca
or open installation female connectors.

Protection against harmful ingress of . water

busing of the installation coupler shall provide a degree of protection against h
s of water as declared by the manufacturer.

iance is checked invaccordance with IEC 60529. For numerals 3 and 4, the osc
h Figure 4 of IEC~60529:1989 is used. IP classification is measured when the

sulationyresistance and electric strength

Geéneral

hre engaged campletely and caps are used for open installation female connectory.

ess of

pplies.
DS are

armful

llating
nating

The insulation resistance and the electric strength of installation couplers shall be adequate
between parts described in 14.2 and 14.3 after the following treatment.

Installation couplers shall be fitted with cables and not in engagement when subjected to the
humidity treatment.

The humidity treatment is carried out in a humidity cabinet containing air with a relative
humidity maintained between 91 % and 95 %. The temperature of the air, at all places where
specimens can be located, is maintained within £ 1 °C of any convenient value t °C between

20 °C

and 30 °C.

Before being placed in the humidity cabinet, the specimens are brought to a temperature

betwe

ent°Candt °C + 4 °C.
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The specimens are kept in the cabinet for:

— 48 h (2 days) for installation couplers with IP-rating IP XO0;
— 168 h (7 days) for installation couplers with IP-rating higher than IP XO.

After this treatment, the specimens shall show no damage within the meaning of this
document and they shall be able to pass the tests in accordance with 14.2 followed by 14.3.

14.2 Insulation resistance

The insulation resistance is measured with a DC voltage of approximately 500 V applied as
listed pelow _each measurement being made 1 min after application of the voltage:

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

c) on|the installation female connector not engaged to its counterpart, between all clrrent-
calrying parts and a metal foil in contact with the exposed front surface;

d) befween each 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, acgessible
externa] parts of insulating material, fixing screws of bases or covers and exterfialjassembly screws.

While \wrapping the metal foil round the outer surface or placing it in contact with thg inner
surface of parts of insulating material, it is pressed against holes or grooves, witholit any
appregiable force, by means of an unjointed test fingerest probe 11 of IEC 61032:1997

The irfsulation resistance shall not be less than 5 MQ.

14.3 |Electric strength

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

The tgst voltage is:

a) 1900 V between current-carrying parts of different polarity;
b) 3 000 V between all_¢urrent-carrying parts connected together and the body;

c) 3000 V on the installation female connector not engaged to its counterpart, betwgen all
cutrent-carryingwparts and a metal foil in contact with the exposed front surface;

d) 1 %00 V between each current-carrying part and parts of the earthing circuit;

e) fon rewirable installation couplers, 1 500 V between accessible metal parts of the|cable
angherage including clamping screws and a metal rod of the maximum diameter |of the
caplerinserted 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 covers, and external assembly screws.

While wrapping the metal foil round the outer surface or placing it in contact with the inner
surface of parts of insulating material, it is pressed against holes or grooves, without any
appreciable force, by means of an unjointed test finger test probe 11 of IEC 61032:1997.

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.

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
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voltage, the output current is at least 200 mA. The overcurrent relay shall not trip when the
output current is less than 100 mA.

Care should be taken so that the RMS value of the test voltage applied is measured within

3 %.

NOTE 2 Glow discharges without a drop in voltage are neglected.

NOTE 3 An appropriate impulse test is under consideration.

15 Construction of contacts

15.1

Install

adequjate contact pressure on installation male connector pins.

Comp

15.2

The rgsistance of connections including the earthing connectien{shall be sufficiently low

The ¢
1 mQ

NOTE
connec

Comp

Conddctors having the rated cross-séctional areas specified by the manufacturer sh

conne

valueg specified in Table 6., Non-rewirable installation couplers shall be tested

condu

loaded with the rated currentfor 1 h. The voltage drop across the clamping unit is mea
and tHe contact resistancevis calculated.

When

is intqoduced inte=an installation female connector as well as into an installation

conne
excee

15.3

Resiliency

htion female connector contact assemblies shall have sufficient resilience' to 4

iance is checked by the tests according to Clauses 16 to 18.

Resistance of connections

bntact resistance across the installation coupler_iss measured and it shall not €
ber clamping unit.

The contact between the installation female cofingctor contact assembly and the installatio
or contact pin is also considered to be a clampingunit for the purpose of this requirement.

iance is checked by the following test:

cted to installation couplers. The clamping screws, if any, are tightened with the

ctors of the rated connecting capacity. The installation coupler is fully engage

measuring the‘eontact resistance across the distribution block, the relevant coun

ctor. The~contact resistance is then measured across this combination and it sh
i 10 mQ:

Contact pressure

nsure

xceed

h male

all be
forque

with
d and
sured

erpart
male
all not

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.

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.
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Compliance is checked by the following test:

Installation couplers are fitted with cables having the cross-sectional areas shown in Table 4,
the terminal screws, if any, being tightened with a torque of the values specified in Table 6.

Distribution blocks are tested as delivered.

Test circuits for three and five pole installation couplers as well as three pole to three pole
and five pole to three pole distribution blocks are shown in schematic diagrams of Annex B.
Five to five pole distribution blocks shall be measured (or wired) in the same way as is done
for three to three pole distribution blocks.

Installption couplers shall be fully engaged.

The tgst current shown in Table 4 is passed through the current-carrying .contacts for 1 h.
After this, one current-carrying contact and the earthing contact shall be loaded with the test
currenit shown in Table 4 for 1 h.

For inptallation couplers having three or more poles, the test current during the test shall be
passef through the phase contacts. If there is a neutral contact and an earthing conjact, a
separate test shall be carried out passing the test current throUgh the neutral contact ahd the
earthing contact. If there is either a neutral contact or an. earthing contact, the curfent is
passef through the neutral contact or through the earthihg contact and the nearest |phase
contagt.

The témperature rise shall be measured at the - specified measuring points shown fn the
schematic diagrams of Annex B. During the above.tests, the temperature rise shall not gxceed
45 K ih single-phase test circuits and 50 K in\pdly-phase test circuits.

Table 4 — Test curtents for installation couplers

Rated current Test conductor Test current
A mm? A
10 1,5 12,5
13 1,5 16,25
16 1,5 20,0
20 2,5 25,0
25 4,0 31,0
32 6,0 40,0

17 Breaking capacity

This test is not applicable for installation couplers for DC use only.

Installation couplers for AC applications shall have an adequate 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.
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The installation couplers shall be tested at their rated voltage and rated current in a circuit
with a cosg = 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 loase [ ive parts shall not become accessible

Compliance is checked by the test in accordance with Clause 10.

After the test, the specimens shall withstand an electric strength test as specified in 14|3, the
test vqltage being reduced to 1 500 V.

The specimens shall show no

— wdar impairing their further use;

— deferioration of enclosures or barriers;

— damage on the entry holes for the male contacts that might impair proper working;
— logsening of electrical or mechanical connections;

— segpage of sealing compound.

The humidity treatment is not repeated before the electric strength test of 14.3 referredl to in
this clause.

18 Forces necessary to disengage the parts of the installation coupler
Installption couplers shall be such,that the installation coupler can be easily disengaged
Compliance is checked by.the following test:

The re¢taining means_stiall be rendered ineffective before the test. Installation coupler$ shall
be ehgaged and\ disengaged 10times. The pull-force measured during the| 10th
disengagementshall not exceed 80 N.

For the test of installation couplers with an IP code higher than IP 2XC, the sealing (g9asket), if
any, nllay bé removed.

19 Cables and their connection

19.1 Capability of being fitted

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 8.4.

Compliance is checked by inspection.
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19.2 Relief from pull, thrust and torsion
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, for example, by a cable anchorage for rewirable installation couplers.

Compliance is checked by inspection and by the test in accordance with 19.4.

19.3 Relief

For rewirable installation couplers,

— it ghall be clear how the relief from strain and the prevention of twisting is intendéd to be
effected;

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

— m3gkeshift methods, such as tying the cable into a knot or tying the ends/with string], shall
nof be used;

— thg cable anchorage shall be suitable for the types of .cables specified by the
mgnufacturer;

— thg¢ cable anchorage shall be of insulating material or be pfevided with an insulating| lining
fixed to the metal parts;

— it ghall not be possible for the cable to touch the clamping screws of the cable anchorage
if |these screws are accessible with the test probe B according to Figurg 2 of
IEC 61032:1997;

— matal parts of the cable anchorage, includingtits' screws, if any, shall be insulated frgm the
eafthing circuit.

Compliance is checked by inspection and by the test of 19.4.

19.4 |Capability to connect cables with different cross-sectional area

Rewirable installation couplers. (Shall be tested with the types of cables specified by the
manuflacturer, first with the smallest and then with the largest cross-sectional area.

Non-r¢wirable installatien~couplers shall be tested with the cables as delivered.

Cond(ctors of the table of rewirable installation couplers are introduced into the terminals.
The términal screws, if any, are tightened just sufficiently to prevent the conductors from
easily|changing their position.

The cahle anchorage is used in the normal way, clamping screws, if any, being tightengd with
a torqt pectiedin—TFable—6—Afterreassemblirofthe—specimen—the—componrents—shall fit
correctly and it shall not be possible to push the cable with a force of 10 N into the installation
coupler to any appreciable extent.

The specimen shall be fixed in an apparatus as shown in Figure 1 such that the axis of the
cable runs vertically downwards from the cable entry of the installation coupler.

The cable shall be subjected 50 times to a pull force according to Table 5 for 1 s in one
smooth and continuous motion.
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Table 5 — 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
Over 8 up to and including 11 60 + 2
Over 11 up to and including 16 80 £2
Over 16 100+ 2

The cable shall not be damaged during testing. After the test, the cable shall not)havg been
longitddinally displaced by more than 2 mm.

Immedliately 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-{he’ cable anchorage.

After the test, the displacement of the mark on the cablé.in relation to the installation cpupler
or the|cable anchorage is measured while the cable is<no longer subjected to the pull force.

For the measurement of the distortion, the installation coupler is to be fixed in an appgratus,
an example of which is shown in Figure 2. The @ijstance between the cable clamp and the end
of theIinstalIation coupler or the cable anchorage shall be equal to the cable diametey. The
distortion will be measured immediatelySbehind the cable anchorage while the cdble is
subjeqted to the torque.

For npn-rewirable installation couplers, a hole may be drilled into the housing so that the
cable may become accessible for.the measuring indicator just behind the cable anchorage.

The effectiveness of the cable anchorage shall not be affected by drilling the hole.
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Dimensions in millimetres

Key
1
2
3

Figure 1 — Apparatus for testing the cable anchorage

Crank
Eccentric
Sample

IEC
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The hol
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19.5

Install
where

If gua
reliabl

Comp

20 M

Install

IEC

Key
1 Hollow axle for easy twisting
2 Cable clamp for the test cable
3 Cable anchorage of the test specimen
4 Measuring indicator (e.g. a needlg)
5 Installation coupler
6 Vertical movable mounting-support

ow axle and the mounting block should be easily movable with respect to each other to compensate]
pe of the cable while twisting.

Figure 2 — Apparatus for measuring the distortion (example)

Sharp edges

ation couplers shall be so desighed that the cable cannot be damaged by sharp
it enters the installation coupler.

ds are provided for-this purpose, they shall be of insulating material and sh
fixed.

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

echanical strength

for any

edges

all be

ation 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.

Terminal screws and assembly screws are tightened with a torque equal to the value specified
in Table 6.

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.
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The specimen is subjected to the free fall test, procedure 2, of IEC 60068-2-31:2008, 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 61032:1997, the installation coupler shall not show any cracks when
inspected by normal or corrected vision without additional magnification and the cable
anchorage shall remain operational.

Small pieces which are broken off shall not lead to rejection provided that the protection
against electric shock is maintained.

Damage to finish and small dents which do not reduce the creepage distances or cleafances
below|values specified in Clause 23 are neglected.

