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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSTALLATION COUPLERS INTENDED FOR PERMANENT
CONNECTION IN FIXED INSTALLATIONS

FOREWORD

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

nprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote inter
co-gperation on all questions concerning standardization in the electrical and electronic fields. To, this'ée

ina
Pub)

idition to other activities, IEC publishes International Standards, Technical Specifications, Technieal H

preparation is entrusted to technical committees; any IEC National Committee interested in the subject dg
may| participate in this preparatory work. International, governmental and non-governmental(organizations|
with| the IEC also participate in this preparation. IEC collaborates closely with the International Organizg

Sta

The
con
inte

IEC

dardization (ISO) in accordance with conditions determined by agreement between-the two organizg

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

Committees in that sense. While all reasonable efforts are made to ensufe that the technical content

Pub)
mis

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

In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
trangparently to the maximum extent possible in their national‘and regional publications. Any divergence 1

any

IEC
ass

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
pssment services and, in some areas, access to lEC marks of conformity. IEC is not responsible

seryices carried out by independent certification bodies.

All ysers should ensure that they have the latest-edition of this publication.

No

iability shall attach to IEC or its directors,” employees, servants or agents including individual exp4g

members of its technical committees and(lEC National Committees for any personal injury, property darn
othdgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe

exp
Pub)

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot
ications.

Attelntion is drawn to the Normative references cited in this publication. Use of the referenced publicd

indi

Epensable for the correctiapplication of this publication.

Attention is drawn to thelpossibility that some of the elements of this IEC Publication may be the subject o

righ

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

This redline version of the official IEC Standard allows the user to identify the ch

made|to the(previous edition IEC 61535:2019. A vertical bar appears in the
whergver a—-change has been made. Additions are in green text, deletions
strikefhrough red text.

icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publjcation(s)”].

ational
nd and
eports,
Their
alt with
liaising
tion for
tions.

hational
rom all

Publications have the form of recommendations for international use ‘and are accepted by IEC National

of IEC
for any

cations
etween
E |atter.

formity
for any

rts and
hage or
ps) and
er IEC

tions is
f patent
anges

argin
re in
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IEC 61535 has been prepared by IEC technical committee 23: Electrical accessories. It is an
International Standard.

This third edition cancels and replaces the second edition published in 2019. This edition
constitutes a technical revision.

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

a) inclusion of a definition for "live part" based on IEC 61140;

b) ad
c) co

cir
d) ad
e) up

ditional optional cross medial documentation, e.g. marking with QR-Code;

rections on the consistent use of the expressions "earth", "earthing contact", &3
Cuit" and "protective earth(ing)" throughout the document;

dition of missing compliance provisions to 13.3;

Hate of Figure D.1 of Annex D;

f) inglusion of new Annex F for cold climate requirements.

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

Full in

Draft Report on voting
23/1062/FDIS 23/10667/RVD

formation on the voting for its approval can be‘found in the report on voting indica

the ablove table.

The lgnguage used for the development of this\Ihternational Standard is English.

In this

standard, the following print types.:are used:

e requirements proper: in roman type;

o tegt specifications: in italic typé;

e eX

blanatory matter: in smalter roman type.

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

accord

at www.iec.ch/members_experts/refdocs. The main document types developed by IH

descri

bed in greater detail at www.iec.ch/publications.

rthing

ted in

bed in

ance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available

C are

The committee has decided that the contents of this document will remain unchanged until the

stabili

specifte

to the

y‘date indicated on the IEC website under webstore.iec.ch in the data related

A mant At &}-\:

e dat thao doetioaant
COOCTTITCTIt 7 Yc tro O

o EvwH 1IN
O ate;, arc ot uotTieTic vwin oT

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that 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 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 or lower 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.

National rules can have requirements concerning the accessibility of installation coupler

o

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.
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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 with or
without earthing contact, |f prowded with a rated voltage up to and including 500 V AC or 500 V

DC a
excee
additig
docun

An ing
conne
to be
maintg
that in

Install
couplg
to IEC

Install
not no|
with a

NOTE 1
followin

NOTE 3

In locs
locatid
requir

NOTE j

NOTE 4

2 N

jlng 32 A for permanent connection in electncal |nstallat|ons Installatlon couple
nal contacts for voltages other than mains voltages are outside the scope
ent.

tallation coupler consists of an installation female connector and an jinstallation
ctor for permanent connection not intended to be engaged or disengaged under lo

nance of the wiring system in which installation couplers have/been installed. This
stallation couplers are intended for infrequent use only.

rs are not suitable for use in place of devices for connecting luminaires (DCLs) acc
61995 (all parts) or in place of luminaire supporting couplers (LSCs).

ation couplers complying with this document.are suitable for use at ambient temper
rmally exceeding +40 °C, but their averagg over a period of 24 h does not exceed +
lower limit of the ambient air temperatufeof -5 °C, either for indoor or outdoor us

Additional tests for use in cold climates ‘d@re-urderconsideration shown in Annex F, which is norm
g countries: Fl. Necessary information cah'be given in the manufacturer's installation instructions.

For other temperatures, necessary information can be given in the manufacturer's installation instr

tions where special conditions prevail, as in ships, vehicles and the like and in haza
ns, for example where explosions are liable to occur, special constructions ¢
bd.

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

As a guide/to using installation coupler systems, see Annex D.

brmative references

s with
bf this

male
ad nor

engaged or disengaged other than during first installation or during reconfigurax}on or

eans

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

prding

atures
B5 °C,

a)

ative in

ictions.

rdous
an be

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.
ndated references, the latest edition of the referenced document (including any
amendments) applies.

For u

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 60664-1:20072020, Insulation coordination for equipment within low-voltage supply
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 sclew-type and screwless-type clamping units — Part 1: General requirements and panticular
requirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

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

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

ISO apd IEC maintain terminology databases for use in ¢stahdardization at the following
addregses:

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

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

Wherg the terms "voltage" and "current" are used’in this document, they are RMS values, linless
otherwise specified.

3.1
rated [voltage
voltage assigned to the installation-coupler by the manufacturer

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

Note 1 fo entry: Ratéd-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 manufgcturer
of the linstallation 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 installation,
during maintenance of the wiring system or during re-configuration of the wiring system
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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

lation coupler system

family of installation couplers consisting of one or more installation female connectors

compﬁwmmmﬁmmrmwmﬁaﬂmmm
the same ratings produced according to the specification of one manufacturer

Note 1

3.9

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

wiring system

assenj

enclogde the cables or busbars

[SOURCE: IEC 60364-5-52:2009, 520.3.1, modified — "bare ordnsulated conductors" has
replaced with "a cable".]

3.10

rewirgble installation coupler

install

3.1

htion coupler so constructed that the cable can‘be replaced

non-rewirable installation coupler

install

and agsembly by the manufacturer

Note 1

3.12

o entry: See also 12.15.

non-rewirable moulded-on installation coupler
non-rgwirable installation“~coupler so constructed that the contacts, terminals or conng

and th

le attached cable ends are surrounded by insulating material manufactured by a mo

process

3.14

bwinable non-moulded-on installation coupler

5, with

bly made up of a cable or cables or busbars and the parts whichsecure and if necgssary

been

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

ctions
ulding

ctions

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 oformeormore—devices madeto—a—certain u'caigll to—stowthatthe u'caigll meets—gertain
requirements

3.19
readily accessible, adj
accespibility accessible to touch-extending from any point on a surface where persons Jsually
stand |or move about to the limits which a person can reach with the hand, in any difection
withoyt 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
termination
part of an accessory to which a conductor is pefmanently attached

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

3.22

live part

conduEtive part intended to bg eriergized in normal conditions, including a neutral condugtor or
mid-p@int conductor, but by convention not a PEN conductor or PEM conductor of PEL
conduftor

Note 1 fo entry: This eone€pt does not necessarily imply a risk of electric shock.

[SOURCE: IEC61140:2016, 3.4]

4 Gpeneral requirements

Installation 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 in this document.

NOTE In-the USAthese some countries, installation couplers are not permitted to be used where they will not be
visible after installation: CA, US.
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5 Conditions 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 coeupler;
— rodtine tests shall be made on each installation coupler as required in this document

Tests pf 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 thé requirements of IE¢ 61535
as though they were included in the scope and shall be tested in such a way that all éf)the mains voltage pins are
subjected to the same level of testing.

5.2 |[Test conditions

Unless$ otherwise specified, the tests shall be carried out oncspecimens as delivered andfunder
conditjons of normal use at an ambient temperature between 15 °C and 35 °C.

Wherg the value of the temperature is of importance, the test shall be carried put at
20 °Cjt 5 °C.

5.3 |Tests on non-rewirable installation couplers

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

5.4 |Order of tests

If not jotherwise specifiedsin this document, the tests shall be carried out in the order |of the
clausds/subclauses asspecified in Annex C, Table C.1.

5.5 |Specification. of tests

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

The séts

5.6 Compliance requirements

Specimens are deemed not to comply with this document if there is more than one specimen
failure in any one of the tests.

If one specimen of a given set fails in a test due to an assembly or manufacturing fault, that
test and those preceding it, which may have influenced the result of that test, are repeated on
another set of specimens of the same set number as specified in Annex C, Table C.1, all of
which shall then comply with the repeated tests.

NOTE The applicant can submit, together with the specified number of specimens, the additional set of specimens
which can be required-should if one specimen fails. The testing station will then, without further request, test
additional specimens and will reject only if a further failure occurs. If the additional set of specimens is not submitted
at the same time as the specified number of specimens, the failure of one specimen will entail rejection.
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Routine tests for non-rewirable installation couplers are specified in Annex A.

6 Ratings

6.1 Rated voltage

IEC 61535:2023 RLV © IEC 2023

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

All con|nponents of the same installation coupler system shall have the same phase to\n

voltagp rating.

Table 1 — Voltage rating for installation couplers in AC application

eutral

Nominal voltage of Rated voltage Rated-impulse voltage
power supply system

\Y \Y, 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 voltage

v v kV
12 12 to-be defined 0,8
60 60 to-be-defined 1,5
120 2 to 240 ° 125/250 2,5
220 2 to 440 ® 250/500 4,0

b vVdltagelive conductor (+ / - polarity).

NOTE| For DC applications up to 60 V, due to load switching, much higher voltages than the rated volta
also ppssible, therefore the complete circuit-has-te can be considered when defining the rating for impulse v

a8 Vdltagertive conductor against reference conductor / earth.

e are
Itage.

6.2 Rated current

Installation couplers should preferably have a rated current chosen from the following values:

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

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

- 1,5 mm?
- 2,5mm?
- 4 mm?2
- 6 mm2

- 10 mm?2

6.4 |Tests
Compliance with 6.1, 6.2 and 6.3 is checked by inspection of markings according-fo Cladse 8.
7 Classification

Installption couplers are classified according to Table 3.

Table 3 —Classes Classification of installation couplers

Criterion Classification criteria Possible classes of installation couplprs
7 2,5 kv
7.1.2 4 kV
7.21 Rewirable

7.1 Rated impulse voltage

7.2.2 Non-rewirable

7.2 Method of connecting the cable
7.2.2.1  Non-rewirable moulded-on

7.2.2.2 Non-rewirable non-moulded-on

reign objects and ingress of water according to

7.3 egree of protection against ingress of solid
IEC 60529 (IP-Code)

7.4 ILocation where installation couplers will be 7441 Readily accessible °

installed 7.4.2  Non-readily accessible

7.5.1 With earthing contact

7.5 [Existence of antearthing contact
7.5.2 Without earthing contact

7.6.1 Solid
7.6.2 Rigid (solid and stranded)
7.6 Type of conductors to be connected 76.3 Flexible

7.6.4 Both rigid (solid and stranded) and

flexible
7.71 Installation couplers with screw-type
terminals
7.7 Type of terminals for rewirable installation 7.7.2 Installation couplers with screwless
couplers only terminals
7.7.3 Installation couplers with insulation
piercing terminals
7.8.1 AC
7.8 Application
7.8.2 DC

a8 |Installation couplers for readily accessible areas can also be used in non-readily accessible areas.
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arking and documentation

General

ation couplers shall be marked with:

a) rated current in amperes (A);

a) rated voltage in volts (V);

b) manufacturer's or responsible vendor's name, trademark or identification mark;

c) IP-code if higher than IP43 as follows:

Th

pa
de

m4rked.

Th
to
ch

d) type reference;

e) rated connecting capacity for rewirable installation coupler in{mm?Z;

f) co

g) DC, when constructed to be used in direct current systems;
h) a warning symbol according to Annex E, when constructed to be used in a DC syste

le Tirst characteristic numeral tfor the degree of protection against access to ha

zardous
rts and against harmful effects due to ingress of solid foreign objects shall be mafked if

Clared to be higher than 4, in which case the second characteristic numeral shall lso be

e second characteristic numeral for the degree of protection against harmful effec
ingress of water shall be marked if declared to be higher than 3, in_Wwhich case th
bracteristic numeral shall also be marked;

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

ts due
e first

m. For

cophnectors too small to have a marking, a sepatate label with this warning symbol shall be
avgilable 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 =" orDC

e pokitive pole(in DC systems) +

e nepativespole (in DC systems) -

e nepiral N

e mid-point M

o ecarth @%QE

e protective earth

8.3

Markings

@ or PE (IEC 60417-5019:2006-08)

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

Terminal markings for AC application shall be L1, L2, L3 or 1, 2, 3, or equivalent. Neutral
terminals shall be marked with N. Terminal markings for DC application shall be L+, L-, +, —,
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or equivalent. Mid-point terminals shall be marked with M.-Earthirg Protective earth terminals
shall have the relevant marking. These markings shall not be placed on screws, removable
washers or any other easily removable parts.

If terminals are designed to accept only one type of conductor, 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 aggin for
15 s with a piece of cloth soaked with petroleum spirit.

inh
Hph

N

volume
\acaa-aii;

o

1
t =

tic solvent hexanewith-acontent of aromaties of maxdimum-0
SotveRrthexane-Wna AteRt-otaromaticsoHmaxtHmumd;

P. M

Markings made by impression, moulding, pressing or engraving.orthe like are not subjegted to
this tefst.

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

8.4 [Documentation
The mlanufacturer's catalogue or installationiinstructions shall contain the following information:

a) indtallation couplers are intended for connection and disconnection without load only
b) types of cables intended to be fitied into the installation couplers;

c) if the installation coupler is-not suitable for installation in readily accessible areas;
d) if gdditional parts or precautions are necessary for use in readily accessible areas;

e) an|appropriate markifigiindicating the length of insulation to be removed before the ingertion
of the conductor into-the screwless terminal,

f) length of slack 6f a PE conductor for rewirable installation couplers (see 12.14);

g) wdrning advising the installer that dangerous compatibility between different manufgcturer
indtallation-eoupler systems is not automatically prevented by compliance with IEC 6[1535;

h) st3tement that installation coupler systems are not replacements for the national-defestic
hopsehold plug and socket outlet system;

i) if looping-inis intended, wiring instructions shall be specified in the manufacturer's technical
documentation;

j) for DC use, a label "Do not connect or disconnect under load" according to Annex E shall
be provided by the manufacturer. Instruction to the installer shall be provided in the
installation instructions to attach the warning label as close as possible to the installation
coupler for direct current;

k) statement that installation couplers shall be used with the retaining means as provided by
the manufacturers (see 12.10).

All documentation may additionally be given cross-medial.

NOTE For example, QR-codes with reference to internet, electronic catalogues, web-link on the package unit or
delivery papers, etc.
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The installation instructions shall be available in the manufacturer's catalogue, in the technical
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 inwmwmm_mm_bﬁween
alternating current and direct current is prevented.

NOTE |Unintended or improper connection includes single-pole connection, except for-earth-to~earth-cornection
earthing contact to earthing contact.

Compliance is checked by inspection and the following test.

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

Engadgement of the 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",
"13 A, "16 A" and "20 A" or a force of 120 N for installation couplers marked as "25 A" and
"32 A'l. The force shall be applied on the same axisof\the connection for 1 min during|which
time the installation male and installation female connector contacts shall not engage.

Wherg the use of elastomeric or thermoplastic'material is likely to influence the results|of the
test, ifishall be carried out at an ambient temperature of 35 °C + 2 °C, all parts of the instdllation
couplgr being at this temperature.

During the test, no contact shall ocetr)

9.2 |Engagement

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

— wilh a differentthumber of live poles; exceptions may be admitted for installation female
cohnectors which are specially constructed for the purpose of allowing engagement with
ingtallation male connectors of a lower number of poles, provided that no dangerous
sitpationscan arise;

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

W| anrthina ~antont.
—oarayg-ooTrtact

— 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.
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9.4

Compatibility with standard systems

Installation couplers in accordance with this document shall not be compatible with systems
specified 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 where the
product 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 examination of drawings.

10 P

10.1

An en
couplg
install
conne
compl
the e
engag
practi

NOTE 1

NOTE 3

Install

and umpengaged.

If the
not co
remov

Comp
tool b
accor(
IEC 6

10.2

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

omagaimstetectric-shoch

Degree of protection against ingress of solid foreign objects

btion female connector are partially or completely engaged. The)installation
ctor shall be so designed that live parts are not accessible whenydisengaged an
y with the requirements for IP 2X. The earthing contact and any, metal parts conneq
rthing contact shall not be accessible when the instaltation coupler is com
d, except for installation couplers in metal conduits (wherg erection rules ask fo
e).

National rules can have requirements concerning installation‘couplers with metal conduits.

Live parts as mentioned in this document are regarded as hazardous parts in accordance with |IEC]

ation couplers for use in readily accessible areas shall comply with IP 2XD both en

engagement face of the installation-female connector for readily accessible areas
mply with IP 2XD, the manufacturer shall make caps available. These caps shall o
able with the aid of a tool.

iance is checked after'the removal of parts which can be removed without the us
y using test probe C in accordance with Figure 3 of IEC 61032:1997, test prob
Jance with Figure-4.0f IEC 61032:1997 and test probe 11 in accordance with Figu
032:1997. Test probes are applied in accordance with IEC 60529.

Access tollive parts

Bushe

jaged installation coupler shall comply with the requirements of IP 2XCx The installation
r shall be so designed that live parts are not accessible if the installation male and

male
shall
ted to
bletely
I such

60529.

gaged

does
nly be

e of a
e D in
re 7 of

be possible to remove them without dismantling the installation coupler.

Compliance is checked by inspection and by manual test.

10.3

External parts

all not

External parts of installation couplers, with the exception of assembly screws and the like, shall

be of i

NOTE

nsulating material.

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

1.1

11.1.1

Terminals and terminations

General

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

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
this dog

11.1.2

Rewi:fble installation couplers shall be provided with screw-type terminals;” with scrg

termi

Termi
Specig

Insula

11.1.3

The test of 9.8 of [EC 60999-T:1999 is covered by the contact resistance test in accordance with
ument.

