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National foreword

This British Standard is the UK implementation of EN 60947-1:2007+A2:2014.
It is identical to IEC 60947-1:2007, incorporating amendment 1:2010 and
amendment 2:2014. It supersedes BS EN 60947-1:2007+A1:2011, which is
withdrawn.

The start and finish of text introduced or altered by amendment is indicated
in the text by tags. Tags indicating changes to IEC text carry the number
of the IEC amendment. For example, text altered by IEC amendment 1 is

indicated by [A) ®il.

The UK participation in its preparation was entrusted by Technical Committee
PEL/17, Switchgear, controlgear, and HV-LV co-ordination, to Subcommittee
PEL/17/2, Low voltage switchgear and controlgear.

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

The publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from
legal obligations.

Amendments/corrigenda issued since publication

Date Comments

31 May 2011 Implementation of IEC amendment 1:2010, with
CENELEC endorsement A1:2011

31 January 2014 Figures D.3-D.6 replaced

31 December 2014 |Implementation of IEC amendment 2:2014 with
CENELEC endorsement A2:2014
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Foreword

The text of document 17B/1550/FDIS, future edition 5 of IEC 60947-1, prepared by SC 17B, Low-voltage
switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60947-1 on 2007-07-01.

This European Standard supersedes EN 60947-1:2004.

The main changes with respect to EN 60947-1:2004 are as follows:
— modification and restructuration of 7.1;

— introduction of new figures concerning EMC tests;

— introduction of new Annexes Q, R and S.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-04-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-07-01

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and covers essential requirements of
EC Directives EMC (98/336/EEC) and EMC2 (2004/108/EC). See Annex ZZ.

Annexes ZA and ZZ have been added by CENELEC.
Endorsement notice

The text of the International Standard IEC 60947-1:2007 was approved by CENELEC as a European
Standard without any modification.

Foreword to amendment A1

The text of document 17B/1710/FDIS, future amendment 1 to IEC 60947-1:2007, prepared by SC 17B,
Low-voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as amendment A1 to EN 60947-1:2007 on
2011-01-01.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:

— latest date by which the amendment has to be
implemented at national level by publication of
an identical national standard or by endorsement (dop) 2011-10-01

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2014-01-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of amendment 1:2010 to the International Standard IEC 60947-1:2007 was approved by
CENELEC as an amendment to the European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:
[5] IEC 60947-7-1 NOTE Harmonized as EN 60947-7-1.
[6] IEC 60998-2-2:2002 NOTE Harmonized as EN 60998-2-2:2004 (modified).
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Foreword to amendment A2

The text of document 121A/15/FDIS, future IEC 60947-1:2007/A2, prepared by SC 121A "Low-voltage
switchgear and controlgear" of IEC/TC 121 " Switchgear and controlgear and their assemblies for low
voltage" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 60947-1:2007/A2:2014.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2015-07-14
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-10-14
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive.

For the relationship with EU Directive see informative Annex ZZ, which is an integral part of this
document.

This standard covers the Principle Elements of the Safety Objectives for Electrical Equipment
Designed for Use within Certain Voltage Limits (LVD - 2006/95/EC).

Endorsement notice

The text of the International Standard IEC 60947-1:2007/A2:2014 was approved by CENELEC as a
European Standard without any modification.

In the Bibliography of EN 60947-1:2007, the following notes have to be added for the standards indicated:

IEC 60695-11-5 NOTE Harmonized as EN 60695-11-5.

IEC 60947-3:2008 NOTE Harmonized as EN 60947-3:2009 (not modified).

IEC 60947-3:2008/A1:2012 NOTE Harmonized as EN 60947-3:2009/A1:2012 (not modified).
IEC 60947-4-1:2009 NOTE Harmonized as EN 60947-4-1:2010 (not modified).

IEC 60947-4-1:2009/A1:2012 NOTE Harmonized as EN 60947-4-1:2010/A1:2012 (not modified).
IEC 60947-4-2:2011 NOTE Harmonized as EN 60947-4-2:2012 (not modified).

IEC 60947-4-3:1999 NOTE Harmonized as EN 60947-4-3:2000 " (not modified).

