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National foreword

This British Standard is the English language version of EN 60309-1:1997. It
is identical with IEC 60309-1:1997. It supersedes BS EN 60309-1:1992 which
is withdrawn.

The UK participation in its preparation was entrusted by Technical
Committee PEL/23, Electrical accessories, to Subcommittee PEL/23/4,
Industrial plugs and sockets, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the UK
interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to
the old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1.
For a period of time during the change over from one numbering system to the
other, publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally
include an annex which lists normative references to international
publications with their corresponding European publications. The British
Standards which implement these international or European publications may
be found in the BSI Standards Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Find”
facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and 11,
the EN title page, pages 2 to 54, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.
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Foreword

The text of document 23H/69/FDIS, future edition 3
of IEC 60309-1, prepared by SC 23H, Industrial
plugs and socket outlets, of IEC TC 23, Electrical
accessories, was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as
EN 60309-1 on 1997-10-01.

This European Standard supersedes
EN 60309-1:1992 and its corrigendum April 1993.

The following dates were fixed:

— latest date by which
the EN has to be
implemented at
national level by
publication of an
1dentical national
standard or by
endorsement

— latest date by which
the national standards
conflicting with the EN
have to be withdrawn

(dop) 1998-07-01

(dow) 1998-07-01

For products which have complied with

EN 60309-1:1992 and its corrigendum April 1993
before 1998-07-01, as shown by the manufacturer or
by a certification body, this previous standard may
continue to apply for production until 2003-07-01.

Annexes designated “normative” are part of the
body of the standard. In this standard, Annex A and
Annex ZA are normative. Annex ZA has been added
by CENELEC.

Endorsement notice

The text of the International Standard
IEC 60309-1:1997 was approved by CENELEC as a
European Standard without any modification.
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Introduction

This standard is divided into several parts:

Part 1: General requirements, comprising clauses of
a general character.

Subsequent parts: Particular requirements dealing
with particular types. The clauses of these
particular requirements supplement or modify the
corresponding clauses in Part 1. Where the text of
subsequent parts indicates an “addition” to or a
“replacement” of the relevant requirement, test
specification or explanation of Part 1, these changes
are made to the relevant text of Part I, which then
becomes part of the standard. Where no change is
necessary, the words “This clause of Part 1 is
applicable” are used.

1 Scope

This standard applies to plugs and socket-outlets,
cable couplers and appliance couplers, with a rated
operating voltage not exceeding 690 V d.c. or a.c.
and 500 Hz a.c. and a rated current not

exceeding 250 A, primarily intended for industrial
use, either indoors or outdoors.

The list of preferred ratings is not intended to
exclude other ratings, requirements for which are
under consideration.

This standard applies to plugs and socket-outlets,
cable couplers and appliance couplers, hereinafter
referred to as accessories, for use when the ambient
temperature is normally within the range of — 25 °C
to + 40 °C. These accessories are intended to be
connected to cables of copper or copper alloy only.

The use of these accessories on building sites and for
agricultural, commercial and domestic applications
is not precluded.

Socket-outlets or appliance inlets incorporated in or
fixed to electrical equipment are within the scope of
this standard. This standard also applies to
accessories intended to be used in extra-low voltage
installations.

This standard does not apply to accessories
primarily intended for domestic and similar general
purposes.

In locations where special conditions prevail, for
example on board ship or where explosions are
liable to occur, additional requirements may be
necessary.

2 Definitions
Where the terms voltage and current are used, they
imply the d.c. or the a.c. r.m.s. values.

For the purpose of this part of IEC 60309, the
following definitions apply.

The application of accessories is shown in Figure 1.

2.1 plug and socket-outlet

A means enabling the connection at will of a flexible
cable to fixed wiring. It consists of two parts:

2.1.1
socket-outlet

the 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

2.1.2

plug

the part integral with or intended to be attached to

one flexible cable connected to the equipment or to a
connector

2.2 cable coupler

A means enabling the connection at will of two
flexible cables. It consists of two parts:

2.2.1
connector

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

NOTE In general, a connector has the same contact
arrangement as a socket-outlet.

