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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLUGS, SOCKET-OUTLETS AND COUPLERS WITH
ARCUATE CONTACTS

FOREWORD

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

IEC 2017

comprising

all natfonal electrotechnical committees (IEC National Committees). The object of IEC s
internafjonal co-operation on all questions concerning standardization in the electrical and electroni

promote
fields. To

this endl and in addition to other activities, IEC publishes International Standards, Technical, Spdcifications,

Technidal Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred t
Publicalion(s)”). Their preparation is entrusted to technical committees; any IEC National(Eommitte

as “IEC
interested

in the [subject dealt with may participate in this preparatory work. International,.goyernmental and non-

governmental organizations liaising with the IEC also participate in this preparation,~<|[EC collabor
with the International Organization for Standardization (ISO) in accordance with, iconditions det
agreemgnt between the two organizations.

2) The forfnal decisions or agreements of IEC on technical matters express, as né€arly as possible, an i
consensus of opinion on the relevant subjects since each technical cammittee has representati
interested IEC National Committees.

3) IEC Puplications have the form of recommendations for international, use and are accepted by I
Commiftees in that sense. While all reasonable efforts are made)to’ensure that the technical con
Publicalions is accurate, IEC cannot be held responsible for the way in which they are used
misintefpretation by any end user.

4) In ordef to promote international uniformity, IEC National Committees undertake to apply IEC H
transpafently to the maximum extent possible in their\nmational and regional publications. Any
betweeh any IEC Publication and the corresponding national or regional publication shall be clearly
the latter.

5) IEC its¢lf does not provide any attestation of .conformity. Independent certification bodies provide
assessinent services and, in some areas, ageess to |IEC marks of conformity. IEC is not responsi
service$ carried out by independent certification bodies.

6) All usens should ensure that they have the'latest edition of this publication.

7) No liabflity shall attach to IEC or its_directors, employees, servants or agents including individual ¢
membefs of its technical committees and IEC National Committees for any personal injury, property
other damage of any nature«whatsoever, whether direct or indirect, or for costs (including lega
expenses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any
Publicalions.

8) Attentign is drawn to<thé. Normative references cited in this publication. Use of the referenced puj
indispepsable for thelcorrect application of this publication.

9) Attentign is drawn_to the possibility that some of the elements of this IEC Publication may be the
patent fights -[EC"shall not be held responsible for identifying any or all such patent rights.

22L1. Dl .~

tes closely
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ublications
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I t t el Qitondaord 1A 290048 L =N B—Ea-t-aea-a—ba s - -kt
nternatichar—stafaaraT oz goo1asS—oeehH PTICpPaArcuU Uy SUuotUTmmTmitCC—ZOTT.— T TUy

, socket-

outlets and couplers for industrial and similar applications, and for electric vehicles, of IEC

technical committee 23: Electrical accessories.

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

FDIS Report on voting
23H/386/FDIS 23H/387/RVD

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

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

found in
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In this standard, the following print types are used:

— requirements: in roman type;
— conformity statements: in italic type;

— notes: in small roman type.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaged by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

The object of this document is to provide for a safe, compact and practical IEC system of
standardized plugs and socket-outlets with arcuate contacts. It contains performance and
dimensional requirements taking into account essential differences in the infrastructures and
installation rules throughout the world.
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PLUGS, SOCKET-OUTLETS AND COUPLERS WITH
ARCUATE CONTACTS

1 Scope

This document sets the general and dimensional interchangeability requirements for plugs,
socket-outlets, connectors and appliance inlets with arcuate contacts of standardized
configurations (hereinafter referred to as accessories), with a rated operating voltage not
exceeding 600 V AC at a frequency of 50 Hz and 60 Hz and with rated currents of 20 A and
30 A, priInarin intended for commercial use indoors, in conditions where the prejsence of
water is gegligible.

This document applies to accessories for use when the ambient tempgrature is|normally
within the range of —25 °C to +40 °C. These accessories are intendedOte’ be conpected to
cables oflcopper or copper alloy only.

Intercharjgeability requirements are defined for IP20 accessories:

NOTE The conditions of use indoors are based on the limitations given by IEC 60364-5-51:2005, Table|51A, AD1.
Socket-oltlets or appliance inlets incorporated in or fixed to electrical equipment gre within
the scopé¢ of this document.

2 Normative references

The following documents are referred to-in the text in such a way that some or all of their
content ¢onstitutes requirements of thiS document. For dated references, only the edition
cited applies. For undated references,.the latest edition of the referenced document (including
any amemndments) applies.

IEC 602237 (all parts), Polyvinyl chloride insulated cables of rated voltages up to andlincluding
450/750 vV

IEC 60228:2004, Conductors of insulated cables

IEC 60245-4, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 4: Cprds.and flexible cables

IEC 60269-1, Low-voltage fuses — Part 1: General requirements

IEC 60269-2, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application) — Examples of standardized
systems of fuses A to K

IEC 60309-1:1999, Plugs, socket-outlets and couplers for industrial purposes — Part 1:
General requirements

IEC 60309-1:1999/AMD1:2005

IEC 60309-1:1999/AMD2:2012

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

IEC 60529, Degrees of protection provided by enclosures (IP Code)


http://www.graphical-symbols.info/equipment
http://www.graphical-symbols.info/equipment
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

ISO 1456, Metallic and other inorganic coatings — Electrodeposited coatings of nickel, nickel
plus chromium, copper plus nickel and of copper plus nickel plus chromium

ISO 2081, Metallic and other inorganic coatings — Electroplated coatings of zinc with
supplementary treatments on iron or steel

ISO 2093, Electroplated coatings of tin — Specification and test methods

NMX-J-436-ANCE-2014/CSA C22.2 No0.49-14/ANSI/UL 62, Flexible Cords and Cables

UL 1581, Reference Standard for Electrical Wires, Cables and Flexible Cords

3 Terms and definitions

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

NOTE The application of accessories is shown in Figure 1.

ISO and |IEC maintain terminological databases for use/if standardization at the [following
addrességs:

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

e |SO Online browsing platform: available at http://www.iso.org/obp
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Socket-outlet

Plug

N

ZAN

(S

5 < N

H B Flexible
M cable
L
Plug and socket-outlet
e
Plug Connector

[/

&

Cable coupler

=
Appliance
inlet Appliance
Connector \‘

X

L@
@

Flexible
cable

Appliance coupler
IEC

Eigure 1 — Diagram showing the uses of the accessories

3.1
plug and-socket-outtet
means enabling the connection at will of a flexible cable to fixed wiring. It consists of two
parts:

[SOURCE: IEC 60309-1:1999, 2.1]

3.1.1

socket-outlet

part intended to be installed with the fixed wiring or incorporated in equipment. A socket-outlet
may also be incorporated in the output circuit of an isolating transformer

[SOURCE: IEC 60309-1:1999, 2.1.1]
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3.1.2

plug
part integral with or intended to be attached directly to one flexible cable connected to the
equipment or to a connector

[SOURCE: IEC 60309-1:1999, 2.1.2]

3.2
cable coupler
means enabling the connection at will of two flexible cables. It consists of two parts:

[SOURCE: IEC 60309-1:1999, 2.2]

3.21
connector
part integral with or intended to be attached to one flexible cable connected to, the supply

Note 1 to eptry: In general, a connector has the same contact arrangement as a socket-outlet.

[SOURCE: IEC 60309-1:1999, 2.2.1]

3.2.2

plug
part integral with or intended to be attached to one flexible/cable connected to the eguipment
or to a cgnnector

Note 1 to eptry: The plug of a cable coupler is identical to_the€ plug of a "plug and socket-outlet".

[SOURCE: IEC 60309-1:1999, 2.2.2]

3.3
appliancle coupler
means enabling the connection at.Wwill of a flexible cable to the equipment. It considts of two
parts:

[SOURCE: IEC 60309-1:1999, 2.3]

3.31
connector
part integral withj.or intended to be attached to, one flexible cable connected to the sppply

Note 1 to eptry”, In general, the connector of an appliance coupler is identical to the connector of a cable coupler.

[SOURCE: IEC 60309-1:1999, 2.3.1]

3.3.2
appliance inlet
part incorporated in, or fixed to, the equipment or intended to be fixed to it

Note 1 to entry: In general, an appliance inlet has the same contact arrangement as a plug.

[SOURCE: IEC 60309-1:1999, 2.3.2]

3.4
rewirable plug or connector
accessory so constructed that the flexible cable can be replaced

[SOURCE: IEC 60309-1:1999, 2.4]
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3.5

non-rewirable plug or connector
accessory so constructed that the flexible cable cannot be separated from the accessory
without making it permanently useless

[SOURCE: IEC 60309-1:1999, 2.5]

3.6

rated current
current assigned to the accessory by the manufacturer

[SOURCE: IEC 60309-1:1999, 2.11]

3.7

rated opgrating voltage

nominal

oltage of the supply for which the accessory is intended to be used

[SOURCE: IEC 60309-1:1999, 2.13]

3.8

basic ingulation
insulation necessary for the proper functioning of the accessory and for basic p

against

ellectric shock

[SOURCE: IEC 60309-1:1999, 2.14]

3.9

supplencllentary insulation (protective insulation)

indepen

ent insulation provided in addition to the basic insulation, in order t

protection against electric shock in the event of a failure of the basic insulation

[SOURCE: IEC 60309-1:1999, 2.15]

3.10
double

insulation

insulation comprising bath*basic insulation and supplementary insulation

[SOURCE: IEC 60309-1:1999, 2.16]

3.1

rotection

D ensure

reinforcid insulation

same degree of protection against electric shock as double insulation

improve

[SOURCE: IEC 60309-1:1999, 2.17]

3.12

terminal

conduct

ive part provided for the connection of a conductor to an accessory

[SOURCE: IEC 60309-1:1999, 2.18]

3.12.1

pillar terminal
terminal in which the conductor is inserted into a hole or cavity, where it is clamped under the
shank of the screw or screws. The clamping pressure may be applied directly by the shank of

/ides the


https://iecnorm.com/api/?name=945449acb6947813bec95df39d1e09af

-14 - IEC 62986:2017 © IEC 2017

the screw or through an intermediate clamping member to which pressure is applied by the
shank of the screw

SEE: Figure 2.

[SOURCE: IEC 60309-1:1999, 2.18.1]

I Il I [ | |

707
7/

N

Figure 2 — Pillar terminals

3.12.2
screw tefminal
terminal |in which the conductor is clamped under the head’ of the screw. The |clamping
pressure|may be applied directly by the head of the scréw“or through an intermedjate part,
such as g washer, clamping plate or anti-spread device

SEE: Figpre 3.