IEC 60947-4-3:1999/A1:2006 NOTE Harmonized as EN 60947-4-3:2000/A1:2006 " (not modified).
IEC 60947-4-3:1999/A2:2011 NOTE Harmonized as EN 60947-4-3:2000/A2:2011 " (not modified).

IEC 60947-5-2:2007 NOTE Harmonized as EN 60947-5-2:2007 (not modified).
IEC 60947-5-2:2007/A1:2012 NOTE Harmonized as EN 60947-5-2:2007/A1:2012 (not modified).
IEC 60947-6-1:2005 NOTE Harmonized as EN 60947-6-1:2005 (not modified).

IEC 60947-6-1:2005/A1:2013 NOTE Harmonized as EN 60947-6-1:2005/A1:2014 (not modified).

" Superseded by EN 60947-4-3:2014 (IEC 60947-4-3:2014).
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IEC 60947-6-2:2002 NOTE Harmonized as EN 60947-6-2:2003 (not modified).
IEC 60947-6-2:2002/A1:2007 NOTE Harmonized as EN 60947-6-2:2003/A1:2007 (not modified).
IEC 61095:2009 NOTE Harmonized as EN 61095:2009 (not modified).
IEC 61439 Series NOTE Harmonized as EN 61439 Series (not modified).
IEC 61508-6 NOTE Harmonized as EN 61508-6.
CISPR 22 NOTE Harmonized as EN 55022.
1ISO 50001 NOTE Harmonized as EN ISO 50001.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 1: General rules

1 General

The purpose of this standard is to harmonize as far as practicable all rules and requirements of
a general nature applicable to low-voltage switchgear and controlgear in order to obtain
uniformity of requirements and tests throughout the corresponding range of equipment and to
avoid the need for testing to different standards.

All those parts of the various equipment standards which can be considered as general have
therefore been gathered in this standard together with specific subjects of wide interest and
application, e.g. temperature-rise, dielectric properties, etc.

For each type of low-voltage switchgear and controlgear, only two main documents are
necessary to determine all requirements and tests:

1) this basic standard, referred to as "Part 1" in the specific standards covering the various
types of low-voltage switchgear and controlgear;

2) the relevant equipment standard hereinafter referred to as the "relevant product standard"
or "product standard".

For a general rule to apply to a specific product standard, it shall be explicitly referred to by the
latter, by quoting the relevant clause or subclause number of this standard followed by
"IEC 60947-1" e.g. "7.2.3 of IEC 60947-1".

A specific product standard may not require, and hence may omit, a general rule (as being not
applicable), or it may add to it (if deemed inadequate in the particular case), but it may not
deviate from it, unless there is a substantial technical justification.

P NOTE The product standards forming the series of IEC standards covering low-voltage switchgear and
controlgear are:

IEC 60947-2: Part 2: Circuit-breakers

IEC 60947-3: Part 3: Switches, disconnectors, switch-disconnectors and fuse combination units

IEC 60947-4: Part 4: Contactors and motor-starters

IEC 60947-5: Part 5: Control-circuit devices and switching elements

IEC 60947-6: Part 6: Multiple function equipment

IEC 60947-7: Part 7: Ancillary equipment

IEC 60947-8: Part 8: Control units for built-in thermal protection (PTC) for rotating electrical machines.

1.1  Scope and object

This standard applies, when required by the relevant product standard, to low-voltage switchgear
and controlgear hereinafter referred to as “equipment” or “device” and intended to be connected
to circuits the rated voltage of which does not exceed 1 000 V a.c. or 1 500 V d.c.

This standard states the general rules and common safety requirements for low-voltage switchgear
and controlgear, including:

— definitions;

— characteristics; Documents
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— information supplied with the equipment;
— normal service, mounting and transport conditions;
— constructional and performance requirements;
— verification of characteristics and performance;
— environmental aspects.

This standard does not apply to low-voltage switchgear and controlgear assemblies which are
dealt with in IEC 61439 series, as applicable.