Terminals of rewirable installation couplers

als or reusable insulation piercing terminals.

nals with screw clamping means shall allow the conductor to/be connected witho
| preparation but shall also allow prepared conductors if spécified.

fion piercing terminals shall comply with IEC 60998-2-3:

Terminations of non-rewirable installation-couplers

terminfations or means for insulation piercing or, screwless clamping units or equally eff

perm

Screw|
mould
mater

Solde
mechd

Comp

11.2

Termi
conne

Non-rjwirable installation couplers shall be (provided with soldered, welded, cf

nent means.

less terminals and insulation piefcing terminals are not allowed for non-rey
pd-on installation couplers except when means are included that prevent the mo
al from penetrating into the_clamping unit.

nically fixing the conductor in position.
iance is checkéd by inspection—measurementand-the-testof22-1.

Connectable conductors

nals Afor the rewirable installation female connector and the rewirable installation
ctor shall not have smaller rated connecting capacities than as follows:

15.2 of

wless

ut any

imped
ective

irable
ulding

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

male

— 1,5 mm?2 for installation couplers marked 10 A according to the maximum current rating;

— 1,5 mm?2 for installation couplers marked 13 A according to the maximum current rating;

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

— 2,5 mm?2 for installation couplers marked 20 A according to the maximum current rating;

— 4 mm2 for installation couplers marked 25 A according to the maximum current rating;

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

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

Compliance is checked by the following test.
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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.

12 Construction

12.1 Earth Connection between earthing contacts

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

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

Compliance is checked by inspection of the manufacturing drawings taking into account the
effectof tolerances and the most unfavourable positions and by checking.the specimens dgainst
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 torqlue with a value of 0,4 Nm is applied to.the contacts for 60 s in one direction and fgr 60 s
in the [opposite direction. The contact parts.shall not rotate more than an angle of 30° inltotal.

NOTE |Terminal screws can be used to preventthe 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 requiremént 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 installation coupler shall be placed in a heating cabinet for 1 h at a temperature of
(70 £ 2) °C.

Immediately after the heating period, an axial force of 40 N shall be applied to each contact of
the installation female connector and installation male connector in both directions
consecutively. This force shall be reached by gradual increase at a rate not exceeding 20 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 contact
shall have been displaced in the body of the installation coupler by more than 1 mm.
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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 t ends of cable sheaths. The conductors shall be so :\rr:\ngnd that their insulation cannot

come jnto 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 §hall not be poss|ble to
dismaptle the installation coupler without the aid of a tool.

For rewirable installation couplers, there shall be independentimgans for fixing and locating the
parts pf the installation coupler with respect to each other; at least one of which sHall be
operafed 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 ¢arthing contact and the earthing terminal are not in one piece, the various parts shall be
connefted together by a reliable manner.,

NoFE4—Clamping units complying with IEC 60999-1:1999, riveting and welding are consjdered
as a rgliable manner.

NoTFE4—Clamping screws or the spring of screwless-type clamping units are not considgred to
be pant of the contact.

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 or 7.6.4 of Table 3 shall be so
designed that loose conductor strands in the installation coupler will not present a risk of electric
shock.

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

Compliance is checked by the following:

— for rewirable installation couplers, the test of 12.8.2;
— for non-rewirable non-moulded-on installation couplers, the test of 12.8.3;
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— for non-rewirable moulded-on installation couplers, by verification and inspection according
to 12.8.4.

12.8.2 Strand test for rewirable installation couplers

A length of 6 mm of insulation is removed from the end of a flexible conductor, having a
minimum cross-sectional area specified by the manufacturer. One strand of the flexible
conductor 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 direction but
without making sharp bends around barriers.

NOTE |The prohibition against making sharp bends around barriers does not imply that the free strand,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 on,

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

It shall not be possible for a free strand of a conductor connectéd to an earthing termjfnal to
touch ja live part.

If necg¢ssary, the test is repeated with the free strand in another position.

12.8.3 Strand test for non-rewirable non-molded-on installation couplers

A length of insulation equivalent to the maximum designed stripping length declared by the
manuflacturer +2 mm is removed from the end-0fa flexible conductor having the cross-seg¢tional
area gs fitted. One strand of the flexible conductor is left free in the most unfavourable ppsition
whilst|the remaining strands are terminated to suit the construction of the installation colipler.

The free strand is bent without tearingthe insulation back, in every possible direction but without
makingg sharp bends around barriers.

NOTE |The prohibition against making sharp bends around barriers does not imply that the free strand 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 on.

It shalf not be possible for a free strand of a conductor connected to a live termination to|touch
any apcessible qmetal parts, or to touch an earthing—terminal termination, or to reduge the
creepage distance and clearance through any constructional gap to the external surface|below
1,5 mm.

It shall_nat be possible for a free conductor connected to an earth termination to fouch ahy live
parts.

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

Non-rewirable moulded-on installation couplers shall be inspected to verify that there are means
to prevent stray conductor strands and/or live parts from touching an earthing terminal or
reducing the minimum distance through insulation to the external accessible surface with the
exception of the engagement face of the installation male connector below 1,5 mm.

The verification of "means" may require the checking of the product construction or product
assembly method.
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12.9 Incorporation of electrical devices

Installation couplers themselves shall not incorporate other electrical devices, for example,
switches, fuses, relays, thermostats, surge protective devices and thermal current-limiting
devices.

The use of installation couplers as connection for the electrical devices listed above is
permitted.

12.10 Retaining means

when

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 smoothzaxial traction force df 80 N
for a period of 1 min, during which the retaining device shall be filly engaged. The instdllation
coupler shall not loosen or become disconnected.

12.11 |Distribution blocks

The djstribution block shall include one installation_male connector only for each circujt. The
distribution blocks intended for fixed mounting shall*have means for fixing to the suppgrt, for
example, screw holes.

Compliance is checked by inspection.

12.12|Shrouds

Installption male connectors shall-frave a shroud, which shall be at least as long as the Ipngest
pin.

Compliance is checked by\inspection.

12.13 |Factory wiring

Non-r¢wirablesinstallation couplers shall be factory-wired.

12.14 |Stress test

12.14.1 General

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

12.14.2 Stress test of rewirable installation couplers

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

The cable is connected to the installation coupler so that the current-carrying conductors are
led from the cable anchorage to the corresponding terminals by the shortest route.

After the current-carrying conductors are correctly connected, the core of the protective earthing
conductor is led to its terminal and cut off at a distance 8 mm longer than necessary when using
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 nonp-rewirable installation couplers with earthing contact, the length of\the conductors
betwegn the terminations and the cable anchorage shall be so adjusted that the current-cgrrying
condutors will be stressed before the protective earthing conductor if thexcable slips in it cable
anchofage.

Compliance is checked by inspection.

12.15|Separation of non-rewirable installation couplers

In nonfrewirable installation couplers, it shall not be pessible for the cable to be separatefd from
the ingtallation coupler without making it permanently useless.

NOTE |An installation coupler is considered to be permanently useless when for re-assembling the insf{allation
coupler| parts or materials other than the originals 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 |General

The minimum IP rating shall be IP 20.

13.2 |Protection against harmful ingress of solid foreign objects

The minimum IP rating shall be IP 2X.

The housingof themstattatiomrcoupter strattprovideadegree of protectiomagainstingress of
solid foreign 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 minimum IP rating shall be IP XO.

The housing of the installation coupler shall provide a degree of protection against harmful
ingress of water as declared by the manufacturer.
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Compliance is checked-in-accordance—with by the appropriate test of IEC 60529 and with the
treatment specified in the two paragraphs below, followed immediately by wiping the surplus
surface water from the specimen and carrying out the electric strength test of 14.3.

The specimens shall withstand an electric strength test as specified in 14.3, which shall be
started within 5 min of completion of the tests according to 13.3 and inspection shall show that
water has not reached current-carrying parts.

For numerals 3 and 4, the oscillating tube in Figure 4 of IEC 60529:1989 is used. IP
classification is measured when the mating parts are engaged completely and caps are used
for open installation female connectors.

14 Insulation resistance and electric strength

14.1 |General

The irlsulation resistance and the electric strength of installation couplers, shall be adequate
betwekn parts described in 14.2 and 14.3 after the following treatment

Installption couplers shall be fitted with cables and not in engagément 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 6f the air, at all places where spedimens
can beg located, is maintained within £ 1 °C of any _ca@nvenient 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 ¢ouplers with IP-rating IP XO;
— 16B 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 those of 14.3.

14.2 |Insulationiresistance

The insulation-resistance is measured with a DC voltage of approximately 500 V applfed as
listed peJow) 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.

The insulation resistance shall not be less than 5 MQ.
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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) 3000V on the installation female connector not engaged to its counterpart, between all
current-carrying parts and a metal foil in contact with the exposed front surface;

d) 1

e) fon
an
ing

NOTE

Y00 V between each current-carrying part and parts of the earthing circuit;

rewirable installation couplers, 1 500 V between accessible metal parts Of-the
rhorage including clamping screws and a metal rod of the maximum diameter of the
erted in its place.

The term "body" includes accessible metal part, metal foil in contact with the ©@uter surface, ac

external parts of insulating material, fixing screws of bases or covers, and external assembly screws.
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e, the output current is at least. 200 mA. The overcurrent relay shall not trip wh
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—Glow dischargés)without a drop in voltage are neglected.

NOTE 3—An-appropsate impulse-test is-under consideration-
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15.1

Resiliency

Installation female connector contact assemblies shall have sufficient resilience to ensure

adequ

ate contact pressure on installation male connector pins.

Compliance is checked by the tests according to Clause 16 to Clause 18.

15.2

Resistance of connections

The resistance of connections including the—earthing connection between earthing contacts
shall be sufficiently low.

The contact resistance across the installation coupler is measured and it shall not exceed 1 mQ
per clamping unit.
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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
rated current for 1 h. The voltage drop across the clamping unit is measured and the contact
resistgmeetscaftcttated:

When|measuring the contact resistance across the distribution block, the relevant.coeunterpart
is intrgduced into an installation female connector as well as into an installation male connector.
The c@ntact 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 charactgristics
no lesp suitable unless there is sufficient resiliency in the metdllic parts to compensate fpr any
possiljle shrinkage or yielding of the insulating material.

Compliance is checked by inspection.

16 Temperature rise

Contafpts and other current-carrying parts, shall be so designed as to prevent excgssive
tempefature rise due to current flow under;normal operation.

Compliance is checked by the following test.

Installption couplers are fitted-with cables having the cross-sectional areas shown in Table 4,
the tefminal screws, if any, béing tightened with a torque of the values specified in Tablg 6.

Distriution blocks are'tested as delivered.

Test cyrcuits for three pole and five pole installation couplers as well as three pole to three pole
and fiye pole to,'three pole distribution blocks are shown in schematic diagrams of Anhex B,
Figurg B.1 te~Figure B.8. Five to five pole distribution blocks shall be measured (or wifed) in
the same way as is done for three to three pole distribution blocks.

Installation couplers shall be fully engaged.

The test 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 current
shown in Table 4 for 1 h.

For installation couplers having three or more poles, the test current during the test shall be
passed through the phase contacts. If there is a neutral contact and an earthing contact, a
separate test shall be carried out passing the test current through the neutral contact and the
earthing contact. If there is either a neutral contact or an earthing contact, the current is passed
through the neutral contact or through the earthing contact and the nearest phase contact.

The temperature rise shall be measured at the specified measuring points shown in the
schematic diagrams of Annex B, Figure B.1 to Figure B.8. During the above tests, the
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temperature rise shall not exceed 45 K in single-phase test circuits and 50 K in poly-phase test

circuit

17 B

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

Install
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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 6,0 40,0
reaking capacity

ation couplers for AC applications shall have an adequate breaking capacity.
iance is checked by the following test.

ation couplers shall be mounted according to’the manufacturer's instructions. Befd
he retention device shall be made inefféctive, the installation couplers shall thH
ed 100 strokes without load and 50 strokes with load.

stallation couplers shall be tested-at their rated voltage and rated current in a circy
D = 0,6.

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

ctor at a rate of 15\strokes per minute. The speed of engagement and disengagen
tallation male ¢connector shall be 0,8 m/s + 0,1 m/s. Electrical contact shall be main
more than 4's.and no less than 2 s.

the test/no arc shall persist, no flashover shall occur and the contact parts sh
e lgose. Live parts shall not become accessible.

re the
en be

it with

stallation male connector is inserted into and withdrawn from the installation ffemale

ent of
fained

all not

Comp

rarnce 15 chiecked by the testimaccordarnce witir 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;

— deterioration of enclosures or barriers;

— damage on the entry holes for the male contacts that might impair proper working;

— loosening of electrical or mechanical connections;

— seepage of sealing compound.
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The humidity treatment is not repeated before the electric strength test of 14.3 referred to in
this clause.

18 Forces necessary to disengage the parts of the installation coupler

Installation couplers shall be such that the installation coupler can be easily disengaged;
however, a deliberate act for disengagement is required.

Compliance is checked by the following test.

The rg

shall

For th

a

ot exceed 80 N.

test of installation couplers with an IP code higher than IP 2XC, the séaling (gas

ket), if

any, npjay be removed.

19 Cables and their connection

19.1 |Capability of being fitted

Installption couplers shall be capable of being fitted with types of cables and cross-segtional
areas [specified by the manufacturer of the installation«<€oupler. Pre-wired installation couplers
shall rTnly be supplied with the appropriate conductérs ‘connected to the correct terminals or
terminfations (see Clause 8).

NOTE |[For installation instructions concerning suitable\cables, see 8.4.

Compliance is checked by inspection.

19.2 |Relief from pull, thrust and:torsion

Installption couplers shall be_so-constructed that the clamping units of the cables sHall be
relieved from pull, thrust and\térsion and the cable sheath at the entrance shall be profected
againgt 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 Cakle anchorage

For rewirable. installation couplers,

— it ¢hall be clear how the relief from strain and the prevention of twisting is intended to be

eff

ected;

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

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

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

the cable anchorage shall be of insulating material or be provided with an insulating lining
fixed to the metal parts;

it shall 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 Figure 2 of IEC 61032:1997;

metal parts of the cable anchorage, including its screws, if any, shall be insulated from the
earthing circuit.
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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
manufacturer, first with the smallest and then with the largest cross-sectional area.

Non-rewirable installation couplers shall be tested with the cables as delivered.

Conductors of the cable of rewirable installation couplers are introduced into the terminals. The
terminal screws, if any, are tightened just sufficiently to prevent the conductors from easily
changfng their position.

The c@ble anchorage is used in the normal way, clamping screws, if any, being tightendd with
a torque as specified in Table 6. After reassembly of the specimen, the compohents shall fit
corredtly and it shall not be possible to push the cable with a force of 10 N into 'the instdllation
couplgr to any appreciable extent.

The specimen shall be fixed in an apparatus as shown in Figure 1Isuch that the axis |of the
cable funs 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 sfnooth
and continuous motion.

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 60 + 2
Over 11 up to and including 16 80 +2
Over 16 100+ 2

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

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

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

After the test, the displacement of the mark on the cable in relation to the installation coupler
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 apparatus, an
example of which is shown in Figure 2. The distance between the cable clamp and the end of
the installation coupler or the cable anchorage shall be equal to the cable diameter. The
distortion will be measured immediately behind the cable anchorage while the cable is subjected
to the torque.

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

Dimensions in millimetres

160 . 2
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i
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1 crank
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3 sample

Figure 1 — Applaratus for testing the cable anchorage
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IEC

Key
1 hollpw axle for easy twisting

cable clamp for the test cable

2

3 cable anchorage of the test specimen
4 medsuring indicator (e.g. a needle)

5

installation coupler

6 vertJcal 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 coupler.

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-relevanttestsof 21.-4.

20 Mechanical strength

Installation couplers shall have adequate mechanical strength.
Compliance is checked by the following test.
The specimens shall be tested with and without caps fitted.

Rewirable installation couplers are fitted with the cable specified by the manufacturer, having
the smallest cross-sectional area and a free length of approximately 100 mm.

Terminal screws and assembly screws are tightened with a torque equal to the value specified
in Table 6.
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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
or corrected vision without additional magnification and the cable anchorage shall remain
operational.

Smallpieces which are broken off shall not lead to rejection provided that the protection dgainst
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, 21.3x21.4 and 21.5, as applicable.

21.2 |Dry heat storage

Specimens of installation couplers and“caps are 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 net'flow to such an extent that live parts are exposed.

A slignt displacement 0f)the sealing compound shall be neglected provided that safety|is not
impained.

21.3 |Ball pressure test

Parts of inSulation material, with the exception of elastomeric or similar materials for instdllation
couplgrsshall be subjected to a ball-pressure test by means of the apparatus shown in Fiqure 3.

Th adAitinmal oopanlag Spra pacirad] fapy fhic ot
reeaeaHtonas oanPrrcoarcToyuinn CU 10T U119 tCOtT

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

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

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

— 125 °C = 2 °C for those parts of installation couplers which retain current-carrying parts and
parts of the earthing circuit in position;
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— 70 °C £ 2 °C for other parts of installation couplers.

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 being 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

a ro imatal raoom - tomnoratiira hy inmmarcinn in ~n Iol asntay
pproximatelyreem-termperature-byimmersionin-cotd-water

The dlameter of the impression caused by the ball is measured and shall not exce€d-2 mm.

Diménsions in millimetres

Key

1 sample

Figure 3 —Ball-pressure apparatus

21.4 |Ageing of elastomeric and.thermoplastic material

Installption couplers of elastomeric and thermoplastic materials shall be 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
havingthecompositiomandpressureof the—ambientair—Fhe—specimensare—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 earthing contact is not a pole and is not loaded.

The whole test arrangement, including the conductors, shall not be moved untikall the following
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.

D

NOTE § 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.
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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;

— & 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
condugtor is moved each time the screw or nut is loosened.

The s¢rews and nuts shall be tightened smoothly.

Table 6 — Torque applied for the tightening and loosening test

Nominal diameter of thread Torque
mm Nm

| ]
Up to pnd including 2,8 0,2 0,4
Over 2,8 up to and including 3,0 0,25 0,5
Over $,0 up to and including 3,2 03 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 from the hole
and td other screws which cannot be tightened by means of a screwdriver with a blade|l wider
than the diameter of the screw.

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

During the-test, there shall be no damage that will impair the further use of the instdllation
couplgr.

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—Ear rivets _a non-circular shank or an :\'nlnrnlnrinh: notch can be sufficient

NOTE 3§ A sealing compound which softens on heating provides satisfactory locking only for screw connect
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.60999-1:199

23 Clearances, creepage distances and distances through_solid insulation

ons not

The clearances shall at least meet the requirements for overyvoltage category Ill. For creepage
distanges, pollution degree 2 as specified in IEC 60664-1 shall be applied. Minimum valyes for

clearances and creepage distances are given in Table 710 Table 11.

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

um

Creepage distances °
mm
Clearance Rated insulation voltage
mm All material Material group
groups o o [
<125V AC <250V AC

Betwegen:
Live pprts of different polarity 1,5 1,5 1,5 | 1,8 | 2,5
Live pprts and
— acfessible éxtérnal surface @ 3,0 3,0 -
— ingccessible external screws or the 1,5 1,5 ----

likg 2
Parts oftheearthing circuitand
— live parts 1,5 1,5 ——--
— accessible screws or the like 1,5 1,5
- inacbcessible external screws or the 1,0 1,0

like

2 The accessible external surface includes a metal foil in contact with the external surfaces of insulating material.

Inaccessible external screws are those which cannot be touched with the test probe B of IEC 61032:19

97.