[SOURCE: IEC 60309-1:1999, 2.18.2]

|
|

Figure 3 — Screw terminals

3.12.3
stud terminal
terminal |[in®which the conductor is clamped under a nut. The clamping pressurel may be
applied ;chtiy Iuy a auita'u:y ahapcd rmot—ort tilluugil anmintermediate part; such—as—d washer,
clamping plate or anti-spread device

SEE: Figure 4.

[SOURCE: IEC 60309-1:1999, 2.18.3]

IEC

Figure 4 — Stud terminals
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3.12.4
saddle terminal
terminal in which the conductor is clamped under a saddle by means of two or more screws or

nuts
SEE: Figure 5.

[SOURCE: IEC 60309-1:1999, 2.18.4]

IEC
Figure 5 — Saddle terminals

3.12.5
mantle terminal
terminal Jn which the conductor is clamped against the base @f a slot in a threaded stud by
means of a nut. The conductor is clamped against the basé of the slot by a suitably shaped
washer under the nut, by a central peg if the nut is a cap hut, or by equally effectiye means
for transnitting the pressure from the nut to the conductoer within the slot

SEE: Figpre 6.

[SOURCIE: IEC 60309-1:1999, 2.18.6]

Figure 6 — Mantle terminals

3.13
clamping unit
part of a terminal necessary for the clamping and the electrical connection of the conductor

[SOURCE: IEC 60309-1:1999, 2.19]

3.14

conditional short-circuit current

prospective current that an accessory, protected by a specified short-circuit protective device,
can satisfactorily withstand for the total operating time of that device under specified
conditions of use and behaviour

Note 1 to entry: This definition differs from IEC 60050-441:2000, 441-17-20 by broadening the concept of current-
limiting device into a short-circuit protective device, the function of which is not only to limit the current.

[SOURCE: IEC 60309-1:1999, 2.20]
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means to ensure the degree of protection on a socket-outlet or a connector

[SOURCE: IEC 60309-1:1999, 2.22]

4 General

4.1 General requirements

Accessories shall be so designed and constructed that in normal use their performance is

reliable

Combina
use toge
sheet.

In genersa

4.2 Géneral notes on tests

4.2.1

previousl
repeated
or acces

IEC standard, then no further test(s) or requirement(s) shall be required for thi

compone
standard

4.2.2
condition

frequency.

4.2.3

this document.

4.2.4

11.1.4 arjd Clause29-where, for each subclause, one new set of samples is tested.

4.2.5
complete

preceding

samples,

nd without danger to the user or surroundings

ions of plugs, socket-outlets, appliance inlets and connectors that are\inte
her shall comply with the requirements of this document and the relevant

I, compliance is checked by carrying out all the tests specified.

Tests according to this document are type tesis¢ If a part of an acces|
y passed tests for a given degree of severity~the relevant type tests shg
if the severity is not greater. When a part or.a component is incorporated in
bory according to this document, and if this\part or component meets an ap

nt, unless it is being used in a way significantly different from the intent

nless otherwise specified, the, samples are tested as delivered and undg
s of use, at an ambient temperature of (20 £ 5) °C; the tests are made

nless otherwise specified, the tests are carried out in the order of the ¢

Three samples-are subjected to all the tests, except if necessary for theg

Accessories are deemed to comply with this document if no sample fa

nded for
standard

sory has
Il not be
a device
propriate
5 part or
f its own

r normal
at rated

auses of

tests of

Is in the
hd those

series of appropriate tests. If one sample fails in a test, that test a

all of which shall then pass the repeated tests.

of three

In general, it will only be necessary to repeat the test which caused the failure, unless the
sample fails in one of the tests of Clauses 20 and 21, in which case the tests are repeated

from that

of Clause 19 onwards.

The applicant may submit, together with the first set of samples, the additional set which may
be necessary should one sample fail. The testing station will then, without further request, test
the additional samples and will reject only if a further failure occurs. If the additional set of
samples is not submitted at the same time, the failure of one sample will entail a rejection.
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4.2.6 When the tests are carried out with conductors, they shall be copper or copper alloy
of the type as declared in the manufacturer’s instructions and comply with the appropriate
documents listed below:
Metric conductors (mm?2):

IEC 60227 (all parts)

IEC 60228:2004 [Clause 3, solid (class 1), stranded (class 2), flexible (class 5)]

IEC 60245-4
AWG conductors:

NMX-J-436-ANCE-2014/CSA C22.2 No0.49-14/ANSI/UL 62

UL 1581
5 Standard ratings
Ratings gre specified in Table 1:
Table 1 — Standard ratings
Rated operating Rated Number of Type Standard
voltage current contacts sheet
% A
125 1P+N+D L5-20
250 2P+@D L6-20
277 1P+N+QD L7-20
347 : 1P+N+QD L24-20
480 2P+@D L8-20
600 2P+@D L9-20
125/250 2 2P+N+QD L14-20
250 4 3P+ L15-20
480 3P+ L16-20
120/208 3P+N+QD) L21-20
2771480 5 3P+N+Q@ L22-20
347/600 3P+N+QD L23-20
125 1P+N+QD L5-30
240 2P+ L25-30
250 2P+ L6-30
277 ’ 1P+N+QD L7-30
480 1P+N+@D L8-30
600 2P+ L9-30
125/250 % 2P+N+@D L14-30
250 4 3P+ L15-30
480 3P+ L16-30
120/208 3P+N+QD) L21-30
277/480 5 3P+N+D L22-30
347/600 3P+N+D L23-20
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6 Classification

6.1  According to purpose
Accessories are classified according to purpose:

— plugs;
— socket-outlets;
— connectors;

— appliance inlets.

6.2 According to the method of connecting the cable

Accessoljies are classified according to the method of connecting the cable:
— rewiragble plugs and connectors;
— non-rewirable plugs and connectors.

7 Marking

71 Acgessories shall be marked with:

— rated|current in amperes according to Table 1;

— rated|operating voltage(s) in volts according to Table 1;

— symbpl for nature of supply;

— eithen the name or trade mark of the manufacturer or of the responsible vendor;
— type feference, which may be a catalogue humber;

— an indication that the plug/connector has to be rotated to be locked.

Compliance is checked by inspection:

7.2 Wlhen symbols are used; they shall be as follows:

A amperes
R e S volts
~~ IEC $0417-5032 (2002-10) or AC  ..ccoiiiiirrriinnnnn. alternating current

Compliance is checked by inspection.

7.3  For socket-outlets and appliance inlets, the marking for rated current, nature of supply
and either the name or trade mark of the manufacturer or the responsible vendor shall be on
the main part, on the outside of the enclosure, or on the lid, if any, if the latter cannot be
removed without the aid of a tool.

Except for flush-type socket-outlets and appliance inlets, these markings shall be easily
discernible when the accessory is mounted and wired as in normal use, if necessary after it
has been removed from the enclosure.

The marking for rated operating voltage and type reference shall be on a place which is
visible after installation of the accessory, on the outside of enclosure or on the lid, if any, if
the latter cannot be removed without the aid of a tool.
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With the exception of the type reference, these markings shall be easily discernible when the

accessor

y is mounted and wired as in normal use.

NOTE The term "main part" of a socket-outlet or an appliance inlet means the part carrying the contacts.

The type

reference may be marked on the main part.

Compliance is checked by inspection.

The marking for rated current, nature of supply, rated operating voltage and the name or trade
mark of the manufacturer or the responsible vendor, may be repeated on the lid, if any.

7.4 Fo
the acceq

NOTE Th
complemer

Complian

7.5 Fo

— for th
— for n¢g
— for eq

GR, g

These sy

removable screws, washers or other removable parts.

Complian
7.6 Ma
Complian

After the
with a pij
petroleur

Special 3

ptugs—andconmectors; the mmarkimg-specifred 7 shattbeeasity discerm

sory is wired ready for use.

e term "ready for use" does not imply that the plug or connector is in engdgeme
tary accessory.

ce is checked by inspection.

' rewireable accessories, the contacts shall be indicated. by:

b phases, the symbols L1, L2, L3, or 1, 2, 3 or X, Yz Z;
utral, if any, the letter N. The letter W, the colout\white or silver may be use

rth, if any, the symbol (1) IEC 60417-5019 {2006-08) (preferred) or L. The
r the colour green may be used.

mbols shall be placed close to the relevant terminals; they shall not be ¢

ce is checked by inspection.
rking shall be indelible(and easily legible.
ce is checked by-inspection and by the following test:

humidity treatment of Clause 17, the marking is rubbed vigorously by hand
ece of cloth-'soaked in water and again for 15 s with a piece of cloth so4
N Spirit:

ttention is paid to the marking of the name or trade mark of the manufactu

le when

ht with its

;

etters G,

laced on

| for 15 s
ked with

fer or the

H N ol ol f N £ £ 4l £ £ L H 4
responsipre~vetraor-anarotrnat or trretrattre—or-StuppryHatty:

NOTE A special test for checking the indelibility of these markings is under consideration.
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7.7 If, in addition to the marking specified, the rated operating voltage is indicated by
means of a colour, the colour code shall be as shown in Table 2. An indicating colour, if
different from that of the enclosure, shall be used only if it can be easily distinguished.

Table 2 — Voltage colour code

Rated operating voltage Colour
\Y
125 Yellow
250 Blue
125/250 Orange
277 Grey
480 Red
600 Black

7.8 For terminals, the connection and disconnection procedures ‘shall, if necegsary, be
indicated] on the accessory, on the smallest package unit ,or Jon the manufacturer’s
documenttation.

7.9 Manufacturers shall specify in an instruction sheetisupplied with the accespgory, the
range and type of flexible cables to be connected, which,shall include the nomina| size for
each curfent rating according to Table 10.

7.10 For plugs and connectors, the accessory shall be marked with instructions tq indicate
how the accessory is to be connected or removed. The term “Turn and pull” or an equivalent
wording for symbol shall appear on a surface that will be visible after the accg¢ssory is
complete]y assembled and installed in the intended manner, but not on a face or othgr surface
that will e obscured when the accessory,is mated with another.

8 Dimensions
8.1  Acgcessories shall cofmply with the appropriate standard sheets as specified in Table 1.
Compliance is checked. by measurement.

8.2 It shall net.be possible to engage plugs or connectors with socket-outlets or @ppliance
inlets haying different ratings, or having contact combinations allowing improper connection.

In additiomthedesigmstattbesuchthatimproper conmmectionsshattmotbepossibiebetween:

— the earth plug contact and a live socket-outlet contact, or a live plug contact and the earth
socket-outlet contact;
— the phase plug contacts and the neutral socket-outlet contact, if any;

— the neutral plug contact and a phase socket-outlet contact.

Compliance is checked by inspection.

8.3 It shall not be possible to make single-pole connections between mating pairs of plugs
and socket-outlets or connectors, or between appliance inlet and connectors or socket-
outlets.