1.2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60050(151):2001, International Electrotechnical Vocabulary (IEV) — Chapter 151: Electrical
and magnetic devices

IEC 60050(441):1984, |International Electrotechnical Vocabulary (IEV) — Chapter 441:
Switchgear, controlgear and fuses
Amendment 1 (2000)

IEC 60050(604):1987, International Electrotechnical Vocabulary (IEV) — Chapter 604:
Generation, transmission and distribution of electricity — Operation
Amendment 1 (1998)

IEC 60050(826):2004, International Electrotechnical Vocabulary (IEV) — Chapter 826: Electrical
installations

IEC 60060, High-voltage test techniques

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

IEC 60068-2-1:1990, Environmental testing — Part 2-1: Tests — Tests A: Cold
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60068-2-2:1974, Environmental testing — Part 2-2: Tests — Tests B: Dry heat
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60068-2-6:1995, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27:1987, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60068-2-52:1996, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic
(sodium chloride solution)

IEC 60068-2-78:2001, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
State

IEC 60071-1:1993, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60073:2002, Basic and safety principles for man-machine interface, mD@EUementS

identification — Coding principles for indicators and actuators Document Sharing Hub
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IEC 60085:2004, Electrical insulation — Thermal classification
IEC 60092-504:2001, Electrical installations in ships — Part 504: Special features — Control and
instrumentation

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

IEC 60216, Guide for the determination of thermal endurance properties of electrical insulating
materials

IEC 60228:2004, Conductors of insulated cables

IEC 60269-1:1998, Low-voltage fuses — Part 1: General requirements
Amendment 1 (2005)

IEC 60269-2:1986, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use
by authorized persons (fuses mainly for industrial application)

Amendment 1 (1995)

Amendment 2 (2001)

IEC 60300-3-5:2001, Dependability management — Part 3-5: Application guide — Reliability test
conditions and statistical test principles

IEC 60344:1980, Guide to the calculation of resistance of plain and coated copper conductors
of low-frequency cables and wires
Amendment 1 (1985)

IEC 60364-4-44:2001, Electrical installations of buildings — Part 4-44: Protection for safety —
Protection against voltage disturbances and electromagnetic disturbances
Amendment 1 (2003)

IEC 60417-DB:20021, Graphical symbols for use on equipment

Text deleted

IEC 60445:1999, Basic and safety principles for man-machine interface, marking and
identification — Identification of equipment terminals and of terminations of certain designated
conductors, including general rules of an alphanumeric system

IEC 60447:2004, Basic and safety principles for man-machine interface, marking and
identification — Actuating principles

IEC 60529:1989, Degrees of protection provided by enclosures (IP code)
Amendment 1 (1999)

IEC 60617-DB:20011, Graphical symbols for diagrams

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

IEC 60664-3:2003, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution

IEC 60664-5:2007, Insulation coordination for equipment within low-voltage systems — Part 5:
Comprehensive method for determining clearances and creepage distances equal to or less
than 2 mm &l

IEC 60695-2-2:1991, Fire hazard testing — Part 2: Test methods — Section 2: Needle-flame test
Amendment 1 (1994)

IEC 60695-2-10:2000, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

1 “DB” refers to the IEC on-line database. Documents
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IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

I IEC 60695-2-12, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods —
Glow-wire flammability test method for materials

IEC 60695-11-10:1999, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and
vertical flame test methods
Amendment 1 (2003)

IEC 60947-5-1:2003, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

Amendment 1 (2009)

IEC 60947-8:2003, Low-voltage switchgear and controlgear — Part 8: Control units for built-in
thermal protection (PTC) for rotating electrical machines
Amendment 1 (2006)

IEC 60981:2004, Extra heavy-duty electrical rigid steel conduits

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 1. General requirements and
particular requirements for clamping units for conductors from 0,2 mm? up to 35 mm?
(included)

IEC 60999-2:2003, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 2: Particular requirements for
clamping units for conductors above 35 mm? up to 300 mm? (included)

IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current < 16 A per phase)

Amendment 1 (2008)
Amendment 2 (2009)

IEC 61000-3-3:2013, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment with
rated current <16 A per phase and not subject to conditional connection

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measure-
ment techniques — Radiated, radio-frequency, electromagnetic field immunity test

Amendment 1 (2007)
Amendment 2 (2010)

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measure-
ment techniques — Surge immunity test

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement
techniques — Power frequency magnetic field immunity test

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure-
ment techniques — Voltage dips, short interruptions and voltage variations immunity tests

Documents
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IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low-frequency immunity tests

Amendment 1 (2009)

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity for industrial environments

IEC 61131-2:2003, Programmable controllers — Part 2: Equipment requirements and tests