¢ Values for creepage distances are adapted to clearances because creepage distances cannot be smaller 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
mm All Material group Material group Material group
material
groups | 1 1] | 1 1] | 1 1]
<250 VAC <320V AC <400V AC <500V AC
Betw LD
Live parts of different 3,0 3,0 30 |30 323030/ 40| 30.36|| 50
polarify
Live pprts and
— acgessible external 5,5 5,5 55|55 | 6,4 — -—
sufface 2
— indccessible external 3,0 3,0 3,0 | 3,0 | 3,2 -é= ----
scfews or the like ©
Parts pf the earthing circuit
and
— live parts 3,0 3,0 3,0 | 3,0 | 3,2
— acgessible screws or 3,0 3,0 3,0 | 3,04y3,2 ---- -
the like
— ingccessible external 1,5 1,5 1,5 1,5 1,5 —-- —--
scfews or the like ©
a8 Thie accessible external surface includes a metal foil if‘econtact with the external surfaces of insulating material.
b Inaccessible external screws are those which cannot be touched with the test probe B of IEC 61032:19p7.
¢ Vdlues for creepage distances are adapted to<learances because creepage distances cannot be smallgr than
the corresponding clearances.
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Table 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
Clearance Rated insulation voltage
mm Material group Material group
| | 1| | 1 | ‘ 1 ‘ 1]
<50V DC <63V DC
Betwegn:
Live parts of different 0.2 060 | 085 | 1,20 | 063 | 0,90 25
polarify
Live pprts and
— acfessible external 0,5 1,2 1,7 2,4 - - -
sufface?
— ingccessible external 0,2 0,60 0,85 1,2 3 - -
scfews or the like ©
Parts pf the earthing
circuitland
— livg parts 0,2 0,6 0,85 1,2 - - -
— acfessible screws or 0,2 0,6 0785 1,2 - - -
the¢ like
— ingccessible external 0,2 0,6 0,85 1,2
scfews or the like ?
NOTEL-The values of the creepage distances in this Table 9 are also applicable for a rated impulse volthge of
1,5 k\.
a8 Thie accessible external surface includes a metalkfoil in contact with the external surfaces of insulating material.
b Ingccessible external screws are those which cannot be touched with the test probe B of IEC 61032:19p7.
¢ V4lues for creepage distances are adapted to clearances because creepage distances cannot be smalldr 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 | | 1l | 1l
<125V DC <250V DC
Between:
Live pprts of different polarity 1,5 1,5 1,5 1,8 2,5
Live pprts and
— adcessible external surface @ 3,0 3,0 3,0 3,6 5,0
— ingccessible external screws or the 1,5 1,5 1,5 1,8 2,5
likle ©
Parts pf the earthing circuit and
— live parts 1,5 1,5 1,5 1,8 2,5
— adcessible screws or the like 1,5 1,5 1,5 1,8 2,5
— infccessible external screws or the 1,0 1%0 1,0 1,0 1,0
likle ©
a8 Thie accessible external surface includes a metal foil in contactwith the external surfaces of insulating material.
b Ingccessible external screws are those which cannot be teuchied with the test probe B of IEC 61032:19p7.
¢ V4lues for creepage distances are adapted to clearances because creepage distances cannot be smalldr than
thg 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 | | 1 ‘ 1] | | 1 ‘ 1]
<250V DC <400V DC <500V DC
Betwegn:
Live pprts of different polarity 3,0 3,0 3,0 3,0 4,0 3,0 3,6 5,0
Live pprts and
— adcessible external 5,5 5,5 5,5 5,6 8,0 5,5 7,2 10,0
surface @
— ingccessible external 3,0 3,0 3,0 3,0 4,0 3,0 3,6 5,0
screws or the like ©
Parts pf the earthing circuit
and
— live parts 3,0 3,0 3,0 350 4,0 3,0 3,6 5,0
— adcessible screws or the 3,0 3,0 3,0 3,0 4,0 3,0 3,6 5,0
likle
— ingccessible external 1,5 1,5 (NG} 1,5 1,5 1,5 1,5 1,5
screws or the like ©
a8 Thie accessible external surface includes a metal foil in édntact with the external surfaces of insulating material.
b Ingccessible external screws are those which cannet.be touched with the test probe B of IEC 61032:19p7.
¢ V4lues for creepage distances are adapted to clearances because creepage distances cannot be smalldr than
thg corresponding clearances.
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24 R

ation female connectors care tested when not engaged with the installation

ation female connector.

st and the largest cross-sectional area as specified by the manufacturer. Non-rey
rs are tested-as delivered.

bsistance to abnormal heat and to tracking

24.1

Resistance to abnormal heat

male

ctor. Installation maleconnectors are only tested when engaged with its mating

wirable installatioen couplers, the measurements are made with conductors havihg the

irable

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 g

enerated 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
current-carrying parts and parts of the earthing circuit in position, the device is examined without
conductors while being held in all positions with the insulating material in question removed.

retain

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.
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parts, where each surface lies completely within a circle of 15 mm diameter, or
rt of the surface lies outside a 15 mm diameter circle and where it is not poSsible
bf 8 mm diameter on any part of the surface, are not subjected to the test of this sub
igure 4 for explanation of "small parts”).

L —When checking a surface, projections on the surfaces and holes)which are not d
mm on the largest dimension-are can be 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 beg
heated test wire under defined conditions, burns for a limited time only and that without spreading
[ burning parts or by drops falling down from the part under test.

est cannot be made on the complete specimengsa-suitable part may be cut from it
be 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-wire 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-wires<shall be applied to the specified surface of the test specimen
ccount 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:
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mes and glowing on the specimen extinquish within 30 s after removal of the glow

There

shall be no ignition of the tissue paper or scorching of the board.
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Dimensions in millimetres

215

A
Y

Specimen

f‘ 4 \. ‘\ /

‘ IEC

a) To-be-toctod
te5tea

24.2

For ingtallation couplers, parts of insulating material retaining live parts in position shal
material resistant to tracking.

Comp
Ceran

The m
solutiq

If the manufacturer specifies the used material as to be of-PT CTl 2 400 V (material gr
or—PT CTI'2600 V (material group 1), the reduced creepage distances of Table 7, T4

Table

&7 T0—P€

Dimensions inmillimetres

N Specimen

o IEC

b) No test is required

Figure 4 — Explanation\of "small part"

Resistance 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.interval between drops 30 s £ 5 s.

9,°Table 10, and Table 11 apply.

NOTE 1

be of

g test

bup 1)

ble 8,

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 (CTI). An
insulating material can be referred to one of the material groups | up to IV if the PTI value tested according to

IEC 601

12, test solution A, is equal to 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.
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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 temperature of 100 °C i 5 °C
and have been left at room temperature for 24 h, their surface shall show no signs df rust.
Trace$§ 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 abrasionya layer of grease
may provide sufficient protection against rusting. Such parts are only sdbjected to the|test if
there ts doubt about the effectiveness of the grease film and the test shallthen be made without
previolus removal of the grease.
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Annex A
(normative)

Routine protective 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 protective earthPE} 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

couplerateach-end-of-the—cable-

NoTFE4The period of 2 s can be reduced or other type of voltages can be used if carrect fesults
can bg guaranteed with automatic timing.

NoTE4 Any other test which proves that the protective earth continuity- is present ip also
accepiable.

Protedtive earth continuity 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.8.
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@ Temperature measuting point
@ Temperature measuring point
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Figure B.1 — 1P + N + PE installation Figure B.2 — 1P + N + PE installatign
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Figure B.3 — 3P + N + PE installation Figure B.4 — 3P + N + PE installatign

couplers, 3 phases loaded couplers, N and PE loaded
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Figure B.5 — 1P + N + PE distribution block, phase and N loaded
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Figure B.6 — 1P + N + PE distribution block, phase and PE loaded
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Figure B.7 - 3P + N + PE to 1P + N + PE distribution block, 3 phases 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 Number of
samples
8 tarkimg—armddocumreTtation
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_ar_ances,_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 Prgtection 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 Forces necessary to disengage the parts of the No. 6
installation coupler 3
21.4 Resistance to ageing
20 Mechanical strength No. 7
22 Screws, ‘eurrent-carrying parts and connections s
21.5 Current 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 specimeh) ©
243 Resistanceto-heat(Balpressure-test {Separatetestspecimeh) °

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
moulding 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 facilitates

the in
repair

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 changeablé. By using the installation coupler syste

install

In hoy
somet]

Install
cableg
linked
consig

stallation and—disconnesting maintenance or reconfiguration. Possible change
5 can be made easily afterwards.

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

ation couplers are not intended to be used instead of plug and.sdcket-outlet sy
htion couplers are intended to be connected and disconnected\without current fl
Ct committees may elect to use installation couplers for copneetions to equipment

Applications

htion coupler systems can be used in suspended floors and 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 connected to each other by several installation couplers. T

examgy
and p

Installption~couplers may be used in outdoor applications. For example, they can be us
the lightingsystem of a crane or for the installation in a carport.

les are air conditioners and heat recovery units which have separate motors, contrg
mps.

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

s and

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

D.3

Examples of use of installation couplers

Use and the initial verification of installation couplers-sheuld can be carried out according to
the national wiring rules. These are normally based on requirements laid down in the IEC 60364

series

Installation couplers may be installed as shown in Figure D.1 and Figure D.2.
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= =
see figure D.2

Key

1 distfibution board 8 socket-outlet

2 maips cables (fixed installation) 9 switch

3 jundtion box 10 trunking/ducting

4 cable set 11 suspended floor

5 smdll distribution/board 12 suspended ceiling
6 ligh{ing fixture 13 installation coupler
7 distfibution/block

Figure D-t=Examptesof useofinstatationcoupters———
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Figure D.9 — Magnified area of Figure D.1 to show installation coupleps
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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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Annex F
(informative)

Additional tests and requirements for installation couplers intended to be
used in ambient air temperature below -5 °C down to and including -45 °C

F.1

General

This annex provides tests and requirements for installation couplers operating in ambient air

tempe

The m
couplg
shall

NOTE
temper

F.2

The fqg

femalg¢ installation connectors engaged together as for papr

shall 4

All tesfts in this Annex F shall be carried out at th@clared temperature.

F.3

F.3.1

The rd
requir

Produ
additidg
the sy
indica

— Int

rature

ated in

atures below =5 °C down to and including =45 °C
anufacturer shall declare the lower limit of the ambient air temperature th instgllation
r is designed for, if lower than =5 °C. In this case the declared ambient air tempg
e a multiple of 5 °C. Qq/
In the following countries, this Annex F is normative for installation couplers (nggi:lgd to be ope
tures below normal range, e.g. outdoor use: FI. <0
(b'\
General requirements on tests C)

llowing tests shall be conducted on three new installat&cu\male connectors and thrg
al use. Three distribution
e tested with their matching counterparts compl @ ith this document engaged tHh

nally marked e following symbol on the main part or if the part is too small §
mbol is not r ;&i)y visible, it can be given in the smallest package unit. The symbd
e the dec@’value if applicable.

O

e new
blocks
ereto.

%

N | PN

Additional marking and docunkg\n ation
.\@
Additional marking OA
\.

quirements of Clause 8 pah-is document are supplemented by the following additional
bments. C)\\
cts declared as suitdble for operation at an ambient temperature below -5 °C sh

all be
o that
| shall

eréﬂfor use in cold environment, symbol IEC 60417-6292:2011-06

F.3.2

Additional documentation

In addition to requirements of 8.4, the instructions shall contain the following information:

— the lower limiting ambient air temperature shall be specified in the manufacturer's
documentation;

— installation couplers shall not be installed, engaged or disengaged in an ambient air
temperature below temperature -5 °C.

F.4

Mechanical strength at lower ambient air temperatures

In addition to the requirements of Clause 20 the tests shall be carried out according to the
following procedure.
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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 specimens shall be stored for at least 16 h, but not more than 24 h at the declared
temperature. Then specimens are removed from a cold chamber and immediately afterwards

(within
repeat
this dd

ed test, test procedure 2 according to IEC 60068-2-31:2008 as required in C

1 min) while the specimens are still cold, the specimens are subjected to th%&
cument. IQ’

ce fall
20 of



https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

IEC 61535:2023 RLV © IEC 2023 - 63 -

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
member countries of IEC

IEC 60309 (all parts), Plugs, fixed or portable socket-outlets and-couplers appliance inlets for
industrial purposes

IEC 6(*)320 (all parts), Appliance couplers for household and similar general purposes
IEC 60364 (all parts), Low-voltage electrical installations

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

IEC 6(0364-5-52:2009, Low-voltage electrical installations — Part 5-62: Selection and efection
of eleg¢trical equipment — Wiring systems

IEC 60364-7-713, Low-voltage electrical installations — Paft)7-713: Requirements for dpecial
installgtions or locations — Furniture

IEC 60617, Graphical symbols for diagrams (available at http://std.iec.ch/iec60617)

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

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



http://std.iec.ch/iec60617
https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac



https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

IEC 61535:2023-03(en-fr)

IEC 61535

Edition 3.0 2023-03

INTERNATIONAL
STANDARD

N S
INTERNATIONALE R

9
<o’b<°
(b'\

O
NS
O\

Instgllation couplers intended for permanent énection in fixed installatipns

Coupleurs d'installation pour connexion@rmanentes dans les installatipns
fixeg
N\



https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

-2- IEC 61535:2023 © IEC 2023

CONTENTS

O T T 1 I PP 6
LN I 2 1 1 L O 1 PN 8
1 1T o 1= S 9
2 NOrMative referENCES .. o 9
3 Terms and definitioNs ... 10
4 GeNneral FEQUITEMENTS ... e e e 12
5 CONditioNS fOr tESES . e 13
5.1 General. . e A 13
5.2 Test CoNditioNS ... N 13
5.3 Tests on non-rewirable installation couplers.........ccccooiiiiiiiiiiiinc e e e 13
54 Order of teStS .M 13
5.5 Specification of tests........ccoiiiiiiii g e 13
5.6 Compliance requirements ..........coooiiiiiiiiiiiee e e 13
5.7 Routine tests for non-rewirable installation couplers .......=. 5] 14

6 7= 1 T 1= O RPRRY IS 14
6.1 Rated voltage .....coooeiiiii e N L 14
6.2 Rated current ... L e e 14
6.3 Rated connecting capacity ........coooiiiiiii e d@™ N e 15
6.4 TSt it Y e e 15

(@ =Y} o= 1[0 o [T PRSP [P 15
Marking and documentation...........cooooo i 16

8.1 GENETAL. . i e e 16
8.2 Use of symbols or letters ...l 16
8.3 = T T T PRSI IR 16
8.4 Documentation..... ..ol e e 17

9  Dlangerous compatibility e L 18
9.1 Unintended or improper connection..........o.oiviiiiiiiiiiieieieieeieeeeee e 18
9.2 Engagement o e e | 18
9.3 Compatibilityof different installation coupler systems ... ] 18
9.4 Compatibility with standard systems ..o e 18
10 Pyotection-against electric ShOCK ........cooiiiiiiiii e e, 19
10. Degree of protection against ingress of solid foreign objects........................... ] 19
T0.R €/ ACCESS 10 lIVE PaArtS..oeie e e 19
10 B—B<derratparts—m7——r7-+r+rnr i ———o 7777 .- 19

11 Terminals, terminations and connectable conduCtors ...........ccocoiiiiiiiiii i 19
11.1 Terminals and terminations ....... ..o e 19
11.1.1 L= a1 Y PR 19
11.1.2 Terminals of rewirable installation couplers ..., 20
11.1.3 Terminations of non-rewirable installation couplers..............cooooiiiiiiiinin. 20

11.2  Connectable CoONAUCIOIS. ... e 20

D 01 13 1 ¥ o o o [ PP 21
12.1  Connection between earthing contacts...........cooooi 21
12.2  Locking against rotation ... 21
12.3 Mechanical strength of contacts ....... ..o 21

12.4 Housing of rewirable installation couplers ...........oooiiiiiiiiii e 21


https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

IEC 61535:2023 © IEC 2023 -3-

13

14

15

16
17
18
19

20
21

22

12.5 Housing of non-rewirable installation couplers ..........ccccooiiiiiiiiiiiii e, 22
12.6 Dismantling and opening of rewirable installation couplers.............c..ccooiiiini. 22
12.7 Earthing contact and earthing terminal...........coooooiii 22
12.8 L00S€e CONAUCIOr STraNAS . ..uieiiiii e 22
12.8.1 LT o= = | P 22
12.8.2 Strand test for rewirable installation couplers...........coooiiiiiiiiiii i, 23
12.8.3 Strand test for non-rewirable non-molded-on installation couplers ................. 23
12.8.4 Strand test for non-rewirable moulded-on installation couplers ...................... 23
12.9 Incorporation of electrical deViCesS ........couiiiiiii e 23
12.10 Retainingmeans e 24
12.[11 Distribution BIOCKS ... M 24
1212 ShrouUds .o S 24
1203 FacCtory Wirng ..o e e T vade e e e e 24
1214 SHressS 1St couiii i N e e 24
TR 141 General .o Y 24
1R.14.2 Stress test of rewirable installation couplers ............... 807 24
1P.14.3  Stress test of non-rewirable installation couplers ...\ 25
12.15 Separation of non-rewirable installation couplers ......c.hv i 25
Pfrotection against harmful ingress of solid foreign objects‘and against harmful
ingress of water..........cooooveiiiiiiiiieee ) e 25
T3 General oo e e 25
13.2 Protection against harmful ingress of solid foreign objects ............ccoocooii o, 25
13.8 Protection against harmful ingress of water............ccccooiiiiiiiiiii e, 25
Insulation resistance and electric strength (... e 26
TAN GENEIAL. .o e e e 26
142 Insulationresistance ............ i e 26
148 Electric strength ... e 26
Construction of CONtAaCES ... .. ode e e e 27
T5 1 RESIHIENCY e N e e 27
15, Resistance of connections ... 27
158  Contact PresSstle ..o e 28
B0 L] o L=T = L0 L 1T =T PSPPI IR 28
Blreaking Capatily .. ..ooieiii e e 29
Fprces necessary to disengage the parts of the installation coupler.........................]..... 30
Cables and their connection ... 30
19.[1\ < Capability of being fitted .........c..ooiiii e 30
19.2  Relief from pull, thrust and torsion ... 30
19.3  Cable anChorage. . ....oueiii e 30
19.4 Capability to connect cables with different cross-sectional area............................ 31
9.5 ShAID BAGES et 33
Mechanical sStrength ... 33
Resistance to heat and ageing.......oooveiiiii i 34
21,1 Resistance to heat ... ..o 34
271.2  Dry At StOragE . e e 34
21.3  Ball PressUre teS ... e 34
21.4 Ageing of elastomeric and thermoplastic material ..................cocoiiiiiiiiin . 35
21.5 Current CYCliNg teSt . o i 35