Compliance is checked by inspection and, in case of doubt, by the following test.
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The plug or appliance inlet shall be aligned with the socket outlet or connector in an attempt
to make a single pole connection. A slowly increasing force up to 75 N is applied in a direction
to mate the attachment plug or appliance inlet blade with the socket outlet or connector
contact. The force is applied for 1 min.

For accessories with enclosures or bodies of thermoplastic material, the test is made at an
ambient temperature of (35 £ 2) °C.

9 Protection against electric shock

9.1 Accessorles shall be so de3|gned that live parts of socket- outlets and connectors, when
they are hey are in
partial or complete engagement W|th the complementary accessories, are not accessiple.

In additign, it shall not be possible to make contact between a contact of a_plug or appliance
inlet and Ja contact of a socket-outlet or connector while any contact is accessible.

Compliance is checked by inspection and, if necessary, by a test on\the sample wiyed as in
normal uge.

The stanpard test finger, test probe B of IEC 61032, is appliedyin every possible pokition, an
electricall indicator, with a voltage not less than 40 V, being used to show contact] with the
relevant part.

9.2 Acpressories shall be so designed that:

— when|inserting the plug or connector, thexearth connection is made before the phase
conngctions and neutral, if any, are made;

— when|withdrawing the plug or connecfor, the phase connections and neutral, iflany, are
broken before the earth connection,is)broken.

Compliance is checked by manual. test.
10 Proyisions for earthing

10.1 Accessories shall.’ be provided with an earthing terminal. Metal-clad fixed acg¢essories
with an |nternal earthing terminal can, in addition, be provided with an external| earthing
terminal, [which, e€xcept for flush-type socket-outlets, shall be visible from the outside.

Earthing coftacts shall be directly and reliably connected to the earthing terminals.

Compliance is checked by inspection.

10.2 Accessible metal parts of accessories, which may become live in the event of an
insulation fault, shall be reliably connected to the internal earthing terminal(s) by construction.

If accessible metal parts are screened from live parts by metal parts which are connected to
an earthing terminal or earthing contact, or if they are separated from live parts by double
insulation or reinforced insulation, they are not, for the purpose of this requirement, regarded
as likely to become live in the event of an insulation fault.

NOTE 1 For the purpose of this requirement, screws for fixing bases, covers and the like are not deemed to be
accessible parts which can become live in the event of an insulation fault.
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Compliance is checked by inspection and by the following test:

A current of 25 A derived from an AC source having a no-load voltage not exceeding 12 V is
passed between the earthing terminal and each of the accessible metal parts in turn.

The voltage drop between the earthing terminal and the accessible metal part is measured,
and the resistance calculated from the current and this voltage drop.

In no case shall the resistance exceed 0,05 Q.

NOTE 2 Care is taken that the contact resistance between the tip of the measuring probe and the metal part
under test does not influence the test results.

10.3 Earthing contacts shall be capable of carrying a current equal to that specifigd for the
phase contacts without overheating.

Compliance is checked by the test of Clause 21.

Manufacturers shall specify in an instruction sheet supplied with the“accessory, thg type of
flexible cpbles to be connected, which shall include the range of sizes for each currént rating
according to Table 3.

Table 3 — Size for connectable conductors

Rating of Internal connection External earthing
the accgssory connection if any
Flexible cables for plugs Solid or stranded cables
Current and connectors for socket-outlets?

Solid or stranded cables
for appliance inlets

A mm? AWG mm? AWG mm?Z AWG
20) 4106 12,t0 10 4106 12'to 10 6 10
30) 610 10 10to0 8 610 10 10to 8 10 8

NOTE Armerican Wire Gauge specifications can be found in ASTM B172-01a.

a8 Classification of conductors; according to IEC 60228.

11 Terminals-and terminations

11.1 Cdmmon requirements for terminals and terminations

11.1.1 Rewirable accessories shall be provided with terminals.

Rewirable plugs and connectors shall be provided with terminals that accept flexible
conductors of the size and type as specified by the manufacturer.

11.1.2 Non-rewirable accessories shall be provided with welded, crimped or equally
effective permanent connections (terminations).

Connections made by crimping a pre-soldered flexible conductor are not permitted, unless the
soldered area is outside the crimping area.

Compliance is checked by inspection.
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11.1.3 Terminals shall allow the conductor to be connected without special preparation.

NOTE The term “special preparation” covers soldering of the strands of the conductor, use of terminal ends, etc.,
but not the reshaping of the conductor before introduction into the terminal or the twisting of a flexible conductor to
consolidate the end.

Compliance is checked by inspection.

11.1.4 Parts of terminals shall be of a metal having, under conditions occurring in the
equipment, mechanical strength, electrical conductivity and resistance to corrosion adequate
to intended use.

Examples of suitable metals, when used within a permissible temperature range and under
normal cpnditions of chemical pollution, are:

— coppsr;

— an alloy containing at least 58 % copper for parts that are worked coldcor at least 50 %
copper for other parts;

— stainless steel containing at least 13 % chromium and not more thany0,09 % carb¢n;

— steel |provided with an electroplated coating of zinc according-to 1SO 2081, th¢ coating
havinp a thickness of at least:

e 8 ym (ISO service condition 2);

— steel | provided with an electroplated coating of ~ickel and chromium accgerding to
ISO 1456, the coating having a thickness of at least;

e 20 pm (ISO service condition 2);

— steel |provided with an electroplated coating“of tin according to ISO 2093, the¢ coating
having a thickness equal to at least that specified for:

e 20 pm (ISO service condition 2).

Current-darrying parts, which may be ‘subjected to mechanical wear, shall not be|made of
steel proyided with an electroplated(coating.

Compliance is checked by inspection and by chemical analysis.

11.1.5 |f the body of anearthing terminal is not part of the metal frame or housipg of the
accessorly, the body shall be of material as specified in 11.1.4 for parts of termingls. If the
body is pprt of the fmetal frame or housing, the clamping means shall be of such matefrial.

If the bady of an earthing terminal is part of a frame or housing made of aluminium or
aluminium <lloy, precautions shall be taken to avoid the risk of corrosion resulfing from

contact bletween-copperand-alumirin-orits—alloys-

NOTE The requirement regarding the avoidance of the risk of corrosion does not preclude the use of adequately
coated metal screws or nuts.

Compliance is checked by inspection and by chemical analysis.

11.1.6 Terminals shall be properly fixed to the accessory and shall not loosen when
connecting and disconnecting the conductors.

Clamping means shall not serve to fix any other component.

NOTE 1 The clamping means for the conductor can be used to stop rotation or displacement of the plug or socket
contacts.

Compliance is checked by inspection and, if necessary, by the test of 24.1.
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NOTE 2 These requirements do not preclude the use of terminals that are floating or terminals so designed that
rotation or displacement of the terminal is prevented by the clamping screw or nut, provided that their movement is
appropriately limited and does not impair the correct operation of the accessory.

Terminals can be prevented from working loose by fixing with two screws, by fixing with one screw in a recess such
that there is no appreciable play, or by other suitable means.

Covering with sealing compound without other means of locking is not deemed to be sufficient. Self-hardening
resins can, however, be used to lock terminals which are not subject to torsion in normal use.

11.1.7 Each terminal shall be located in proximity to the other terminals, as well as to the
internal earthing terminal, if any, unless there is a sound technical reason to the contrary.

Compliance is checked by inspection.

11.1.8 [ferminals shall be so located or shielded that:

— screws or other parts becoming loose from the terminals cannot establish,any lelectrical
conngction between live parts and metal parts connected to the earthing'terminal,

— condyctors becoming detached from live terminals cannot touch metal’parts conpected to
the earthing terminal;

— condyctors becoming detached from the earthing terminal cannettouch live parts,

Compliance is checked by inspection and by manual test.

11.1.9 When the conductors have been correctly fitted, there shall be no risk of gccidental
contact Between live parts of different polarity or between such parts and accessible metal
parts, and, should a wire of a stranded conductor escape from a terminal, there shiall be no
risk that such a wire emerges from the enclosure.

Compliance is checked by inspection and, where the risk of accidental contact betlween live
parts and other metal parts is concerned, by the following test:

An 8 mm|length of insulation is removed from the end of a flexible conductor having|a cross—
sectionallarea as specified in Table 3. One wire of the stranded conductor is left fre¢ and the
other wines are fully inserted.and clamped into the terminal. The free wire is bgnt back,
without tparing the insulation. in every possible direction, but without making shafp bends
around barriers.

The free|wire of a cenductor connected to a live terminal shall neither touch any npetal part
which is| not a Jivé part nor emerge from the enclosure. The free wire of a qonductor
connected to théearthing terminal shall not touch any live part.

NOTE If nfec&ssary, the test is repeated with the free wire in another position.

11.2 Screw type terminals

11.2.1 Screw type terminals shall allow the proper connection of the smallest and largest
copper or copper-alloy conductors having nominal cross-sectional areas as shown in Table 3.

Compliance is checked by the following test and by the tests of 11.3.

Gauges as specified in Figure 7 having a measuring section for testing the insertability of the
maximum specified cross-sectional area of Table 3, shall be able to penetrate into the
terminal aperture, down to the designated depth of the terminal, under their own weight.

Screw type terminals that cannot be checked with the gauges specified in Figure 7, shall be
tested by suitably shaped gauges having the same cross-section as those of the appropriate
gauges given in Figure 8.


https://iecnorm.com/api/?name=945449acb6947813bec95df39d1e09af

IEC 62986:2017 © |IEC 2017 - 25—

For pillar terminals in which the end of a conductor is not visible, the hole to accommodate
the conductor shall have a depth such that the distance between the bottom of the hole and
the last screw will be equal to at least half the diameter of the screw, and in any case not less
than 1,5 mm.

Compliance is checked by inspection.

Dimensions in millimetres

IEC
Conductor cross-sectional area Gauge
Flexible Rigid Diameter a Tolerances for a
(solid or stranded)
AWG AW.G mm mm
0
12 - 2,80 0,05
0
- 12 2,55 0,05
0
10 - 3,46 0,05
0
- 10 3,19 0,06
0
8 - 5,4 0,06
0
- 8 4,3 0,06

Material: steel

NOTE See IEC 60999-1:1999, Table 1, for maximum conductor dimensions.

Figure 7 — Gauges for testing insertability of round unprepared conductors
having the maximum specified cross-section

11.2.2 Screw type terminals shall have appropriate mechanical strength.

Screws and nuts for clamping shall have an ISO thread or a thread comparable in pitch and
mechanical strength.

SI, BA and UN threads are considered as being comparable in pitch and mechanical strength.
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Compliance is checked by inspection, measurement and the test of 24.1. In addition to the
requirements of 24.1, the terminals shall not have undergone changes after the test, which
would adversely affect their future use.

11.2.3 Screw type terminals shall be so designed that they clamp the conductor between
metal surfaces with sufficient contact pressure and without damaging the conductor.