The approximate 100 mm length may be reduced in order to ensure free fall.

21 Resistance to heat and ageing

21.1 [Resistance to heat

Installption couplers shall be sufficiently resistant to heat.
Compliance is checked by the tests of 21.2, 21.3, 21.4 ahd 21.5, as applicable.

21.2 |Dry heat storage

Specimens of installation couplers and capsgare kept for 1 h in a heating cabinef at a
temperature of 100 °C £ 2 °C.

During the test, the specimens shall not~\undergo any change impairing their further usg, and
the sejaling compound shall not flow to, such an extent that live parts are exposed.

A slignt displacement of the sealing compound shall be neglected provided that safety|is not
impained.

21.3 |Ball pressure tést

Parts |of insulation~material, with the exception of elastomeric or similar materigls for
installation couplers shall be subjected to a ball-pressure test by means of the apppratus
shown in Figure)3. Three additional samples are required for this test.

Beforg thé test is started, the ball and the support on which the specimen shall be placgd are

broughktto—the—temperature—speetfied—Fhepartundertestshall-be—placed—en—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:

— 125 °C = 2 °C for those parts of installation couplers which retain current-carrying parts
and parts of the earthing circuit in position;

— 70 °C % 2 °C for other parts of installation couplers.
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A current-carrying part or a part of the earthing circuit retained by a mechanical means is
considered to be retained in position. The use of grease or the like is not considered to be
mechanical means.

In case of doubt, to determine whether an insulating material is necessary to retain current-
carrying parts and parts of the earthing circuit in position, the device is examined without
conductors while held in all positions with the insulating material in question removed.

After 1 h, the ball is removed from the specimen which is then cooled down, within 10 s, to
approximately room temperature by immersion in cold water.

The dlameter of the impression caused by the ball s measured and shall not exceed 2,mm.

Dimensions{if millimetres

)
Y
3, 1
Key
1 Sample
2 SphericahR\="2,5 mm

Figure 3 —Ball-pressure apparatus

21.4 |Ageing of elastomeric and thermoplastic material

Installption couplers of elastomeric and thermoplastic materials shall be adequately registant
to ageling.

Compliance is checked-for installation couplers by the following test.

Two specimens/swhich have previously been tested for their compliance with Clause 18 shall
be used.

Installption-couplers are subjected to an accelerated ageing test carried out in an atmogphere
having thé composition and pressure of the ambient air. The specimens are suspended|freely
in a heating cabinet, ventilated by natural air circulation. They are kept in the cabinet, which is
maintained at a temperature of 70 °C + 2 °C, for 240 h (10 days).

After this test, the specimens are allowed to attain approximately ambient temperature, and
are then examined.

The specimens shall show no damage which would lead to non-compliance with this
document.

21.5 Current cycling test

Installation couplers shall be sufficiently resistant to ageing.

Compliance is checked by the following test.
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Resistance to ageing for the installation coupler engaged as for normal use is checked by the
current cycling ageing test at ambient temperature.

NOTE 1 For screwless-type clamping units, if any, this test also covers the temperature cycling test with current
according to 9.10 of IEC 60999-1:1999.

The test is carried out at ambient temperature on all poles of three installation couplers.
Rewirable installation couplers are wired with conductors of cross-section according to
Table 4 prepared as for the voltage drop test according to the test in 9.8 of IEC 60999-1:1999.
Non-rewirable installation couplers shall be tested as delivered.

During the test, a test current according to Table 4 is passed through all poles except during
the copling period.

NOTE 4 The earth contact is not a pole and is not loaded.

The whole test arrangement, including the conductors, shall not be moved until all the
followlng voltage drop tests in this subclause have been completed.

The assembled installation couplers are then subjected to 384 cycles, each cycle haying a
duratipn of approximately 1 h, divided into 30 min with current and 30 min without current.

The Joltage drop is measured after the 24th, 192nd and “384th temperature cyclgas are
completed using the test current in accordance with ,Table 4 and the test arrangement
previolusly specified in this subclause.

The allowable voltage drop per clamping unit shall:not exceed the smaller of the two following
values:

— either 22,5 mV;
— orl1,5 times the value measured after;ithe 24th cycle.
In addition, after this test, an inspetCtion with normal or corrected vision, without additional

magnification, shall show no changes impairing further use, such as cracks, deformatipns or
the like.

NOTE 3 A contact is considered to be a clamping unit for the purpose of this document.
22 Screws, current:carrying parts and connections

22.1 |Screws-and nuts

Electrical ©r,;)mechanical connections using screws and nuts shall withstand the mecHanical
stressps\oecurring in normal use.

Screws and nuts which transmit contact pressure shall be of metal and in engagement with a
metal thread.

Other screws and nuts which are operated when mounting an installation coupler during
installation may be in engagement with a thread of insulation material.

Compliance is checked by inspection and, for screws and nuts which are likely to be operated
during the life of the installation coupler, by the following test.

The screws and nuts are tightened and loosened

— 10 times for metal screws in engagement with a thread of insulating material and for
screws of insulating material;
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— b5 times in all other cases.

Screws or nuts in engagement with a thread of insulating material and screws of insulating
material are completely removed and reinserted each time. The test is carried out by means
of a suitable test screwdriver or spanner applying a torque as shown in Table 6.

The shape of the blade of the test screwdriver should suit the head of the screw to be tested.

When testing terminal screws of installation couplers, a conductor is placed in the terminal.
The conductor is moved each time the screw or nut is loosened.

The s¢rews and nuls shall be tightened smoothly.

Table 6 — Torque applied for the tightening and loosening test

Nominal diameter of thread Torque
Nm
mm | I
Up to pnd including 2,8 0,2 0,4
Over 2,8 up to and including 3,0 0,25 0,5
Over 3,0 up to and including 3,2 0,3 0,6
Over 3,2 up to and including 3,6 0,4 0,8
Over 3,6 up to and including 4,1 0,7 1,2
Over 4,1 up to and including 4,7 0,8 1,8
Over 4,7 up to and including 5,3 0,8 2,0
Over %,3 - 2,5

Column | applies to screws without heads which, when tightened, do not protrude frdm the
hole gnd to other_Screws which cannot be tightened by means of a screwdriver with a|blade
wider fhan the diameter of the screw.

Column Il @pplies to other screws and nuts that are tightened by means of a screwdriver

During—ttre—test,there—statt-be o damrage that wittimpair the furthrer useof theinstallation
coupler.

NOTE Terminal screws or nuts, connection screws, etc. are those screws or nuts which are used when the
installation coupler is assembled.

22.2 Screws and insulating material

For screws in engagement with a thread of insulating material and screws of insulating
material that are operated during the installation of the installation coupler and/or are likely to
be operated during the life of the installation coupler, a correct introduction of the screw into
the screw hole or nut shall be ensured.

NOTE The requirement with regard to correct introduction is met if the introduction of the screw in a slanting
manner is prevented, for example, by guiding the screw by the part to be fixed, by a recess in the female thread or
by the use of a screw with the leading thread removed.
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Compliance is checked by inspection and by manual test.

22.3 Screws and rivets for electrical and mechanical connections

Screws and rivets that serve as electrical as well as mechanical connections shall be locked
against loosening or turning.

Compliance is checked by inspection and manual tests.

NOTE 1 Spring washers can provide satisfactory locking.

NOTE 2—Eor rivets _a nan-circular shank or an :\'nlnrnlnrinh: notch can he sufficient

NOTE 3§ A sealing compound which softens on heating provides satisfactory locking only for screw, conrections
not subject to torsion in normal use.

22.4 |Metals of current-carrying parts

Current-carrying parts and earthing contacts shall comply with 8.1.1 of IEC.60999-1:199P.

23 Clearances, creepage distances and distances through_solid insulation

The clearances shall at least meet the requirements for overyoltage category Ill. For creepage
distanges, pollution degree 2 as specified in IEC 60664-1 Shall be applied. Minimum values
for clefarances and creepage distances are given in Tahlés 7 to 11.

Table 7 — Installation couplers intended for use in supply systems with a maximum
voltage to earth of 150 V AC, rated impulse voltage 2,5 kV

Creepage distances®
mm
Clearance Rated insulation voltage
mm All material Material gropp
groups I I I
<125V AC <250 V AQ

Betweeh:
Live pafts of different‘polarity 1,5 1,5 1,5 1,8 2,5
Live pafts and
— accessible external surface? 3,0 3,0 -
— inadcesSible external screws or the like® 1,5 1,5 o
Parts of the earthing circuit and
— live parts 1,5 1,5 -——
— accessible screws or the like 1,5 1,5 -
— inaccessible external screws or the like® 1,0 1,0 o

a8 The accessible external surface includes a metal foil in contact with the external surfaces of insulating material.
b Inaccessible external screws are those which cannot be touched with the test probe B of IEC 61032:1997.

¢ Values for creepage distances are adapted to clearances because creepage distances cannot be smaller than
the corresponding clearances.



https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 © IEC 2019

— 39 —

Table 8 — Installation couplers intended for use in supply systems with a maximum
voltage to earth of 300 V AC, rated impulse voltage 4,0 kV

Creepage distances®

mm
Clearance Rated insulation voltage
All Material group Material group Material group
mm material
groups | 1 ]| | ] ]| | ] 1
<250V AC <320V AC <400V AC <500V AC
Betweeh:
Live pafts of different 3,0 3,0 30 |30 |32 |30 30|40 |304734 |50
polarity
Live pafts and
— accgssible external
surfpce? 5,5 5,5 55| 55 | 6,4 ———- -
— inacgessible external
scrdws or the likeP 3,0 3,0 30|30 |32 T -
Parts of the earthing circuit
and
— live parts 3,0 3,0 3,0 | 3,0 | 32
— accgssible screws or the
like I v 3,0 3,0 3,0 | 30 ) 3,2
— inacfessible external 1,5 1,5 1,504M 5 | 1,5 I -
scrdws or the likeP

The

Inadqcessible external screws are those which canhot be touched with the test probe B of IEC 61032:1997.

Valges for creepage distances are adapted f{eclearances because creepage distances cannot be smal
Corresponding clearances.

the

accessible external surface includes a metal foilinc¢ontact with the external surfaces of insulating m

Table 9 - Installation couplers intended for use in single-phase two-wire systems

50 Y DC and single-phase three-wire systems 60 V DC, rated impulse voltage 0,8

kV

Creepage distances®

mm
Rated insulation voltage
Clearance
Material group Material groulp
mm
| ] ]| | ] 1l
<56-vB€C <63-VvB€
Between:
Live parts of different 0,2 0,60 | 085 1,20 | 0,63 | 0,90 1,25
polarity
Live parts and
— accessible external
surface? 0,5 1,2 1,7 2,4 - - -
— inaccessible external
screws or the likeP 0,2 0,60 0,85 1.2 - - -

aterial.

er than
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Creepage distances®
mm
Rated insulation voltage
Clearance
Material group Material group
mm
| 1 1] I 1 1
<50V DC <63V DC
Parts of the earthing
circuit and
— live parts 0,2 0,6 0,85 1,2 - - -
— accessible screws or
the |ike 0,2 0,6 0,85 1,2 - . .
— inadcessible external 0,2 0,6 0,85 1,2
scrdws or the likeP
NOTE [he values of the creepage distances in Table 9 are also applicable for a rated impulsewbltage of 1,% kV.
a Fhe accessible external surface includes a metal foil in contact with the exterhal ‘surfaces of inpulating
material.
b naccessible external screws are those which cannot be touched with the test probe B of IEC 61032:1997.
¢ Values for creepage distances are adapted to clearances because creéepage distances cannot be [smaller
han the corresponding clearances.
Table 10 — Installation couplers intended for usefin single-phase two-wire systems
120 Y DC and single-phase three-wire systems 240 V DC, rated impulse voltage 2/5 kV
Creepage distances®
mm
Clearance Rated insulation voltage
mm All material Material group
groups | 1} n
<125V DC <250V DC
Betweeh:
Live pafts of different polarity- 1,5 1,5 1,5 1,8 2,5
Live pafts and
— accgssible external surface?
3,0 3,0 3,0 3,6 5,0
— inackessible ‘external screws or the like
1,5 1,5 1,5 1,8 2,5
Parts of the earthing circuit and
— live parts
1,5 1,5 1,5 1,8 2,5
— accessible screws or the like
1,5 1,5 1,5 1,8 2,5
— inaccessible external screws or the like®
1,0 1,0 1,0 1,0 1,0

a8 The accessible external surface includes a metal foil in contact with the external surfaces of insulating material.

b Inaccessible external screws are those which cannot be touched with the test probe B of IEC 61032:1997.