IEC 61140:2001, Protection against electric shock — Common aspects for installation and
equipment
Amendment 1 (2004)

IEC 61180 (all parts), High-voltage test techniques for low voltage equipment

I%> CISPR 11:2009, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement
Amendment 1 (2010)

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-
related systems

IEC 61557-2, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and 1 500
V d.c. — Equipment for testing, measuring or monitoring of protective measures — Part 2:
Insulation resistance @il

IEC 61649:2008, Weibull analysis

IEC 62061:2005, Safety of machinery — Functional safety of safety-related electrical, electronic
and programmable electronic control systems

IEC 62430:2009, Environmentally conscious design for electrical and electronic products
IEC 62474:2012, Material declaration for products of and for the electrotechnical industry

ISO 13849-1:2006, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

2 Definitions

NOTE 1 Most of the definitions listed in this clause are taken unchanged from the IEV (IEC 60050). When this is
the case, the IEV reference is given in brackets with the title (the first group of 3 figures indicates the IEV chapter
reference).

When an IEV definition is amended, the IEV reference is not indicated with the title, but in an explanatory note.

Alphabetical index of definitions

NOTE 2 The alphabetical list of ratings, characteristics and symbols is given in Clause 4.

Reference Page

A

" CONTACT L. e 2.3.12 45

Actuating force (MOmMENt) . ..o 2.4.17 53

Actuating system (of a mechanical switching device) .............ccoooiiiiiin. 2.3.16 45

A UL OT L. 2.3.17 45

Ambient air temperature...........ooii 2.1.9 33
ANti-pUMPING AEVICE. ..ot 2.3.20 47

Applied voltage (for a switching deviCe) ..........ocoviiiiiiiiiiii e, 2.5.32 67

ArCING CONTACT ... e 2.3.8 43

Arcing time (of a multipole switching device)............oooiiiiiiii, 2.5.41 69

Arcing time (of @ pole Or @ fUSE) ...ccuiieiiiii 2 3,40Doca9|ments
AUtomMaAatiC CONTIOl ... . e 245 Docurf@nt Sharing Hub
Auxiliary circuit (of a switching device) ........ooviiiiiiii 2.3.4 43
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Reference Page