Compliance is checked by inspection and by the type tests of 11.3.

11.2.4 Clamping screws or nuts of earthing terminals shall be adequately locked against
accidental loosening, and it shall not be possible to loosen them without the aid of a tool.

Complian

ce is checked by inspection, by manual test and by the relevant test of 1143

11.3 Mechanical tests on terminals

11.3.1
sectional

The test
the large

The leng

Clamping
terminals

Each con

The end
positione
in a horiz
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of (10 £ 2
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shall be
binding,
suspende

During th

areas and are tested with the flexing test apparatus shown in-Figure 8.

shall be carried out on six samples: three with the smallest conductor and t
5t conductor.

h of the test conductor shall be 75 mm longer than)the height H specified in

screws, if any, are tightened with the torque according to Table 16. Othe
are connected according to the manufacturer’s instructions.

ductor is subjected to the following t&st.

of the conductor is passed(through an appropriate-sized bushing in
0 at a height H below the equipment, as given in Table 4. The bushing is pj
ontal plane, such that its.centre line describes a circle of 75 mm diameter, ¢
entre of the clamping Gnjt in the horizontal plane. The platen is then rotated|
) rotations per minute.

nce between the mouth of the clamping unit and the upper surface of thg
within 15 mm~of the height in Table 4. The bushing may be lubricated td
fwisting of/rotation of the insulated conductor. A mass, as specified in T
d from. thé end of the conductor. The duration of the test is 15 min.

New terminals are fitted with new conductors of the minimum and maximym cross-

hree with

Table 4.

rwise the
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bncentric
at a rate
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prevent
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Terminals shall not, during this test, damage the conductor in such a way as to render it unfit

for furthe

ruse.
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Table 4 — Flexing under mechanical load testing

for copper conductors

Nominal Diameter Height H 2 Mass
cross-sectional of bushing
area

mm? AWG mm mm kg

2,5 14 9,5 280 0,7

4,0 12 9,5 280 0,9

6,0 10 9,5 280 1,4
10,0 8 9,5 280 2,0

If a bushing with the given hole diameter is not adequate to accommodate the
conductor without binding, a bushing having the next largest hole may be used.
a8 Tolerance for height #: £+ 15 mm.

Dimensions in|millimetres

iz
/ea/
%)= €lamping unit
T\
W
WA
\
W
N
: Y
N
NN
- N N
\\\ AN
PlatenI \\\\
Bushing hole
Mass \3
T

Figure 8 — Flexing test arrangement

11.3.2 Verification

is made successively with conductors of the cross-sectional area

specified in Table 3, using class 1 or class 2 conductors for terminals of socket-outlets or
appliance inlets, and class 5 conductors for terminals of plugs or connectors.

The conductors shall be connected to the clamping unit, and the clamping screws or nuts
tightened to two-thirds of the torque indicated in Table 16, unless the torque is specified by
the manufacturer on the accessory or in an instruction sheet.
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Each conductor is subjected to a pull according to the value in Table 5, exerted in the
opposite direction to that in which the conductor was inserted. The pull is applied without jerks
for 1 min. The maximum length of the test conductor shall be 1 m.

During the test, the conductor shall not slip out of the terminal nor shall it break at, or in, the
clamping unit.

Table 5 — Pulling force

Nominal cross-sectional area Pulling force
mm? AWG N
0.75 18 40
1,5 16 40
2,5 14 50
4,0 12 60
6,0 10 80
10,0 8 90

12 Resistance to ageing of rubber and thermoplastic material

Accessorlies with enclosures of rubber or thermoplastic material, and parts of elastomeric
such as gealing rings and gaskets, shall be sufficientlyyresistant to ageing.

Compliance is checked by an accelerated ageing test made in an atmosphere having the
compositfon and pressure of the ambient air.

The samples are suspended freely in aCheating cabinet, ventilated by natural circulation. The
temperatyre in the cabinet and the duration of the ageing test are:
e (70 %|2) °C and 10 days (240_h), for rubber;

e (80 %|2) °C and 7 days (168 'h), for thermoplastic material.
After thel samples havé been allowed to attain approximately room temperature, |they are

examined and shall shew no crack visible with normal or corrected to normal vision,|nor shall
the matetial have become sticky or greasy.

After the|test; the samples shall show no damage which would lead to non-complignce with
this document.

If there is a doubt as to whether the material has become sticky, the sample is placed on one
of the pans of a balance and the other pan is loaded with a mass equal to the mass of the
sample plus 500 g. Equilibrium is then restored by pressing the sample with the forefinger,
wrapped in a dry piece of coarse woven cloth.

No trace of the cloth shall remain on the sample and the material of the sample shall not stick
to the cloth.

The use of an electrically heated cabinet is recommended. Natural circulation may be
provided by holes in the walls of the cabinet.
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13 General construction

13.1 Accessible surfaces of accessories shall be free from burrs, flashes and similar sharp

edges.

Compliance is checked by inspection.

13.2 Screws or other means for fixing the part carrying the socket-outlet contacts or the part
carrying the plug contacts to its mounting surface, in a box or in an enclosure, shall be easily
accessible.

These fixings and those which fix the enclosure shall not serve any other purpose except in

the case
reliable w

Complian

13.3 It
neutral ¢
or conne
inlet.

Complian

13.4 So
position 3

Complian

14 Construction of socket-outlets

14.1 Cdantacts shall be so designed as to ensure adequate contact pressu

complete

Compliance is checked by the temperature-rise test of Clause 21.

14.2 Th
make ins

out of thg socket-outlet in normal use.

whereby an internal earthing connection is established automatically,
ay by such a fixing.

ce is checked by inspection.

hall not be possible for the user to alter the position of the earthing contact,
bntact, if any, in relation to the means of non-interchangeability of the soc

ce is checked by manual test to ensure that only~ohe mounting position is p

cket-outlets and connectors when mountedias in normal use and without
hall ensure the degree of protection 1P20:

ce is checked by inspection.

ly engaged with the«corresponding plug.

ertion_and withdrawal of the plug difficult. It shall not be possible for the plu

and in a

or of the
et-outlet

ctor, or in relation to the means of non-interchangeabilify of the plug or @ppliance

Dssible.

A plug in

re when

e pressurelexerted between the socket and plug contacts shall not be so great as to

) to work

Compliance1s checked by Inspection.

14.3 Socket-outlets shall be so constructed as to permit:

— the conductors to be easily introduced into the terminals and secured therein;

— the correct positioning of the conductors, without their insulation coming into contact with

live p

arts of a polarity different from that of the conductor;

— the covers or enclosures to be fixed easily after connection of the conductors.

Compliance is checked by inspection and by an installation test with conductors of the largest
cross-sectional area specified in Table 3.
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14.4 Enclosures and parts of a socket-outlet providing protection against electric shock shall
have adequate mechanical strength; they shall be securely fixed in such a way that they will
not work loose in normal use. It shall not be possible to remove these parts without the aid of
a tool.

Compliance is checked by inspection.

14.5 Cable entries shall allow the introduction of the conduit or the protective covering of the
cable so as to afford complete mechanical protection.

Compliance is checked by inspection and by an installation test with conductors of the largest
cross-sectional area specified in Table 3.

14.6 Ingulating linings, barriers and the like shall have adequate mechanical strehgth and
shall be [fixed to the metal casing or the body in such a way that either they chnnot be
removed |without being seriously damaged or be so designed that they cannot’be replaced in
an incorrgct position.

The use ¢f self-setting varnish is allowed for fixing insulating linings;

Compliarnce is checked by inspection and by the tests of 17.2 ahd Clause 23.

15 Construction of plugs and connectors

15.1 Thee enclosure of plugs and connectors shall completely enclose the terminal$ and the
ends of the flexible cable.

The condtruction of rewirable plugs and connectors shall be such that the conductofs can be
properly connected and the cores kept in*place so that there is no risk of contact|between
them from the point of separation of the eores to the terminals.

Accessoljies shall be so designed-that they can only be reassembled so as to ensure the
correct relationship between the components as originally assembled.

Compliance is checked py-inspection and, if necessary, by manual test.

15.2 Th various<paris of a plug or connector shall be reliably fixed to one another jn such a
way that|they will not work loose in normal use. It shall not be possible to dismantlg plugs or
connectors without the aid of a tool.

Compliance—s-checked by-manualtest-and by the test 6f 23.3.

15.3 If an insulating lining is provided, it shall have adequate mechanical strength and shall
be secured to the enclosure in such a way that either it cannot be removed without being
seriously damaged, or it is so designed that it cannot be replaced in an incorrect position.

The use of self-setting varnish is allowed for fixing insulating linings.
Compliance is checked by inspection and by the tests of 17.2 and 23.3.

15.4 Plug contacts shall be locked against rotation and shall not be removable without
dismantling the plug.

Contacts of plugs may be either floating or fixed.
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Compliance is checked by inspection and by manual test.

15.5 Contacts of connectors shall be self-adjusting so as to ensure adequate contact
pressure.

Contacts other than the earth contact shall be floating.

Earth contacts need not be floating provided that they have the necessary resilience in all
directions.

Compliance is checked by inspection and by test.

15.6 The pressure exerted by the contacts of connectors on the plug contacts shall hot be so
great as o make insertion and withdrawal of the plug difficult. It shall not be pessible for the
plug to wprk out of the connector in normal use.

Compliance is checked by inspection.

15.7 PIIgs and connectors shall not have specific means to allow/the wiring of mpore than
one cabl¢ assembly. Plugs shall not have specific means to allow.the plug to be wired to more
than one| connector or socket-outlet. Connectors shall not have specific means to pllow the
wiring of [more than one plug or appliance inlet.

Compliance is checked by inspection.

NOTE This document does not cover adapters.
16 Construction of appliance inlets

Appliancg inlet contacts shall be locked’against rotation and shall not be removablg without
the aid of a tool.

Contacts|may be either floating or fixed.

Compliance is checked py-inspection and by manual test.

17 Degrees of protection

17.1 Ackessories shall have a degree of protection 1P20.

Compliance is checked by the appropriate tests mentioned in 17.2 and 17.3.

The tests are made on accessories fitted with the cables or conduits for which they are
designed, screwed glands and fixing screws of enclosures and covers being tightened with a
torque equal to two-thirds of that applied in the tests of 23.5 or 24.1, as appropriate.

Screwed caps or lids, if any, are tightened as in normal use.

Socket-outlets are mounted on a vertical surface and connectors are placed in the most
unfavourable position.

Socket-outlets and connectors are tested with and also without the complementary accessory
in engagement.
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17.2 Accessories shall be tested in accordance with 17.1 and IEC 60529.

17.3 All accessories shall be protected against humid conditions which may occur in normal
use.

Compliance is checked by the humidity treatment described in 17.3, followed immediately by
the measurement of the insulation resistance and by the dielectric strength test specified in
18.5. Cable entries, if any, are left open; if knock-outs are provided, one of them is opened.