¢ Values for creepage distances are adapted to clearances because creepage distances cannot be smaller than

the

corresponding clearances.
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Table 11 — Installation couplers intended for use in single-phase two-wire systems
220 V DC and single-phase three-wire systems 440 V DC, rated impulse voltage 4,0 kV

Creepage distances®
mm
Rated insulation voltage
Clearance
mm All material Material group Material group
Groups | I n | I 1}
<250V DC <400V DC <500V DC

Betweepr
Live pafts of different polarity 3,0 3,0 3,0 3,0 4,0 3,0 3,6 b,0
Live pafts and
— accessible external surface?

) ) 5,5 5,5 5,5 5,6 8,0 5.5 7,2 10,0
— inacdessible external

the likeP

screws or the like 3.0 3,0 3,0 3,0 4,0 3,0 3,6 b,0
Parts of the earthing circuit
and
— live garts 3,0 3,0 3,0 30 4,0 3,0 3,6 b,0
— accessible screws or the

o b v 3,0 3,0 30 P30 [ 40 |30 | 36 | bo
— inacdessible external 15 15 NG 15 15 15 15 5

screys or the likeP ' ' ' ' ' ' ' '

2 The
Inad

¢ Vall
the

Corresponding clearances.

cessible external screws are those which cannaf.bé’touched with the test probe B of IEC 61032:1997.

accessible external surface includes a metal foil in éontact with the external surfaces of insulating material.

es for creepage distances are adapted to clgarances because creepage distances cannot be smaller than

Install
conne
install

For re
smallg
couplg

24 R

htion female connector.

241

Resistance toabnormattheat

bsistance to abnormal heat and to tracking

ation female connectors ,are tested when not engaged with the installation]| male
ctor. Installation male~connectors are only tested when engaged with its

nating

wirable installation couplers, the measurements are made with conductors havihg the
st and the largest cross-sectional area as specified by the manufacturer. Non-rewirable
rs are testedias delivered.

Parts made of insulating material which might be exposed to thermal stresses due to electrical
effects and whose deterioration might impair safety shall not be unduly affected by abnormal
heat generated within the installation coupler.

Compliance is checked by the glow-wire test according to IEC 60695-2-11 under the following
conditions:

— 650 °C for parts made of insulating material not intended to retain current-carrying parts
and parts of the earthing circuit in position even though they may be in contact with the
current-carrying part;

— 850 °C for parts made of insulating material intended to retain current-carrying parts and
parts of the earthing circuit in position.
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A current-carrying part or a part of the earthing circuit retained by a mechanical means is
considered to be retained in position. The use of grease or the like is not considered to be
mechanical means.

In case of doubt, to determine whether an insulating material is necessary to retain current-
carrying parts and parts of the earthing circuit in position, the device is examined without

condu

ctors while held in all positions with the insulating material in question removed.

The specified tests are carried out at several places on the same specimen but care shall be
taken to ensure that any deterioration caused by previous tests does not affect the results of
the test to be made.

Small

parts, where each surface lies completely within a circle of 15 mm diameter, or

any part of the surface lies outside a 15 mm diameter circle and where it is not possibl

a circ
subclg

NOTE 1
largest

NOTE 2
does ng
by the

flame o

If the
the pu

The te
furthe

The te

The s
intend|

The ti
into a
with th

The s

— thd
— fla

e of 8 mm diameter on any part of the surface, are not subjected to the test
use (see Figure 4 for explanation of "small parts").

When checking a surface, projections on the surfaces and holes which are not-greater than 2 mm
dimension are disregarded.

The glow-wire test is applied to ensure that an electrically heated test wire under defined test co
t cause ignition of insulating parts or to ensure that a part made of insulating material, which can bg

heated test wire under defined conditions, burns for a limited time «orly and that without spreading
[ burning parts or by drops falling down from the part under test.

rpose of the test.

st is made on one specimen only. In case\of doubt, the test shall be repeated (
[ specimens.

st is made by applying the glow-wite only once.

pecimen shall be positioned™during the test in the most unfavourable position
ed use with the surface tested in a vertical position.

b of the glow-wire shall be applied to the specified surface of the test specimen
pcount the conditions of the intended use under which a hot part may come into ¢
e specimen.

pbecimen isrégarded as having passed the glow-wire test if:

re is nosvisible flame and no sustained glowing, or if

mes and glowing on the specimen extinguish within 30 s after removal of the glow

where
p fo fit
Df this

on the

hditions
ignited
fire by

test cannot be made on the complete specimen~a suitable part may be cut from it for

n two

of its

taking
ontact

wire.

There

shall be no ignition of the tissue paper or scorching of the board.
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Dimensions in millimetres

215
- /: - Specimen
Vo \ ‘\
~--71/
~_-—]
28
- IEC
a) To be tested
Dimensiong~in millimetres
215
/:\ Specimen
() 4
\:_/'
28
> iEC

b) No test is required

Figure 4 — Explanation.of"small part"

24.2 |Resistance to tracking

For ingtallation couplers, parts of insulating*material retaining live parts in position shal| be of
material resistant to tracking.

Compliance is checked in accordance with IEC 60112.

Ceranjic parts are not tested.

The material under test shall pass a proof-tracking-index (PTI) of minimum 175 V using test
solutign A with the jnterval between drops 30 s £ 5 s.

If the I/manufacturer specifies the used material as to be of PTI = 400 V (material grouq Il) or
PTI 2 600 Vi(material group 1), the reduced creepage distances of Tables 7, 8, 9, 10 gnd 11
apply.

NOTE 1 The term "reduced creepage distance" means in this context the next smaller creepage distance value.

NOTE 2 The PTI value is also used for the assessment of the tracking resistance of insulating materials. An
insulating material can be referred to one of the material groups | up to IV if the PTI value tested according to
IEC 60112, test solution A, is equal or higher than the lower limiting value for this material group.

No flashover or breakdown between electrodes shall occur before a total of 50 drops has

fallen.

25 R

esistance to rusting

Ferrous parts shall be adequately protected against rusting.
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Compliance is checked by the following test:

All grease is removed from the parts to be tested by immersion in a cold chemical degreaser
such as petroleum ether for 10 min.

The parts are then immersed for 10 min in a 10 % solution of ammonium chloride in water at a
temperature of 20 °C = 5 °C.

Without drying, but after shaking off any drops, the parts are placed for 10 min in a box
containing air saturated with moisture at a temperature of 20 °C + 5 °C.

After |the parts have been dried for 10 min in a heating cabinet at a temperatlre of
100 °C¢ + 5 °C and have been left at room temperature for 24 h, their surface shall shpbw no
signs pf rust. Traces of rust on sharp edges and any yellowish film removable bytubbipg are
ignored.

For small springs and the like and for inaccessible parts exposed to<abrasion, a layer of
greasé may provide sufficient protection against rusting. Such parts are_only subjected|to the
test iflthere is doubt about the effectiveness of the grease film and the.test shall then belmade
withodt previous removal of the grease.
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Annex A
(normative)

Routine earth (PE) continuity tests

All non-rewirable installation couplers shall be subjected to the following test. This test does
not apply to distribution blocks for which incorrect wiring is reliably prevented by design.

The test on earth (PE) continuity shall be done using SELV applied for a period of not less

than 2's between the corresponding PE male and/or female contacts of the installation
Coup| rateach-endofthecable-

NOTE 1 The period of 2 s can be reduced or other type of voltages can be used if correct sésults [can be
guaranteed with automatic timing.

NOTE 4 Any other test which proves that the earth continuity is present is also acceptable.

Earth pontinuity shall be present.
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Annex B
(normative)

Test circuits for temperature rise test

For test circuits for temperature rise according to Clause 16, see Figure B.1 to Figure B.6.

All non-rewirable installation couplers shall be subjected to the following test. This test does
not apply to distribution blocks for which incorrect wiring is reliably prevented by design.

NOTE The period of 2 s can be reduced or other type of voltages can be used if carrect results |can be
guaranteed with automatic timing.

NOTE 3 Any other test which proves that the earth continuity is present is also acceptablge.

Earth pontinuity shall be present.

Lo tm 1Tm Tm
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>l >+ || —&—> > e || ———»

PE PE 1 PE PE

I N - N N N
— o0 ¢ —o0——<7 ——{ —_—

@ Temperature measuring point
IEC

Figure B.1 — 1P« N + PE installation couplers, including N (left figure),
including PE (right figure)
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Figure B.2 — 3P + N + PE installation couplers, 3 phases loaded (left figure),
N and PE loaded (right figure)
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Figure B.3 — 1P + N + PE distribution block, phase and N loaded
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Figure B.4 — 1P + N + PE distribution block, phase and PE loaded
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Figure B.5 - 3P + N + PE to 1P + N +PE distribution block, 3 phases loaded
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Figure B.6 — 3P + N + PE to 1P + N + PE distribution block, N and PE loaded
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Annex C
(normative)

Number of sets of test samples used for the tests
and sequence of tests for each set

Table C.1 — Sets of samples

Clause/Subclause Title Set number NsuaTnbpeI;:f

5 Meriingand-doctmentation

9 Dangerous compatibility

10 Protection against electric shock

11 Terminals, terminations and connectable conductors No. 1 k

12 Construction

19 Cables and their connection

23 Cle{argnces,.creepage distances and distances through

solid insulation
12.3 Mechanical strength of contacts No. 2 3
13.3 Protection against harmful ingress of water No. 3
13.2 Pr(_)tection against harmful ingress of solid foreign 9
objects

14 Insulation resistance and electric strength No. 4

15 Construction of contacts 3

16 Temperature rise

17 Breaking capacity ¢ No. 5 3

18 Forces necessary to disengage the parts of the No. 6

installation coupler k
21.4 Resistance to ageing

20 Mechanical strength No. 7 )

22 Screws, eurrent-carrying parts and connections |
21.5 Curreht\cycling test No. 8 3 (6)2
241 Resistance to abnormal heat No. 9
21.2 Dry heat storage 3

25 Resistance to rusting
24 .2 Resistance to tracking (Separate test specimgn)?
21,3 Resistance to heat (ball pressure test) (Separate test specimen)®

2 One additional set of 3 samples may be necessary for testing with conductors of the smallest and largest cross
section. See 9.8 of IEC 60999-1:1999.

An additional set of 3 samples is necessary, if applicable, or separate test probes, produced by a similar
molding process and tool, shall be used.