2.2.2
plug
the part integral with or intended to be attached to

one flexible cable connected to the equipment or to a
connector

NOTE The plug of a cable coupler is identical to the plug of a
“plug and socket-outlet”.

2.3 appliance coupler

A means enabling the connection at will of a flexible
cable to the equipment. It consists of two parts:

2.3.1
connector

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

NOTE In general, the connector of an appliance coupler is
identical to the connector of a cable coupler.

2.3.2
appliance inlet

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

NOTE In general, an appliance inlet has the same contact
arrangement as a plug.

2.4
rewirable plug or connector

an accessory so constructed that the flexible cable
can be replaced
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2.5
non-rewirable plug or connector

an accessory so constructed that the flexible cable
cannot be separated from the accessory without
making it permanently useless

2.6
mechanical switching device

a switching device designed to close and open one or
more electric circuits by means of separable contacts

2.7
switched socket-outlet

a socket-outlet with an associated switching device
to disconnect the supply from the socket-outlet
contacts

2.8
integral switching device

a mechanical switching device constructed as a part
of an accessory covered by this standard

2.9
interlock

a device, either electrical or mechanical, which
prevents the contacts of a plug from becoming live
before it is in proper engagement with a
socket-outlet or connector, and which either
prevents the plug from being withdrawn while its
contacts are live or makes the contacts dead before
separation

2.10
retaining device

a mechanical arrangement which holds a plug or
connector in position when it is in proper
engagement, and prevents its unintentional
withdrawal

2.11
rated current

the current assigned to the accessory by the
manufacturer

2.12
insulation voltage

the voltage assigned to the accessory by the
manufacturer and to which dielectric tests,
clearances and creepage distances are referred

2.13
rated operating voltage

the nominal voltage of the supply for which the
accessory is intended to be used

2.14
basic insulation

the insulation necessary for the proper functioning
of the accessory and for basic protection against
electric shock

2.15
supplementary insulation (protective
insulation)

an independent insulation provided in addition to
the basic insulation, in order to ensure protection
against electric shock in the event of a failure of the
basic insulation

2.16
double insulation

insulation comprising both basic insulation and
supplementary insulation

2.17
reinforced insulation

an improved basic insulation with such mechanical
and electrical qualities that it provides the same
degree of protection against electric shock as double
insulation

2.18 terminal

A conductive part provided for the connection of a
conductor to an accessory.

2.18.1
pillar terminal

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

(see Figure 14a)

2.18.2
screw terminal

a 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 screw or
through an intermediate part, such as a washer,
clamping plate or anti-spread device (see Figure 14b
and Figure 14c)

2.18.3
stud terminal

a terminal in which the conductor is clamped under
a nut. The clamping pressure may be applied
directly by a suitably shaped nut or through an
intermediate part, such as a washer, clamping plate
or anti-spread device (see Figure 14d)

2.18.4
saddle terminal

a terminal in which the conductor is clamped under
a saddle by means of two or more screws or nuts
(see Figure 14e)
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2.18.5
lug terminal

a screw terminal or a stud terminal, designed for
clamping a cable lug or bar by means of a screw or
nut (see Figure 14f)

2.18.6
mantle terminal

a terminal in which the conductor is clamped
against the base of a slot in a threaded stud by
means of a nut. The conductor is clamped against
the base of the slot by a suitably shaped washer
under the nut, by a central peg if the nut is a cap
nut, or by equally effective means for transmitting
the pressure from the nut to the conductor within
the slot (see Figure 14g)

2.19
clamping unit

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

2.20
conditional short-circuit current

the 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 This definition differs from IEV 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.