Covers which can be removed without the aid of a tool are removed and subjected to the
humidity treatment with the main part; spring lids are open during this treatment.

The hunlidity treatment is carried out in a humidity cabinet containing air with, & relative
humidity [maintained between 91 % and 95 %. The temperature of the air, at all places where
samples |can be located, is maintained within 1 °C of any convenient value T~betwden 20 °C
and 30 °C.

Before being placed in the humidity cabinet, the samples are brought to a temperature
between [T and T + 4 °C.

The samples are kept in the cabinet for 7 days (168 h).

In most qases, the samples may be brought to the température specified by keeping them at
this templerature for at least 4 h before the humidity treatment.

A relative humidity between 91 % and 95 % can, be obtained by placing in the|humidity
cabinet @ saturated solution of sodium sulphate® (Na,SO,) or potassium nitrate (KNOj3) in
water, hgving a sufficiently large contact surface with the air.

In order |[to achieve the specified conditions within the cabinet, it is necessary tp ensure
constant|circulation of the air within itvand, in general, to use a cabinet which is thermally
insulated

After this|treatment, the samples shall show no damage within the meaning of this dopument.

18 Insullation resistance and dielectric strength
18.1 The insulation resistance and the dielectric strength of accessories shall be adpquate.

Compliance/is checked by the tests of 18.2 and 18.5, which are made immediately|after the
test of 1E3—nthe humidity cabinet orinthe room-in-which the sampleswere brougdht to the

specified temperature, after reassembly of covers which may have been removed.

Accessories with enclosures of thermoplastic material are subjected to the additional test
of 18.4.

NOTE For the purpose of these tests, the neutral contact is considered as a pole.

18.2 The insulation resistance is measured with a DC voltage of approximately 500 V
applied, the measurement being made 1 min after application of the voltage.

The insulation resistance shall be not less than 5 MQ.
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18.3 For socket-outlets and connectors, the insulation resistance is measured consecutively:

a) between all poles connected together and the body, the measurement being made with
and also without a plug-in engagement;

b) between each pole in turn and all others, these being connected to the body, with a plug-
in engagement;

c) between any metal enclosure and metal foil in contact with the inner surface of its
insulating lining, if any, a gap of approximately 4 mm being left between the metal foil and
the edge of the lining.

NOTE The term "body" includes all accessible metal parts, metal foil in contact with the outer surface of external
parts of insulating material, other than the engagement face of connectors and plugs, fixing screws of bases,
enclosures and covers, external assembly screws and earthing terminals, if any.

18.4 Fof plugs and appliance inlets, the insulation resistance is measured consecutively:

a) between all poles connected together and the body;
b) between each pole in turn and all others, these being connected to the‘body;

c) between any metal enclosure and metal foil in contact with thelinner surfage of its
insulating lining, if any, a gap of approximately 4 mm being left between the metgl foil and
the eflge of the lining.

18.5 A Voltage of substantially sine-wave form, having a frequency of 60 Hz and the value
shown in|Table 6, is applied for 1 min between the parts indi¢ated in 18.3 and 18.4.

Table 6 — Voltage for dielectric strength test

Rated voltage of the accessory Test voltage
\Y \Y

up to and including 300 2 0002

over 300 3 000

@ This value-\is- increased to 2 500 V for accessible
metal _‘parts lined with insulating material.
See also' 10.2.

Initially, po more than half the specified voltage is applied, and then it is raised rapigly to the
full value

No flashqver orbreakdown shall occur during the test.

NOTE Glgw, discharges without drop in voltage are neglected.

Immediately after the test of 18.5, it shall be verified that, for accessories with enclosures of
thermoplastic material, the means of providing non-interchangeability have not been impaired.

19 Breaking capacity
Accessories shall have adequate breaking capacity.

Compliance is checked by testing any accessory with a new complementary accessory that
complies with the relevant standard.

The test position shall be horizontal or, if not possible, as in normal use.
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The plug or connector is fully inserted as in normal use into the socket-outlet or appliance
inlet and then withdrawn from the socket-outlet or appliance inlet, at a rate of 7,5 strokes per

minute.

The speed of insertion and separation of the plug or connector shall be (0,8 + 0,1) m/s.

The measurement of speed is made by recording the interval of time between insertion or
separation of the main contacts and the insertion or separation of the earthing contact,
relative to the distance.

Electrical contacts shall be maintained for no more than 4 s and no less than 2 s.

The two
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Metal
supports

P+N+@D

IEC

Figure 9 —\Circuit diagrams for breaking capacity and normal operation tests

Table 7 — Breaking capacity

cﬁ?tgﬁt Number of cycles
A
cos ¢ * 0,05 on load
20 0,6 50
30 0,6 50
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Accessories shall withstand, without excessive wear or other harmful effect, the mechanical,

electrical

and thermal stresses occurring in normal use.

Accessories which have been subjected to the tests of Clause 19 are tested with a number of
cycles specified in Table 8.

Compliance is checked by testing any accessory with a new complementary accessory that

complies

with the relevant standard.

This test is carried out by the same means as in Clause 19 and used in the manner indicated

in Clausqg 19.

The test

The test
operated|

The plug
a rate of

Accessol
The sam

After ead
equivalef
instructiol

During tH
condition|

Accessol
During th

After the

— NOo w{g

bosition is as specified in Clause 19.

is made using the connections indicated in Clause 19, the selector switch
as specified in Clause 19.

or connector is inserted into or withdrawn from the socket<outlet or appliand
7,5 strokes per minute.

ies are submitted alternately to cycles with and/without current flowing.
ples are tested at a rated operating voltage“and rated current.

h 500 strokes, the contacts of the plug are wiped with a piece of dry clg
t dry cleaning maintenance operation is performed, as stated in the manu
ns.

ed.
ies are tested in aleircuit with cos ¢ as specified in Table 8.
e test, no suStained arcing shall occur.

test, the.samples shall show:

ar’impairing the further use of the accessory;

C being

e inlet at

th or the
facturer’s

e test, the contacts of the@accessories shall not be adjusted, lubricated or ¢therwise

- nod

terforatiomroferncfosures or barrers;

— no damage to the entry holes for the plug contacts that might impair proper working;

— no loosening of electrical or mechanical connections;

— no se

epage of sealing compound.

The samples shall then withstand a dielectric strength test made in accordance with 18.5, the

test volta

ge, however, being decreased by 500 V.

NOTE 1 The humidity treatment is not repeated before the dielectric strength test of Clause 20.

Lid springs, if any, are tested by completely opening and closing the lid, the number of times
the lid is opened being the same as the number of insertions of the plug specified in Table 8.

NOTE2 T

his test can be combined with the test for the accessories.
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21 Tem

Table 8 — Normal operation

ct?nt':gt Number of cycles
A
cos ¢ * 0,05 on load off load
20 0,6 5000
30 0,6 1000 1000

perature rise

Accessor

Complian
complies

The test

Rewirabl
Table 9,
or in the
Table 16

For the p
Non-rewi

For acce

ies shall be so constructed that the temperature rise in normal use is net ex

ce is checked by testing any accessory with a new complementary acce§
with the relevant standards.

Current is an alternating current of the value shown in Table 9.

b accessories are fitted with conductors of a cross=sectional area as sp
the terminal screws or nuts being tightened with atorque specified on the §
instruction sheets by the manufacturer or equal to two-thirds of that sp

rpose of this test, a length of at least 2.fmof the cable is connected to the t
rable accessories are tested as delivered.

ssories having three or more*poles, the test current during the test shall b

through the phase contacts. If there‘is a neutral contact, a separate test shall be ca

by passir

A further
contact g

separate test shall.be carried out by passing the test current through the
nd the nearest phase contact.

Table 9 — Test current and nominal cross-sectional area

Cross-sectional area of the conductors

g the test current through.the neutral contact and the nearest phase contacl

essive.

sory that

pcified in
ccessory
beified in

brminals.

e passed
rried out

earthing

Nominal current | Test current | p,gs appliance inlets | Socket-outlets
connectors
A A mm? AWG mm? AWG
20 27 2,5 12 4,0 12
30 40 6,0 10 10,0 8

The duration of the test is 1 h.

The temperature is determined by means of thermocouples which are so

positione

d that they have negligible effect on the temperature being determined.

The temperature rise of terminals shall not exceed 50 K.

chosen and
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22 Flexible cables and their connection

22.1 Cable anchorages

Plugs and connectors shall be provided with a cable anchorage such that the conductors are
relieved from strain, including twisting, where they are connected to the terminals or
terminations, and that their covering is protected from abrasion.

Cable anchorages shall be so designed that the cable cannot touch accessible metal parts or
internal metal parts, for example cable anchorage screws, if these are electrically connected
to accessible metal parts, unless the accessible metal parts are connected to the internal
earth terminal.

Compliance is checked by inspection.

22.2 Requirements for plugs and connectors
22.2.1 Non-rewirable plugs and connectors

Accessorjies shall be provided with a flexible cable complying with (one of the types |specified
in Table 10, the nominal cross-sectional area being not less than the value shown| Flexible

cables having nominal cross-sections other than those specified in Table 10 may bje used if
the load {s known.

Table 10 — Cable type

Nominal Type of cable Type of cable
current IEC 60245-4 CSA C22.2 No. 49 and ANSI/UL 62
A Type mm? Type AWG
20 532 572, 66 40 SJ, S, SO, STO 12
30 532, 66 6,0 SJ, S, SO, STO 10
2 Not applicable to accessories having a rated operating voltage exceeding 347 V.

The corg connected to.the earthing terminal shall be identified by the colour green or
green/yellow for AWG eables or the combination green/yellow for IEC cables. Thg nominal
cross-seg¢tional areasef'the earthing conductor and of the neutral conductor, if any, shall be at
least equjal to that-of the phase conductors.

Compliance,is checked by inspection and by the test of 22.3.

22.2.2 Rewirable plugs and connectors
For rewirable plugs and connectors:

— it shall be clear how the relief from strain and the prevention of twisting is intended to be
effected. If any one of the components is not in position in the accessory as provided, an
instruction sheet shall be provided to identify the necessary parts and the method of
assembly;

— the design of the cable anchorage shall be such that the anchorage or components are
properly positioned relative to the accessory when assembled;

— cable anchorages shall present no sharp edges to the cable and shall be so designed that
the anchorages or their components are not likely to be lost when the enclosure of the
accessory and not the cable anchorage is being opened;

— makeshift methods, such as tying the cable into a knot or tying the ends with string, shall
not be used;
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— cable anchorages and cable inlets shall be suitable for the different types of flexible cable

which

may be connected.

If a cable inlet is provided with a sleeve to prevent damage to the cable, this sleeve shall be

of insulat

ing material and shall be smooth and free from burrs.