AUXIHArY CONTACT. . ..ot 2.3.10 45
Auxiliary switch (of a mechanical switching device)...........cocooiiiiin. 2.3.11 45
B
D CONTACT e 2.3.13 45
Back-up protection ... 2.5.24 65
Break contact..... ..o 2.3.13 45
Breaking capacity (of a switching device or a fuse)..........ccocooviiiiiiiennnn. 2.5.12 61
Breaking current (of a switching device or afuse)...........coooiiiiiiiiiiiis 2.5.11 61
Break time ... 2.5.42 69
C
Cable POt e 2.7.3 41
CIrCUI-DIrEAKET ...t 2.2.11 39
) Clamping UNit......ooooeeie oo 2.3.26 47 ¢l
(1T =T o Vo7 P 2.5.46 71
Clearance between open contacts (gap) «.occveeeeieiiiiiiiiie e 2.5.49 71
Clearance between POIES ........cuuiieiii e 2.5.47 71
Clearance t0 earth. ... 2.5.48 71
Closed position (of a mechanical switching device)............co.cocviiiiiiiinnnnn... 2.4.20 53
Closing operation (of a mechanical switching device).............ccoocoiiiiiinnnen. 2438 51
ClOSING tIM e it 2.5.44 69
Comparative tracking index (CT1) ... 2.5.65 75
Conditional short-circuit current (of a circuit or a switching device)............. 2.5.29 65
CONAUCTIVE PaAIt. ...t 2.1.10 33
2D Connecting deviCe .........ooniiii e 2.3.22
Contact (of a mechanical switching device) ..o, 2.3.5 43
(070 01 €= 11 A o] 1T o1 2.3.6 43
Contactor (mechaniCal). ... e 2212 39
(70101 2= 11 (o] ol =Y F= |V 2.2.14 39
Control circuit (of a switching device) ... 2.3.3 43
Control CIrCUIt dEVICE......iiiiiiiii e 2.2.16 39
Control CONtACT. ... e 2.3.9 43
[020] 0] {01 [o 1=T- | A PP 2.1.3 31
Control switch (for control and auxiliary CirCuits) ..........ccooeviiiiiiiiiinneennn. 2.2.17 41
Conventional non-tripping current (of an over-current relay or release) ...... 2.5.30 65
Conventional tripping current (of an over-current relay or release............... 2.5.31 65
Co-ordination of iINSUlatioN.........ccooiiiiiii 2.5.61 75
Creepage diStANCEe .. oou it 2.5.51 71
Critical 10ad CUITENT ... ... 2.5.16 61
Critical short-circuit current .. ... 2.5.17 63
Current setting (of an over-current or overload relay or release)................. 2.4.37 57
Current setting range (of an over-current or overload relay or release)....... 2.4.38 57
CUt-Off CUITENT. e 2.5.19 63
Cut-off (current) characteristiC..........ooiii i, 2.5.21 63
D
DC steady-state recovery voltage .........coouiiiiiiiiiii 2.5.36 67
Definite time-delay over-current relay or release .............ccooiiiiiiiiininnss 2.4.26 55
Dependent manual operation (of a mechanical switching device) ............... 2412 51
Dependent power operation (of a mechanical switching device)................. 2.4.13 51
Direct over-current relay or release .........coooviiiiiiiiiii 2.4.28 55
DS CONNECION .. 2.2.8 37
Discrimination — see Over-current discrimination
E
EleCtric ShOCK ... 2.1.20 35
I*)Electronically controlled electromagnet..............cccovviiiiiiiiiiiiciieeieenn, 2.3.36
Electronic overload relay with current or voltage asymmetry function........ T.2.2
Electronic overload relay with ground/earth fault detection function .......... T.2.1
Electronic overload relay with phase reversal function............................. T2.3 Documents
Electronic overload relay with over voltage function ........................ {.2'4 Document Sharing Hub
Electronic overload relay with under power function.......................e T.2.6
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BN CIOSUIE. e 2.1.16 35
ENCIOSUIE POt e 2.7.2 41
Exposed conducCtive part ........ooviiiii i 2.1.11 33
D External control deViCe..........ccoovniiie e u.1.1
Extraneous conductive part ... 2112 33
F
Flexible CONAUCLON ..........oiiiiiiiiiieee e 2.3.32
Functional earth port ... 2.7.4 42
Functional overvoltage ... ... 2.5.54.3 73
U i e 224 37
Fuse-combination Unit....... ... 227 37
Fuse-element. ... 2.2.6 37
FUSE-IINK e 225 37
H
Homogeneous (uniform) field ... 2.5.62 75
I
Impulse withstand voltage ... 2.5.55 73
Independent manual operation (of a mechanical switching device)............. 2.4.15 53
Independent power operation (of a mechanical switching device)............... 2.4.16 53
INdicator light ... 2.3.19 47
__Indirect over-current relay or release ...............ccccoeeiiviiiinii 2429 55
INAIVIAUAI BNCIOSUIE ... ... 2.2.23
PO INRNIDIt CUITENt. .. oo T.2.5
Inhomogeneous (non-uniform) field ..........oooiii i . 2563 75
Instantaneous relay or release.........o.oviiiiiiiiii e 2.4.24 55
Insulation coordination barrier...... ... 2.1.23
INtegral ENCIOSUIE . ... e 2.1.17 35
INtErlOCKING AEVICE ...ouiiiiii i e 2.3.21 47
Inverse time-delay over-current relay or release ..........cc.coeeviiiiiiiiiinnen... 2.4.27 55
Isolating distance (of a pole of a mechanical switching device) .................. 2.5.50 71
Isolation (isolating fuNCLioN)..........cooiiiiii i 2.1.19 35
J
JOUIE INEEGIAl (J2E) ...t 2.5.18 63
L
Let-through Current ... ... 2.5.19 63