¢  Does not apply for DC application.
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Annex D
(informative)

Guide to use

General

Installation coupler systems can be used in applications where the quick and easy connecting
of different parts of the installation is required. These systems are all designed for rapid
connecting which guarantees the correct connection. The use of installation couplers

facilitg
easily

Use
prefab

Install
Install
Produ
is inte

D.2

Install
nowad
of the

furnishing of rooms are easily changeable’\By using the installation coupler syste

install

In hoy
somet

Install
conne
be ea
comm
Typica
contro

Install
the lig

tes the installation and disconnecting. Possible changes and repairs can be
afterwards.

ricated. Installation couplers may be used with rigid or flexible cables.

ption couplers are not intended to be used instead of plug and socket-outlet sy
ation couplers are intended to be connected and disconnected\without current fl
ct committees may elect to use installation couplers for connéeetions to equipment

Applications

ption coupler systems can be used in suspended floors and ceilings whig
ays normal in commercial and office buildings. In this kind of application, the fle
installation is achieved by using the installation coupler system because the fittin

ation work becomes quicker than by.using traditional mounting methods.

ses, the use of installation coupler systems has a role due to the fact that hous
mes assembled from prefabricated elements.

ation couplers can be\.a part or a component of equipment; not just a meth
cting cables. Separate‘luminaires are a typical group of electrical equipment whi
ily linked to a comprehensive lighting system by using installation couplers. Mac
bnly consists of different units connected to each other by several installation cod
| examples_are air conditioners and heat recovery units which have separate n
| units and pumps.

hting-Ssystem of a crane or for the installation in a carport.

nded for permanent connection (e.g. hot water services, fixed installed luminaires).

made

pf the installation coupler system makes planning easier. Cable)sets can be

btems.
bwing.
which

h are
Xibility
g and
m the

eS are

od of
h can
hinery
plers.
otors,

htion-couplers may be used in outdoor applications. For example they can be used for

D.3

Use of installation couplers

Use and the initial verification of installation couplers should be carried out according to the
national wiring rules. These are normally based on requirements laid down in the |IEC 60364

series

Install

ation couplers may be installed as shown in Figure D.1.


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 © IEC 2019

- 51—

Distribution board

Mains cables (fixed installation)
Junction box

Factory wired cable set

Small distribution board
Lighting fixture

Distribution block

Factory wired cable set
Socket-outlet for office desk
Switch

X
oo a0~ s 0N 2D
<

14

Figure D.1 — Examples of use of installation couplers

Pillar
Trunking/ducting
Suspended floor
Suspended ceiling

IEC
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Annex E
(normative)

Warning symbol used in DC applications

The following symbol (see Figure E.1 [IEC 60417-6070 (2011-06, but modified)]) shall be
used to show that a DC-installation connector according to this document shall not be
connected or disconnected under load.

IEC

Figure E.1 — Symbol "DO NOT CONNECT OR DISCONNECT UNDER LOAD"



https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 © IEC 2019 - 53 -

Bibliography

IEC 60050-442:1998, International Electrotechnical Vocabulary - Part 442: Electrical
accessories

IEC TR 60083, Plugs and socket-outlets for domestic and similar general use standardized in

memb

er countries of IEC

IEC 60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes

|EC 60320 (all narts) Annliance counlers for household and similar adeneral DLIrNOSes
< PSS —APP HH6+-516+6H HH+G—aHE gee+a—pHP

IEC 60364 (all parts), Low-voltage electrical installations

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for s3

Proted

IEC 6
of ele

IEC 6
install

IEC 6

IEC 6
purpo

IEC 6
purpo

..............

tion against electric shock

364-5-52:2009, Low-voltage electrical installations — Part 5-52;-Selection and el
trical equipment — Wiring systems

364-7-713, Low-voltage electrical installations — Part. 7-713: Requirements for 9
htions or locations — Furniture

617, Graphical symbols for diagrams (availablé/at http://std.iec.ch/iec60617)

906 (all parts), IEC system of plugs and socket-outlets for household and
bes

995 (all parts), Devices for the.tonnection of luminaires for household and
bes

fety —

ection

pecial

similar

similar



http://std.iec.ch/iec60617
https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

- 54 — IEC 61535:2019 © IEC 2019

SOMMAIRE

AV ANT-PROP O S ... ettt e e e e e e e e e e e e e e et e e e e anns 58
INTRODUGCTION ..ot e e et e e e e e et e e et e et e et e e e et e e e et e et e et e e e eeanns 60
1 Domaine d'appliCation ... 61
2 REfEreNCES NOIMATIVES . eiiii e e 61
3 Termes et definitioNS ..o 62
4 EXIQENCES GENEIAIES ..ot 64
5 rgitteRspotrtesessets—mmmm———m—m—m—m .- 64
5.1 GNETAlITES ot e 64
5.2 Conditions d'€SSai....cuiuiiiii i S e 65
5.3 Essais sur les coupleurs d'installation non démontables .................. 0~ ... 65
5.4 Ordre des €SSaiS.....ccuiiiiiiiiiiiieiieiiecie e S T 65
5.5 Spécification des €SSaiS........cooiiiiiiiiiiiii O e 65
5.6 Exigences de conformité..........cocoiiiiiiiiiiiiiie e B e e 65
5.7 Essais de routine pour les coupleurs d'installation non démontables...............|..... 66

6  Caractéristiques assignées........ccocevviiiiiiiiiiiiiiiieeieeeee el T e 66
6.1 TENSION ASSIGNEE ... i P et e 66
6.2 Courant assigné.......ccoooiviiiiiiiiiie e S 67
6.3 Capacité assignée de connexion ..........cc....d ¥ iiiiiiiniiniinei e e 67
6.4 RS L V1 SR PP PPIPPRPTPRTRIY IR 67

@ (P TS | {To%= 11 'o] o I R RRRRRPRPTPRT I 67
Marquage et documentation ... B0 e e 68

8.1 GENEIAlItES .o B e e 68
8.2 Utilisation de symboles ou dedlettres.........coviiiiiiiiee 68
8.3 MarQUAGE ... e | 69
8.4 Documentation...... ..l e e 69

9  Compatibilité dangereuse........ccoiiuiiii e L 70
9.1 Connexion fortuite ou incorrecte ..........cooooiiiiiiiiiiiiii e e 70
9.2 Engagementu . e | 70
9.3 Compatibilité de différents systémes coupleurs d'installation ..........................|..... 71
9.4 Compatibilité avec des systémes standard...........cc.ccooviiiiiiininicinn e 71
10 Pfrotection.contre les chocs électriques........oooiiiii i 71
10.1 , ‘Degré de protection contre la pénétration de corps solides étrangers .............]..... 71
10.R\YAcces aux parties SoUS teNSION . ..o.ieieniiii i e 72
10.3 Parties EXIEINES ..o 72

11 Bornes, sorties et conducteurs raccordables ... 72
11,1 BOINES B1 SOMIES i 72
11.1.1 GNEIAlItES .o 72
11.1.2 Bornes des coupleurs d'installation démontables ... 72
11.1.3 Sorties des coupleurs d'installation non démontables ... 72
11.2 Conducteurs pouvant tre raCCordeS........iiuiiiiiiiiii e 73
L 7o) =) 1 U o (o] o JPU PSPPSR 73
12,1 CoNNEXION A 1A 1BITE .oiei e 73
12.2  Verrouillage contre 1a rotation ....... ... 73
12.3 Reésistance mécanique des CONtacts .........oeiiiiiiiii i 73

12.4 Enveloppe des coupleurs d'installation démontables...................l 74


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 © IEC 2019 - 55—

12.5 Enveloppe des coupleurs d'installation non démontables.................coooiiinn. 74
12.6 Démontage et ouverture des coupleurs d'installation démontables........................ 74
12.7 Contact de mise a la terre et borne de mise alaterre ...........cooooiiiiiiiiiiiinan. 74
12.8 Brins détachés du CONAUCIEUN .........ieiii i e 75
12.8.1 GBNBIAlItES o e 75
12.8.2 Essais des brins pour les coupleurs d'installation démontables...................... 75
12.8.3 Essais des brins pour les coupleurs d'installation non démontables............... 75
12.8.4 Essais des brins pour les coupleurs d'installation non démontables
SUIMIOUIE S ...ttt 76
12.9 _ Intégration des dispositifs €leCtriqQUEes ... ..oiiuuiiuiie i eeaaas 76
1210 Dispositif de retenue ... 76
12.[11 Blocs de distribution.........ccoooiii e A 76
T2 12 JUPES e W 76
1213 Cablage en USINE ......iiuiiiiiii e e e fe 77
12.[14 Essai sous contrainte..........cooooiiiiiiiiiiiice G 77
TR. 141 GeNEralites...ccoviiiiiiiiiie e e e 77
1P.14.2 Essais sous contrainte des coupleurs d'installation démontables..............|..... 77
1P.14.3 Essais sous contrainte des coupleurs d'installation non démontables ......]..... 77
12.15 Séparation des coupleurs d'installation non démontablés............................... ] 77
13 Ppotection contre la pénétration nuisible de corps solides étrangers et contre la
PENELration d'@aU......ccieiii e e e e 78
T3 Geénéralites ....oooviviiiii e N e e 78
13.2 Protection contre la pénétration nuisible de corps solides étrangers ...............]..... 78
13.8  Protection contre la pénétration nuisible de I'eau ..............coooiiii e 78
14 Résistance d'isolement et rigidité diélectrique .........cociiiiiiiiiiiiie e 78
T4 GENEralites ..oovniiiii e L5 e e 78
142 Résistance d'isolement ... e 79
148  Essai diéleCtrique ... e e 79
15 Construction des CoONtaCTS At i e 80
T RESIHHENCE o e e 80
15,2 Résistance des-CoONNEXIONS ... ...ccuiiuiiiiiiiii e e 80
158  Pression dureontact ... e 80
16 Elchauffement S o e e 80
A = o0 Ao Y[ e I =N {0 U] o LU - PSRN R 81
18 Fprces=nécessaires pour désengager les parties du coupleur d'installation..............]..... 82
19 Cables et leur CONNEXION .. ... e 82
RS B I OF- Y o = Y] L= =T = <) - 4 e o 82
19.2 Absence de traction, d'écartement et de torsion ..o 83
TO.8  PrOtECHION L 83
19.4 Capacité a connecter des cables de sections différentes ...............oocooiiin. 83
0.8 AN S VIV S oot 86
20 RESISTANCE MECANIGQUE......itiiii et e et e et e et e e et e e e aaenen 86
21 Résistance a la chaleur et au vieillissement.............oooi 87
21,1 Résistance a la ChaleuUr... ... 87
21.2 Conservation dans une chaleur SEChe...........ooiiiiiiiiiii e 87
21.3  Essai @ la bille ..o 87
21.4 Vieillissement des matiéres élastomeéres et thermoplastiques .............cocoeiiiini. 88
21.5 Essai cycClique avet COUTaNT ... ..o 88


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

- 56 - IEC 61535:2019 © IEC 2019

22 Vis, parties transportant le courant et conNNEXiONS.........cooviiiiiiiiiiii 89
221 VS B B CIOUS e 89
22.2  Vis et matériau isolant ..... ... 90
22.3 Vis et rivets pour les connexions électriques et mécaniques ..............ccoceeiiinian... 91
22.4 Métaux des pieces transportant le courant ... 91

23 Distances dans l'air, lignes de fuite et distance a travers l'isolation solide ..................... 91

24 Résistance a la chaleur anormale et au cheminement ..., 94
24.1 Résistance a la chaleur anormale ... 94
24.2 Tenue aux courants de cheminement. ..o 96

b4 I N =Y STV =X T 2 e TV L= UUINY FS 96

Annexe A (normative) Essais de continuité de terre (PE) de série..........ccoooiiiiimiustn fonnes 98

AnnexXe B (normative) Circuits d'essai pour I'essai d'échauffement ...................O\. ) 99

AnnexXe C (normative) Numéros de lots d'échantillons d'essai utilisés pour les‘essais

et séquence d'essais pour chaque 10t ... ... M ...102

Annexe D (informative) Guide d'utilisation.............ccoooiiiiiiii o e ...103
D.1 Geéneéralites ......cooeviiiiiii e ...103
D. AppPlications ... e N ...103
D. Utilisation des coupleurs d'installation................coe. N, ...103

AnnexXe E (normative) Symbole d'avertissement utilisé dans.les applications en

COUTaMt CONTINU ..o e T et eaas ...105

BibliO@raphie ... e e e ...106

Figurg 1 — Appareil servant a soumettre a essaie serre-céble .................. ] 85