2.21
cap

a part separated or attached, which may be used to
provide the degree of protection of a plug or
appliance inlet when it is not engaged with a
socket-outlet or connector

2.22

lid

a means to ensure the degree of protection on a
socket-outlet or a connector

3 Normative references

The following normative documents contain
provisions which, through reference in this text,
constitute provisions of this part of IEC 60309. At
the time of publication, the editions indicated were
valid. All normative documents are subject to
revision, and parties to agreement based on this
part of IEC 60309 are encouraged to investigate the
possibility of applying the most recent editions of
the normative documents indicated below. Members
of IEC and ISO maintain registers of currently valid
International Standards.

TEC 60050(441):1984, International
Electrotechnical Vocabulary (IEV) —

Chapter 441: Switchgear, controlgear and fuses.
IEC 60083:1975, Plugs and socket-outlets for
domestic and similar general use — Standards.
Amendment 1 (1979).

IEC 60112:1979, Method for determining the
comparative and the proof tracking indices of solid
insulating materials under moist conditions.

TEC 60227, Polyvinyl chloride insulated cables of
rated voltages up to and including 450/750 V.

TEC 60228:1978, Conductors of insulated cables.

IEC 60245-4:1994, Rubber insulated cables of rated
voltages up to and including 4501750 V —
Part 4: Cords and flexible cables.

TEC 60269-1:1986, Low-voltage fuses —

Part 1: General requirements.

TEC 60269-2:1986, Low-voltage fuses —

Part 2: Supplementary requirements for fuses for use
by authorized persons (fuses mainly for industrial
application) — Sections I to II1.

IEC 60320, Appliance couplers for household and
similar general purposes.

IEC 60529:1989, Degrees of protection provided by
enclosures (IP code).

TEC 60664-1:1992, Insulation coordination for
equipment within low-voltage systems —

Part 1: Principles, requirements and tests.

IEC 60695-2-1:1994, Fire hazard testing —

Part 2: Test methods.

IEC 60947-3:1990, Low-voltage switchgear and
controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units.

4 General

4.1 General requirements

Accessories shall be so designed and constructed
that in normal use their performance is reliable and
without danger to the user or surroundings.

Unless otherwise stated, the normal use
environment in which the devices complying with
this standard are normally used is pollution
degree 3 according to IEC 60664-1.

If other pollution degrees are needed, creepage and
clearance distances have to be in accordance with
TIEC 60664-1. The comparative tracking index (CTI)
value shall be evaluated in accordance with

IEC 60112.

In general, compliance is checked by carrying out all
the tests specified.
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4.2 General notes on tests

4.2.1 Tests according to this standard are type tests.
If a part of an accessory has previously passed tests
for a given degree of severity, the relevant type tests
shall not be repeated if the severity is not greater.

4.2.2 Unless otherwise specified, the samples are
tested as delivered and under normal conditions of
use, at an ambient temperature of (20 £ 5) °C; the
tests are made at rated frequency.

4.2.3 Unless otherwise specified, the tests are
carried out in the order of the clauses of this
standard.

4.2.4 Three samples are subjected to all the tests,
except if necessary for the test of clause 29 where
one new additional sample is tested. If, however, the
tests of clauses 20, 21 and 22 have to be made with
both d.c. and a.c., the test with a.c. is made on three
additional samples.

4.2.5 Accessories are deemed to comply with this
standard if no sample fails in the complete series of
appropriate tests. If one sample fails in a test, that
test and those preceding which may have influenced
the test result are repeated on another set of three
samples, all of which shall then pass the repeated
tests.

NOTE 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 21 and 22, in which case the tests are repeated
from that of clause 20 onwards.

The applicant may submit, together with the first set of samples,
the additional set which may be wanted 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.

4.2.6 When the tests are carried out with
conductors, they shall be copper and comply with
TEC 60227, IEC 60228 [clause 2, solid (class 1),
stranded (class 2), flexible (class 5)], and

IEC 60245-4 as accessories according to this
standard are intended to be connected to cables with
copper or copper-alloy conductors only.