Screws, current-carrying parts and connections...........ccoeeiiiiiiiiiiii 36


https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

-4 - IEC 61535:2023 © IEC 2023

221 SCrEWS A@NA NMUES couuiiiiiii e ettt et e e 36
22.2 Screws and insulating material............ooo 37
22.3 Screws and rivets for electrical and mechanical connections.....................c.o. 38
22.4 Metals of current-carrying Parts ........oooiiiiiiiiiie e 38
23 Clearances, creepage distances and distances through solid insulation......................... 38
24 Resistance to abnormal heat and to tracking ..o 42
24.1 Resistance to abnormal heat....... ..o 42
24.2  Resistance to traCking........oouniiiiii 44
25 ReSIStaNCE 10 TUSTING couie e 44
AnnexX A (normative) Routine profective earth confinuity tests. ... .. .. ] 46
Annex B (normative) Test circuits for temperature rise test ...t o 47
Annex C (normative) Number of sets of test samples used for the tests and sequence
of tests for @ach Set ... e b e e 50
Annex D (informative) Guide to US€ ......cciviiiiiiiiiiiiii it M 51
D.1 General... ..o g e e 51
D. APPHCAtiONS ..o P e e 51
D. Examples of use of installation couplers ... g e 51
Annex E (normative) Warning symbol used in DC applicationss 3 ......coooiiiiiiinn o 54

Annex F (informative) Additional tests and requirements for.nstallation couplers
intendjed to be used in ambient air temperature below -5.°C down to and including

=45 @ e D Y e e 55
F.1 LT o 1Y =Y U P PTPTRRTRR IR 55
F.2 General requirements on tests ... e 55
F.3 Additional marking and documentation...............ccccooiiiiiiiiiiiineeee e 55

FI3.1 Additional Marking ....... .o/ i L 55
F13.2 Additional documentation.. ... .. ... 55
F.4 Mechanical strength at lower ambient air temperatures................coooeee e 55

Bibliography ... e | 57

Figurd 1 — Apparatus for«desting the cable anchorage ............coooiiiiiiiiiii e 32

Figurd 2 — Apparatus-for'measuring the distortion (example) ........ccooeiiiiiiiiiiiiiin o 33

Figurg 3 — Ball-pressure apparatus .........oouiveiiiiiiiiiiii e | 35

Figurg 4 — Exptanation of "small part” ..........ccocoiiiiiii e e 44

Figurd B.1—=1P + N + PE installation couplers, including N .............ccoiiiiiiiinn 47

Figurd Bx2— 1P + N + PE installation couplers, including PE ... o 47

Figure B.3 — 3P + N + PE installation couplers, 3 phases loaded ..., 47

Figure B.4 — 3P + N + PE installation couplers, N and PE loaded...............ccccoiiiiiiiiiiininnns 47

Figure B.5 — 1P + N + PE distribution block, phase and N loaded ................cccoiiiiiiiiiinnnns 48

Figure B.6 — 1P + N + PE distribution block, phase and PE loaded ..., 48

Figure B.7 — 3P + N + PE to 1P + N + PE distribution block, 3 phases loaded....................... 49

Figure B.8 — 3P + N + PE to 1P + N + PE distribution block, N and PE loaded...................... 49

Figure D.1 — Examples of use of installation couplers .........cccooiiiiiiiiii e, 52

Figure D.2 — Magnified area of Figure D.1 to show installation couplers.............c..ccooeiiiinin. 53

Figure E.1 — Symbol "DO NOT CONNECT OR DISCONNECT UNDER LOAD"...........cceeenne.. 54

Table 1 — Voltage rating for installation couplers in AC application ..............ccccoeiiiiininnn. 14


https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

IEC 61535:2023 © IEC 2023 -5-

Table
Table
Table
Table
Table

Table
voltag

Table
voltag

Table
50 V[
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSTALLATION COUPLERS INTENDED FOR PERMANENT
CONNECTION IN FIXED INSTALLATIONS

FOREWORD

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

ational electrotechnical committees (IEC National Committees). The object of IEC is to promote inter|
peration on all questions concerning standardization in the electrical and electronic fields. To_this‘q
idition to other activities, IEC publishes International Standards, Technical Specifications, Technieal H

aration is entrusted to technical committees; any IEC National Committee interested in the subject de
participate in this preparatory work. International, governmental and non-governmental(organizations|
the IEC also participate in this preparation. IEC collaborates closely with the International Organiza
dardization (ISO) in accordance with conditions determined by agreement between-the two organizg

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

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

IEC Publication and the corresponding national or regiotal publication shall be clearly indicated in th

itself does not provide any attestation of conformity.“Independent certification bodies provide co
pssment services and, in some areas, access to lEC marks of conformity. IEC is not responsible

iability shall attach to IEC or its directors,” employees, servants or agents including individual exp4g

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
ications.

Epensable for the correctiapplication of this publication.

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

535 has been prepared by IEC technical committee 23: Electrical accessories. |
htional Standard.

icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publjcation(s)”].

ational
nd and
eports,
Their
alt with
liaising
tion for
tions.

hational
rom all

Publications have the form of recommendations for international use ‘and are accepted by IEC National

of IEC
for any

cations
etween
E |atter.

formity
for any

rts and
hage or
ps) and
er IEC

tions is

f patent

is an

utes a technical revision

hird edition cancels and replaces the second edition published in 2019. This Tdition

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

a) inclusion of a definition for "live part" based on IEC 61140;

b)

ad

ditional optional cross medial documentation, e.g. marking with QR-Code;

corrections on the consistent use of the expressions "earth", "earthing contact", "earthing

cir
ad
up

cuit" and "protective earth(ing)" throughout the document;
dition of missing compliance provisions to 13.3;

date of Figure D.1 of Annex D;

inclusion of new Annex F for cold climate requirements.
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The te

xt of this International Standard is based on the following documents:
Draft Report on voting
23/1062/FDIS 23/1066/RVD

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

the ab

The la

ove table.

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

In this

o req
o fed
e ex
This d
accorq

at ww
descri

standard, the following print types are used:

uirements proper: in roman type;
t specifications: in italic type;

blanatory matter: in smaller roman type.

ocument was drafted in accordance with ISO/IEC Directives, Part’2, and develo

w.iec.ch/members_experts/refdocs. The main document types developed by IE
bed in greater detail at www.iec.ch/publications.

bed in

ance with ISO/IEC Directives, Part 1 and ISO/IEC Directives,(}EC Supplement, available

C are

The committee has decided that the contents of this docdment will remain unchanged until the

stabilify date indicated on the IEC website under wefsiore.iec.ch in the data related
speciflc document. At this date, the document will be

e re¢onfirmed,

e withdrawn,

o replaced by a revised edition, or

e anj

ended.

to the
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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 or lower 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.
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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, with or without earthing
contact, |f prowded with a rated voltage up to and including 500 V AC or 500 V DC and a rated
conneg ceeding—34 A for

An ing
conne
to be

maintgnance of the wiring system in which installation couplers have begen-installed. This

that in

Install
couplg
to IEC

Install
not no|
with a

NOTE 1
Fl. Nec

NOTE 3

In locs
locatid
requir

NOTE j

NOTE 4

2 N

nent connection in electrlcal installations. Installat|on couplers with additional.co
ages other than mains voltages are outside the scope of this document.

tallation coupler consists of an installation female connector and anqinstallatior
ctor for permanent connection not intended to be engaged or disengaged under lo

ntacts

male
ad nor

engaged or disengaged other than during first installation or during reconfigura]i]on or

stallation couplers are intended for infrequent use only.

eans

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

rs are not suitable for use in place of devices for connegting luminaires (DCLs) acc
61995 (all parts) or in place of luminaire supporting, couplers (LSCs).

ation couplers complying with this document are<suitable for use at ambient temper
rmally exceeding +40 °C, but their average over a period of 24 h does not exceed +
lower limit of the ambient air temperature,of -5 °C, either for indoor or outdoor us

Additional tests for use in cold climates are\shown in Annex F, which is normative in following co
essary information can be given in the manufacturer's installation instructions.

For other temperatures, necessary information can be given in the manufacturer's installation instr

tions where special conditions prevail, as in ships, vehicles and the like and in haza
ns, for example wheré explosions are liable to occur, special constructions ¢
bd.

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

As a guide te.using installation coupler systems, see Annex D.

brmative references

prding

atures
35 °C,

a)
C .

untries:

ictions.

rdous
an be

The fo

Ilowing documents are referred to in the text in such a way that some or all of their ¢

bntent

constitutes requirements of this document. For dated references, only the edition cited applies.
ndated references, the latest edition of the referenced document (including any
amendments) applies.

For u

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 60664-1:2020, Insulation coordination for equipment within low-voltage supply 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 sclew-type and screwless-type clamping units — Part 1: General requirements and panticular
requirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

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

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

ISO apd IEC maintain terminology databases for use in ¢stahdardization at the following
addregses:

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

e |ISO Online browsing platform: available at https¥/www.iso.org/obp

Wherg the terms "voltage" and "current" are used’in this document, they are RMS values, linless
otherwise specified.

3.1
rated [voltage
voltage assigned to the installation-coupler by the manufacturer

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

Note 1 fo entry: Ratéd-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 manufgcturer
of the linstallation (‘mlplnr

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

lation coupler system

family of installation couplers consisting of one or more installation female connectors

compﬁwmmmﬁmmrmwmﬁaﬂmmm
the same ratings produced according to the specification of one manufacturer

Note 1

3.9

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

wiring system

assenj

enclogde the cables or busbars

[SOURCE: IEC 60364-5-52:2009, 520.3.1, modified — "bare ordnsulated conductors" has
replaced with "a cable".]

3.10

rewirgble installation coupler

install

3.1

htion coupler so constructed that the cable can‘be replaced

non-rewirable installation coupler

install

and agsembly by the manufacturer

Note 1

3.12

o entry: See also 12.15.

non-rewirable moulded-on installation coupler
non-rgwirable installation“~coupler so constructed that the contacts, terminals or conng

and th

le attached cable ends are surrounded by insulating material manufactured by a mo

process

3.14

bwirable non-moulded-on installation coupler

5, with

bly made up of a cable or cables or busbars and the parts whichsecure and if necgssary

been

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

ctions
ulding

ctions

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 dcaigll to—stowthatthe u'caigll meets—gertain
requirements

3.19
readily accessible, adj
accessible to touch from any point on a surface where persons usually stand,or move ahout to
the limits which a person can reach with the hand, in any 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 permanently attached

[SOURCE: IEC 60050-442:1998, 442-06-06]

3.22

live part

conduEtive part intended to be energized in normal conditions, including a neutral condugtor or
mid-point conductor, but by(convention not a PEN conductor or PEM conductor of PEL
conduftor

Note 1 jo entry: This coneept' does not necessarily imply a risk of electric shock.

[SOURCE: IEC 61440:2016, 3.4]

4 Gpneralrequirements

Installation qupiUlb stratt—be—so u'c::igllcu' anmd—constructed tildi, fm—rornat usS«E, 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 in this document.

NOTE In some countries, installation couplers are not permitted to be used where they will not be visible after
installation: CA, US.
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5 Conditions 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 ceupler;
— rodtine tests shall be made on each installation coupler as required in this document

Tests pf 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 thé requirements of IE¢ 61535
as though they were included in the scope and shall be tested in such a way that all éf)the mains voltage pins are
subjected to the same level of testing.

5.2 |[Test conditions

Unless$ otherwise specified, the tests shall be carried out oncspecimens as delivered andfunder
conditjons of normal use at an ambient temperature between 15 °C and 35 °C.

Wherg the value of the temperature is of importance, the test shall be carried put at
20 °C|t 5 °C.

5.3 |Tests on non-rewirable installation couplers

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

5.4 |Order of tests

If not [otherwise specifiedsin this document, the tests shall be carried out in the order |of the
clausds/subclauses asspecified in Annex C, Table C.1.

5.5 |Specification. of tests

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

The séts

5.6 Compliance requirements

Specimens are deemed not to comply with this document if there is more than one specimen
failure in any one of the tests.

If one specimen of a given set fails in a test due to an assembly or manufacturing fault, that
test and those preceding it, which may have influenced the result of that test, are repeated on
another set of specimens of the same set number as specified in Annex C, Table C.1, all of
which shall then comply with the repeated tests.

NOTE The applicant can submit, together with the specified number of specimens, the additional set of specimens
which can be required if one specimen fails. The testing station will then, without further request, test additional
specimens and will reject only if a further failure occurs. If the additional set of specimens is not submitted at the
same time as the specified number of specimens, the failure of one specimen will entail rejection.
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Routine tests for non-rewirable installation couplers are specified in Annex A.

6 Ratings

6.1 Rated voltage

IEC 61535:2023 © IEC 2023

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

All con|nponents of the same installation coupler system shall have the same phase to\n

voltagp rating.

Table 1 — Voltage rating for installation couplers in AC application

eutral

Nominal voltage of Rated voltage Rated-impulse voltage
power supply system

\Y \Y, 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 voltage

v v kV
12 12 0,8
60 60 1,5
120 2 to 240 ° 125/250 2,5
220 2 to 440 ® 250/500 4,0

b vVdltagelive conductor (+ / - polarity).

NOTE| For DC applications up to 60 V, due to load switching, much higher voltages than the rated volta
also ppssible, therefore the complete circuit can be considered when defining the rating for impulse voltag¢.

a8 Vdltagertive conductor against reference conductor / earth.

he are

b

6.2 Rated current

Installation couplers should preferably have a rated current chosen from the following values:

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

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

- 1,5 mm?

- 2,5mm?

- 4 mm?2

- 6 mm2

- 10 mm?

6.4 |Tests
Compliance with 6.1, 6.2 and 6.3 is checked by inspection of markings according-fo Cladse 8.
7 Classification

Installption couplers are classified according to Table 3.

Table 3 — Classification of installation couplers

Classification criteria
7.1.1 2,5 kV
7.1.2 4kV
7.21 Rewirable

7.1 Rated impulse voltage

7.22 Non-rewirable

7.2 Method of connecting the cable
7.2.2.1 Non-rewirable moulded-on

7.2.2.2 Non-rewirable non-moulded-on

7.3 Degree of protection against ingress of
golid foreign objects and ingress of
Wwater according to IEC 60529 \(IP-Code)

7.4 Llocation where installation couplers 7.4.1 Readily accessible
Will be installed 7.4.2

Non-readily accessible

7.5.1 With earthing contact

7.5.2 Without earthing contact

7.6.1 Solid

7.6.2 Rigid (solid and stranded)

7.6.3 Flexible

7.6.4 Both rigid (solid and stranded) and flexible

7.5 [Existence of antearthing contact

7.6 Type of conductors to be connected

7.71 Installation couplers with screw-type terminals
7.7 Type of terminals for rewirable 7.7.2 Installation couplers with screwless terminals
installation couplers only - . - .
7.7.3 Installation couplers with insulation piercing
terminals
7.8.1 AC
7.8 Application
7.8.2 DC

a8 |Installation couplers for readily accessible areas can also be used in non-readily accessible areas.
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8 Marking and documentation

8.1

General

Installation couplers shall be marked with:

a)
b)
c)
d)

rat
rat

ed current in amperes (A);
ed voltage in volts (V);

manufacturer's or responsible vendor's name, trademark or identification mark;

IP-code if higher than IP43 as follows:

Thle Tirst characteristic numeral for the degree of protection against access to hazardous
pafts and against harmful effects due to ingress of solid foreign objects shall be mafked if
deflared to be higher than 4, in which case the second characteristic numeral shall also be
m3grked.

Thie 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
characteristic numeral shall also be marked;

e) type reference;

f) ratied connecting capacity for rewirable installation coupler in‘{mm?;

g) cohnected conductor size in mm?2 for non-rewirable installation coupler;

h) D, 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
cophnectors too small to have a marking, a sepatate label with this warning symbol shall be
avgilable 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 = orDC

e pokitive pole(in DC systems) +

e nepativespole (in DC systems) -

e nepirdl N

e mid-point M

8.3

protective earth

Markings

@ or PE (IEC 60417-5019:2006-08)

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

Terminal markings for AC application shall be L1, L2, L3 or 1, 2, 3, or equivalent. Neutral
terminals shall be marked with N. Terminal markings for DC application shall be L+, L-, +, —,
or equivalent. Mid-point terminals shall be marked with M. Protective earth terminals shall have
the relevant marking. These markings shall not be placed on screws, removable washers or
any other easily removable parts.
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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.

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

A warhing label for DC use "Do not connect or disconnect under load" aecording to Annex E
shall he provided.

8.4 |Documentation
The mlanufacturer's catalogue or installation instructions shall.centain the following infornpation:

a) indtallation couplers are intended for connection and.disconnection without load only
b) types of cables intended to be fitted into the instaflation couplers;

c) if the installation coupler is not suitable for instaltation 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 to be removed before the ingertion
of the conductor into the screwless tegminal,

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

g) wdrning advising the installersthat dangerous compatibility between different manufgcturer
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 hougehold
plyg and socket outlet system;

i) if lpoping-in is intended, wiring instructions shall be specified in the manufacturer's tedhnical
dotumentation;

j) forl DC use,@*label "Do not connect or disconnect under load" according to Annex k shall
be| provided) by the manufacturer. Instruction to the installer shall be provided |n the
ingtallation” instructions to attach the warning label as close as possible to the installation
coppfer-for direct current;

k) statementthatinstatatiomrcoupters—shattbeused—withtheretaimimgmeans—asprovided by
the manufacturers (see 12.10).

All documentation may additionally be given cross-medial.

NOTE For example, QR-codes with reference to internet, electronic catalogues, web-link on the package unit or
delivery papers, etc.

The installation instructions shall be available in the manufacturer's catalogue, in the technical
documentation or inside or on the smallest packaging unit.
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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 earthing contact to earthing
contact

Compliance is checked by inspection and the following test.

It sha]l not be possible to insert the installation male connector into the installation female
connelctor resulting in a dangerous situation.

Engadgement of the installation male and installation female connector is attempted [n any
uninteinded configuration using a force of 80 N for installation couplers marked as |10 A",
"13 Al "16 A" and "20 A" or a force of 120 N for installation coliplers marked as "25 A" and
"32 A'l. The force shall be applied on the same axis of the cafnection for 1 min during|which
time the installation male and installation female connector caontacts shall not engage.

Wherg the use of elastomeric or thermoplastic material_is’ likely to influence the results|of the
test, iflshall be carried out at an ambient temperature 0f 35 °C x 2 °C, all parts of the instdllation
couplgr 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 instdllation
male ¢onnector with an installation-female connector:

— with a different number.of-live poles; exceptions may be admitted for installation female
cohnectors 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 arisg;

— wilhout earthing*contact if the installation male connector is an installation male conpector
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

Installation couplers in accordance with this document shall not be compatible with systems
specified 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 where the
product is placed on the market.
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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 examination of drawings.

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

engag

practig¢e).

NOTE 1 National rules can have requirements concerning installation couplers with metal_¢onduits.

NOTE 3 Live parts as mentioned in this document are regarded as hazardous parts'in ‘accordance with IEC]

Install

and umpengaged.

If the
not co|

removjable with the aid of a tool.