Figurd 2 — Appareil de mesure de la déformation (exemple).......ccoooiiiiiiiiiiininn o 86

Figurd 3 — Appareil d'essai a la bille ... .0 e Lo 88

Figurg 4 — Représentation graphique'des "petites parties" .......ccccooviiiiiiiiiiiiciiieen o 96

Figurd B.1 — Coupleurs d'installation 1P + N + PE incluant N (figure de gauche),

incluapt PE (figure de droite) (st e e 99

Figurg B.2 — Coupleurs d'installation 3P + N + PE, 3 phases en charge (figure de

gauchg), N et PE en charge (figure de droite) .........ccooviiiiiiiiiiiiiiieeeeee e e 99

Figurd B.3 — Bloc de'distribution 1P + N + PE, phase et neutre en charge ...................... ...100

Figurg B.4 — Bloc de distribution 1P + N + PE, phase et PE encharge............................ ...100

Figurd B.5 — Bloc de distribution 3P + N + PE a 1P + N + PE, 3 phases en charge ......... ...101

Figurg B,6.— Bloc de distribution 3P + N + PE a 1P + N + PE, N et PE en charge ........... ...101

Figurg D.1 — Exemples des utilisations de coupleurs d'installation ...104

Figure E.1 — Symbole "NE PAS (CONNECTER OU) DECONNECTER EN CHARGE".......... 105

Tableau 1 — Tension assignée des coupleurs d'installation dans une application en

COUraNt @t EINalif. . e e 66
Tableau 2 — Tension assignée des coupleurs d'installation dans une application en

LoTo U1 o= 1o} A o7 ] o 1 11 01 66
Tableau 3 — Classes de coupleurs d'installation ..., 67
Tableau 4 — Courants d'essai pour coupleurs d'installation .................ooooiiiiiiin, 81
Tableau 5 — Force a appliquer aux serre-Cables.........ooiiiiiiiiii e 84

Tableau 6 — Couple a appliquer pour I'essai de serrage et desserrage...........ccoocieiieiieiannn. 90


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61535:2019 © IEC 2019 - 57 -

Tableau 7 — Coupleurs d'installation pour utilisation dans les systémes d'alimentation
avec une tension maximale a la terre de 150 V AC (tension de choc assignée 2,5 kV).......... 91

Tableau 8 — Coupleurs d'installation pour utilisation dans les systémes d'alimentation
avec une tension maximale a la terre de 300 V AC (tension de choc assignée 4,0 kV).......... 92

Tableau 9 — Coupleurs d'installation pour utilisation dans les systémes monophasés a
deux fils de 50 V DC et les systémes monophasés a trois fils de 60 V DC (tension de
ChOC ASSIGNEE 0,8 KV ) . iiiiiiiii e e e e e e e 92

Tableau 10 — Coupleurs d'installation pour utilisation dans les systémes monophasés a
deux fils de 120 V DC et les systémes monophasés a trois fils de 240 V DC (tension

de ChOC @SSIGNEE 2,5 KV ) ettt 93
TableFTWMWWWMMW

deux fils de 220 V DC et les systémes monophasés a trois fils de 440 V DC (tension

de chQ@c asSigNEe 4,0 KV ) oo Al | 94

Tablequ C.1 — Lots d'échantillons .........oooiiiieiii e e ...102



https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

1)

2)

3)

4)

5)

6)

7) Aucyne responsabilité ne doit étre imputée a*IEC, a ses administrateurs, employés, auxiliaires ou mand

8)

9)

La Ngrme _jnternationale IEC 61535 a été établie par le comité d'études 23 de I'lEC
appargillage’.

- 58 - IEC 61535:2019 © IEC 2019

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COUPLEURS D'INSTALLATION POUR CONNEXIONS PERMANENTES

DANS LES INSTALLATIONS FIXES

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les do
de I U’:Ubtllbltc’ Ut dc :'é:U\.’tIUII;L{UC. I"\\ bUt Uffct, :':EC UIItIU GutIUO autlvltc’o Pub:lU dUD :‘IUIIIIUO ;IItUIIIG
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (RAS
Guigles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités_d'étud

travpux desquels tout Comité national intéressé par le sujet traité peut participer. Les\/organ
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intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent, également aux

travpux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation\(ISO), se
conglitions fixées par accord entre les deux organisations.

Les|décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la
du possible, un accord international sur les sujets étudiés, étant donné que les, Comités nationaux ¢
intéfessés sont représentés dans chaque comité d'études.

Les|Publications de I'lEC se présentent sous la forme de recommandations‘internationales et sont
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonhables sont entrepris afin q
s'asjsure de I'exactitude du contenu technique de ses publications; I'lEC.h€ peut pas étre tenue respons
I'événtuelle mauvaise utilisation ou interprétation qui en est faite par ufi quelconque utilisateur final.

Danis le but d'encourager l'uniformité internationale, les Comités_ nationaux de I'lEC s'engagent, dans
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications na
et régionales. Toutes divergences entre toutes Publications)'de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées en termes ¢lairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép
fourpissent des services d'évaluation de conformité et,” dans certains secteurs, accédent aux mardg
conformité de I'lEC. L'IEC n'est responsable d'aucun™des services effectués par les organismes de cert
indgpendants.

Toup les utilisateurs doivent s'assurer qu'ils sofit en possession de la derniére édition de cette publicatig

y cdmpris ses experts particuliers et lesimembres de ses comités d'études et des Comités nationaux d
pouf tout préjudice causé en cas desdommages corporels et matériels, ou de tout autre dommage de
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dépenses découlant de la publication ou de lI'utilisation de cette Publication de I''EC ou de tout
Publication de I'lEC, ou au crédit qui lui est accordé.

L'atfention est attirée sur 4es‘références normatives citées dans cette publication. L'utilisation de publ
réféfencées est obligatoire)pour une application correcte de la présente publication.

L'atfention est attirée‘sur le fait que certains des éléments de la présente Publication de I'lEC peuvg
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Petit

Cette deuxiéme édition annule et remplace la premiére édition parue en 2009 et
I'Amendement 1:2012. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

c)

extension du domaine d'application a I'application en courant continu;

ajout des exigences supplémentaires en matiére d'application en courant continu
(marquage, etc.), aucune procédure d'essai supplémentaire n'a été jugée nécessaire
toutefois, certaines modifications du texte normatif étaient nécessaires;

modifications et amélioration du champ d'application des coupleurs d'installation aux
applications extérieures;


https://iecnorm.com/api/?name=cd6dec57a52f7fb194b9d2c8af1c57a2

IEC 61

d) ajo

535:2019 © IEC 2019 -59 -

ut d'une plage de températures appropriée;

e) mise a jour de la liste des références normatives, modifiée pour inclure des références
non datées, lorsque cela était possible.

Le texte de cette Norme internationale est issu des documents suivants:
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INTRODUCTION

Les coupleurs d'installation en courant alternatif et en courant continu conformément au
présent document peuvent étre utilisés, par exemple, dans les batiments préfabriqués, les
salles d'exposition commerciales, les vides d'installation, tels que les planchers et les
plafonds suspendus, dans les cloisons de séparation et dans toute application similaire, ou
les systémes de chemin de cébles, les systémes d'échelle a cable, les systémes de conduits-
profilés et les systémes de goulotte ou encore dans tout mobilier conforme a
I''EC 60364-7-713.

Le présent document peut étre utilisé comme guide pour les coupleurs d'installation avec
contadts supplementaires pour des tensions auires que la tension d allmentation du resgau.

Des ¢xigences particulieres pour des coupleurs d'installation destinés par exemplel a un
usage| a des températures ambiantes plus élevées, avec des résistances meécaniquep plus
élevégs (par exemple, en enveloppe métallique), avec une résistance au feU'plus impqrtante
et deg coupleurs d'installation pour les circuits de commande (par exemple TBTS), sont a
I'étude.

Les f[eégles d'installation nationales peuvent comporter des) exigences concgrnant
I'accessibilité des coupleurs d'installation.

Les regles nationales d'installation peuvent spécifier Qui est autorisé a effectlyer le
branchement et le débranchement des coupleurs d'installation.

Les fégles nationales peuvent comporter des) exigences concernant les coupleurs
d'instgllation avec des conduits métalliques.
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COUPLEURS D'INSTALLATION POUR CONNEXIONS PERMANENTES

DANS LES INSTALLATIONS FIXES

1 Domaine d'application

Le présent document s'applique aux coupleurs d'installation comportant de deux a cing
conducteurs, y compris le conducteur de terre (le cas échéant), de tension assignée jusqu'a

500 V

inclus en courant alternatif ou en courant continu et de capacité de connexion assignée

jusqu’
couplg
tensio
docun

Un ¢
conne
décon
la pre
canali
couplg

Les c
systen
utilisé
(toute

Les cq
tempé
une c
I'air ar

NOTE 1

NOTE 2
d'instal

Dans
véhicy
produ

NOTE J

b 10 mm?2 inclus, pour connexion permanente dans les installations électrique
urs d'installation avec des contacts supplémentaires pour des tensions autres
h d'alimentation du réseau ne relévent pas du domaine d'application “du p
ent.

pupleur d'installation est constitué d'un connecteur femelle dlinstallation e
cteur male d'installation pour connexion permanente non destinés’a étre connec

miére installation ou au cours de la reconfiguration ou de la maintenance
sation dans laquelle les coupleurs d'installation ont été installés. Cela signifie q
urs d'installation sont prévus uniquement pour un usage-non fréquent.

nes de prises de courant. Les coupleurs d'instaltation ne sont pas adaptés pol
5 pour remplacer les dispositifs de connexion\pour luminaires (DCL) selon I'lEC
5 les parties) ou pour remplacer les dispositifs de suspension pour luminaires (LS(

upleurs d'installation conformes au présent document conviennent a une utilisatic
ratures ambiantes ne dépassant, nermalement pas +40 °C, mais dont la moyen

hbiant de -5 °C, que ce soit pour une utilisation a l'intérieur ou a I'extérieur.

Des essais supplémentaires\pour une utilisation dans les climats froids sont a I'étude.

Pour d'autres températures, les informations nécessaires peuvent étre données dans les inst
ation du fabricant.

les endroits ou_des conditions spéciales prédominent, comme dans les navire
les et les dieux a risques, par exemple ou des explosions sont susceptibles
re, des comstructions spéciales peuvent étre exigées.

Les coupleurs d'installation sont prévus pour étre installés par des personnes averties ou qualifiéq

5. Les
que la
résent

d'un
és ou

hectés en charge ni destinés a étre connectés ou déconnectés.autrement que pgndant

de la
e les

bupleurs d'installation ne sont pas adaptés pour‘étre utilisés en remplacement des

r étre
61995

).

n aux
e sur

prtaine période ne dépasse pas-%35 °C, avec une limite inférieure de températlire de

uctions

s, les
de se

2 R

ererences normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60068-2-31:2008, Essais d'environnement — Partie 2-31: Essais — Essai Ec: Choc lié a
des manutentions brutales, essai destiné en premier lieu aux matériels

IEC 60112, Méthode de détermination des indices de résistance et de tenue au cheminement
des matériaux isolants solides
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IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60664-1:2007, Coordination de l'isolement des matériels dans les systéemes (réseaux) a
basse tension — Partie 1: Principes, exigences et essais

IEC 60695-2-11, Essais relatifs aux risques du feu— Partie 2-11: Essais au fil
incandescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis (GWEPT)

IEC 60998-2-3, Dispositifs de connexion pour circuits basse tension pour usage domestique
et analogue — Partie 2-3: Regles particulieres pour dispositifs de connexion en tant que
partie$ séparées avec organes de serrage a pergage d'isolant

IEC 60999-1:1999, Dispositifs de connexion— Conducteurs électriques ~_en cuivre —
Prescriptions de sécurité pour organes de serrage a vis et sans vis — Partie: Prescriptions
générales et particuliéres pour les organes de serrage pour les condugtelits de 0,2 mm?2 a
35 mmp? (inclus)

IEC 61032:1997, Protection des personnes et des matériels par les enveloppes — Calibres
d'essqgi pour la vérification

3 Termes et définitions
Pour Ies besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO [et I'lEC tiennent & jour des bases de donhées terminologiques destinées a étre ut|lisées
en nomalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
e ISP Online browsing platform: disponible a I'adresse http://www.iso.org/obp

Sauf gpécification contraire, lorsque les termes "tension" et "courant” sont utilisés dans le
présemnt document, ils décrivent' des valeurs efficaces.