5 Standard ratings

5.1 Preferred rated operating voltage ranges and
voltages are:

20Vto25V

40Vto 50V
100 Vto 130V
200 V to 250V

380V to415V
440 V to 460 V
480 V to 500 V
600 V to 690 V

5.2 Preferred rated currents are given in the

following table:
Table 1
Series 1 Series 11
A A

16 20
32 30
63 60
125 100
250 200

6 Classification

6.1 Accessories are classified:

6.1.1 according to purpose: plugs, socket-outlets,
connectors, appliance inlets;

6.1.2 according to degrees of protection:
— either in accordance with IEC 60529;

— or according to degrees of protection against
moisture:

— splashproof accessories;
— watertight accessories.

For new designs, degrees of protection according to
TEC 60529 shall be used with a minimum degree of
protection of IP23.

6.1.3 according to earthing facilities:
— accessories without earthing contact;
— accessories with earthing contact;

6.1.4 according to the method of connecting the
cable:

— rewirable plugs and connectors;
— non-rewirable plugs and connectors;
6.1.5 according to interlocking facilities:

— accessories without interlock, with or without
integral switching device;

— accessories with mechanical interlock;
— accessories with electrical interlock.

7 Marking

7.1 Accessories shall be marked with:
— rated current(s) in amperes;
— rated operating voltage(s) or range(s) in volts;

— symbol for nature of supply, if the accessory is
not intended for both a.c. and d.c., or is intended
for a.c. with frequencies other than 50 Hz

or 60 Hz, or if the rating is different for a.c. and

277V d.c.;
— rated frequency if exceeding 60 Hz;
— either the name or trade mark of the
manufacturer or of the responsible vendor;
Documents
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— type reference, which may be a catalogue
number;

— symbol for degree of protection as applicable;

— symbol indicating the position of the earthing
contact or the means used for interchangeability,
if any.
NOTE Optionally, the insulation voltage may be marked.
Compliance is checked by inspection.
7.2 When symbols are used, they shall be as follows:
A amperes
\Y volts
Hz hertz
~ alternating current

direct current

S
A (one drop in a

triangle)

earth

splashproof construction

é¢ (two drops) watertight construction

IPXX (relevant figures) degree of protection

according to IEC 60529

Where IP code according to IEC 60529 is used, the
two characteristic numerals (XX) shall be specified
(see also 18.2).

Marking of degree of protection on plugs and
appliance inlets is only valid when in engagement
with a complementary accessory or with an
attached cap, if any.

For the marking of rated current(s) and rated
operating voltage(s) or range(s), figures may be used
alone.

The figure for d.c. rated operating voltage, if any,
shall then be placed before the figure for the a.c.
rated operating voltage, and separated from it by a
line or a dash.

Compliance is checked by inspection.

7.3 For socket-outlets and appliance inlets, the
marking for rated current, nature of supply, if
necessary, 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, if any, for the
insulation voltage shall be on the main part; it shall
not be visible when the accessory is mounted and
wired as in normal use.

The marking for rated operating voltage, type
reference, the symbol for degree of protection, if
required, and the symbol indicating the position of
the earthing contact or the means used for
interchangeability, if any, shall be on a place which
1s 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.

With the exception of the type reference, these
markings shall be easily discernible when the
accessory is mounted and wired as in normal use.

Compliance is checked by inspection.

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.

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 For plugs and connectors, the marking specified
in 7.1, with the exception of the marking for
insulation voltage, if any, shall be easily discernible
when the accessory is wired ready for use.

The marking for insulation voltage, if any, shall be
on the main part; it shall not be visible when the
accessory is mounted and wired as in normal use.

The term “ready for use” does not imply that the
plug or connector is in engagement with its
complementary accessory.

The term “main part” of a plug or a connector means
the part carrying the contacts.

Compliance is checked by inspection.