Comp
tool b

accordlance with Figure 4 of IEC 61032:1997 and test probe 11 in accordance with Figu

IEC 6

10.2

It shal

Bushe

Comp

10.3

with the requirements for IP 2X. The earthing contact and any metal parts conneg
rthing contact shall not be accessible when the installation coupler is)cem
ed, except for installation couplers in metal conduits (where erection rules.ask fo

ation couplers for use in readily accessible areas shall comply with IP 2XD both en

engagement face of the installation female connector for readily accessible areas
mply with IP 2XD, the manufacturer shall makescaps available. These caps shall o

iance is checked after the removal of parts which can be removed without the us
y using test probe C in accordance with Figure 3 of IEC 61032:1997, test prob

032:1997. Test probes are applied-in accordance with IEC 60529.

Access to live parts

| not be possible to access live parts without the aid of a tool.

iance is.checked by inspection and by manual test.

External parts

bl bl lo

shall
ted to
bletely
I such

60529.

gaged

does
nly be

e of a
e D in
re 7 of

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

Exterr
be of i

NOTE

1 b £ 4 Ll - 1 ' F- £ lal ol b 1.l
dl pdllb Ul 1o talitatiurl bUUpICIb, WILIT U1 U)\bC}JLIUII Ul dbbCIIIUIy oUITWS Adllu Ulic 1T\
nsulating material.

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

Compliance is checked by inspection.

11 Terminals, terminations and connectable conductors

1.1

11.1.1

Terminals and terminations

General

, shall

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


https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

- 20 - IEC 61535:2023 © IEC 2023

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.

11.1.2 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

14 +i | SN ball ] Ll <l <l % H 4 H 49~ |
SpeC| TP pParativimT vut olidiT dioU diTfuvw propdiTu LUTTUULLIUT O T O TUITTTU.

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
terminfations or means for insulation piercing or screwless clamping,units or equally effective
permanent 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.

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

Compliance is checked by inspection.

11.2 |Connectable conductors

Terminpals for the rewirable installation female connector and the rewirable installation male
conneptor shall not have smallerirated 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 13 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? fordnstallation couplers marked 20 A according to the maximum current ratihg;
— 4 hm? fersinstallation couplers marked 25 A according to the maximum current rating;

— 6 mhm& for installation couplers marked 32 A according to the maximum current rating.

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

Compliance is checked by the following test.

Conductors with the indicated cross-sectional areas and types shall be connected and screws
shall be tightened with the torque values specified in Table 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 Connection between earthing contacts

Installation couplers shall be so constructed that when inserting the installation male connector,
the connection between earthing contacts, 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 connection between earthing contacts is broken.

Compliance is checked by inspection of the manufacturing drawings taking into accodnt the
effectof tolerances and the most unfavourable positions and by checking the specimens-dgainst
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,for60 s in one direction and fqr 60 s
in the lopposite direction. The contact parts shall not rotaté 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 shgll not
be removable without the aid of a tool.

This rgquirement does not excludg fleating contacts.
Compliance is checked by inspéction and by the following test.

The installation couplershall 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
removied.

The ipstallation’ coupler shall be placed in a heating cabinet for 1 h at a temperature of
(70 £ P) °C:

Immedfatety afterthe heating period, an axial force of 40 N Shal-be applfed to each contact of
the installation female connector and installation male connector in both directions
consecutively. This force shall be reached by gradual increase at a rate not exceeding 20 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 contact
shall have been displaced in the body of the installation coupler by more than 1 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.
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liance is checked by inspection and manual test.

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
Comp

12.6

Rewir
disma

into contact with live parts having another polarity.
liance is checked by inspection and manual test.

Dismantling and opening of rewirable installation couplers

Jable installation coupler housings shall be reliably fixed and it shall not be poss
htle the installation coupler without the aid of a tool.

For rewirable installation couplers, there shall be independent means for fixing~and locati

parts

pf the installation coupler with respect to each other, at least one of which sh

operaled with the aid of a tool for opening.

Comp

12.7

If the

iance is checked by inspection and by manual test.

Earthing contact and earthing terminal

connepted together by a reliable manner.

Clamp

reliable manner.

Clamging screws or the spring of screwless-type clamping units are not considered to b

of the
Comp

12.8

Rewir

desigr

shock

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

Loose conductor strands

12.8.1L General

ble installation couplers classified according to 7.6.3 or 7.6.4 of Table 3 shall

ble to

hg the
all be

parthing contact and the earthing terminal are not inone piece, the various parts shall be

ing units complying with IEC 60999-1:1999riveting and welding are considered as a

e part

be so

ed that logse conductor strands in the installation coupler will not present a risk of glectric

ductor

For ngnérewirable installation couplers, means shall be provided to prevent loose con

the installation coupler, with the exception of the engagement face of the installation male
connector of the installation coupler.

Comp

liance is checked by the following:

— for rewirable installation couplers, the test of 12.8.2;

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

— for non-rewirable moulded-on installation couplers, by verification and inspection according

to

12.8.4.
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12.8.2 Strand test for rewirable installation couplers

A length of 6 mm of insulation is removed from the end of a flexible conductor, having a
minimum cross-sectional area specified by the manufacturer. One strand of the flexible
conductor 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 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 shalf not be possible for a free strand of a conductor connected to a live terminaldo-foug¢h any
accessgible metal part, be able to emerge from the enclosure or touch an earthingterminal when
the ingtallation coupler has been assembled.

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

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

12.8.3] Strand test for non-rewirable non-molded-on installation couplers

A length of insulation equivalent to the maximum desighed stripping length declared by the
manuflacturer +2 mm is removed from the end of a flexible conductor having the cross-segtional
area gs fitted. One strand of the flexible conductar.is'left free in the most unfavourable psition
whilst|the remaining strands are terminated to suit'the construction of the installation colipler.

The free strand is bent without tearing the irisulation 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 hgs to be
kept stqaight during the test. Sharp bends*are, moreover, made if it is considered likely that such bends can occur
during the normal assembly of the instaltation coupler, for example when the cover is pushed on.

It shalj not be possible for\a free strand of a conductor connected to a live termination to| touch
any agcessible metal parts, or to touch an earthing termination, or to reduce the creepage
distange and clearance through any constructional gap to the external surface below 1,8 mm.

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

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

Non-rewirable moulded-on installation couplers shall be inspected to verify that there are means
to prevent stray conductor strands and/or live parts from touching an earthing terminal or
reducing the minimum distance through insulation to the external accessible surface with the
exception of the engagement face of the installation male connector below 1,5 mm.

The verification of "means" may require the checking of the product construction or product
assembly method.

12.9 Incorporation of electrical devices

Installation couplers themselves shall not incorporate other electrical devices, for example,
switches, fuses, relays, thermostats, surge protective devices and thermal current-limiting
devices.
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The use of installation couplers as connection for the electrical devices listed above is
permitted.

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.

C ianon jo nhoolend b than follavainag fonct
ompliaree—is-checked-by-thefollowingtest

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

12.11 |Distribution blocks
The djstribution block shall include one installation male connector-only for each circujt. The

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

Compliance is checked by inspection.

12.12|Shrouds

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

12.14 |Stress test
12.14]1 General

In instpllation goliplers with earthing contact, the length of the conductors between the terminals
or terminations” and the cable anchorage shall be so adjusted that the current-cgrrying
conduftors will be stressed before the protective earthing conductor if the cable slips ouf of its
cable prchorage.

12.14.2 Stress test of rewirable installation couplers

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

Compliance is checked by the following test.

The cable is connected to the installation coupler so that the current-carrying conductors are
led from the cable anchorage to the corresponding terminals by the shortest route.
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After the current-carrying conductors are correctly connected, the core of the protective earthing
conductor is led to its terminal and cut off at a distance 8 mm longer than necessary when using
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
toarminatinnc an dithao poahla anchaoraon chall b on adiicind that tha at Frry/ng

tha O oLrran
betweer-the-terminations-andthe-cable-anrcherage-shatl-be-so-adfustedthat the-etrrert—6s

conduptors will be stressed before the protective earthing conductor if the cable slips in.tq cable
anchofage.

Compliance is checked by inspection.

12.15|Separation of non-rewirable installation couplers

In nontrewirable installation couplers, it shall not be possible for the(cable to be separated from
the ingtallation coupler without making it permanently useless.

NOTE |An installation coupler is considered to be permanently useless’when for re-assembling the ins{allation
coupler| parts or materials other than the originals are to be used.

Compliance is checked by inspection and by manual {est.

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

13.1 |General

The minimum IP rating shall be IP 20-

13.2 |Protection against harmful ingress of solid foreign objects

The minimum IP rating shall be IP 2X.

The hpusing of thetinstallation coupler shall provide a degree of protection against ingress of
solid fpreign objécts as declared by the manufacturer.

Compliance s 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 ar¢ used
for openrinstallation female connectors

13.3 Protection against harmful ingress of water

The minimum IP rating shall be IP XO.

The housing of the installation coupler shall provide a degree of protection against harmful
ingress of water as declared by the manufacturer.

Compliance is checked by the appropriate test of IEC 60529 and with the treatment specified
in the two paragraphs below, followed immediately by wiping the surplus surface water from the
specimen and carrying out the electric strength test of 14.3.
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The specimens shall withstand an electric strength test as specified in 14.3, which shall be
started within 5 min of completion of the tests according to 13.3 and inspection shall show that
water has not reached current-carrying parts.

For numerals 3 and 4, the oscillating tube in Figure 4 of IEC 60529:1989 is used. IP
classification is measured when the mating parts are engaged completely and caps are used
for open installation female connectors.

14 Insulation resistance and electric strength

14.1 General

The irsulation resistance and the electric strength of installation couplers shall besadgquate
betwekn parts described in 14.2 and 14.3 after the following treatment.

Installption couplers shall be fitted with cables and not in engagement whén'subjected|to the
humidijty 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 °C of any convenientwalue t °C between 20 9C and
30 °C.

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

The specimens are kept in the cabinet for:

— 48|h (2 days) for installation couplers with 1P-rating IP XO0;
— 16B 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 those of 14.3.

14.2 |Insulation resistance

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

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

c) on|the jinstallation female connector not engaged to its counterpart, between all clirrent-
cakeui ! | foil i ” £ e T

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.

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.
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The te

st voltage is:

a) 1500 V between current-carrying parts of different polarity;

b) 3 000 V between all current-carrying parts connected together and the body;

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

d) 1500 V between each current-carrying part and parts of the earthing circuit;

e) for rewirable installation couplers, 1 500 V between accessible metal parts of the cable
anchorage including clamping screws and a metal rod of the maximum diameter of the cable
inserted in its place.

NOTE
external

While
surfad
appre

Initiall
value.

No fla

The h
termin
voltag
output

Care
+3 %.

Glow

15 C

15.1

Install

adequjate contact-pressure on installation male connector pins.

Comp

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

wrapping the metal foil round the outer surface or placing it in contact‘with the
e of parts of insulating material, it is pressed against holes or groaves, witho
Ciable force, by means of an unjointed test finger test probe 11 of IEC 61032:1997

Khover or breakdown shall occur during the test.

gh-voltage transformer used for the test should-be so designed that when the
als are short-circuited after the output voltage has’been adjusted to the appropria
e, the output current is at least 200 mA. The overcurrent relay shall not trip wh
current is less than 100 mA.

thould be taken so that the RMS value of the test voltage applied is measured

lischarges without a drop in veltage are neglected.

bnstruction of contacts

Resiliency

htion female\connector contact assemblies shall have sufficient resilience to ¢

iance js checked by the tests according to Clause 16 to Clause 18.

essible

inner
Ut any

y, not more than half the prescribed voltage is applied, then it is'raised rapidly to the full

butput
le test
en the

within

nsure

15.2

Resistance of connections

The resistance of connections including the connection between earthing contacts shall be
sufficiently low.

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

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.


https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

- 28 — IEC 61535:2023 © IEC 2023

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
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 [Contactpressure

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 gharactgristics
no lesp suitable unless there is sufficient resiliency in the metallic parts to compensate fpr any
possiljle shrinkage or yielding of the insulating material.

Compliance is checked by inspection.

16 Temperature rise

Contafpts and other current-carrying parts shall be so, désigned as to prevent excgssive
tempefature rise due to current flow under normal operation.

Compliance is checked by the following test.

Installption couplers are fitted with cables havifig the cross-sectional areas shown in Table 4,
the tefminal screws, if any, being tightened with a torque of the values specified in Tablg 6.

Distriution blocks are tested as delivered.

Test cjrcuits for three pole and five:pole installation couplers as well as three pole to threle pole
and fiye pole to three pole djstribution blocks are shown in schematic diagrams of Anhex B,
Figurgd B.1 to Figure B.8. Five-to five pole distribution blocks shall be measured (or wifed) in
the same way as is done_for three to three pole distribution blocks.

Installption couplers shall be fully engaged.

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

For installation couplers having three or more poles, the test current during the test shall be
passed through the phase contacts. If there is a neutral contact and an earthing contact, a
separate test shall be carried out passing the test current through the neutral contact and the
earthing contact. If there is either a neutral contact or an earthing contact, the current is passed
through the neutral contact or through the earthing contact and the nearest phase contact.

The temperature rise shall be measured at the specified measuring points shown in the
schematic diagrams of Annex B, Figure B.1 to Figure B.8. During the above tests, the
temperature rise shall not exceed 45 K in single-phase test circuits and 50 K in poly-phase test
circuits.
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Table 4 — Test currents for installation couplers

17 B

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

Install
Comp

Install
test, f
opera

The in
a cosq

NOTE

The in
conne
the inq
for no

During
becon

Comp

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 5,0 70,0

reaking capacity

ation couplers for AC applications shall have an adequate bréaking capacity.
iance is checked by the following test.

ation couplers shall be mounted according to the,manufacturer's instructions. Befd
he retention device shall be made ineffective])the installation couplers shall thH
ed 100 strokes without load and 50 strokes with*load.

stallation couplers shall be tested at theirdrated voltage and rated current in a circd
D = 0,6.

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

ctor at a rate of 15 strokes'\per minute. The speed of engagement and disengagen
tallation male connector shall be 0,8 m/s + 0,1 m/s. Electrical contact shall be main|
more than 4 s and no less than 2 s.

the test, no arc-shall persist, no flashover shall occur and the contact parts sh
e loose. Liveyparts shall not become accessible.

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

After

re the
en be

it with

stallation male connector s ihserted into and withdrawn from the installation ffemale

ent of
fained

all not

edest, the specimens shall withstand an electric strength test as specified in 14

3, the

test volftage beinmg reduced to 1500V

The specimens shall show no

— wear impairing their further use;

— deterioration of enclosures or barriers;

— damage on the entry holes for the male contacts that might impair proper working;

— loosening of electrical or mechanical connections;

— seepage of sealing compound.

The humidity treatment is not repeated before the electric strength test of 14.3 referred to in
this clause.
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18 Forces necessary to disengage the parts of the installation coupler

Installation couplers shall be such that the installation coupler can be easily disengaged,;

howev

Compl

er, a deliberate act for disengagement is required.

iance is checked by the following test.

The retaining means shall be rendered ineffective before the test. Installation couplers shall be
engaged and disengaged 10 times. The pull-force measured during the 10th disengagement
shall not exceed 80 N.

For thp test of installation couplers with an IP code higher than IP 2XC, the sealing (gas
any, npay be removed.

19 Cables and their connection

19.1

Installption couplers shall be capable of being fitted with types of cables and cross-se

areas

shall ¢nly be supplied with the appropriate conductors connected to the correct termin

termin|

NOTE

Comp

19.2

Install
relievd
againg

Comp

19.3
For re

— it 9
eff

— thd

Capability of being fitted

specified by the manufacturer of the installation coupler.,Rre-wired installation co

ations (see Clause 8).

For installation instructions concerning suitable cables, see\8/4.

iance is checked by inspection.

Relief from pull, thrust and torsion

ation couplers shall be so constructed that the clamping units of the cables sh
d from pull, thrust and torsion_and the cable sheath at the entrance shall be prog
t abrasion, for example, by a*cable anchorage for rewirable installation couplers.

iance is checked by ingpection and by the test in accordance with 19.4.

Cable anchorage
wirable installation couplers,

hall be elegar how the relief from strain and the prevention of twisting is intended
pcted;

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

ket), if

ctional
uplers
als or

all be
tected

to be

other

co

mpohents of the installation coupler;

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

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

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

— it shall 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 Figure 2 of IEC 61032:1997;

— metal parts of the cable anchorage, including its screws, if any, shall be insulated from the
earthing circuit.

Compliance is checked by inspection and by the test of 19.4.
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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
manufacturer, first with the smallest and then with the largest cross-sectional area.

Non-rewirable installation couplers shall be tested with the cables as delivered.

Conductors of the cable of rewirable installation couplers are introduced into the terminals. The
terminal screws, if any, are tightened just sufficiently to prevent the conductors from easily
changing their position.

The c@ble anchorage 1S used in the normal way, clamping screws, it any, being tightengd with
a torque as specified in Table 6. After reassembly of the specimen, the components-shall fit
corredtly and it shall not be possible to push the cable with a force of 10 N into thejinstdllation
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 funs 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 cqntinuous motion.

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 16 802
Over 16 100+ 2

The cable shall not be damaged during testing. After the test, the cable shall not havg been
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. 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 distajnce of
apprO “;" C11 o1 Te—€e11E60 "“-’;i"i-i’ v, Te—Ccanre—ancrorage:

After the test, the displacement of the mark on the cable in relation to the installation coupler
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 apparatus, an
example of which is shown in Figure 2. The distance between the cable clamp and the end of
the installation coupler or the cable anchorage shall be equal to the cable diameter. The
distortion will be measured immediately behind the cable anchorage while the cable is subjected
to the torque.

For non-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
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Figure 1 — Apparatus for testing the cable anchorage
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IEC

Key
1 hollpw axle for easy twisting

cable clamp for the test cable

2

3 cable anchorage of the test specimen
4 medsuring indicator (e.g. a needle)

5

installation coupler

6 vertJcal 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 [edges
where|it enters the installation coupler.

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

Compliance is.checked by inspection.

20 Mechanical strength

Installation couplers shall have adequate mechanical strength.
Compliance is checked by the following test.
The specimens shall be tested with and without caps fitted.

Rewirable installation couplers are fitted with the cable specified by the manufacturer, having
the smallest cross-sectional area and a free length of approximately 100 mm.

Terminal screws and assembly screws are tightened with a torque equal to the value specified
in Table 6.
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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
or corrected vision without additional magnification and the cable anchorage shall remain
operational.

Smallpieces which are broken off shall not lead to rejection provided that the protection dgainst
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, 21.3x21.4 and 21.5, as applicable.

21.2 |Dry heat storage

Specimens of installation couplers and“caps are 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 sealing compound shall net'flow to such an extent that live parts are exposed.

A slignt displacement 0f)the sealing compound shall be neglected provided that safety|is not
impained.

21.3 |Ball pressure test

Parts of inSulation material, with the exception of elastomeric or similar materials for instdllation
couplgrsshall be subjected to a ball-pressure test by means of the apparatus shown in Fiqure 3.

Th oA itinmal oopanlao Spra pacirad] fapy fthic faof
ree - aeaHtonrnas oarnPrecosarcToyunr CU 10T U119 oot

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

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

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

— 125 °C £ 2 °C for those parts of installation couplers which retain current-carrying parts and
parts of the earthing circuit in position;
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— 70 °C £ 2 °C for other parts of installation couplers.