3.1
tensign assignée
tensioh assignée au coupleur d'installation par le fabricant

3.2
courant aSsigné
courantmaximal assigné par le fabricant au coupleur d'installation

Note 1 a l'article: Le courant assigné se référe au coupleur d'installation lui-méme et non a un circuit électrique.

3.3

capacité assignée de connexion

section du ou des plus grands conducteurs susceptibles d'étre connectés comme indiqué par
le fabricant du coupleur d'installation

3.4

connexion permanente

méthode de connexion dans une installation qui est seulement ouverte pour la maintenance
ou la reconfiguration d'une canalisation

Note 1 a Il'article: L'expression "connexion permanente" doit étre comprise comme une connexion qui est
maintenue aussi longtemps que l'installation existe.
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3.5

coupleur d'installation

dispositif de connexion équipé d'un dispositif de retenue et prévu pour une connexion
permanente, comprenant un connecteur femelle d'installation et un connecteur male
d'installation et ne devant ni étre branché ou débranché en charge ni étre branché ou
débranché autrement que lors de la premiére installation, pendant I'entretien ou pendant la
reconfiguration de la canalisation

3.6
connecteur male d'installation
partie du coupleur d'installation, du cété de la charge, qui porte les broches

3.7
conngcteur femelle d'installation
partie |du coupleur d'installation, du c6té de I'alimentation, qui porte les contacts-femelle

o

3.8
systéme coupleurs d'installation
famillg de coupleurs d'installation comprenant un ou plusieurs~connecteurs femelles
d'instdllation compatibles par des caractéristiques de codification~-mécaniques avec jun ou
plusieirs connecteurs males d'installation de mémes caractéristiques assignées et prpduite
selon |a spécification d'un fabricant

Note 1 p l'article: "Un fabricant" signifie dans le cas présent un et le;méne fabricant.

3.9
canalisation
ensenpble constitué d'un cable ou de plusieurs*cables ou de jeux de barres et d'élgments
sécuripant, et si nécessaire enveloppant les cables ou les jeux de barres

[SOURCE: IEC 60364-5-52:2009, 520.3:1; modifié — "conducteurs nus ou isolés" [a été
remplacé par "un cable", et "barres omnibus" a été remplacé par "jeux de barres".]

3.10
couplpur d'installation démentable
coupleur d'installation fabrigué“de maniere a pouvoir remplacer le cable

3.1
couplpur d'installation non démontable
couplgur d'installation fabrigué de maniere a former une entité compléte avec le cable|aprés
connekion et assemblage par le fabricant

Note 1 p l'article: Voir également 12.14.

3.12
coupleur d'installation non démontable surmoulé

coupleur d'installation non démontable fabriqué de maniére que les contacts, les bornes ou
les connexions et les extrémités de cables qui y sont rattachés soient entourés de matériau
isolant par un procédé de moulage

3.13

coupleur d'installation non démontable non surmoulé

coupleur d'installation non démontable fabriqué de maniére que les contacts, les bornes ou
les connexions et les extrémités de cables qui y sont rattachés soient entourés par des
parties séparées en matériau isolant

3.14
bloc de distribution
dispositif prévu pour le branchement de circuits
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3.15

dispositif de retenue

assemblage par lequel un connecteur femelle d'installation et un connecteur maéle
d'installation sont maintenus en position lorsqu'ils sont correctement branchés et empéchant
leur débranchement fortuit

Note 1 a I'article: Le débranchement peut étre réalisé a la main ou a I'aide d'un outil.

3.16
couvercle
barriere amovible empéchant I'accessibilité a un connecteur femelle d'installation non utilisé

3.17
essailindividuel de série
essai [auquel chaque appareil est soumis pendant et/ou aprés fabrication afin_de s'agsurer
qu'il remplit certains critéres

3.18
essailde type
essai [d'un ou plusieurs appareils fait selon une conception donnég pour prouver qu'elle
satisfgit a certaines exigences

3.19
volunje d'accessibilité au toucher
zone p'étendant entre tout point de la surface ou lgs‘personnes se tiennent et cinculent
habituellement, et la limite qu'une personne peut afteindre avec la main, dans toutes les
directipons, sans moyen auxiliaire

Note 1 p I'article: Voir I'lEC 60364-4-41:2005, Annexe. B.

3.20
borne
partie [d'un appareil a laquelle un conducteur est fixé pour réaliser une connexion réutiligable

3.21

sortie
partie [d'un appareil a laquelle un conducteur est fixé de maniére permanente

[SOURCE: IEC 60050-442:1998, 442-06-06]

4 Exigences)générales

Les coupleurs d'installation doivent étre congus et fabriqués de sorte que, lors|d'une
utilisation normale leur performance soit fiable et sans dnngpr pour |'utilisateur ef sans

dommage pour leur environnement.

La conformité est vérifiée en réalisant tous les essais correspondants spécifiés.

NOTE Aux Etats-Unis, il n'est pas permis d'utiliser ces coupleurs d'installation lorsqu'ils ne sont pas visibles une
fois installés.

5 Conditions pour les essais

5.1 Généralités

Les essais doivent étre réalisés pour vérifier la conformité avec les exigences
correspondantes du présent document.
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Seuls les connecteurs (males et femelles) d'un systéme coupleur d'installation conforme a la
spécification d'un et du méme fabricant doivent étre engagés ensemble pour réaliser 'essai.

Les essais sont les suivants:

— les essais de type doivent étre réalisés sur des échantillons représentatifs de chaque type
de coupleur d'installation;

— les essais individuels de série doivent étre réalisés sur chaque coupleur d'installation
comme exigé dans le présent document.

Les essais de 5.2 a 5.6 s'appliquent aux essais de type; les essais de 5.7 s'appliquent aux

essaishdivduels—de—serie-

NOTE |Au Royaume-Uni, lorsque les coupleurs d'installation disposent de plus de 5 conducteurs, vls |doivent
satisfaife aux exigences de I'lEC 61535 comme prévu par le domaine d'application et doivent étre soumis |a essai
de sort¢ que toutes les broches de la tension d'alimentation du réseau soient soumises au méme, fiveau d'epsai.

5.2 Conditions d'essai

Sauf gpécification contraire, les essais doivent étre réalisés sur des echantillons en I'dtat de
livraispn et dans des conditions d'utilisation normale a une température ambiante comprise
entre 15 °C et 35 °C.

Quangd la valeur de la température est d'importance, lesi\essais doivent étre réalisés a
20 °Clx 5 °C.

5.3 |Essais sur les coupleurs d'installation non démontables

Pour la réalisation des essais, et sauf spécification contraire dans le présent documenpt, les
couplgurs d'installation non démontables daivent étre équipés de cables d'au moins f{ m de
longugur.

5.4 |Ordre des essais

Sauf gpécification contraire dans'le présent document, les essais doivent étre réaliség dans
I'ordrel des articles/paragraphesscomme spécifié dans le Tableau C.1.

5.5 |Spécification des:essais

Les cannecteurs males d'installation, les couvercles, les connecteurs femelles d'installation et
les blgcs de distribution doivent étre soumis a essai avec leurs contreparties correspondantes
confomes au présent document.

Les lofs d'échantillons d'essai doivent subir les essais spécifiés dans le Tableau C.1.

5.6 Exigences de conformité

Les échantillons sont jugés non conformes au présent document s'il y a plus d'un échantillon
défectueux pendant I'un quelconque des essais.

Si un échantillon d'un lot donné ne satisfait pas a un essai en raison d'un défaut
d'assemblage ou de fabrication, cet essai et ses précédents, qui pourraient avoir influencé le
résultat de cet essai, sont répétés sur un autre lot d'échantillons du méme numéro comme
spécifié au Tableau C.1; ils doivent alors tous étre conformes aux essais répétés.

NOTE Le demandeur peut soumettre, en méme temps que le nombre d'échantillons spécifié, le lot
supplémentaire d'échantillons qui peuvent étre exigés en cas de défaut d'un échantillon. Le laboratoire d'essai
soumet alors aux essais, sans autre demande, les échantillons supplémentaires et ne procéde a un rejet que si un
nouvel échec se produit. Si le lot d'échantillons supplémentaire n'est pas fourni en méme temps que le nombre
spécifié d'échantillons, I'échec d'un seul échantillon entraine le rejet.
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5.7 Essais de routine pour les coupleurs d'installation non démontables
Les essais individuels de série pour les coupleurs d'installation non démontables sont

spécifiés a I'Annexe A.

6 Caractéristiques assignées

6.1 Tension assignée

Il convient que les coupleurs d'installation aient une tension assignée choisie soit dans le
Tableau 1 pour une application en courant alternatif, soit dans le Tableau 2 pour une
applichfion en courant continu.

Tous lles composants d'un méme systéme coupleur d'installation doivent avoir la méme valeur
de tenfsion assignée phase-neutre.

Tableau 1 — Tension assignée des coupleurs d'installation dans une.application|en
courant alternatif

Tensjion nominale du systéme Tension assignée Tension de choc assignée
d'alimentation
\ \ kV
100 125 2,5
100/200 125/250 2,5
230 250 4,0
230/400 2501400 4,0
277/480 320/500 4,0

Tableau 2 — Tension assignée des coupleurs d'installation dans une application|en
courant continu

Tensjion nominale du systeme Tension assignée Tension de choc assignée
d'alimentation
\ \ kV
12 12 a définir
60 60 a définir
1202 3 24QP 125/250 25
2202 3 440° 250/500 4,0

NOTE Pour les applications en courant continu jusqu'a 60 V, en raison de la commutation de charge, des tensions
beaucoup plus élevées que la tension assignée sont également possibles; le circuit complet doit donc étre
considéré lors de la définition de la valeur assignée pour la tension de choc.

a Tension du conducteur actif par rapport a un conducteur de référence/une terre.

b Tension du conducteur actif (polarité + / -).
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6.2

Courant assigné

—67 -

Il convient que les coupleurs d'installation aient de préférence une valeur de courant assigné

choisie parmi I'une des valeurs suivantes:

- 10 A,
- 13 A,
- 16 A,
- 20 A,
- 25 A,
- 32]A.
6.3 [Capacité assignée de connexion
Il conyient que les coupleurs d'installation aient de préférence une capagité “assignge de
connekion choisie parmi lI'une des valeurs suivantes:
- 1,4 mm?2,
- 2,5 mm?2
- 4 mmZ?,
— 6 mhm?,
- 10[mm2.
6.4 |Essais
La conformité a 6.1, 6.2 et 6.3 est vérifiée par examen du marquage selon |'Article 8.
7 Classification
Les cqupleurs d'installation sont clasSés selon le Tableau 3.
Tableau-3'= Classes de coupleurs d'installation
Critéere Classes possibles de coupleurs d'installation
711 2,5kV
7.1 Tension de choc assignée
7.1.2 4kV
7.2.1 Démontable
7.2 Méthode de connexion du cable
7.2.2 Non démontable
7.3 Degré'de protection contre la
pFnétration de corps solides étrangers
etcontre la pénél‘rnfinn d'eau-selon
I'IEC 60529 (code IP)
7.4 Emplacement ou les coupleurs 7.4.1 Aisément accessible®
d'installation sont installés 7.4.2 Non aisément accessible
7.5.1 Avec contact de terre
7.5 Existence d'un contact de terre
7.5.2 Sans contact de terre
7.6.1 Massif
7.6.2 Rigide (massif et multibrins)
7.6 Type de conducteurs a connecter
7.6.3 Souple
7.6.4 Rigide (massif et multibrins) et souple a la fois
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Critére Classes possibles de coupleurs d'installation

7.7.1 Coupleurs d'installation avec bornes a vis

7.7 Type de bornes pour les coupleurs 7.7.2 Coupleurs d'installation avec bornes sans vis
d'installation démontables seulement

7.7.3 Coupleurs d'installation avec bornes a pergage
d'isolant

7.8.1 Courant alternatif

7.8 Application
7.8.2 Courant continu

@ Les coupleurs d'installation pour des zones aisément accessibles peuvent également étre utilisés dans des
zones non aisément accessibles.