If a bell-mouthed opening is provided, the diameter at the end shall be at least 1,5 times the

diameter

of the cable with the largest cross-sectional area to be connected.

Helical metal springs, whether bare or covered with insulating material, are not allowed as
cable sleeves.
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22.3 Pull test
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Non-rewi

Rewirabl
the mand

Rewirabl
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that shown in Figure 10, followed by a torque test.

Fable accessories are tested as delivered.
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according to 4.2.6, as specified in Table 11 or Table™12.
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e sample.

b js theh subjected 100 times to a pull of the value shown in Table 13. Ea
ithout jerks and has a duration of 1 s.
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Immediately afterwards, the cable is subjected for 1 min to a torque of the value shown in

Table 13.
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160 200
| IR

Dimensions in millimetres

Crank
Eccentric 95 30

IEC

Figure 10 — Apparatus for testing-the cable anchorage

Table 11 — Metric cables

Rated Type of Nominal Approximate external diameter
current cable Cross- of the cable?
section mm
A mm?2 Type of accessory
IEC 60245-4 1P+N+Q@ | 2P+N+D 3P+N+@D
2P +@D 3P+
20 53 1 8,1 8,8 10,0
66 2,5 13,0 14,0 15,3
30 53 2,5 11,5 12,5 14,0
66 6,0 17,3 19,3 21,3

2 Thevalue for each of the approximate external diameters shown is the average

value of the upper and lower line specified in |IEC 60245-4 for the overall
diameter of the cable.
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Table 12 — AWG cables

During th

After the
accessor
non-rewi

For the
distance

Rated Type of Nominal Approximate external diameter
current cable cross- of the cable?
section mm
A AWG Type of accessory
1P+N+@D |2P+N+D
3P+N+QD
2P+ 3P+
12 10,8 - 12,1 | 11,8 - 13,2 -
20 SJ
10 14,4 - 16,1 | 15,9-17,8 -
12 11-'\70 1R’R 1R,’2 151’{1 47-8 19-6
20 S, SO, STO
10 16,5-18,3 | 17,8 - 19,7 | 19,3 -21,3
30 SJ 10 14,4 -16,1 | 15,9-17,8 -
8 - - \
10 16,5-18,3 | 17,8 - 19,7 4°'19,3 - 21,3
30 S,S0,STO
8 21,1 -23,6 | 23,5-26,7y| 25,4 - 29,2
28 The value for each of the approximate external diameters,shown is the average
value of the upper and lower line specified in NMX-J-436-ANCE-2014/CSA C22.2
No0.49-14/ANSI/UL 62 for the overall diameter of the cable:

Table 13 — Pulling force and.torque test values

Nominal current Pulling force Torque
A N Nm
20 80 0,35
30 100 0,425

e tests, the cable shall.not be damaged.

tests, the cable;shall not have been displaced by more than 2 mm. For
fes, the endshof the conductors shall not have moved noticeably in the term
able acceSsories, there shall be no break in the electrical connections.

measurement of the longitudinal displacement, a mark is made on the c
of approximately 2 cm from the end of the sample or the cable anchorag

starting t

rewirable
inals; for

hbble at a
e before

hewfests If for non-rewirable accessories, there is no definite end to the sS4

additiona

I mark is made on the body of the sample.

mple, an

After the tests, the displacement of the mark on the cable in relation to the sample or the
cable anchorage is measured.

23 Mechanical strength

23.1

General

Accessories shall have adequate mechanical strength.

Compliance is checked by the appropriate tests of 23.5 to 23.9 as follows:

— for socket-outlets and appliance inlets, 23.5;
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— for rewirable plugs and connectors, 23.6;

— for non-rewirable plugs and connectors, 23.7;

— for accessories with screwed glands, 23.8;

— for plugs 23.9.

Before starting the test of 23.5 or 23.6, accessories with enclosures of resilient or
thermoplastic material are placed, with their bases or flexible cables, in a refrigerator at a
temperature of (-25 £ 2) °C for at least 16 h; they are then removed from the refrigerator and

immediat

23.2 Im

ely subjected to the test of 23.5 or 23.6, as appropriate.

pact test apparatus

Blows sh
apparatu
IEC 6030

23.3 No
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blows oc

It is intern
male con|
might oc(

all be applied to the samples by means of the impact test apparatus.
5 is shown in Figure 11. Guidance and description of the test apparatus™arg
9-1:1999, Annex A.

rmal use

ies shall have adequate strength to maintain integrity aftersbeing subjected
curring in normal use.

ded that blows applied to samples in these tests will-not strike mounting f
facts of appliance inlets. The test apparatus shall"be adjusted to apply blow
ur in actual use and according to 23.4.

The test

given in

o impact

anges or
5 as they
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Dimensions in millimetres

~ Aluminium pivot

1000
L =1031 (mass: 1kg)
1 059 (mass: 0,5 kg)

L

Steel shaft
Lo 2 10)xA wall

Anvil 219 Shaft end
2 50 o —7—— steel
steel 019 x 120

Impact at centre

\ 40
of percussion @ 50 x 16

Two 0,25 kg masses = 0,5 kg
or

four 0,25 kg masses = 1 kg
each mass: steel

IEC

Figure 11 — Impact test apparatus — Pendulum assembly

23.4 Test description

Five blows are applied to each test sample by means of the impact test apparatus shown in
Figure 11.

The first four blows are applied when the accessory is mounted as in normal use on a vertical
board. The pendulum shall be mounted so that it swings parallel to that board. The impact
face of the pendulum shall be arranged so that when the pendulum hangs freely, the impact
face just touches the side of the accessory. The point of contact shall be substantially at the
geometric centre of the side face of the accessory, or the appropriate projections of that face.
The pendulum is then raised, released and the blow applied. The accessory is then revolved
90° about an axis perpendicular to the mounting face and its relationship to the impact face
corrected, if necessary. A second blow is then applied.
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The same procedure is repeated for two successive rotations of 90°, the total number of
blows being four.

The fifth blow is applied with the plane of the pendulum perpendicular to the plane of the
mounting board so that the pendulum strikes the sample at its furthermost projection from the
mounting board.

The blows shall have an impact energy of 1 J.

23.5 Socket-outlets and appliance inlets

Socket-outlet and appliance inlet samples are each fixed to a rigid mounting board as in
normal use;—eabte—entries—are—teftopen—and—fixnrg—serews—of—covers—and—enctoqures are
tightened with a torque equal to two-thirds of that specified in Table 16. Lids on sgckgt-outlets
are left nprmally closed. Caps supplied with appliance inlets shall be fitted.

After the| test, the samples shall show no damage within the meaning ,0f-this dociment; in
particulaf, no part shall have become detached or loosened.

It shall be verified that, for accessories with enclosures of thermgplastic material, the means
of providlng non-interchangeability have not been impaired.

NOTE Snjall chips, cracks and dents which do not adversely affect~{he protection against electricdl shock or
moisture aJe neglected. In case of doubts, appropriate tests of Clauses™8 and 19 are carried out.

23.6 Rewirable plugs and connectors

Rewirable plugs and connectors are fitted with\the lightest type of flexible cable of the
smallest pross-sectional area for the relevant rating specified in 22.3.

Non-rewifrable accessories are tested as_delivered.

The free|end of the cable, which isCabout 2,25 m long, is fixed to a wall at a height|of 75 cm
above the floor, as shown in Figlre-12.

The sample is held so that-the cable is horizontal and then it is allowed to fall on to a|concrete
floor. This is done eightdimes, the cable being rotated through 45° at its fixing each time.

After the| test, the{samples shall show no damage within the meaning of this dociment; in
particulaf, no part)shall have become detached or loosened. The contact blades |shall not
have bedome-s¢ deformed that the plug cannot be introduced into the mating accesjsory. For
the purpase’ ofthis test the contact blades shall not be straightened.

It shall be verified that, for accessories with enclosures of thermoplastic material, the means
of providing non-interchangeability have not been impaired.

NOTE Small chips and dents which do not adversely affect the protection against electric shock or moisture are
neglected.
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Dimensions in millimetres

_U»m 2250
e @ Sample

750

T g 7

IEC

Figure 12 — Arrangement for mechanical strength test
for plugs and connectors

23.7 Ndn-rewirable plugs and connectors

Non-rewi

rable plugs and connectors are subjected to a flexing test in¥an apparatus

that shown in Figure 13.

The sam
middle o

ple is fixed to the oscillating member of the apparatus so that, when this

passes through the axis of oscillation.

The osci
movemel|

The cabl

A curren

b js loaded with a weight such that the force applied is as shown in Table 14

Table14 — Impact force

Rated current Force
A N
20 20
30 25

equal to the rated current of the accessory is passed through the condu

voltage b

efween them being the rated voltage.

Similar to

is at the

[ its travel, the axis of the flexible cable, where jit.énters the sample, is veftical and

lating member is so positioned that the flexible cable makes the minimum lateral
it when the oscillating member of the testapparatus is moved over its full travel.

ptors, the

The oscillating member is moved backwards and forwards through an angle of 90° (45° on
either side of the vertical), the number of flexings being 20 000 and the rate of flexing of

60/min.

After the test, the samples shall show no damage within the meaning of this document.

NOTE Afl

exing is one movement, either backwards or forwards.
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Dimensions in millimetres

Device for fixing
the sample

Axis of oscillation

250

Weight

u-l IEC

Figure 13 — Apparatus for flexing test

23.8 Adcessories with screwed glands

Screwed|glands are fitted with a cylindrical(metal rod having a diameter, in millimetrges, equal
to the ndarest whole number below the internal diameter of the packing, in millimefres. The
glands afe then tightened by means of.'a’suitable spanner, the force shown in Table|15 being
applied to the spanner for 1 min, at alpoint 25 cm from the axis of the gland.

Table 15 — Test force for glands

Diameter of test rod Force
N
mm Metal Glands of
glands moulded
material
Up to and including 20 30 20
o 20 + &l 40 20
ver20-tpto—and 45 35
including 30

After the test, the glands and the enclosures of the samples shall show no damage within the
meaning of this document.

23.9 Plugs
23.9.1 General

Plugs shall be tested for contact blade strength in accordance with 23.9.2 through 23.9.5.

Plugs are rigidly held in place in such a manner as to withstand, without damage, the
specified force, which is applied to each blade 1 min £+ 5 s without jerks. The axial application
of the force passes through the center of the hole in the contact plug blade. The application of
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forces to the contact blades is as described in 23.9.2 through 23.9.5 and positioned as shown
in Figure 14.

Compliance to each of the following tests is checked by inspection. When plugs are tested as
specified, after each of the tests of 23.9.2 through 23.9.5, the blades shall not have moved
more than 0,8 mm, changed in shape or position, or be otherwise damaged.