7.5 For rewirable accessories, the contacts shall be
indicated by the symbols:

— for three-phase, the symbols L1, L2, L3,
or 1, 2, 3 for the phases, N for neutral, if any, and
the symbol or = for earth;

— for two-pole, which may be used for both a.c.

and d.c., one symbol for one of the live poles and
the symbol or = for earth, if any;

— for a period of time the marking R1, S2, T3
may be used instead of L1, L2, L3.

These symbols shall be placed close to the relevant
terminals; they shall not be placed on screws,
removable washers or other removable parts.
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NOTE The terminals for pilot conductors are not required to be
indicated.

The figures used with the letters may be written as an index. It
is recommended that where practicable the symbol @ should be
used.

Compliance is checked by inspection.
7.6 Marking shall be indelible and easily legible.

Compliance is checked by inspection and by the
following test:

After the humidity treatment of clause 18, the
marking is rubbed vigorously by hand for 15 s with
a piece of cloth soaked in water and again for 15 s
with a piece of cloth soaked with petroleum spirit.

Special attention is paid to the marking of the name
or trade mark of the manufacturer or the responsible
vendor and to that of the nature of supply, if any.
NOTE A special test for checking the indelibility of these
markings is under consideration.

7.7 If, in addition to the marking prescribed, 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

Rated operating voltage Colour?

20 to 25 Violet
40 to 50 White

100 to 130 Yellow
200 to 250 Blue
380 to 480 Red
500 to 690 Black

a For frequencies over 60 Hz up to and including 500 Hz, the
colour green may be used, if necessary, in combination with
the colour for the rated operating voltage.

In countries where accessories of series II current ratings are
used, the colour orange is reserved for 125/250 V a.c. and the
colour grey is reserved for 277 V a.c. accessories.

8 Dimensions

8.1 Accessories shall comply with the appropriate
standard sheets, if any.

8.2 It shall not be possible to engage plugs or
connectors with socket-outlets or appliance inlets
having different ratings, or having different contact
combinations.

In addition, the design shall be such that improper
connections shall not be possible between:
— the earth and/or pilot plug-contact and a live
socket-contact, or a live plug-contact and the
earth and/or pilot socket-contact;

— the phase plug-contacts and the neutral
socket-contact, if any;

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

Compliance is checked by inspection.

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

Plugs and appliance inlets shall not allow improper
connections with socket-outlets complying with
TEC 60083 or with connectors complying with

TEC 60320.

Socket-outlets and connectors shall not allow
improper connections with plugs complying with
TEC 60083 or with appliance inlets complying with
TEC 60320.

Improper connections include single-pole
connections and other connections which do not
comply with the requirements for protection against
electric shock.

Compliance is checked by inspection.

9 Protection against electric shock

9.1 Accessories shall be so designed that live parts
of socket-outlets and connectors, when they are
wired as in normal use, and live parts of plugs and
appliance inlets, when they are in partial or
complete engagement with the complementary
accessories, are not accessible.

In addition, it shall not be possible to make contact
between a contact of a plug or appliance inlet and a
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 wired as in normal
use.

The standard test finger shown in Figure 2 is
applied in every possible position, an electrical
indicator, with a voltage not less than 40V, being
used to show contact with the relevant part.

NOTE Neutral contacts and pilot contacts of socket-outlets and
connectors are deemed to be live parts.

9.2 Accessories with earthing contact shall be so
designed that:

— when inserting the plug or connector, the earth
connection is made before the phase connections
and neutral, if any, are made;

— when withdrawing the plug or connector, the
phase connections and neutral, if any, are broken
before the earth connection is broken.

9.3 It shall not be possible to inadvertently assemble
the part carrying plug contacts into the enclosure of
a socket-outlet or connector.
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Compliance is checked by manual test.

10 Provision for earthing

10.1 Accessories with earthing contact shall be
provided with an earthing terminal. Metal-clad
fixed accessories with an internal earthing terminal
can, in addition, be provided with an external
earthing terminal, which, except for flush type
socket-outlets, shall be visible from the outside.