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 being 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

a ro imatali, ronm fnmnarafiirn by imamnroingy in ~n Iol antay
pproximatelyreem-termperature-byimmersionin-cotd-water

The dlameter of the impression caused by the ball is measured and shall not exce€d-2 mm.

Diménsions in millimetres

Key

1 sample

Figure 3 —Ball-pressure apparatus

21.4 |Ageing of elastomeric and.thermoplastic material

Installption couplers of elastomeric and thermoplastic materials shall be 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
havingthecompositiomandpressureof the—ambientair—Fhespecimensare—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 earthing contact is not a pole and is not loaded.

The whole test arrangement, including the conductors, shall not be moved untikall the following
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 § 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.
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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;

— bStimes 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
condugtor is moved each time the screw or nut is loosened.

The s¢rews and nuts shall be tightened smoothly.

Table 6 — Torque applied for the tightening and loosening test

Nominal diameter of thread Torque
mm Nm

| ]
Up to pnd including 2,8 0,2 0,4
Over 2,8 up to and including 3,0 0,25 0,5
Over $,0 up to and including 3,2 03 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 from the hole
and td other screws which cannot be tightened by means of a screwdriver with a blade|l wider
than the diameter of the screw.

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

During the-test, there shall be no damage that will impair the further use of the instdllation
couplgr.

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.

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—Ear rivets _a non-circular shank or an :\'nlnrnlnrinh: notch can be sufficient

NOTE 3§ A sealing compound which softens on heating provides satisfactory locking only for screw connectfons 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.60999-1:199D.

23 Clearances, creepage distances and distances through_solid insulation

The clearances shall at least meet the requirements for overyvoltage category lll. For creepage
distanges, pollution degree 2 as specified in IEC 60664-1 shall be applied. Minimum valyes for
clearances and creepage distances are given in Table 710 Table 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 o o [
<125V AC <250V AC
Betwegen:
Live pprts of different polarity 1,5 1,5 1,5 | 1,8 | 2,5
Live pprts and
— acfessible éxtérnal surface @ 3,0 3,0 -
— ingccessible external screws or the 1,5 1,5 ----
likg 2
Parts oftheearthing circuitand
— live parts 1,5 1,5 ——--
— accessible screws or the like 1,5 1,5
- inacbcessible external screws or the 1,0 1,0
like

2 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 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
mm All Material group Material group Material group
material
groups | 1 1] | 1 1] | 1 1]
<250 VAC <320V AC <400V AC <500V AC
Betw LD
Live parts of different 3,0 3,0 30 |30 323030/ 40| 30.36|| 50
polarify
Live pprts and
— acgessible external 5,5 5,5 55|55 | 6,4 — -—
sufface 2
— indccessible external 3,0 3,0 3,0 | 3,0 | 3,2 -é= ----
scfews or the like ©
Parts pf the earthing circuit
and
— live parts 3,0 3,0 3,0 | 3,0 | 3,2
— acgessible screws or 3,0 3,0 3,0 | 3,04y3,2 ---- -
the like
— ingccessible external 1,5 1,5 1,5 1,5 1,5 —-- —--
scfews or the like ©
a8 Thie accessible external surface includes a metal foil if‘econtact with the external surfaces of insulating material.
b Inaccessible external screws are those which cannot be touched with the test probe B of IEC 61032:19p7.
¢ Vdlues for creepage distances are adapted to<learances because creepage distances cannot be smallgr than
the corresponding clearances.
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Table 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
Clearance Rated insulation voltage
mm Material group Material group
| | 1| | 1 | ‘ 1 ‘ 1]
<50V DC <63V DC
Between:
Live parts of different 0.2 060 | 085 | 1,20 | 063 | 0,90 25
polarify
Live pprts and
— acfessible external 0,5 1,2 1,7 2,4 - - -
sufface?
— ingccessible external 0,2 0,60 0,85 1,2 3 - -
scfews or the like °
Parts pf the earthing
circuitfand
— livg parts 0,2 0,6 0,85 1,2 - - -
— acfessible screws or 0,2 0,6 0785 1,2 - - -
the like
— ingccessible external 0,2 0,6 0,85 1,2
scfews or the like ©
The values of the creepage distances in this Table 9 arecalso applicable for a rated impulse voltage of 1,5 kV.
a8 Thie accessible external surface includes a metal foil'in contact with the external surfaces of insulating material.
b Inaccessible external screws are those whi¢h<annot be touched with the test probe B of IEC 61032:19p7.
¢ Vdlues for creepage distances are adaptéd to clearances because creepage distances cannot be smallgr 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 | | 1l | 1l
<125V DC <250V DC
Between:
Live pprts of different polarity 1,5 1,5 1,5 1,8 2,5
Live pprts and
— adcessible external surface @ 3,0 3,0 3,0 3,6 5,0
— ingccessible external screws or the 1,5 1,5 1,5 1,8 2,5
likle ©
Parts pf the earthing circuit and
— live parts 1,5 1,5 1,5 1,8 2,5
— adcessible screws or the like 1,5 1,5 1,5 1,8 2,5
— infccessible external screws or the 1,0 1%0 1,0 1,0 1,0
likle ©
a8 Thie accessible external surface includes a metal foil in contactwith the external surfaces of insulating material.
b Ingccessible external screws are those which cannot be teuchied with the test probe B of IEC 61032:19p7.
¢ V4lues for creepage distances are adapted to clearances because creepage distances cannot be smalldr than
thg 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 | | 1 ‘ 1] | | ] | 1l
<250V DC <400V DC <500V DC
Betwegn:
Live pprts of different polarity 3,0 3,0 3,0 3,0 4,0 3,0 3,6 5,0
Live pprts and
— adcessible external 5,5 5,5 5,5 5,6 8,0 5,5 7,2 10,0
surface @
— ingccessible external 3,0 3,0 3,0 3,0 4,0 3,0 3,6 5,0
screws or the like ©
Parts pf the earthing circuit
and
— live parts 3,0 3,0 3,0 350 4,0 3,0 3,6 5,0
— adcessible screws or the 3,0 3,0 3,0 3,0 4,0 3,0 3,6 5,0
likle
— ingccessible external 1,5 1,5 (NG} 1,5 1,5 1,5 1,5 1,5
screws or the like ©
a8 Thie accessible external surface includes a metal foil in édntact with the external surfaces of insulating material.
b Ingccessible external screws are those which cannet.be touched with the test probe B of IEC 61032:19p7.
¢ V4lues for creepage distances are adapted to clearances because creepage distances cannot be smalldr than
thg corresponding clearances.
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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
current-carrying parts and parts of the earthing circuit in position, the device is examined without
conductors while being held in all positions with the insulating material in question removed.

retain

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.
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Dimensions in millimetres
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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 CTl 2 400 V (material groug Il) or
CTI 21600(V,{material group 1), the reduced creepage distances of Table 7, Table 8, Table 9,
Table (104 and Table 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 (CTI). 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 to 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.
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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 temperature of 100 °C i 5 °C
and have been left at room temperature for 24 h, their surface shall show no signs df rust.
Trace$§ 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 abrasionya layer of grease
may provide sufficient protection against rusting. Such parts are only sdbjected to the|test if
there ts doubt about the effectiveness of the grease film and the test shallthen be made without
previolus removal of the grease.
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Annex A
(normative)

Routine protective earth 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 protective earth 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 eacp-end-ef-the-ecable-

The périod of 2 s can be reduced or other type of voltages can be used if correct reSulfs ¢an be
guaranteed with automatic timing.

Any other test which proves that the protective earth continuity is present,is also acceptable.

Protegtive earth continuity shall be present.



https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

IEC 61535:2023 © IEC 2023 - 47 -

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.8.
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Figure B.1 — 1P + N + PE installation Figure B:2 — 1P + N + PE installatign
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Figure B3 — 3P + N + PF installation Figure B4 — 3P + N + PF installation

couplers, 3 phases loaded couplers, N and PE loaded
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Figure B.5 — 1P + N + PE distribution block, phase and N loaded
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Figure B.6 — 1P + N + PE distribution block, phase and PE loaded


https://iecnorm.com/api/?name=913b67ac0b883a6dfcf9134e129488ac

IEC

1m

— 49—

IEC 61535:2023 © IEC 2023

@ Temperature measuring point

1m

Figure B.7 - 3P + N + PE to 1P + N +PE distribution block, 3 phases loaded
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Figure B.8 — 3P + N + PE to 1P + N + PE distribution block, N and PE loaded
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and sequence of tests for each set

Table C.1 — Sets of samples

Clause/Subclause Title Set number Number of
samples
8 tarkimg—armddocumreTtation
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_ar_ances,_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 Prgtection 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 Forces necessary to disengage the parts of the No. 6
installation coupler 3
21.4 Resistance to ageing
20 Mechanical strength No. 7
22 Screws, ‘eurrent-carrying parts and connections s
21.5 Current 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 specimeh) ©
213 Ball-pressure-test {Separatetestspecimeh) °

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
moulding 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 ins
easily

Use o
Install

Install
Install
Produ
is inte

D.2

Install

tallation and maintenance or reconfiguration. Possible changes and repairs can he
afterwards.

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

ation 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 copneetions to equipment

Applications

htion coupler systems can be used in suspended floors and ceilings which are now

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

install

ation is achieved by using the installation coupler system because the fittin

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

install

In hoy
somet]

Install
cableg
linked
consig

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
to a comprehensive lighting system by using installation couplers. Machinery com
ts of different(units connected to each other by several installation couplers. T

examy
and p

les are air conditioners and heat recovery units which have separate motors, contrg
mps.

Installption~couplers may be used in outdoor applications. For example, they can be us
the lighting system of a crane or for the installation in a carport.

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

made

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
monly

ypical
| units

ed for

D.3

Examples of use of installation couplers

Use and the initial verification of installation couplers can be carried out according to the
national wiring rules. These are normally based on requirements laid down in the IEC 60364

series

Installation couplers may be installed as shown in Figure D.1 and Figure D.2.
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> see figure D.2
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Figure D.1 — Examples of use of installation couplers
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Figure D.2 — Magnified area of Figure D.1 to show 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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Annex F
(informative)

Additional tests and requirements for installation couplers intended to be
used in ambient air temperature below -5 °C down to and including —-45 °C

F.1

General

This annex provides tests and requirements for installation couplers operating in ambient air

tempe

atures below =5 °C down to and including —45 °C

The m
couplg
shall g

NOTE
temper

F.2

The fg

femalg installation connectors engaged together as for normal use. Three distribution

shall 4

All tesfts in this Annex F shall be carried out at the.declared temperature.

F.3

F.3.1

The rg
requir

Produ
additig
the sy
indica

— Int

r is designed for, if lower than =5 °C. In this case the declared ambient air tempg
e a multiple of 5 °C.

In the following countries, this Annex F is normative for installation couplers inténded to be ope
tures below normal range, e.g. outdoor use: FI.

General requirements on tests

llowing tests shall be conducted on three new installation male connectors and thre

e tested with their matching counterparts complying with this document engaged th

Additional marking and documentation

Additional marking

bments.

Cts declared as suitable for operation at an ambient temperature below -5 °C sh
nally marked with the following symbol on the main part or if the part is too small s
mbol is not readily visible, it can be given in the smallest package unit. The symbag
e the declared value if applicable.

ended for use in cold environment, symbol IEC 60417-6292:2011-06

anufacturer shall declare the lower limit of the ambient air temperature theninstdllation

rature

ated in

e new

blocks
ereto.

quirements of Clause 8 of-this document are supplemented by the following additional

all be
o that
| shall

F.3.2

Additional documentation

In addition to requirements of 8.4, the instructions shall contain the following information:

— the lower limiting ambient air temperature shall be specified in the manufacturer's
documentation;

— installation couplers shall not be installed, engaged or disengaged in an ambient air
temperature below temperature -5 °C.

F.4

Mechanical strength at lower ambient air temperatures

In addition to the requirements of Clause 20 the tests shall be carried out according to the
following procedure.
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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 specimens shall be stored for at least 16 h, but not more than 24 h at the declared
temperature. Then specimens are removed from a cold chamber and immediately afterwards
(within 1 min) while the specimens are still cold, the specimens are subjected to the {ree fall
repealed test, test procedure 2 according to IEC 60068-2-31:2008 as required in Clauseg 20 of
this dgcument.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COUPLEURS D'INSTALLATION POUR CONNEXIONS
PERMANENTES DANS LES INSTALLATIONS FIXES

AVANT-PROPOS

des

riser la coopération internationale pour toutes les questions de normalisation dans les domajnes de
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes interiat|onales,

Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public.(PAS) et des

Guigles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comites d'études, aux

travhux desquels tout Comité national intéressé par le sujet traité peut participef™\Les organ
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalem
travpux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), se
conglitions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'lEC concernant les questions techniques-représentent, dans la m

sations
nt aux
on des

ure du

possible, un accord international sur les sujets étudiés, étant donné que les Comites nationaux de I'lEC intpressés

son{ représentés dans chaque comité d'études.

3) Les|Publications de I'lEC se présentent sous la forme de recommapdations internationales et sont
comme telles par les Comités nationaux de I'lEC. Tous les efforts faisonnables sont entrepris afin q

gréées
e I'lEC

s'asjsure de I'exactitude du contenu technique de ses publicationsy I'|EC ne peut pas étre tenue respongable de

I'événtuelle mauvaise utilisation ou interprétation qui en est faitepar un quelconque utilisateur final.

4) Danfs le but d'encourager I'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

oute la
ionales

et rnégionales. Toutes divergences entre toutes Publi¢ations de I'lEC et toutes publications nationfles ou

régipnales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L'IEC elle-méme ne fournit aucune attestation de<conformité. Des organismes de certification indépgndants

fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mardues de
conformité de I'lEC. L'IEC n'est responsable.d'aucun des services effectués par les organismes de certffication
indgpendants.

6) Toup les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatign.

7) Aucline responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y cdmpris ses experts particulierseétles membres de ses comités d'études et des Comités nationaux de I'lEC,
pouf tout préjudice causé en cas_de dommages corporels et matériels, ou de tout autre dommage de quelque
natyre que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les d§penses
décpulant de la publicationsourde I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lEC,
ou du crédit qui lui est accordé.

8) L'atfention est attirée ‘sur les références normatives citées dans cette publication. L'utilisation de publ|cations
référencées est obligatoire pour une application correcte de la présente publication.

9) L'at{ention est-attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fairg I'objet
de diroits desbrevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dfoits de
breyets.

L'IEC p1535 a été établie par le comité d'études 23 de I'lEC: Petit appareillage. Il s'agitfd'une

Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2019. Cette édition

constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

précédente:

a) inclusion d'une définition issue de I'lEC 61140 pour "partie active";

b) documentation facultative supplémentaire disponible sur plusieurs supports, par exemple
marquage avec QR code;
c) corrections relatives a I'utilisation cohérente des expressions "terre", "contact de terre",

"circuit de terre" et "(mise a la) terre de protection" dans I'ensemble du document;

d) ajout de dispositions de conformité manquantes au 13.3;
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e) mise a jour de la Figure D.1 de I'Annexe D;

f) ajout d'une nouvelle Annexe F pour les exigences relatives aux climats froids.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
23/1062/FDIS 23/1066/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti

a son approbation.

La lan

Dans

e ex
e mq
e no
Ce do
Direct

WWW.i
I'EC §

Le cor
indiqu
recher
e req

e SuU

e remplacé par une édition révisee, ou

e anj

gue employée pour I'élaboration de cette Norme internationale est I'anglais.

a présente norme, les caractéres d'imprimerie suivants sont utilisés:

gences proprement dites: caractéres romains;
dalités d'essais: caracteres italiques;

fes/commentaires: petits caractéres romains.

cument a été rédigé selon les Directives ISO/IEC, Partie?; il a été développé sel
ves ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles

ont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Be sur le site web de I'lEC sous webstoredec.ch dans les données relatives au doc
ché. A cette date, le document sera

onduit,

bprime,

endé.

on les
sous

bc.ch/members_experts/refdocs. Les principaux types de documents développgs par

nité a décidé que le contenu de ce documentne sera pas modifié avant la date de sfabilité

ument
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INTRODUCTION

Les coupleurs d'installation en tension alternative et en tension continue 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 analogue, ou les sys

témes

de chemin de cébles, les systémes d'échelle a cable, les systémes de conduits-profilés de cable
et les systémes de goulottes de cable, 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

contagis supplementaires pour des tensions autres que la tension d alimentation du rese

Des exigences particulieres pour des coupleurs d'installation destinés par exemplédaun
a des|températures ambiantes supérieures ou inférieures, avec des résistances) méca

au.

usage
niques

plus jlevées (par exemple, en enveloppe métallique), avec une résistance au fed plus

importante, et des coupleurs d'installation pour les circuits de commande (par exemple,
sont 3| I'étude.

Les rgpgles nationales peuvent comporter des exigences concernant l'accessibilit
couplgurs d'installation.

Les regles nationales peuvent spécifier qui est autorisé @ effectuer le branchement
débranchement des coupleurs d'installation.

BTS)

v

£ des

et le

Les regles nationales peuvent comporter des exigehces concernant les coupleurs d'instdfllation

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 qui comportent deux a cinq

conducteurs, avec ou sans contact de terre (

avec
install
des tg
d'appl

Un co
male (¢

en charge ni destinés a étre connectés ou déconnectés autrement.que pendant la prg

install
lesqug
d'instg

Les c
systen
utilisé
(toute

Les cd
tempé

une période de 24 h ne dépasse pas +35 °C, avec une limite basse de la température am

de -5

NOTE 1
normati
d'instal

NOTE 2
d'instal

Dans
véhicy
susce

le cas échéant), de tension continue ou alter

in courant assigné qui ne dépasse pas 32 A, pour connexion permanente-da
htions électriques. Les coupleurs d'installation avec des contacts supplémentaire
nsions autres que la tension d'alimentation du réseau ne relévent pas du do
cation du présent document.

ipleur d'installation est constitué d'un connecteur femelle d'installation et d'un conn
'installation pour connexion permanente non destinés a étre connectés ou décon

ation ou au cours de la reconfiguration ou de la maintenance des canalisations

Ilation sont prévus pour un usage non fréquent uniquement.

nes de prises de courant. Les coupleurs d'installation ne sont pas adaptés pol
5 pour remplacer les dispositifs de connexionpour 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

°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 fournis a I'Annexe F|
Ve dans le pays suivant: Finlande. Les informations nécessaires peuvent étre consultées dans les inst
ation du fabricant.

Pour d'autres températures, les informations nécessaires peuvent étre indiquées dans les inst
ation du fabricant!

les endroifs-ou des conditions spéciales prédominent, comme dans les navire
les et ehdroits analogues et dans les lieux a risques, par exemple ou des explosion
ptibleSide se produire, des constructions spéciales peuvent étre exigées.

native
nclus,
ns les
5 pour
maine

pcteur
nectés
miére

dans

lles les coupleurs d'installation ont été installés. Cela-signifie que les coupleurs

bupleurs d'installation ne sont pas adaptés poadr ‘étre utilisés en remplacement des

r étre
61995

).

n aux

ratures ambiantes qui ne dépassentnormalement pas +40 °C, mais dont la moyenhe sur

biante

qui est
uctions

uctions

s, les
s sont

NOTE 3

NOTE 4 A titre de guide d'utilisation des systémes coupleurs d'installation, voir I'Annexe D.