8 Mquuage et documentation

8.1 |Généralités
Les cqupleurs d'installation doivent étre marqués avec:

a) lecourant assigné en ampéres (A);

b) la [ension assignée en volts (V);

c) le|nom du fabricant ou du vendeur responsable, marque commerciale ou mnarque
d'identification;

d) le pode IP si supérieur a IP43 comme suit.

Le| premier chiffre caractéristique pour le degré<de’protection contre I'accés aux parties
daphgereuses et contre les effets dangereux dexla pénétration de corps solides étrangers
dojt étre marqué s'il est déclaré supérieur a 4,xauquel cas le second chiffre caractéristique
dojt aussi étre marqué.

Le| second chiffre caractéristique pour Je degré de protection contre les effets dangereux
de|la pénétration de I'eau doit étre.marqué s'il est déclaré supérieur a 3, auquel cas le
preémier chiffre caractéristique doit aussi étre marqué;

e) la référence du type;

f) la fapacité de connexion assignée pour les coupleurs d'installation démontables en Inm?;
g) la laille du conducteur,connecté en mm2 pour les coupleurs d'installation non démor]:ables;
h) Dd, lorsqu'ils sont gonstruits pour une utilisation dans les systémes en courant contipu;

i) un]symbole d'avertissement conforme a I'Annexe E, lorsqu'ils sont construits poyr une
utilisation dansiun systéme en courant continu. Pour les connecteurs trop petitg pour
digposer d'un‘marquage, une étiquette distincte avec ce symbole d'avertissement dqgit étre
digponible‘pour les coupleurs d'installation pour courant continu.

8.2 |Utilisation de symboles ou de lettres

Lorsqu'il est fait usage de symboles, ils doivent étre les suivants:

e capacité assignée de connexion en millimétres carrés mm?2 ou O
e volts \%

e ampéres A

e courant alternatif ~ouAC

e courant continu =ouDC

o pble positif (dans les systémes en courant continu) +

e poble négatif (dans les systémes en courant continu) -
e neutre N

e point milieu M
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e terre

8.3

@ouPE

(IEC 60617-S00200:2001-07)

Marquage

Le marquage du coupleur d'installation selon les points de 8.1 doit étre aisément visible avant
installation.

Le marquage des bornes pour une application en courant alternatif doit étre L1, L2, L3 ou 1, 2,
3ou equwalent Les bornes de neutre d0|vent etre marquées par N. Le marquage des bornes

pour y
point
marq
démo

Si les
condu
sur |g
condu
embal

Le m4

LA~ GVVIIUGLIUII A~ h ] U\Julalll UUIILIIIU UUII. ULIU L:, L ] :, uu UL{UIVGIUIIL I_UO UUII
milieu doivent étre marquées par M. Les bornes de mise a la terre doivent~po
age approprié. Ces marques ne doivent pas étre placées sur des vis, degs \ron
tables ou toute autre partie facilement amovible.

bornes sont congues pour accepter un seul type de conducteur, par ex
cteur souple ou conducteur rigide (multibrins ou massif), cela doit,a@pparaftre clair
coupleur d'installation par la lettre "f" pour un conductedry-souple, "r" po
cteur rigide ou "s" pour un conducteur massif, ou bien étre.indiqué sur le plus

age ou dans I'informatlon technique et le catalogue.

rquage et les étiquettes doivent étre durables et cldirement lisibles avec une

normale ou corrigée, sans grossissement supplémentaire’

La cor

Le mag

formité est vérifiée par examen et par I'essajstivant:

rquage est frotté & la main pendant 15 &,avec un chiffon imbibé d'eau et de no

pendant 15 s avec un chiffon imbibé d'essence minérale.

NOTE
carbur

L'essence minérale est définie comme_étant un solvant aliphatique hexane avec une teneur maxi
nts aromatiques de 0,1 % en volume, une teneur en kauributanol de 29, une température initiale d'é

d'envirdn 65 °C, une température finale d'ébultition d'environ 69 °C et une masse volumique d'environ 0,68

Les miarquages faits par impression, moulage, pressage ou gravure, etc. ne sont pas S

a cet

ssai.

Une étiquette d'avertissement pour une utilisation en courant continu "Ne pas conneg

décon

8.4

Le ca
suivari

nhecter en charge conforme a I'Annexe E doit étre fournie.

Documentation

alogue* du fabricant ou les instructions d'installation doivent contenir les inform
tes’

es de
rter le
delles

emple
ement
ur un

petit

vision

uveau

nhale en
bullition
/em3.

oumis

ter ou

ations

a) coupleurs d'installation prévus uniquement pour le branchement et le débranchement en
I'absence de toute charge;

b) types de cable prévus pour étre raccordés dans les coupleurs d'installation;

c) si le coupleur d'installation n'est pas approprié pour une installation dans une zone
aisément accessible;

d) si des éléments supplémentaires ou si des précautions particuliéres sont nécessaires pour
une utilisation dans des zones aisément accessibles;

e) un marquage approprié indiquant la longueur de l'isolant a enlever avant l'insertion du
conducteur dans la borne sans vis;

f) longueur de "mou" du conducteur PE pour les coupleurs d'installation démon
(voir 12.14);

tables
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g) avertissement indiquant a l'installateur que la compatibilité dangereuse entre des
systémes coupleurs d'installation de différents fabricants n'est pas automatiquement
empéchée par la conformité a I'l'EC 61535;

h) information que les systémes coupleurs d'installation ne constituent pas un remplacement
du systéme national de fiches et prises de courant domestiques;

i) si un repiquage est prévu, des instructions de cablage doivent étre précisées dans la
documentation technique du fabricant;

j) pour une utilisation en courant continu, une étiquette d'avertissement "Ne pas connecter

ou déconnecter en charge" conforme a I'Annexe E doit étre fournie par le fabricant. Des
instructions pour que l'installateur fixe I'étiquette d'avertissement aussi prés que possible
du 'j i i i & i s les
indtructions d'installation;

k) infprmation que les coupleurs d'installation doivent étre utilisés avec les disposilifs de
retenue tels que fournis par les fabricants (en référence au 12.10).

Les instructions d'installation doivent étre données dans le catalogue ducfabricant, dans la
docunjentation technique ou a l'intérieur du plus petit emballage du-produit ou spr cet
emballage.

9 Copmpatibilité dangereuse

9.1 Connexion fortuite ou incorrecte

Un systeme coupleurs d'installation doit étre congu~et/construit de fagon a empécher une
connekion incorrecte ou fortuite.

Un systeme coupleurs d'installation doit étre.congu et construit de fagon a empéchegr une
connekion entre courant alternatif et courant“continu.

NOTE |Une connexion fortuite ou incorrecte comprend la connexion unipolaire, excepté la connexion terre a terre.

La conformité est vérifiée par examen et par I'essai suivant.

Il ne foit pas étre possible\d'insérer le connecteur méale d'installation dans le conngcteur
femelle d'installation et de\provoquer une situation dangereuse.

L'engagement du cohnecteur méle d'installation dans le connecteur femelle d'installatipn est
tenté fans n'imparte.-quelle configuration non intentionnelle avec une force de 80 N pqur les
coupleurs d'installation marqués "10 A", "16 A" et "20 A" ou une force de 120 N pgur les
coupleurs d'installation marqués "25 A" et "32 A". La force doit étre appliquée pendant]l 1 min
dans |l'axe-"de la connexion, durée pendant laquelle les contacts du connecteur| male
d'instgllation et du connecteur femelle d'installation ne doivent pas s'engager.

Lorsque des matériaux élastomeres ou thermoplastiques susceptibles d'influencer les
résultats de l'essai sont utilisés, I'essai doit étre réalisé a une température ambiante de
35 °C £ 2 °C, toutes les parties du coupleur d'installation étant amenées a cette température.

Pendant I'essai, aucun contact électrique ne doit se produire.

9.2 Engagement

Il ne doit pas étre possible, a l'intérieur d'un systéme coupleurs d'installation donné, de
brancher un connecteur méale d'installation avec un connecteur femelle d'installation:

— ayant un nombre de podles actifs différent, a I'exception éventuelle des connecteurs
femelles d'installation spécialement congus pour accepter le branchement de connecteurs
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males d'installation d'un nombre inférieur de pbles, pourvu qu'aucune situation
dangereuse ne puisse survenir;

— sans contact de mise a la terre si le connecteur méle d'installation comporte un contact de
mise a la terre;

— avec des valeurs assignées de tension phase-neutre différentes ou avec des courants
assignés différents.

La conformité est vérifiée par I'essai selon 9.1.

9.3 Compatibilité de différents systémes coupleurs d'installation

Les cpupleurs d'installation de differents systemes du méme fabricant ne doivent pas étre
dangereusement compatibles.

La conpformité est vérifiée par I'essai selon 9.1.

9.4 |Compatibilité avec des systémes standard

Les cpupleurs d'installation conformes aux exigences du présent document ne doivent pas
étre cpompatibles avec les systémes spécifiés dans les feuilles. de normes des IEC 60309
(toutes les parties), IEC 60320 (toutes les parties) et IEC 60906.(toutes les parties), ol avec
le systéme national de fiches et socles de prises de courant’domestiques du pays|ou le
produit est placé sur le marché.

NOTE |[Quelques systemes nationaux de fiches et socles ,de\ /prises de courant sont représentép dans
I''EC TR 60083.

La conformité est vérifiée par un essai manuel et,"én cas de doute, par examen des schgmas.

10 Protection contre les chocs électriques

10.1 |Degré de protection contre:lapénétration de corps solides étrangers

Un coppleur d'installation branché doit étre conforme aux exigences de IP 2XC. Le coupleur
d'instgllation doit étre congu’)de maniere que les parties sous tension ne soierlt pas
access$ibles lorsque le connecteur male d'installation et le connecteur femelle d'instgllation
sont partiellement ou  totalement branchés. Le connecteur femelle d'installation dolt étre
concu|de maniére que-les parties sous tension ne soient pas accessibles quand ellep sont
débranchées et doit.satisfaire aux exigences pour IP 2X. Le contact de mise a la terre ef toute
partie [métallique)connectée au contact de mise a la terre ne doivent pas étre accegsibles
lorsque le coupleur d'installation est complétement engagé, sauf pour les coupleurs
d'instdllation-dans des conduits métalliques (lorsque les régles d'installation requiérent une
telle pratiquée).

NOTE Les regles nationales peuvent comporter des exigences concernant les coupleurs d'installation avec des
conduits métalliques.

Les coupleurs d'installation utilisés dans une zone facilement accessible doivent satisfaire
aux exigences pour IP 2XD, qu'ils soient branchés ou non.

Si la face d'engagement du connecteur femelle d'installation pour zone aisément accessible
ne satisfait pas aux exigences pour IP 2XD, le fabricant doit fournir des couvercles. Ces
couvercles ne doivent pouvoir étre démontés qu'avec l'aide d'un outil.