Earthing contacts shall be directly and reliably
connected to the earthing terminals, except that the
earthing terminal of socket-outlets incorporated in
the output circuit of an isolating transformer shall
not be connected.

Compliance is checked by inspection.

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

NOTE For the purpose of this requirement, screws for fixing
bases, covers and the like are not deemed to be accessible parts
which may become live in the event of an insulation fault.

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.

Compliance is checked by inspection and by the
following test:

A current of 25 A derived from an a.c. 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 Care should be 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 specified for the phase
contacts without overheating.

Compliance is checked by the test of clause 22.

10.4 Earthing contacts shall be so shrouded or
guarded that they are protected against mechanical
damage.

Compliance is checked by inspection.

NOTE This requirement precludes the use of side earthing
contacts.

Table 3 — Size for connectable conductors

External
Rating of the accessory Internal connection? earthlr.lg
connection
if any
Volt C ¢ Flexible cables for plugs and Solid or stranded cables for
oltage urren connectors socket-outlets
v A Solid or stranded cables for
. . b
appliance inlets
Series I | Series II mm? AWG/MCM¢® mm? AWG/MCM® | mm? II\X/IV(\:/LG;I/C
Not 16 20 4 to 10 (12 to 8 4 to 10 |12 to 8
exceeding 50 | 32 30 4 to 10 |12 to 8 4 to 10 |12 to 8
16 20 1 to 2,56|16 to 12 1,6 to 4 116 to 12| 6 |10
32 30 2,5 to 6 |14 to 10 2,5 to 10 (14 to 8 |10 8
Exceeding 50 | 63 60 6 to 16 (10 to 6 6 to 25 |10 to 4 |25 4
125 100 16 to 50 6 to 2 25 to 70 | 4 to 0|25 4
250 200 70 to 150 |00 to 0000 |70 to 1854(00 to 250 |25 4

b Classification of conductors: according to IEC 60228.
equivalent to mm? for the purpose of this standard.
size 36 and size 0 000.

4150 mm? for 200 A series II.

aTerminal for pilot conductors, if any, shall allow the connection of conductors having the same nominal cross-sectional areas as the
internal terminals of 16 A accessories having rated operating voltages exceeding 50 V.

¢ The nominal cross-sectional areas of conductors are given in square millimetres (mm?). AWG/MCM values are considered as
AWG: American Wire Gauge is a system of identifying wires in which the diameters are found in geometric progression between

MCM: Milie Circular Mils denotes circle surface unit. 1 MCM = 0,5067 mm?2.
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11 Terminals

11.1 Rewirable accessories shall be provided with
terminals in which connection is made by means of
screws, nuts or equally effective devices.

Compliance is checked by inspection.

NOTE Requirements for screwless terminals are under
consideration.

11.2 Parts of terminals, other than screws, nuts,
washers, stirrups, clamping plates and the like,
shall be either of:

— copper;
— an alloy containing at least 58 % copper for

parts that are worked cold or at least 50 % copper
for other parts;

— or other metal not less resistant to corrosion
than copper and having mechanical properties no
less suitable.

Steel screws shall be adequately protected against
corrosion.

Compliance is checked by inspection and by
chemical analysis.

NOTE A relaxation of the requirement for parts of terminals is
under consideration.

11.3 If the body of an earthing terminal is not part
of the metal frame or housing of the accessory, the
body shall be of material as prescribed in 11.2 for
parts for terminals. If the body is part of the metal
frame or housing, the clamping screw or nut shall be
of such material.

If the body of the earthing terminal is part of a
frame or housing of aluminium or aluminium alloy,
precautions shall be taken to avoid the risk of
corrosion resulting from contact between copper and
aluminium or its alloys.

NOTE The requirement regarding the avoidance of the risk of

corrosion does not preclude the use of adequately coated metal
screws or nuts.