Let-through (current) characteristic............coooviiiiiii 2.5.21 63
Lightning OVervoltage ........couiiiiiii 2.5.54.2 73
Limiting ValUe .. ..o 2.5.2 57
LIV At e 2.1.13 33
LOCal CONEIOL .o 246 49
M
Magnetic overload relay Or release ........cc.ooveiiiiiiiii e 2.4.32 57
Main circuit (of a switching deviCe) .........ccooiiiiiiiii 2.3.2 43
Main CONACT ... 23.7 43
VAN POIt et 2.7.7 42
Make-break time ... ..o 2.5.45 69
MaKe CONtACT ... 2.3.12 45
MaKe HIME . e 2.5.43 69
Making capacity (of a switching device) ...........ccoviiiiiiii e 2.5.13 61
Manual CONtrOl ... ... e 244 49
Y=Y U = Yot 10 Y o 2.1.21 20
Maximum CroSS-SECHION ..o 2.3.35
Maximum prospective peak current (of an a.c. circuit) ............cccceeeiiiinnnn. 2.5.8 59
Mechanical sWitChing deViCe...... ..o 2.2.2 35
Micro-environment (of a clearance or creepage distance) .......................... 2.5.59 73
MiNiMUM CroSS-SECHION . ...iviii i ee e 2 3,34Documents
Multiple tip contact SyStemM .......o.oiiriiii 4-5‘33Docur33r{’i—2|5haring Hub
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N
Neutral conductor (Symbol N). ... 2.1.15 35
NOMINAI VAIUE ... e 2.5.1 57
) Non-universal clamping Unit..................ovviiiiiiiiiiiii 2.3.26.2
Non-universal terminal .........c.oiiii e 2.3.25.2
O
Open position (of a mechanical switching device) ..........ccocooiiiiiiiiiiinn.. 2.4.21 53
Opening operation (of a mechanical switching device) ..............ccooccoiinn. 249 51
Opening time (of a mechanical switching device)............c.cooiiiiiii. 2.5.39 69
Operating current (of an over-current relay or release)..........ccccoevveiieneannn. 2.4.36 57
Operating cycle (of a mechanical switching device) ...........cc.cooiiiiiiiini. 2.4.2 49
Operating sequence (of a mechanical switching device) ...........ccc.ccoeeennn. 243 49
Operation (of a mechanical switching device) ... 2.41 49
L0 17T Yo U =Y o 214 31
Over-current SeleCtiVity ...........ooeiiiiiiee e 2.5.23
Over-current protective co-ordination of over-current protective devices .... 2.5.22 63
Over-current relay Or release......c.vvuuiiii i 2.4.25 55
[ 171 ¢ (o ¥- T S 21.7 31
OVETIOAd CUITENT L.ttt et e e e eens 2.1.8 33
Overload relay Or release ..o 2.4.30 55
Overvoltage category (of a circuit or within an electrical system)................ 2.5.60 73
F)
Peak arc voltage (of a mechanical switching device)..............ccccooeiiiinn. 2.5.38 69
Peak withstand current...........oo 2.5.28 65
POt SWITCR. ..o 2.2.18 41
Pole of @ switching deVviCe ........oiiiiiii e 2.3.1 41
PoOlIULION . e 2.5.57 73
Pollution degree (of environmental conditions)...........ccoooiiiiiiiiiiii i 2.5.58 73
P Ot 2.7.1 41
Position indicating deviCe ..........ooiiiiiii 2.3.18 47
Positively driven operation........ ..o 2411 51
Positive opening operation (of a mechanical switching device)................... 2.410 51
Power-frequency recovery voltage ... ..o 2.5.35 67
Power-frequency withstand voltage.............ccooiiiiiiii 2.5.56 73
Power port (control supply port) ... 2.7.6 42
) Prepared CondUCON. .........veiie e 2.3.28 49 &l
Prospective breaking current (for a pole of a switching device
OF @ FUS). oot e 2.5.10 61
Prospective current (of a circuit and with respect to
a SWitching device Or @ fUSE) ..vuuiiiiii e 255 59
Prospective making current (for a pole of a switching device) .................... 259 59
Prospective peak CUMmeNnt.... ... 2.5.6 59
Prospective symmetrical current (of an a.c. circuit) ..........ccooocoiiiiiiiinns 257 59
Prospective transient recovery voltage (of a circuit) .............cocooeviiiinnnnnn. 2.5.37 67
Protective conductor (Symbol PE) ..o 2.1.14 33
PUSH-DULION L. 2.2.19 41
D Push-wire terminal................o 2.3.25.3 ¢
R
Rated control circuit supply voltage........ccooiiiiiii e, 2.5.67
Rated control circuit voltage.........cooiiiiii 2.5.66
Rated value. ... ... 253 59
RaAEING .o 254 59
ReCOVEry VOIAGE ....oeii e 2.5.33 67
Relay (€leCtrCal) ....iviiiii e 2.3.14 45
Release (of a mechanical switching device).........ccoooiiiiiiiiii 2.3.15 45
RemMote CONEIOL ..o e 2.4.7 49
Restoring force (Moment)... ..o 2.4.18 53
Reverse current relay or release (d.c. only) .....coooiiiiiiiiiiiii e 2,4.35D0ments
RiIGIA CONAUCTON ..o 27343 1 .
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S
SaAMPING TS ..o 2.6.3 75
D Screw-type terminal ........ccvevi i 2.3.24 47
Screwless-type terminal ... 2.3.25 4731
Selectivity (see 2.5.22)
Semiconductor contactor (solid-state contactor) ...........ccooooiiin, 2.2.13 39
Semiconductor switching device ...........coocoiiiiiiiii 2.2.3 37
SOt CIFCUIL oot ens 2.1.5 31
Short-circuit breaking capacity...........cooooiiiiiii 2.5.14 61
Short-CirCuit CUITENT ... e 2.1.6 31
Short-circuit making capacity.........ccoooiiiiiiii 2.5.15 61
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2.1 General terms