2 Références normatives

bes coupleurs d'installation sont préviis pour éire installés par des personnes averfies ou qualifiée

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
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IEC 60112, Méthode de détermination des indices de résistance et de tenue au cheminement
des matériaux isolants solides

IEC 60529:1989, Degrés de protection procurés par les enveloppes (code [IP)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60664-1:2020, Coordination de l'isolement des matériels dans les réseaux d'énergie
électrique 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)

analogque — Partie 2-3: Regles particulieres pour dispositifs de connexion en tant que parties

IEC 6{998-2-3, Dispositifs de connexion pour circuits basse tension pour usage doinestique et
séparg¢es avec organes de serrage a percage d'isolant

IEC 60999-1:1999, Dispositifs de connexion — Conducteurs électriques en cuiyre -
Prescriptions de sécurité pour organes de serrage a vis et sans vis'<-Partie 1. Prescrlptions
générales et particuliéres pour les organes de serrage pour les ¢onducteurs 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 a jour des bases-de données terminologiques destinées a étre ut|lisées
en nofmalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponiblexa’l'adresse https://www.electropedia.org/

e ISP Online browsing platform: disponible a I'adresse https://www.iso.org/obp

Sauf ¢pécification contraire, lorsque les termes "tension" et "courant" sont utilisés dans le
présemt document, ils.décrivent des valeurs efficaces.

3.1
tensign assignée
tensioh assignée au coupleur d'installation par le fabricant

3.2
courant assigné
courant maximal assigné au coupleur d'installation par le fabricant

Note 1 a I'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 cela est
indiqué par le fabricant du coupleur d'installation
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3.4

connexion permanente
méthode de connexion dans une installation qui est seulement ouverte pour la maintenance ou
la reconfiguration des canalisations

Note 1 a l'article:

aussi longtemps que l'installation existe.

3.5

coupleur d'installation
dispositif de connexion équipé d'un dispositif de retenue et prévu pour une connexion
permanente, qui comprend un connecteur femelle d'installation et un connecteur male
d'instditation et qui n'est destine ni a eire connecte ou deconnectie en charge ni a eire comnecté

ou dé
penda

3.6

connecté autrement que lors de la premiére installation, pendant la maintenan
nt la reconfiguration des canalisations

conngcteur male d'installation

partie

3.7
conne
partie

3.8

du coupleur d'installation, du cb6té de la charge, qui porte les contacts males

cteur femelle d'installation
du coupleur d'installation, du c6té de I'alimentation, qui‘porte les contacts femelle

systéme coupleurs d'installation

famillg
d'inst3
plusie
selon

Note 1

3.9

canal
ensen
si néc

[SOUH

de coupleurs d'installation qui comprend\ un ou plusieurs connecteurs fe
Ilation compatibles par des caractéristiques de codification mécaniques avec
Urs connecteurs males d'installation de mémes caractéristiques assignées et pr
a spécification d'un fabricant

b ['article: Dans le cas présent, "un fabricant" signifie "un seul et méme fabricant".

sations
ble constitué d'un céble ou de cébles ou de jeux de barres et d'éléments sécuris
bssaire enveloppant lescables ou les jeux de barres

RCE: IEC 60364-5-52:2009, 520.3.1, modifié — "de conducteurs nus ou isolés"

remplacé par "d'uncable", et "barres omnibus" a été remplacé par "jeux de barres".]

3.10

couplpur d'installation démontable

couplg

urrdiinstallation fabriqué de maniere a pouvoir remplacer le cable

L'expression "connexion permanente" doit étre comprise comme une connexion qui est maintenue

ce ou

"z

melles
un ou
poduite

Ant, et

3.1

coupleur d'installation non démontable
coupleur d'installation fabriqué de maniére a former une entité compléte avec le cable apres
connexion et assemblage par le fabricant

Note 1 a l'article: Voir également 12.15.

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 fixées soient entourés de matériau isolant
par un procédé de moulage
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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 cébles qui y sont fixées soient entourés par des parties
séparées en matériau isolant

3.14
bloc de distribution
dispositif prévu pour le branchement de circuits

3.15

dispogitifderetenue
assenfblage par lequel un connecteur femelle d'installation et un connecteur méale d'instJIIation
sont maintenus en position lorsqu'ils sont correctement branchés et qui empéche leur
débranchement non intentionnel

Note 1 p I'article: Le débranchement peut étre réalisé a la main ou a I'aide d'un outil.

3.16
couvercle
barriefe amovible qui empéche l'accessibilité a un connecteur femelle d'installation non [tilisé

3.17
essailindividuel de série
essai puquel chaque appareil est soumis pendant et/qu~aprés la fabrication afin de s'apsurer
qu'il remplit certains critéres

3.18
essailde type
essai d'un ou de plusieurs appareils réalisés“selon une conception donnée pour prouver que
celle-gi satisfait a certaines exigences

3.19
aisément accessible, ad]
accessible au toucher entre teut point de la surface ou les personnes se tiennent et cifjculent
habituellement et la limite .qu'une personne peut atteindre avec la main, dans toutes les
directipns, sans moyen aukxiliaire

Note 1 p I'article: Voir I'EC 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]

3.22

partie active

partie conductrice destinée a étre sous tension dans des conditions normales, y compris le
conducteur de neutre ou le conducteur de point milieu, mais par convention, excepté le
conducteur PEN, le conducteur PEM ou le conducteur PEL

Note 1 a I'article: Cette notion n'implique pas nécessairement un risque de choc électrique.

[SOURCE: IEC 61140:2016, 3.4]
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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 danger pour l'utilisateur et sans dommage pour
leur environnement.

La conformité est vérifiée en réalisant tous les essais correspondants spécifiés dans le présent
document.

NOTE Dans certains pays, il n'est pas admis d'utiliser les coupleurs d'installation lorsqu'ils ne sont pas visibles
apreés installation: Canada, Etats-Unis.

5 Copnditions pour les essais

5.1 Généralités

Les egsais doivent étre réalisés pour vérifier la conformité aux exigences correspondanfes du
présemnt document.

Seuls|les connecteurs (méales et femelles) d'un systéme coupleurs d'installation confornje a la
spécifjcation d'un seul et méme fabricant doivent étre engagés-ensemble pour réalider les
essaig.

Les egsais sont les suivants:

— leq essais de type doivent étre réalisés sur des.échantillons représentatifs de chaquk type
de|coupleur d'installation;

— leq essais individuels de série doivent étre’ réalisés sur chaque coupleur d'installation,
comme cela est exigé dans le présent document.

Les egsais du 5.2 au 5.6 s'appliquent auxX essais de type; les essais du 5.7 s'appliquept aux
essaig individuels de série.

NOTE [Au Royaume-Uni, lorsque les\ecoupleurs d'installation disposent de plus de 5 conducteurs, ils [doivent
satisfaife aux exigences de I'lEC 61535 comme cela est prévu par le domaine d'application et doivent étre|soumis
aux esqais de sorte que toutes les'broches de la tension d'alimentation du réseau soient soumises au mémg niveau
d'essai

5.2 Conditions d'essai

Sauf gpécification*contraire, les essais doivent étre réalisés sur des échantillons en I'dtat de
livraispn et dans*des conditions d'utilisation normale a une température ambiante comprise
entre 15 °Cet35 °C.

Lorsque~la valeur de la température est d'importance, les essais doivent éire réalisés a
20°C 5 °C.

5.3 Essais sur les coupleurs d'installation non démontables

Pour les besoins des essais, et sauf spécification contraire dans le présent document, les
coupleurs d'installation non démontables doivent étre équipés de cables d'une longueur d'au
moins 1 m.

5.4 Ordre des essais

Sauf spécification contraire dans le présent document, les essais doivent étre réalisés dans
I'ordre des articles/paragraphes, comme cela est spécifié dans le Tableau C.1 de I'Annexe C.
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Spécification des essais

Les connecteurs méales d'installation, les couvercles, les connecteurs femelles d'installation et
les blocs de distribution doivent étre soumis a l'essai avec leurs parties complémentaires
correspondantes conformes au présent document.

Les lots d'échantillons doivent étre soumis aux essais spécifiés dans le Tableau C.1 de

I'Anne

5.6

xe C.

Exigences de conformité

Les éﬁanwaussu@g&mmw_mmﬁwamsﬂ#mu&&m_édwntillon
défectueux pendant I'un des essais.

Siun
ou de
cetes
dans
répété

NOTE
d'échan
sans ay
Si le lot
d'un se

5.7

Les es

a I'Anmpexe A.

fabrication, cet essai et les essais précédents, qui peuvent avoir influencgle résu
5ai, sont répétés sur un autre lot d'échantillons du méme nombre, comme-cela est s
e Tableau C.1 de I'Annexe C; ces derniers doivent alors tous_s$atisfaire aux
S.

tillons qui peut étre exigé en cas de défaut d'un échantillon. Le laboratoire d'essai soumet alors aux
tre demande, les échantillons supplémentaires et ne procéde a un rejet que si un nouvel échec se
d'échantillons supplémentaire n'est pas fourni en méme temps qug.le nombre spécifié d'échantillons,
il échantillon entraine un rejet.

sais individuels de série pour les coupleurs:d’installation non démontables sont sp

Essais individuels de série pour les coupleursvd'installation non démontablgs

echantillon d'un lot donné ne satisfait pas a un essai en raison d'un défautd'assemblage

tat de
pécifié
bssais

Le demandeur peut soumettre, en méme temps que le nombre d'échantillons spécifié, le lot supplémentaire

essais,
produit.
I'échec

Bcifiés

6 Caractéristiques assignées
6.1 |Tension assignée
Il conyient que les coupleursd'installation aient de préférence une tension assignée dhoisie
soit dgns le Tableau 1 pourune application en tension alternative, soit dans le Tableau P pour
une application en tensien\eontinue.
Tous les composants'd'un méme systéme coupleurs d'installation doivent avoir la méme jvaleur
de tension assignée phase-neutre.
Tableau 1 — Tension assignée des coupleurs
d'installation dans une application en tension alternative
Tension nominale du Tension assignée Tension de choc assignée
systéme d'alimentation
Y 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
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Tableau 2 - Tension assignée des coupleurs
d'installation dans une application en tension continue

Tension nominale du . . . L
A r: L Tension assignée Tension de choc assignée
systéme d'alimentation
\ \Y kV
12 12 0,8
60 60 1,5
1202 3240° 125/250 2,5
2202 34440° 250/500 4,0

NOTE|
tensio
étre p

a2 Te

b T¢

Pour les applications en tension continue jusqu'a 60 V, en raison de la commutation de charg
is en compte lors de la définition de la valeur assignée pour la tension de choc.

nsion du conducteur actif par rapport a un conducteur de référence/une terre.

nsion du conducteur actif (polarité +/-).

b, des

hs beaucoup plus élevées que la tension assignée sont également possibles; le circuit complet peuf donc

6.2

Il con
les va
- 10
- 13
- 16
- 20
- 25
- 32

6.3

Il con
conne

1,5

Courant assigné

ient que les coupleurs d'installation aient de préférence\uf’courant assigné choisi
eurs suivantes:

>E22222

Capacité assignée de connexion

Kion choisie parmi les‘valeurs suivantes:
mm?2;

mm2;

hm2;

hm2;

mr2.

parmi

vient que les coupleurs )d'installation aient de préférence une capacité assignge de

6.4

Essais

La conformité aux 6.1, 6.2 et 6.3 est vérifiée par examen des marquages selon I'Article 8.

7 Classification

Les coupleurs d'installation sont classés selon le Tableau 3.
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Tableau 3 — Classes de coupleurs d'installation

Critéres de classification
7.1.1 2,5 kV
7.1.2 4 kV

7.1 Tension de choc assignée

7.2.1 Démontable

7.2.2 Non démontable

7.2 Méthode de connexion du cable
7.2.2.1 Non démontables surmoulés

7.2.2.2 Non démontables non surmoulés

7.3 E'eg're-d'e-p'rn'recrrn'n-mrrre i ta
énétration de corps solides étrangers

¢t contre la pénétration d'eau selon
I'NEC 60529 (code IP)

7.4 Emplacement ou les coupleurs 7.4.1 Aisément accessible *
q'installation sont installés 7.4.2 Non aisément accessible
7.51 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 (massifietumnultibrins)
7.6.3 Souple

7.6 Type de conducteurs a connecter

7.6.4 Rigide (massif et multibrins) et souple a la fois
7.71 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 percags
d'isolant
7.8.1 Tension alternative

7.8 Application
7.8.2 Tension continue

a8 Lep coupleurs d'installation pour zongs aisément accessibles peuvent également étre utilisés dans des|zones
noh aisément accessibles.

8 Marquage et documentation

8.1 Généralités

Les cqupleurs.d'installation doivent porter les marquages suivants:

a) le pourant assigné en ampéres (A);

b) la tension assignée en volts (V);
c) le nom, la marque commerciale ou l'identification du fabricant ou du vendeur responsable;
d) le code IP si celui-ci est supérieur a IP43, comme suit:

Le premier chiffre caractéristique pour le degré de protection contre I'accés aux parties
dangereuses et contre les effets nuisibles de la pénétration de corps solides étrangers doit
étre marqué s'il est déclaré supérieur a 4, auquel cas le second chiffre caractéristique doit
aussi étre marqué.

Le second chiffre caractéristique pour le degré de protection contre les effets nuisibles de
la pénétration de I'eau doit étre marqué s'il est déclaré supérieur a 3, auquel cas le premier
chiffre caractéristique doit aussi étre marqué;

e) laréférence du type;

f) la capacité assignée de connexion pour les coupleurs d'installation démontables en mm?;
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g) la taille du conducteur connecté en mmZ2 pour les coupleurs d'installation non démontables;

h) DC, lorsqu'ils sont construits pour une utilisation dans les systémes en tension continue;

i) un symbole d'avertissement conforme a I'Annexe E, lorsqu'ils sont construits pour une
utilisation dans un systéme en tension continue. Pour les connecteurs trop petits pour
disposer d'un marquage, une étiquette distincte avec ce symbole d'avertissement doit étre
disponible pour les coupleurs d'installation pour tension continue.

8.2

Utilisation de symboles ou de lettres

Lorsqu'il est fait usage de symboles ou de lettres, il doit s'agir des suivants:

e capaTitégSSIgMEe e TonexXiom e mitimetres carrés—mm=ou 3
e volts Vv
e anjpéres A
e tersion alternative ~ouAC
e tension continue = ou DC
e poéle positif (dans les systémes en tension continue) +
e pbl|e négatif (dans les systémes en tension continue) -
e neltre N
e pojnt milieu M
o terre de protection @ ou
PE (IEC 60417-5019:2006-08
8.3 |Marquage
Le mdrquage du coupleur d'installation\et I'étiquette selon 8.1 doivent étre aisément v
avant jinstallation.

Le marquage des bornes pour-une application en tension alternative doit étre L1, L2, L3

2,30

des bornes pour une application en tension continue doit étre L+, L—, +, — ou équivaler
5 de point milieu daivent étre marquées de la lettre M. Les bornes de terre de profection

borne
doiveri
des rg

Siles
souplg
couple

U équivalent. Les bornes’de neutre doivent étre marquées de la lettre N. Le mar

t porter le marquage approprié. Ces marquages ne doivent pas étre placés sur d
ndelles démontables ou toute autre partie facilement amovible.

bornes\sont congues pour accepter un seul type de conducteur, par exemple cond
oucenducteur rigide (multibrins ou massif), cela doit apparaitre clairement
urd’installation par la lettre "f" pour un conducteur souple, "r" pour un conducteur

ou s

sibles

ou1,
quage
t. Les

PS Vis,

Licteur
sur le
rigide

nour un conducteur massif ou bhien cela-doit 8tre-indiaud-sur le nlus netit amhalld
e+a—aoH—etehatgde—stH—+e-pidspett—embah<

pPootT—u oo oot ut— i ao ot oo oot

dans les informations techniques et le catalogue.

ge ou

Le marquage et les étiquettes doivent étre durables et clairement lisibles avec une vision

norma

le ou corrigée, sans grossissement supplémentaire.

La conformité est vérifiée par examen et par I'essai suivant.

Le marquage est frotté a la main pendant 15 s avec un chiffon imbibé d'eau et de nouveau

penda

nt 15 s avec un chiffon imbibé d'essence minérale.

Les marquages réalisés par impression, moulage, pressage ou gravure, etc. ne sont pas soumis
a cet essai.
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Une étiquette d'avertissement pour une utilisation en tension continue "Ne pas connecter ou
déconnecter en charge" conforme a I'Annexe E doit étre fournie.

8.4

Documentation

Le catalogue du fabricant ou les instructions d'installation doivent contenir les informations
suivantes:

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
ais
d) si
un
e) un
co
f) lon
(v
g) av
Sy
em
h) én

le coupleur d'installation n'est pas approprie pour une Installation dans des
ément accessibles;

Hes éléments supplémentaires ou si des précautions particuliéres sont nécessaire
e utilisation dans des zones aisément accessibles;

marquage approprié qui indique la longueur de l'isolant a enlever ayvant l'insert
nducteur dans la borne sans vis;

ir 12.14);

brtissement qui indique a l'installateur que la compatibilité dangereuse entr
stémes coupleurs d'installation de différents fabricants” n'est pas automatiqu
péchée par la conformité a I'lEC 61535;

bncé précisant que les systémes coupleurs d'installation ne sont pas desti

remplacer le systéme national de prises de courant domestiques;

i) si
do
i) po
ou
ing
du
d'i
k) én

un repiquage est prévu, des instructionsc¢de* cablage doivent étre spécifiées d
cumentation technique du fabricant;

ur une utilisation en tension continue, 'une étiquette d'avertissement "Ne pas con
déconnecter en charge" conforme;a’l'Annexe E doit étre fournie par le fabrican

hstallation;

reffenue fournis par les fabricants (voir 12.10).

Toute

NOTE
ou dang
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documentation peut’en outre étre disponible sur plusieurs supports.

les documefitswde livraison, etc.

structions d'installation doivent étre données dans le catalogue du fabricant, d
entation technique ou a l'intérieur du plus petit emballage du produit ou s

embal

age:

Zzones

5 pour

on du

gueur de "mou" du conducteur PE pour les coupleurs dlinstallation démontables

e des
ement

hés a

Ans la

hecter
t. Des

tructions pour que l'installateur fixe I'étiquette d'avertissement aussi prés que pgssible
coupleur d'installation pour tension continue doivent étre fournies dans les instryctions

bnceé précisant que les coupleurs d'installation doivent étre utilisés avec les dispositifs de

Par exemple, QR codes avec référence a Internet, catalogues électroniques, lien web sur I'unité d'enfballage

ans la
r cet

9 Compatibilité dangereuse

9.1

Connexion fortuite ou incorrecte

Un systeme coupleurs d'installation doit étre congu et construit de fagon a empécher une
connexion incorrecte ou fortuite.

Un systeme coupleurs d'installation doit étre congu et construit de fagon a empécher une
connexion entre tension alternative et continue.