More detailed requirements are under consideration.
Compliance is checked by inspection and by
chemical analysis.

NOTE A test for determining the resistance to corrosion is
under consideration.

11.4 Terminals shall provide for the connection of
copper or copper-alloy conductors having nominal
cross-sectional areas as shown in Table 3.

For terminals other than lug terminals, compliance
is checked by the following test and by the tests
of 11.7, 11.8 and 11.9.

Gauges as specified in Figure 13, 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 under their own
weight to the designated depth of the terminal.

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.

For terminals complying with Figure 14f, the lug
shall accept conductors having nominal
cross-sectional areas within the appropriate range
specified in Table 3.

Terminals that cannot be checked by the gauges
specified in Figure 13 are tested by suitably shaped
gauges having the same cross-section as those of the
appropriate gauges given in Figure 13.

11.5 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.

NOTE Provisionally, SI, BA and UN threads are considered as
being comparable in pitch and mechanical strength.
Compliance is checked by inspection, measurement
and the test of 25.1. In addition to the requirements
of 25.1, the terminals shall not have undergone
changes after the test that adversely affect their
future use.

11.6 Terminals shall be properly fixed to the
accessory and shall not work loose when the
clamping screws or nuts are tightened or loosened.

Screws and nuts for clamping the conductors shall
not serve to fix any other component.

NOTE The clamping means for the conductor may 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 25.1.

NOTE These requirements do not preclude 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 may 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 may,
however, be used to lock terminals which are not subject to
torsion in normal use.

11.7 Terminals shall be so designed that they clamp
the conductor between metal surfaces with
sufficient contact pressure and without damage to
the conductor.

Compliance is checked by inspection and the type
tests of the terminals of 11.8 and 11.9, applied to
three separate terminals.
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11.8 First test

Verification is made successively with conductors of
the largest and smallest cross-sectional areas
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 15; unless
the torque is specified by the manufacturer on the
product or in an instruction sheet.

Each conductor is subjected to a pull according to the
value in Table 4-1, 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 I m.

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

Table 4-1
Nominal cross-sectional area Pulling force
mm N

1 30
1,5 40
2,5 50
4 50
6 60
10 80
16 90
25 100
50 140
70 160
150 220
185 240

11.9 Second test

This test is carried out first with the smallest
cross-sectional area and then with the largest
cross-sectional area of the relevant values in Table 3
for class 1 (up to and including 4 mm?) and class 2
conductors. The clamping screws or nuts are
tightened with the torque according to Table 15,
unless the torque is specified by the manufacturer on
the product or in an instruction sheet.

The terminal is fastened to a conductor whose length
is at least 75 mm longer than the height specified
in Table 4-2, and is secured rigidly in a vertical
position simulating actual service conditions. The
free end of the cable is passed through a bushing of
the size specified in Table 4-2. The bushing is
attached to an arm, driven by a motor at a rate of
approximately 9 rpm and for approximately 135
revolutions, and in such a manner that the centre of
the bushing is made to describe a circle in a
horizontal plane (see Figure 15).

The circle shall have a diameter of (75 + 2) mm, and
its centre shall be vertically below the centre of the
conductor opening in the terminal. The bushing is
lubricated to prevent binding, twisting or rotation of
the insulated cable. A weight as specified in

Table 4-2 is suspended from the free end of the
conductor.

During the test the conductor shall not pull out of the
clamping unit.

Breaking of the conductor or of any strand of a
stranded conductor is determined by examining the
entire terminal while the conductor is still connected
after the test. The conductor or strand of a stranded
conductor shall not be visibly detached.