IEC

IEC

90 N tensile strength test 180 N retention test

Figure 14 — Arrangement for contact blade strength tests for plugs

23.9.2 Perpendicular stress test

A force of 90 N = 2 N is applied in each of two directions parallel with the plug face and
perpendicular to the axis of the contact hole.

23.9.3 Axial stress test

A force of 40 N = 2 N is applied in each of two directions parallel with the plug face and along
the axis of the contact hole.
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23.9.4 Tensile strength test

A force of 90 N £ 2 N is applied to each blade in a longitudinal direction away from the blade.

23.9.5 Blade retention (compression) test

A force of 180 N £ 2 N is applied to each blade in a longitudinal direction toward the blade.

24 Screws, current-carrying parts and connections

24.1 Connections, electrical or otherwise, shall withstand the mechanical stresses occurring
in normal use.

Screws t
accessor
metal ins|

Complian
or which

The scre

— tenti

—  five ti

Screws
reinserte

This rem
thread in

When teq
Table 3,
and conn

The test
when tig
by 20 %
length of

When thq

ansmitting contact pressure and screws which are operated when connecti
y and have a nominal diameter less than 3,5 mm shall screw into a-me
ert.

ce is checked by inspection and, for screws and nuts transmifting contact
are operated when connecting up the accessory, by the following test.

ws or nuts are tightened and loosened:

nes for screws in engagement with a thread of inSulating material;
mes for nuts and other screws.

n engagement with a thread of insulating material are completely remg
o each time.

bval and insertion of the screws of’nuts shall be carried out at such a rate
the insulating material suffers no appreciable temperature rise owing to fricf

ting terminal screws and.nuts, a copper conductor having the cross-section
rigid (solid or stranded)._for socket-outlets and appliance inlets and flexible
ectors, is placed in the.terminal.

s made by means of a suitable screwdriver or spanner. The maximum torqu
htening is equal to that shown in Table 16, except that the torque is i
for screwsJin~engagement with a thread in a hole which is obtained by plung
the extrusion exceeds 80 % of the original thickness of the metal.

b manufacturer specifies, for terminal screws, a torque greater than the vall

in Table

g up the
| nut or

pressure

ved and

that the
jon.

bl area in
for plugs

e applied
ncreased
ng, if the

es given

Brthic snacifiad torave shall be annlied for the tost
—HH P He-a—+o+aH AHaH—PB-O—aPPHO-G—o—116—+ -
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Column

Column

Column

Table 16 — Torque values for terminal screws

|

Each tim
a further

When a

values in
specified|

applying
Il and 11l

After the

changes

NOTE 1 H

NOTE 2
assembly

Metric UNC Nominal diameter of thread Torque
standard | standard
values | values mm Nm
I I "
2,5 #3 Up to and including 2,8 0,2 0,4 0,4
3,0 #4 Over 2,8 up to and including 3,0 0,25 | 0,5 0,5
- - Over 3,0 up to and including 3,2 0,3 0,6 0,6
3,5 #6 Over 3,2 up to and including 3,6 0,4 0,8 0,8
4,0 - Over 3,6 up to and including 4,1 0,7 1,2 1,2
4-5 #8 Overd—up-to-and-ettding—d—F 88 48 48
5,0 #10 Over 4,7 up to and including 5,3 0,8 2,0 2,0
6,0 #12 Over 5,3 up to and including 6,0 1,2 2,5 3,0

applies to screws without heads which when tightened donot protrude
hole, and to screws which cannot be tightened by means of a sc
having a blade wider than the diameter of the screw:

i applies to other screws and nuts which{,aré tightened by meg

screwdriver.

I applies to screws and nuts which canh*be tightened by means othe

screwdriver.

b the clamping screw(s) or nut(s) is(are) loosened, a new conductor shall bg
connection.

from the
rewdriver

ns of a

r than a

used for

and the

screw has a hexagonal head with means for tightening with a screwdrive

columns Il and Ill are different, the test is made twice, first by applying :l;e torque

in column Ill to the \héxagonal head and then, on another set of sa
the torque specified.in-column Il by means of a screwdriver. If the values in
are the same, onlythe test with the screwdriver is made.

test for clamping screws or nuts, the clamping unit shall not have u
that adversely affect its further use.

or mantle terminals, the specified nominal diameter is that of the slotted stud.

crews or nuts which are operated when connecting up the accessory include terminal scre

ples, by
columns

hdergone

s or nuts,

q
J
S

Crews, screws for fixing covers, eic. but not connections for screwed conduits and screws for fixing
socket-outlets or appliance inlets to the mounting surface.

The shape of the blade of the test screwdriver shall suit the head of the screw to be tested.

The screws and nuts shall not be tightened in jerks.

NOTE 3 Damage to covers is neglected.

NOTE 4 Screwed connections will have been partially checked by the tests of Clauses 20 and 23.

24.2 Screws in engagement with a thread of insulating material and which are operated
when connecting up the accessory shall have a length of engagement of at least 3 mm plus
one-third of the nominal screw diameter, or 8 mm, whichever is the shorter.

Correct introduction of the screw into the threaded hole shall be ensured.
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Compliance is checked by inspection, by measurement and by manual test.

NOTE The requirement with regard to correct introduction is met if introduction of the screw in a slanting manner
is prevented, for example by guiding the screw by the pan to be fixed, by a recess in the threaded hole, or by the
use of a screw with the leading thread removed.

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

Compliance is checked by inspection.

NOTE Thé suitability of the material is considered with respect 1o its dimensional stability.

24.4 Scfews and rivets which serve as electrical as well as mechanical conneCtions shall be
locked against loosening.

Compliance is checked by inspection and by manual test.

NOTE 1 Ypring washers can provide satisfactory locking.
NOTE 2 Hor rivets, a non-circular shank or an appropriate notch can be suffiCient.

NOTE 3 A sealing compound which softens on heating provides satisfactory locking only for screw donnections
not subject|to torsion in normal use.

24.5 Cudrrent-carrying parts, other than terminals, shall be either of:
— coppsr;

— an allpy containing at least 50 % copper;_or

— other|metal no less resistant to corrosion than copper and having mechanical groperties
no legs suitable.

Compliance is checked by inspectiow and, if necessary, by chemical analysis.

NOTE The requirements for terminals-are included in Clause 11.

24.6 Cdntacts which are-subjected to a sliding action in normal use shall be off a metal
resistantjto corrosion.

Springs ensuring the resiliency of contacts shall be of metal resistant to corrosipn or be
adequatdly protected against corrosion.

Comp//ar ce-is checked h‘\,/ lnopnnhnn th‘l’ if necessaLy, h-\’/ chemical QHQI}IQIQ

NOTE A test for determining the resistance to corrosion or the adequacy to the protection against corrosion is
under consideration.

25 Creepage distances, clearances and distances through sealing compound

25.1 Creepage and clearance distances shall be not less than the values in millimetres
shown in IEC 60664-1:2007, Table F.4 for pollution degree 2.

Distances through sealing compound shall comply with Table 17.
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Table 17 — Distances through sealing compound

Rated voltage of the accessory
\Y
Up to and Over 347 Over 480 up to
including 347 up to and and including
including 480 600

Distances through sealing compound:
1) between live parts covered with at least 2,5 mm of

sealing compound and the surface on which the base of

a socket-outlet is mounted 4 6 6
2) between live parts covered with at least 2 mm of sealing

compound and the bottom of any conductor recess in the

base pf a socket-outlet 4 5 5
Compliance is checked by measurement.
For rewinable accessories, the measurements are made on the samplé fitted with cqnductors
specified| in Table 3, and also without conductors. For non-réwirable accessories, the
measurefnents are made on the sample as delivered.
Socket-oltlets and connectors are checked when in engagétment with a plug and alsp without
a plug.
NOTE 1 Tlhe contribution to the creepage distance of any groove'less than 1 mm wide is limited to its|width. Any
air gap lesg than 1 mm wide is ignored in computing the total clearance.
NOTE 2 Tlhe surface on which the base of a socket-outletis mounted includes any surface with which [the base is
in contact When the socket-outlet is installed. If the baseris provided with a metal plate at the back, this [plate is not
regarded ap the mounting surface.
25.2 The sealing compound shall notiprotrude above the edge of the cavity in which it is
containe
Compliance is checked by inspection.
26 Resistance to heat
26.1 Acfessories\shall be sufficiently resistant to heat.
Compliance’js-Checked by the tests of 26.2 and 26.3.

26.2 The samples are kept for 1 h in a heating cabinet at a temperature of (100 £ 5) °C.

They shall not undergo any change impairing their further use, and the sealing compound

shall not

flow to such an extent that live parts are exposed.

Marking shall still be easily legible.

NOTE A slight displacement of the sealing compound is neglected.

26.3 Parts of the insulating material are subjected to a ball-pressure test by means of the
apparatus shown in Figure 15.

The surface of the part to be tested is placed in the horizontal position and a steel ball of

5 mm dia

meter is pressed against this surface by a force of 20 N.
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The test is made in a heating cabinet at a temperature of:
o (125 5) °C for parts supporting live parts of rewirable accessories;

e (80 % 3) °C for other parts.

After 1 h, the ball is removed and the diameter of the impression measured. For materials
which show deformation, this diameter shall not exceed 2 mm.

NOTE 1 For elastomeric materials a test is under consideration.
NOTE 2 The test is not made on parts of ceramic material.

Dimensions in millimetres

!
.
i
\

Figure 15 — Ball-pressureapparatus

27 Resistance to fire and to tracking

27.1 External parts of insulating material and insulating parts supporting live |parts of
accessorjes shall be resistant to abnormal heat, arcing and fire.

Complianice is checked by the( glow-wire test given in IEC 60695-2-11 with the |following
specificafions.

The tempgerature of the tip-of the glow-wire is:

e (650 % 10) °C fon parts of insulating material not necessary to retain current-carryfing parts
and parts of theearthing circuits in position, even though they are in contact with them.

NOTE Tests afe not made on glands and sealing compounds.

e (850 %'15) °C for parts of insulating material necessary to retain current-carrying parts and
parts of the earthing circuits in position.

The accessories are stored for 24 h in an atmosphere having a temperature between 15 °C
and 35 °C and a relative humidity between 45 % and 75 % before starting the test.

The tip of the glow-wire is applied to the following places:

— In the middle of one external part for each material, with the exception of glands and
sealing compounds;

— in the middle of an insulating contact-carrying part for each material.

The tip is applied to flat surfaces and not to grooves, knock-outs, narrow recesses or sharp

edges and if possible not less than 9 mm from the edges of the accessories. The movement
of the tip of the glow-wire into the accessory shall be mechanically limited to 7 mm.
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The test is made on one specimen. In case of doubt regarding the results of the test, the test
is repeated with two further specimens.