NOTE Une connexion fortuite ou incorrecte comprend la connexion unipolaire, excepté entre les contacts de terre.

La conformité est vérifiée par examen et par l'essai suivant.
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Il ne doit pas étre possible d'insérer le connecteur méle d'installation dans le connecteur femelle
d'installation et de provoquer une situation dangereuse.

Une tentative d'engager le connecteur male d'installation dans le connecteur femelle
d'installation est effectuée dans n'importe quelle configuration non intentionnelle avec une force
de 80 N pour les coupleurs d'installation marqués "10 A", "13 A", "16 A" et "20 A" ou de 120 N
pour les coupleurs d'installation marqués "25 A" et "32 A". La force doit étre appliquée dans
I'axe de la connexion pendant 1 min. Pendant cet intervalle, les contacts du connecteur male
d'installation et du connecteur femelle d'installation ne doivent pas s'engager.

Lorsque des matériaux élastomeres ou thermoplast/ques suscept/b/es d'influencer les resultats

QAL oM

de l'es
toutes

Pends

9.2

Il ne

brancher un connecteur male d'installation avec un connecteur femelle d'installation:

— av
co
co
sit
mi

— av
as

La cof

9.3

Les c

bcll \)Ulll uuuoc‘o, IU\)OCH uuu Gllb‘ IGGHOU d uric LUIII[JU‘ICHUIG dlIIUIcHIlU uc oJd U J
les parties du coupleur d'installation étant a cette température.

nt I'essai, aucun contact ne doit se produire.

Engagement

doit pas étre possible, a l'intérieur d'un systéme coupleurs, d’installation donr
ec un nombre différent de pdles actifs, des exceptionspeuvent étre admises pd
hnecteurs femelles d'installation spécialement congus ‘pour accepter le branchem
ation dangereuse ne puisse survenir;

e a la terre;

bc des valeurs assignées différentes de/tension phase-neutre ou avec des co
5ignés différents.

formité est vérifiée par l'essai selo’ 9.1.

Compatibilité de différents systémes coupleurs d'installation

2 °C,

é, de

ur les
bnt de

hnecteurs males d'installation d'un nombre inférieur 'de pdles, sous réserve qu'aucune

ns contact de mise a la terre si le connecteur.méle d'installation comporte un contact de

Lirants

bupleurs d'installation dey, différents systémes du méme fabricant ne doivent pajs étre
dangefreusement compatibles.

s étre
es les

La conformité est vérifiee par I'essai selon 9.1.

9.4 |Compatibilité avec des systémes normalisés

Les cqupleurs*d'installation conformes aux exigences du présent document ne doivent pa
compatibles’avec les systémes spécifiés dans les feuilles de normes de I'lEC 60309 (tou
partieg)de I'lEC 60320 (toutes les parties) et de I'lEC 60906 (toutes les parties), ni avec le
systeme national de prises de courant domestiques du pays ou le produit est placé sur le
marché.

NOTE Des systémes nationaux de prises de courant sont représentés dans I'lEC TR 60083.

La conformité est vérifiée par un essai manuel et, en cas de doute, par examen des dessins.
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10 Protection contre les chocs électriques

10.1 Degré de protection contre la pénétration de corps solides étrangers

Un coupleur d'installation branché doit étre conforme aux exigences pour IP 2XC. Le coupleur
d'installation doit étre congu de sorte que les parties actives ne soient pas accessibles lorsque
le connecteur méle d'installation et le connecteur femelle d'installation sont partiellement ou
complétement engagés. Le connecteur femelle d'installation doit étre congu de maniére que les
parties actives ne soient pas accessibles lorsqu'il est débranché et doit satisfaire aux exigences
pour IP 2X. Le contact de mise a la terre et toute partie métallique connectée au contact de
mise a la terre ne doivent pas étre accessibles lorsque le coupleur d'installation est
complg > i i i atalliques
(lorsq

e les regles d'installation exigent une telle pratique).

NOTE 1 Les régles nationales peuvent comporter des exigences concernant les coupleurs d'installation ayec des
conduits métalliques.

NOTE 4 Les parties actives décrites dans le présent document sont considérées comme, des parties dangg¢reuses
conformément a I'lEC 60529

Les cqupleurs d'installation utilisés dans des zones aisément accessibles doivent satisfaire aux
exigences pour IP 2XD, qu'ils soient branchés ou non.

Si la face d'engagement du connecteur femelle d'installation‘pour zones aisément accegsibles
ne salisfait pas aux exigences pour IP 2XD, le fabricant\.doit fournir des couvercleg. Ces
couveflcles ne doivent étre démontables qu'a l'aide d'un-outil.

La copformité est vérifiée apres enlévement des parties qui peuvent étre retirées sang| l'aide
d'un otil par I'utilisation du calibre d'essai C selon-la Figure 3 de I'lEC 61032:1997, du ¢alibre
d'essqdi D selon la Figure 4 de I'lEC 61032:1997 et du calibre d'essai 11 selon la Figurge 7 de
I''EC 61032:1997. Les calibres d'essai sont.appliqués selon I'EC 60529.

10.2 |Accés aux parties actives

Il ne doit pas étre possible d'accéder aux parties actives sans l'aide d'un outil.

Les nmpanchons éventuels dans les orifices d'entrée pour les broches doivent étre fixés
corregtement et il ne doit pas étre possible de les retirer sans démonter le colpleur
d'instgllation.

La conformité est™érifiée par examen et par un essai manuel.

10.3 |Parties*externes

Les pprties externes des coupleurs d'installation, a I'exception des vis d'assemblage ou
analogues, doivent etre en materiau isolant.

NOTE Les régles nationales peuvent comporter des exigences concernant les coupleurs d'installation avec des
enveloppes métalliques.

La conformité est vérifiée par examen.

11 Bornes, 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 échéant, a I'exception de I'essai décrit en 9.10 de IEC 60999-1:1999.
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NOTE 1 L'essai décrit en 9.10 de [I'lEC 60999-1:1999 est couvert par l'essai de vieillissement cyclique
conformément au 21.5 du présent document.

NOTE 2 L'essai décrit en 9.8 de I'lEC 60999-1:1999 est couvert par I'essai de résistance de contact conformément
au 15.2 du présent document.

11.1.2 Bornes des coupleurs d'installation démontables

Les coupleurs d'installation démontables doivent étre équipés de bornes a vis, de bornes sans
vis ou de bornes a pergage d'isolant réutilisables.

Les bornes a vis doivent permettre la connexion de conducteur sans préparation spéciale, mais

d 1 + H £+ ] H <l <l 4+ a a i ] % Saifi
0|Ver UdUool YUTTITTULTT TA CUTITTTATUTT UT LUTTUULITUT O PTUPYATTOo ol LUTA Tol oYU UITIT.

Les barnes a pergage d'isolant doivent étre conformes a I'lEC 60998-2-3.

11.1.3 Sorties des coupleurs d'installation non démontables

Les cqupleurs d'installation non démontables doivent étre équipés de sorties soudées, bifasées
ou serties, ou de moyens pour pergage d'isolant ou d'organes de serrage sans vis ou de moyens
permgnents de méme efficacité.

Les bgrnes sans vis et les bornes a percage d'isolant ne sont\pas admises pour les coupleurs
d'instdllation non démontables surmoulés, a moins que des moyens soient présentg pour
empégher le matériau de moulage de pénétrer dans les dgrganes de serrage.

Les sqrties soudées doivent étre équipées de moyens ‘qui sont indépendants de la soudyre qui
permeit la fixation mécanique du conducteur en position.

La conpformité est vérifiee par examen.

11.2 |Conducteurs raccordables

Les barnes pour les connecteurs-femelles d'installation et les connecteurs méles d'instdllation
démontables ne doivent pas avoir’une valeur de capacité assignée de connexion inférieyre a:

|
—_

% mm?2 pour les coupleurs d'installation marqués 10 A selon la valeur de cpurant
gximale;

[
- 3

% mm?2 pour Iés)coupleurs d'installation marqués 13 A selon la valeur de cpurant
mgximale;

% mm?2 pour les coupleurs d'installation marqués 16 A selon la valeur de cpurant
mgximale;

- 2,5mMm? pour les coupleurs d'installation marqués 20 A selon la valeur de cpurant

Aximale:
m .

— 4 mmZ2 pour les coupleurs d'installation marqués 25 A selon la valeur de courant maximale;

— 6 mm2 pour les coupleurs d'installation marqués 32 A selon la valeur de courant maximale.

NOTE Les régles nationales d'installation déterminent la valeur assignée du circuit dans lequel le coupleur
d'installation adéquat peut étre utilisé.

La conformité est vérifiée par I'essai suivant.

Les conducteurs de section et de type indiqués doivent étre connectés et les vis doivent étre
serrées aux valeurs de couple spécifiées dans le Tableau 6. Pour les coupleurs d'installation
classés selon 7.6.3 et 7.6.4 dans le Tableau 3, I'essai est effectué conjointement a I'essai du
12.8.
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12 Construction

12.1 Connexion entre les contacts de terre

Les coupleurs d'installation doivent étre construits de maniére que, lors de l'insertion du
connecteur male d'installation, la connexion entre les contacts de terre, le cas échéant, soit
réalisée au moins 1 mm avant la mise sous tension des contacts qui transportent le courant du
connecteur male d'installation.

Lors du retrait du connecteur méle d'installation, les broches qui transportent le courant doivent
se séparer avant la rupture de la connexion entre les contacts de terre.

La conformité est vérifiée par examen des dessins de fabrication, en prenant en compte| I'effet
des talérances et les positions les plus défavorables, et par examen des échantillops par
rappoft a ces dessins et/ou par un essai manuel.

12.2 [Verrouillage contre la rotation

Les contacts des connecteurs males d'installation doivent étre verrouillés contre la rotation si
les brgches peuvent étre touchées sans I'aide d'un outil.

La conformité est vérifiée par les essais suivants.

Un coliple de serrage d'une valeur de 0,4 Nm est appliqué sur les contacts pendant 60 $ dans
une dlrection puis pendant 60 s dans la direction opposée. Les pieces de contact ne doivent
pas tolurner de plus de 30° au total.

NOTE |Les vis des bornes peuvent étre utilisées pour empécher une éventuelle rotation.
12.3 |Résistance mécanique des contacts

Les cpntacts doivent étre fixés de fagon sOre et doivent avoir une résistance mécanique
suffisgnte. lls ne doivent pas étre amovibles sans I'aide d'un outil.

Cette pxigence n'exclut pas les contacts flottants.
La conformité est vérifieespar examen et par l'essai suivant.

Le coypleur d'installation doit étre monté comme en utilisation normale et avec tous les contacts
installgs. Tous les-accessoires ou les couvercles qui ne sont pas essentiels pour le digpositif
de retenue des contacts peuvent étre desserrés ou retirés.

Le colpleur d'installation doit étre placé dans une étuve pendant 1 h a une températlre de
(70 £ B)=C-

Immédiatement apres la période d'échauffement, une force axiale de 40 N doit étre appliquée
a chaque contact du connecteur femelle d'installation et du connecteur méle d'installation dans
les deux directions de facon consécutive. Cette force doit étre atteinte par une augmentation
progressive qui ne dépasse pas 20 N/s jusqu'a atteindre la valeur spécifiée.

La valeur maximale doit étre maintenue pendant 60 s.

Apres l'essai, laisser le coupleur d'installation refroidir a la température de la piece; aucun
contact ne doit s'étre déplacé dans le corps du coupleur d'installation de plus de 1 mm.
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12.4 Enveloppe des coupleurs d'installation démontables

L'enveloppe des coupleurs d'installation démontables doit complétement envelopper les bornes
et les extrémités des gaines de cables. Il doit étre possible de disposer chaque conducteur de
sorte que son isolation ne puisse venir en contact avec des parties actives de polarité différente.

La conformité est vérifiée par examen et par un essai manuel.

12.5 Enveloppe des coupleurs d'installation non démontables

L'enveloppe des coupleurs d'installation non démontables doit complétement envelopper les
sorties—et les extrémités des gninnc de cables. Les conducteurs doivent éire dispaosés de sorte

que leur isolation ne puisse pas venir en contact avec des parties actives de polarité diff§rente.

La conformité est vérifiée par examen et par un essai manuel.

12.6 |Démontage et ouverture des coupleurs d'installation démontables

L'enveloppe des coupleurs d'installation démontables doit étre fixée dé~fagon sire et il ne doit
pas éffe possible de démonter le coupleur d'installation sans I'aide d'un outil.

Pour lles coupleurs d'installation démontables, il doit y avoir«dés moyens indépendant$ pour
fixer gt positionner les parties du coupleur d'installation les‘unes par rapport aux autrgs; au
moins|l'une d'entre elles doit étre actionnée a l'aide d'unoutil pour étre ouverte.

La conformité est vérifiee par examen et par un essai‘manuel.

12.7 |Contact de mise a la terre et borne de fmise a la terre

Si le ¢ontact de mise a la terre et la bornesde mise a la terre ne sont pas en une piége, les
différgntes parties doivent étre connectéés de fagon fiable.

Pour Ies organes de serrage conformes a I'lEC 60999-1:1999, le rivetage et le soudage sont
considérés comme un moyen fiable.

Les vip des organes de serrage et les ressorts des organes de serrage sans vis ne sopt pas
considérés comme des-parties du contact.

La conpformité estérifiée par examen et par un 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 de conducteur dans le coupleur d'installation ne
présentent pas de risque de choc électrique.

Pour les coupleurs d'installation non démontables, des moyens doivent étre prévus pour
empécher des brins détachés de conducteur de réduire les distances dans l'air et les lignes de
fuite minimales exigées ainsi que l'isolation solide entre les conducteurs et toutes les surfaces
externes accessibles du coupleur d'installation, a I'exception de la face d'engagement du
connecteur male d'installation du coupleur.
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La conformité est vérifiée comme suit:

- po

ur les coupleurs d'installation démontables, par I'essai du 12.8.2;

— pour les coupleurs d'installation non démontables non surmoulés, par l'essai du 12.8.3;

— pour les coupleurs d'installation non démontables surmoulés, par vérification et examen
selon 12.8.4.

12.8.2

Essais des brins pour les coupleurs d'installation démontables

Une longueur d'isolant de 6 mm est retirée de [I'extrémité d'un conducteur souple de
section minimale spécifiée par le fabricant. Un brin du conducteur souple est laissé libre, les

brins n
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n libre est plié, sans déchirer I'isolant, dans toutes les directions possibles, ) tais
e pliages a angles aigus autour des cloisons.

L'interdiction d'exécuter des pliages a angles aigus autour des cloisons n'implique pas/que le brin lib
intenu rectiligne pendant I'essai. En outre, ces pliages a angles aigus sont exécutés s'il est jugé pl
els pliages puissent se produire pendant I'assemblage normal du coupleur d'installation, par exemple
brcle est posé dessus.

oit pas étre possible pour un brin libre d'un conducteur relié @ une borne sous tens
en contact avec une quelconque partie métallique accessible, de pouvoir so
oppe ou de toucher une borne de mise a la terre lorsque le coupleur d'installation
blé.

oit pas étre possible pour un brin libre d'un cenducteur connecté a une borne de
b de venir en contact avec une partie active.

essaire, I'essai est répété en positionnant le brin libre dans une autre position.

Essais des brins pour les coupleurs d'installation non démontables non
surmoulés

bngueur d'isolant équivalénte a la longueur de dénudage maximale déclarée

du copducteur souple est ‘laissé libre dans la position la plus défavorable alors q

extré
constn
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faire d

NOTE
étre mg

fabric’I:nt +2 mm est retirée dé I'extrémité d'un conducteur souple de la section adaptée. {

ités des brins restants sont connectées d'une maniere semblable a celle utilisée d
ction du coupleur/d'installation.

n libre est'plié, sans déchirer l'isolant, dans toutes les directions possibles, mai:
e pliages a angles aigus autour des cloisons.

L'interdiction d'exécuter des pliages a angles aigus autour des cloisons n'implique pas que le brin lib
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e doive

intenu rectiligne pendant I'essai. En outre, ces pliages a angles aigus sont exécutés s'il est jugé pl

robable

que de

€S pliages puissent se produire pendant lrassemblage normal du coupleur dnstallation, par exemple

le couvercle est posé dessus.

lorsque

Il ne doit pas étre possible pour un brin libre d'un conducteur relié a une borne sous tension de
venir en contact avec une quelconque partie métallique accessible, de toucher une borne de
mise a la terre ou de réduire la distance dans l'air ou la ligne de fuite a travers un quelconque
espace de construction jusqu'a la surface externe au-dessous de 1,5 mm.

Il ne doit pas étre possible pour un conducteur libre connecté a une borne de mise a la terre de
venir en contact avec une partie active.
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12.8.4 Essais des brins pour les coupleurs d'installation non démontables surmoulés

Les coupleurs d'installation non démontables surmoulés doivent étre examinés pour vérifier
qu'il existe des moyens pour empécher que des brins libres d'un conducteur et/ou des parties
actives touchent une borne de mise a la terre ou réduisent la distance minimale a travers
I'isolation aux surfaces externes accessibles, a l'exception de la face d'engagement d'un
connecteur méle d'installation, au-dessous de 1,5 mm.

La vérification des "moyens" peut exiger la vérification de la construction du produit ou de la

métho
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Le coupleur d'installation completementiengagé doit étre soumis a une force de traction

régulid
engag

12.11
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12.12

de d'assemblage du produit.

Intéatationdesdi tifsGleets

errupteurs, des fusibles, des relais, des thermostats, des dispositifs de protection
[tensions et des dispositifs thermiques de limitation de courant.

ation de coupleurs d'installation pour le raccordement des dispositifs élect

Dispositif de retenue

atiqguement lorsque le coupleur d'installation ou le eouvercle est connecté et g
e de se désengager lors de la déconnexion. Il pe‘doit étre possible de désengd

[lation classés selon les 7.4.1 et 7.8.2 du Tableau 3 pour le désengagement, le di
bnue doit étre ouvert uniquement a I'aide d'une clé ou d'un outil.

formité est vérifiée par I'essai suivant.

bre de 80 N pendant 1 min, durant laquelle le dispositif de retenue doit étre compleéf
6. Le coupleur d'installation ne doit pas se desserrer ni se déconnecter.

Blocs de distribution

c de distribution fie)doit comporter qu'un seul connecteur male d'installation pour ¢
Les blocs de 'distribution prévus pour étre montés de maniére fixe doivent dispo
s destinés ala‘fixation, tels que des trous pour des vis.

formité.est vérifiée par examen.

Jupes

upleurs d'installation ne doivent pas comporter d'autres dispositifs électriqués tels que

contre

Fiques

bupleurs d'installation doivent étre équipés d'un dispositif de retenue qui s'ehgage

ui est
ger le

itif de retenue que par une action intentionfhelle ou délibérée. Pour les coirleurs

positif

axiale
ement

haque
ser de

Les connecteurs males d'installation doivent comporter une jupe, qui doit étre au moins aussi
longue que la broche la plus longue.

La conformité est vérifiée par examen.

12.13

Cablage en usine

Les coupleurs d'installation non démontables doivent étre cablés en usine.
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