Table 4-2
Nominal Diameter Height? Mass
cross-sectional of
area bushing
mm? mm mm kg
1,0 6,5 260 0,4
1,5 6,5 260 0,4
2,5 9,5 280 0,7
4,0 9,5 280 0,9
6,0 9,5 280 1,4
10,0 9,5 280 2,0
16,0 13,0 300 2,9
25,0 13,0 300 4,5
50,0 15,9 343 9,5
70,0 19,1 368 10,4
150,0 29,2 406 15,0
185,0 25,4 432 16,8
NOTE If a bushing with the hole diameter given is not
adequate to accommodate the conductor without binding, a
bushing having the next largest hole may be used.
aTolerance for height H + 15 mm

11.10 Lug terminals shall be used only for
accessories having a rated current of at least 63 A;if
such terminals are provided, they shall be fitted
with spring washers or equally effective locking
means.

Compliance is checked by inspection.
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11.11 Each terminal shall be located in proximity to
its corresponding terminal or terminals of different
polarity, and to the internal earthing terminal, if
any, unless there is a sound technical reason to the
contrary.

Compliance is checked by inspection.

11.12 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.

Unless two screws in pillar type terminals are used,
a test is required to prove the locking capabilities.

A test 1s under consideration.

Compliance is checked by inspection and by manual
test.

11.13 Terminals shall be so located or shielded that:

— screws becoming loose from the terminals
cannot establish any electrical connection
between live parts and metal parts connected to
the earthing terminal,;

— conductors becoming detached from live
terminals cannot touch metal parts connected to
the earthing terminal,

— conductors becoming detached from the
earthing terminal cannot touch live parts.

This requirement applies also to terminals for pilot
conductors.

Compliance is checked by inspection and by manual
test.

11.14 When the conductors have been correctly
fitted, there shall be no risk of accidental 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 shall be no risk that wires emerge from the
enclosure.

The requirement with regard to the risk of
accidental contact between live parts and accessible
metal parts does not apply to accessories having
rated voltages not exceeding 50 V.

Compliance is checked by inspection and, where the
risk of accidental contact between 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-sectional
area in the middle of the range specified in 11.4. One
wire of the stranded conductor is left free and the
other wires are fully inserted into and clamped in the
terminal. The free wire is bent, without tearing the
insulation back, in every possible direction, but
without making sharp bends round barriers.

The free wire of a conductor connected to a live

terminal shall neither touch any metal part which is
not a live part nor emerge from the enclosure, and
that of a conductor connected to the earthing termi-

nal shall not touch any live part.

NOTE If necessary, the test is repeated with the free wire in
another position.

12 Interlocks

12.1 An interlock shall be incorporated in
socket-outlets and connectors not complying with
the tests for breaking capacity and normal operation
according to this standard.

Interlocks shall be linked with the operation of a
switching device so that the plug can neither be
withdrawn from the socket-outlet or connector while
the contacts are alive, nor be inserted while the
switching device is in the “ON” position.

Pilot contacts of a socket-outlet or connector used for
electrical interlock are permitted to be live when
engaged or not engaged with the pilot contacts of the
plug or appliance inlet.

Socket-outlets and connectors shall be so designed
that, after engagement with any complementary
accessory, the interlock operates correctly.

The operation of an interlock shall not be impaired
by normal wear of the portion of the plug used for
interlocking.

The mechanical switching device for a mechanical
interlock may be incorporated in the socket-outlet or
connector.

Compliance is checked by inspection after the tests of
clause 21.

12.2 Mechanical switching devices for interlocked
a.c. switched socket-outlets or connectors shall
comply to IEC 60947-3 with a utilization category of
at least AC 22A.

Mechanical switching devices for interlocked d.c.
switched socket-outlets or connectors shall comply
to IEC 60947-3 with a utilization category according
to the application.

Accessories having an integral switching device and
operated by the plug need not comply to
requirements of IEC 60947-3 but shall comply with
clauses 20 and 21 of this standard.

Compliance is checked by inspection, by
measurement and by tests.

12.3 Mechanical switching devices of the interlock
shall comply with clause 29, unless already tested to
TEC 60947-3 for short-circuit current withstand of
at least 10 kA.

Compliance is checked by inspection, by
measurement and by tests.
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