La conformité est vérifiée apres enlevement des parties qui peuvent étre retirées sans l'usage
d'un outil par I'utilisation du calibre d'essai C selon la Figure 3 de I'lEC 61032:1997, du calibre
d'essai D selon la Figure 4 de I'lEC 61032:1997 et du calibre d'essai 11 selon la Figure 7 de
I'"EC 61032:1997. Les calibres d'essai sont appliqués selon I'lEC 60529.
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10.2 Accés aux parties sous tension

Il ne doit pas étre possible d'accéder aux parties sous tension sans l'aide d'un outil.

Les manchons éventuels dans les orifices d'entrée pour les broches doivent étre fixés
correctement et il ne doit pas étre possible de les retirer sans démonter le coupleur
d'installation.

La conformité est vérifiée par examen et par essai manuel.

10.3 Parties externes

Les pprties externes des coupleurs d'installation, exception faite des vis d'assembInge ou
analogues, doivent étre en matériau isolant.

NOTE |Les régles nationales peuvent comporter des exigences concernant les coupleurs dlinstallation ayec des
envelofgpes métalliques.

La conpformité est vérifiée par examen.

11 Boprnes, sorties et conducteurs raccordables

11.1 |Bornes et sorties
11.1.1 Généralités

Pour les coupleurs d'installation avec organes de“serrage, I'lEC 60999-1:1999 s'applique, le
cas éghéant, a I'exception de I'essai de 9.10 decelle-ci.

NOTE {1 L'essai décrit en 9.10 de I'lEC 60999-1:1999 est couvert par I'essai de vieillissement cyclique selpn 21.5
du présent document.

NOTE 4 L'essai décrit en 9.8 de I'lEC 60999=1:1999 est couvert par I'essai de résistance de contact selon[15.2 du
présentldocument.

11.1.2 Bornes des coupleurs d'installation démontables

Les cqupleurs d'installation~démontables doivent étre fournis avec des bornes a vis, avec des
borne$ sans vis ou des.bornes a pergage d'isolant réutilisables.

Les bprnes a vis ‘doivent permettre la connexion de conducteur sans préparation sgéciale
mais doivent aussi permettre la connexion de conducteurs préparés si spécifié.

Les bgrnes-a pergcage d'isolant doivent étre conformes a I'lEC 60998-2-3.

11.1.3 Sorties des coupleurs d'installation non démontables

Les coupleurs d'installation non démontables doivent étre dotés de sorties soudées, brasées
ou serties, ou de moyens pour pergage d'isolant ou d'organes de serrage sans vis ou de
moyens permanents de méme efficacité.

Les bornes sans vis et les bornes a pergcage d'isolant ne sont pas admises pour les coupleurs
d'installation surmoulés non démontables a moins que des moyens soient présents pour
empécher le matériau de moulage de pénétrer dans les organes de serrage.

Les sorties soudées doivent étre équipées de moyens qui sont indépendants de la soudure
permettant la fixation mécanique du conducteur en position.

La conformité est vérifiée par examen, mesures et par l'essai de 22.1.
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11.2

Conducteurs pouvant étre raccordés

Les bornes pour les connecteurs femelles d'installation et les connecteurs méales d'installation
démontables ne doivent pas avoir une valeur de capacité assignée de connexion inférieure a:

— 1,5mm?2 pour les coupleurs d'installation marqués 10 A selon la valeur de courant
maximale;

— 1,5mm?2 pour les coupleurs d'installation marqués 16 A selon la valeur de courant
maximale;

— 2,5mm?2 pour les coupleurs d'installation marqués 20 A selon la valeur de courant

maximale;
— 4 mm< pour les coupleurs d'installation marqués 25 A selon la valeur de courant makimale;
— 6 mm2 pour les coupleurs d'installation marqués 32 A selon la valeur de courant\makimale.
NOTE |Les régles nationales d'installation déterminent la valeur assignée du circuit dans jlequel le doupleur
d'installation adéquat peut étre autorisé.
La conformité est vérifiée par l'essai suivant:
Les conducteurs de section et de type indiqués doivent étre connéctés et les vis doiveht étre
serrégs aux valeurs de couple spécifiées dans le Tableau 6. Pouryles coupleurs d'instdllation
classds conformément a 7.6.3 et 7.6.4 dans le Tableau 3, I'esSaj est effectué conjointement a
I'essal de 12.8.
12 Copnstruction
12.1 |Connexion a la terre
Les cpupleurs d'installation doivent étre construits de maniére que, lors de l'insertion du
connefteur méle d'installation, la connexion de terre éventuelle soit réalisée au moins{1 mm
avant|que les contacts transportant le.courant du connecteur méle d'installation soienf sous
tensiop.
Lors qu retrait du connecteur-male d'installation, les broches transportant le courant doivent
se séparer avant que la liaison“de terre ne soit rompue.
La conformité est vérifiée par examen des schémas de construction, prenant en compte|l'effet
des tolérances, les ‘\positions les plus défavorables et par I'examen des échantillogs par
rappoft a ces schémas et/ou par essai manuel.
12.2 [Verrouillage contre la rotation
Les cqontdcts des connecteurs males d'installation doivent étre verrouillés contre la rota

|tion Si

1 42y 4 oz TSN I 41
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La conformité est vérifiée par les essais suivants:

Un couple de serrage d'une valeur de 0,4 Nm est appliqué pendant 60 s sur les contacts dans
une direction puis pendant 60 s dans la direction opposée. Les pieces de contact ne doivent

pas to

NOTE

12.3

urner de plus de 30° au total.

Les vis des bornes peuvent étre utilisées pour empécher une éventuelle rotation.

Résistance mécanique des contacts

Les contacts doivent étre fixés de fagon sire et avoir une résistance mécanique suffisante. lls

ne doi

vent pas pouvoir étre retirés sans l'aide d'outils.
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NOTE Cette exigence n'exclut pas les contacts flottants.

La conformité est vérifiée par examen et par l'essai suivant.

Le coupleur d'installation doit étre monté comme en usage normal et avec tous les contacts
installés. Tous les accessoires ou les couvercles qui ne sont pas essentiels pour le dispositif
de retenue des contacts peuvent étre desserrés ou retirés.

Le coupleur d'installation doit étre placé dans une étuve pendant 1 h a une température de
(70 £ 2) °C.

i S L L s ol LA L £L, 4 £ H L ol 40 ML ol - L 74 A
TOUt C ounc adaprco Ia PCriuuc U CculiauliCriiCrit uric TUrec dAIaic Ut FU TV UUIL TUC dUuITg Uee a
chaqu contact du connecteur femelle d'installation et du connecteur male d'installation dans
les dgux directions consécutivement. Cette force doit étre atteinte par une augmentation
progrgssive n'excédant pas 20 N/s jusqu'a ce que la valeur spécifiée soit atteinte,

La valeur maximale doit étre maintenue pendant 60 s.

Apres|l'essai, on laisse le coupleur d'installation refroidir a la températiure de la piece, jaucun
contagt ne doit s'étre déplacé dans le corps du coupleur d'installation de plus de 1 mm.

12.4 |Enveloppe des coupleurs d'installation démontables

L'envgloppe des coupleurs d'installation démontables{doit complétement enveloppgr les
borneg et les extrémités des gaines des céables. Il.doit étre possible de disposer chaque
condurteur de sorte que son isolation ne puisse venir en contact avec des partie§ sous
tensiop de polarité différente.

La conpformité est vérifiée par examen et par<€ssai manuel.

12.5 |Enveloppe des coupleurs d'installation non démontables

L'envgloppe des coupleurs d'installation non démontables doit complétement envelopger les
sortieg et les extrémités des gaines de cables. Les conducteurs doivent étre dispogés de
sorte jque leur isolation ne puisse pas venir en contact avec des parties sous tension de
polarité différente.

La conformité est vérifiée par examen et par essai manuel.

12.6 |Démontage et ouverture des coupleurs d'installation démontables

L'envgloppetdes coupleurs d'installation démontables doit étre fixée de facon sire et il ne doit
pas éTe possible de démonter le coupleur d'installation sans I'aide d'un outil.

Pour les coupleurs d'installation démontables, il doit y avoir des moyens indépendants pour
fixer et positionner les parties du coupleur d'installation les unes par rapport aux autres; au
moins l'une d'entre elles doit étre actionnée a I'aide d'un outil pour étre ouverte.

La conformité est vérifiée par examen et par essai manuel.

12.7 Contact de mise a la terre et borne de mise a la terre

Si le contact de mise a la terre et la borne de mise a la terre ne sont pas en une piéce, les
différentes parties doivent étre connectées de fagon fiable.

NOTE 1 Pour les organes de serrage conformes a I'lEC 60999-1:1999, le rivetage et le soudage sont considérés
comme un moyen fiable.
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NOTE 2 Les vis des organes de serrage et les ressorts des organes de serrage sans vis ne sont pas considérés
comme des parties de contact.

La conformité est vérifiée par examen et par essai selon I'Article 16.

12.8 Brins détachés du conducteur
12.8.1 Généralités

Les coupleurs d'installation démontables classés selon 7.6.3 ou 7.6.4 du Tableau 3 doivent
étre congus de sorte que des brins détachés du conducteur dans le coupleur d'installation ne
présentent pas de risque de choc électrique.

Pour |es coupleurs d'installation non démontables, des moyens doivent étre prévug pour
empégher des brins détachés de conducteur de réduire les distances dans l'air €t-lés [lignes
de fuife minimales exigées ainsi que l'isolation solide entre les conducteursDet toutes les
surfaces externes accessibles du coupleur d'installation, a I'exception™ de Ila| face
d'engagement du connecteur méle d'installation du coupleur.

La conformité est vérifiée comme suit:

— polr les coupleurs d'installation démontables, par I'essai 12.8.2;
— poyr les coupleurs d'installation non démontables non surmodlés, par I'essai 12.8.3;

— popr les coupleurs d'installation surmoulés non démontables par vérification et examen
sefon 12.8.4.

12.8.2) Essais des brins pour les coupleurs d'inistallation démontables

Une Ipngueur d'isolant de 6 mm est retirée de,l'extrémité d'un conducteur souple ayant la
section minimale spécifiée par le fabricant. Un*brin du conducteur souple est laissé libte, les
brins festants sont complétement insérés et serrés dans la borne, comme pour une utillsation
normdle.

Le brin libre est plié, sans déchirer*fisolant, dans toutes les directions possibles, mai$ sans
faire de pliages a angles aigus.autour des cloisons.

NOTE |[L'interdiction d'exécuter des pliages aigus autour des cloisons n'implique pas que le brin lihre soit
mainterju rectiligne pendant |'essai. En outre, ces pliages aigus sont exécutés si I'on considére comme pfrobable
que de| tels pliages peuvefnt se produire pendant I'assemblage normal du coupleur d'installation, par gxemple
quand |e couvercle est poséjdessus.

Le brih libre d'un)conducteur relié a une borne sous tension ne doit pas venir en contadt avec
une qlelconque)partie métallique accessible ou étre susceptible de sortir de I'envelogpe ou
de toucher.tine borne de mise a la terre lorsque le coupleur d'installation a été assemblg.

Le brintibre d'un conducteur connecté a une horne de mise a la terre ne doit pas vdnir en
contact avec une partie sous tension.

Si nécessaire, I'essai est répété avec le brin libre dans une position différente.

12.8.3 Essais des brins pour les coupleurs d'installation non démontables

Une longueur d'isolant équivalente a la longueur de dénudage maximale déclarée par le
fabricant +2 mm est retirée de I'extrémité d'un conducteur souple ayant la section adaptée.
Un brin du conducteur souple est laissé libre dans la position la plus défavorable alors que
les extrémités des brins restants sont connectées d'une maniére semblable a celle utilisée
dans la construction du coupleur d'installation.

Le brin libre est plié, sans déchirer l'isolant, dans toutes les directions possibles, mais sans
faire de pliages a angles aigus autour des cloisons.
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