211

switchgear and controlgear

general term covering switching devices and their combination with associated control,
measuring, protective and regulating equipment, also assemblies of such devices and equip-
ment with associated interconnections, accessories, enclosures and supporting structures

[441-11-01]

21.2

switchgear

general term covering switching devices and their combination with associated control,
measuring, protective and regulating equipment, also assemblies of such devices and
equipment with associated interconnections, accessories, enclosures and supporting
structures, intended in principle for use in connection with generation, transmission, distribution
and conversion of electric energy

[441-11-02]

213

controlgear

general term covering switching devices and their combination with associated control,
measuring, protective and regulating equipment, also assemblies of such devices and
equipment with associated interconnections, accessories, enclosures and supporting struc-
tures, intended in principle for the control of electric energy consuming equipment

[441-11-03]

214
over-current
current exceeding the rated current

[441-11-06]

21.5

short circuit

accidental or intentional conductive path between two or more conductive parts forcing the
electric potential differences between these conductive parts to be equal to or close to zero

[151-12-04]

21.6

short-circuit current

over-current resulting from a short circuit due to a fault or an incorrect connection in an electric
circuit

[441-11-07]
2.1.7

overload
operating conditions in an electrically undamaged circuit which cause an over-current

[441-11-08]
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2.1.8
overload current
over-current occurring in an electrically undamaged circuit

21.9

ambient air temperature

temperature, determined under prescribed conditions, of the air surrounding the complete
switching device or fuse

[441-11-13]

NOTE For switching devices or fuses installed inside an enclosure, it is the temperature of the air outside the
enclosure.

2.1.10

conductive part

part which is capable of conducting current although it may not necessarily be used for carrying
service current

[441-11-09]

2.1.11

exposed conductive part

conductive part which can readily be touched and which is not normally alive, but which may
become alive under fault conditions

[441-11-10]
NOTE Typical exposed conductive parts are walls of enclosures, operating handles, etc.

2112

extraneous conductive part

conductive part not forming part of the electrical installation and liable to introduce a potential,
generally the earth potential

[826-03-03]

2.1.13

live part

conductor or conductive part intended to be energized in normal use, including a neutral
conductor but, by convention, not a PEN conductor

[826-03-01]

NOTE This term does not necessarily imply a risk of electric shock.

2.1.14

protective conductor (symbol PE)

conductor required by some measures for protection against electric shock for electrically
connecting any of the following parts:

— exposed conductive parts,

— extraneous conductive parts,

— main earthing terminal,

— earth electrode,

— earthed point of the source or artificial neutral

[826-04-05]
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2115

neutral conductor (symbol N)

conductor connected to the neutral point of a system and capable of contributing to the
transmission of electrical energy

[826-01-03]

NOTE In some cases, the functions of the neutral conductor and the protective conductor may be combined under
specified conditions in one and the same conductor referred to as the PEN conductor (Symbol PEN).