The acce

— there

ssories are considered to have withstood the glow-wire test if:

is no visible flame and no sustained glowing, or

— the flame or glowing of the specimen or of the surroundings extinguishes within 30 s after
the removal of the glow-wire, and the surrounding parts have not burned away completely.
There shall be no ignition of the tissue paper.

27.2 Insulating parts supporting live parts shall be of material resistant to tracking.
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face of the part to be tested, if possible at least 15 mm x 15 mm, is\plac
| position.

trodes of platinum or other sufficiently non-corrosive material) with the di

Figure 16, are placed on the surface of the sample in the“manner show
that the rounded edges are in contact with the sample over-their whole leng

exerted on the surface by each electrode is about,1 N.

trodes are connected to a 50 Hz supply soudrce having a voltage of

ally sine-wave form. The total impedance Of the circuit when the electr
uited is adjusted by means of a variable resistor, so that the current is (1,(
b is 0,9 to 1. An overcurrent relay, with-a\tripping time of at least 0,5 s, is in|
f.

ce of the sample is wetted by allowing drops of a solution of ammonium c¢

at 25 °C, corresponding-1to a concentration of about 0,1 %. The drops
5
f (20 +0) mm3 and fall from a height of 30 mm to 40 mm.

interval between‘one drop and the nextis (30 £ 5) s.

bver or breakdown between electrodes shall occur before a total of 50 d

Il bé_taken that the electrodes are clean, correctly shaped and correctly p
chitest is started. In case of doubt, the test is repeated on a new set of sam

ed in the

mensions
n in that
th.
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ples.

NOTE A revision of this test is under consideration.


https://iecnorm.com/api/?name=945449acb6947813bec95df39d1e09af

- 54 — IEC 62986:2017 © IEC 2017

Dimensions in millimetres

60°
4 il0'1 Electrode
/ ; ){Sample
!
2 +0,1
A
30°

25
20

Slightly rounded €dge

+
5 +0,1 . _.” 0,15 +0,05

IEC

Figure 16 — Arrangement and dimensions of
the electrodes for the tracking test

28 Cornosion and resistance to rusting
Ferrous parts, including enclosures, shall-be adequately protected against rusting.

For specjfic conditions and the provisions for these conditions, special consideratign should
be given [to the accessory by the'manufacturer with regard to resistance to corrosion.

Compliance is checked by the following test.

All greade is removed, from the parts to be tested, by immersion in carbon-tetrgchloride,
trichlorodthane or @n>equivalent degreasing agent for 10 min. The parts are then immersed
for 10 mip in a 1@ % solution of ammonium chloride in water at a temperature of (20 2 5) °C.

Without frying, but after shaking off any drops, the parts are placed for 10 min |in a box
containing—airsaturated with moisture at a fnm,nnr:n‘urn of \/9!) + R) °C

J

After the parts have been dried for 10 min in a heating cabinet at a temperature of
(100 £ 5) °C, their surfaces shall show no signs of rust.

Traces of rust on sharp edges and any yellowish film removable by rubbing shall be ignored.

For small helical springs and the like, and for inaccessible parts exposed to abrasion, a layer
of grease may provide sufficient protection against rusting. Such parts are subjected to the
test only if there is doubt about the effectiveness of the grease film and the test is then made
without previous removal of the grease.
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29 Conditional short-circuit current withstand test

29.1 Short-circuit current

Socket-outlets and mating plugs shall have the minimum prospective short-circuit current
withstand of 10 kA or a higher value specified by the manufacturer.

Compliance is checked by testing each socket-outlet and mating plug with a new
complementary socket-outlet and mating plug complying with this document.

29.2 Ratings and test conditions

H Laod £ 1) £ ot al £1 | tad H /
The test is—applied—to—a—new—socket-eutetand—mating—plug—rounted—as—in—nermah use and

connected according to the indications of 29.3.

Different| numbers of poles for the same rated current and the samesconstrugtion are
considergd as representative of the type.

The short-circuit protective device shall be a "gG" type fuse for general application domplying
with the requirements of IEC 60269-1 and IEC 60269-2 and having-ratings identical to those
of the sogket-outlets and mating plugs.

Fuse technical data as well as its cut-off value shall be stated in the test report.

The fuse|(F1) is to be installed between the supply,source and the socket-outlets and mating
plugs being tested.

The test|voltage shall be identical to the rated operating voltage of the socket-outlets and
mating plugs tested.

No powef-factor value or time constantis specified for this test.

The following tolerances shall be_applied during the test:

— currehpt: from 95 % to 105 %;
— voltage: from 100 % to 105 %;
— frequéncy: from 95 % to 105 %.

29.3 Test circuit
a) Figurp 17, Figure 18 and Figure 19 give the diagrams of the circuit to be used for|the test:

— twa=pole accessories on single-phase AC (Figurp 17):

— three-pole accessories on three-phase AC (Figure 18);
— four-pole accessories on three-phase four-wire AC (Figure 19).

b) The supply S feeds a circuit including resistors Ry, reactors X and the accessories D
under test.

In all cases, the supply shall have sufficient power to permit the verification of the
characteristics given by the manufacturer.

c) In each test circuit (Figure 17, Figure 18 and Figure 19), the resistors and reactors are
inserted between the supply source S and the equipment D under test. The position of the
closing device A and the current sensing devices (l4, I2, I3) may be different.

There shall be one and only one point of the test circuit which is earthed; this may be the
short-circuit link of the test circuit of the neutral point of the supply or any other convenient
point.
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d) All parts of the accessories normally earthed in service, including the earth contact, the
enclosure or the screens, shall be insulated from earth and connected to a point as
indicated in Figure 17, Figure 18 and Figure 19.

This connection shall comprise a fuse element F2 consisting of a copper wire 0,8 mm in
diameter and at least 50 mm long, or of a fuse element of 30/35 A for the detection of the
fault current.

The connection of the accessories under test shall be made with copper wires having cross-
sectional areas as indicated in Table 3, and lengths as short as possible, not exceeding 1 m
on either side.

S
o o (? N
'—®—' S = Supply
U1,U2, U3 = Voltage sensors
Ry (1) \Y = Voltage measuring device
A = Closing'device
R = Adjustable resistor
N = Neutral of supply
(or artificial neutral)
r X (1) R, (3) F, =_ Fusible element
(4) X =/ Adjustable reactor
R = Fault current limiting repistor
U, 1 R D = Equipment under test
2) L (including connecting cables)
F1 = Fuses

for calibration

E x A (1) B = Temporary connections

-1 -1 Iy, 1o = Current sensors
1 : F1 E T = Earth - One earthing p int only
| d (load side or supply side)
[ ! r = Shunt resistor
1T, /]\PI P = Pilot contact

IEC

NOTE 1 Adjustable loads X and R, can be located either on the high-voltage side or on the low-voltage side of the
supply circuit, the closing device A being located on the low-voltage side.

NOTE 2 U,1, U,2 and U3, can, alternatively, be connected between phase and neutral.

Figure 17 — Diagram of the test circuit for the verification of short-circuit current
withstand of a two-pole equipment on a single-phase AC
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S
o ON
S = Supply
U1, U2, U3, - Voltage sensors
U4, Ub, Ub
Ry (1) Ry (1) Ry (1) Y = Voltage measuring device
R4 = Adjustable resistor
N = Neutral of supply
(or artificial neutral)
r r r Fo2 F2 = Fusible element
X X X X = Adjustable reactors
11) (1 (1) I?L = Eault current Iimifing resistor
D = Equipment under tést [including
U, 1 U, 2 u,3
H— : : J |:| R connecting cables)
(2) (2) (2) _
F1 = Fuses
A (1) B = Temporary'cornectiong
for calibration
M- -1 5 [P P N = Current sensors
o k
1 | | T = Earth-*- One earthing point only
F1 [ ! F1 |:| : F1 : (lodd side or supply sifle)
T | L r =\_“Shunt resistor
I - T = T L ;
Py A | ~ KI\P P = Pilot contact
ur4||gur5 IIUre || Il
1 I | | l
L _:g 1 —— I - | D
\_1B ._J' B _iB
7 2 I3
"() C1 '()CZ "()
(3) (3) c3
i
IEC
NOTE 1 Adjustable loads X and R, can be(lgeated either on the high-voltage side or on the low-voltage|side of the
supply circyit, the closing device A being-lecated on the low-voltage side.
NOTE 2 (.1, U,2 and U,3, can, alternatively, be connected between phase and neutral.
Figure 419~ Diagram of the test circuit for the verification
of shart=circuit current withstand of a four-pole equipment
29.4 Cdlibration
The calibration of the test circuit is carried out by placing temporary connectipns B of
negligiblg impedance as close as reasonably possible to the terminals provided for cgnnecting

the accessories under test.

29.5 Test procedure
Temporary connections B are replaced by the accessories under test. The circuit is closed on

a value of the prospective current at least equal to the conditional short-circuit withstand
current of the accessories under test.

29.6 Behaviour of the equipment under test

There shall be neither arcing nor flashover between poles, and no melting of the fault
detection circuit fuse of the exposed conductive parts (F2).
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29.7 Acceptance conditions
— The accessories shall remain mechanically operable.

— Contact welding, such as to prevent an opening operation using normal operating means,
is not permitted.

— Immediately after the test, the accessories shall comply with a dielectric test in
accordance with 18.5 with voltage applied between the parts as indicated in 18.3 b) or
18.4 b), as applicable.

30 Electromagnetic compatibility

30.1 Immunity

The operation of accessories within the scope of this document in normal use is,no{ affected
by electromagnetic disturbances.

30.2 Emission

Accessotjies within the scope of this document are intended for continuous use; in ngrmal use
they do not generate electromagnetic disturbances.
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STANDARD SHEETS

Accessory descriptions, standard sheet numbers and configuration illustrations are provided

in Table 18 followed by standard sheets with dimensional details for each configuration.

Table 18 — Standard sheets
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STANDARD SHEET L5-20
125V, 20 A, two-pole three-wire
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Dimensions in millimetre

Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet
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, pole three-wire

STANDARD SHEET L5-30
two-

125V, 30 A
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Dimensions in millimetre

Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet
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STANDARD SHEET L25-30

240V, 30 A
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Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet

Dimensions in millimetre
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STANDARD SHEET L6-20
250V, 20 A, two-pole three-wire
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Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet

Dimensions in millimetre
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STANDARD SHEET L6-30
two-pole three-wire
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Dimensions in millimetre

Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet
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STANDARD SHEET L7-20

277 V, 20 A, two-

pole three-wire
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Dimensions in millimetre

Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet
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STANDARD SHEET L7-30
277 V, 30 A, two-pole three-wire
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Dimensions in millimetre

Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet
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Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet

Dimensions in millimetre
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STANDARD SHEET L8-20
480V, 20 A, two-pole three-wire
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Dimensions in millimetre

Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet
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Dimensions in millimetre

Positional tolerance applies to all basic (true) angular dimensions for plug and socket-outlet
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