2.1.16

enclosure

part providing a specified degree of protection of equipment against certain external influences
and a specified degree of protection against approach to or contact with live parts and moving
parts

NOTE This definition is similar to IEV 441-13-01, which applies to assemblies.

2117
integral enclosure
enclosure which forms an integral part of the equipment

2.1.18

utilization category (for a switching device or a fuse)

combination of specified requirements related to the conditions in which the switching device or
the fuse fulfils its purpose, selected to represent a characteristic group of practical applications

[441-17-19]

NOTE The specified requirements may concern e.g. the values of making capacities (if applicable), breaking
capacities and other characteristics, the associated circuits and the relevant conditions of use and behaviour.

2.1.19

isolation (isolating function)

function intended to cut off the supply from all or a discrete section of the installation by
separating the installation or section from every source of electrical energy for reasons of
safety

2.1.20

electric shock

pathophysiological effect resulting from an electric current passing through a human or animal
body

[826-03-04]

21.21

manufacturer

for the purposes of this standard, any person, company or organisation with ultimate
responsibility as follows:

- to verify compliance with the appropriate standard or standards

- to provide the product information according to Clause 5

NOTE For instance, in the case of “protected starters” assembled according to the instructions of the component
providers, the manufacturer will be the entity that undertook the assembly.

2.1.22
solid insulation
solid insulating material interposed between two conductive parts
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2.1.23
insulation coordination barrier
solid insulating material that is not an integral part, provided for the purpose of increasing either
creepage distances or clearance distances or both

2.2 Switching devices

221
switching device
device designed to make or break the current in one or more electric circuits

[441-14-01]

NOTE A switching device may perform one or both of these operations.

222

mechanical switching device

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

[441-14-02]

NOTE Any mechanical switching device may be designated according to the medium in which its contacts open
and close, e.g.: air, SFg, oil.

223

semiconductor switching device

switching device designed to make and/or break the current in an electric circuit by means of
the controlled conductivity of a semiconductor

NOTE This definition differs from IEV 441-14-03 since a semiconductor switching device is also designed for
breaking the current.

224

fuse

device that, by the fusing of one or more of its specifically designed and proportioned
components, opens the circuit in which it is inserted by breaking the current when this exceeds
a given value for a sufficient time. The fuse comprises all the parts that form the complete
device

[441-18-01]

225

fuse-link

part of a fuse (including the fuse-element(s)) intended to be replaced after the fuse has
operated

[441-18-09]

2.2.6

fuse-element

part of the fuse-link designed to melt under the action of current exceeding some definite value
for a definite period of time

[441-18-08]

227

fuse-combination unit

combination of a mechanical switching device and one or more fuses in a composite unit,
assembled by the manufacturer or in accordance with his instructions
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2.2.8

disconnector

mechanical switching device which, in the open position, complies with the requirements
specified for the isolating function

NOTE This definition differs from IEV 441-14-05 because the requirements for the isolating function are not based
only on an isolating distance.

229

switch (mechanical)

mechanical switching device capable of making, carrying and breaking currents under normal
circuit conditions which may include specified operating overload conditions and also carrying
for a specified time currents under specified abnormal circuit conditions such as those of short
circuit

[441-14-10]

NOTE A switch may be capable of making but not breaking short-circuit currents.

2.2.10

switch-disconnector

switch which, in the open position, satisfies the isolating requirements specified for a
disconnector

[441-14-12]

2.2.11

circuit-breaker

mechanical switching device, capable of making, carrying and breaking currents under normal
circuit conditions and also making, carrying for a specified time and breaking currents under
specified abnormal circuit conditions such as those of short circuit

[441-14-20]

2212

contactor (mechanical)

mechanical switching device having only one position of rest, operated otherwise than by hand,
capable of making, carrying and breaking currents under normal circuit conditions including
operating overload conditions

[441-14-33]

NOTE Contactors may be designated according to the method by which the force for closing the main contacts is
provided.

2213
semiconductor contactor (solid-state contactor)
device which performs the function of a contactor by utilizing a semiconductor switching device

NOTE A semiconductor contactor may also contain mechanical switching devices.

2.2.14
contactor relay
contactor used as a control switch

[441-14-35]
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2215

starter

combination of all the switching means necessary to start and stop a motor, in combination with
suitable overload protection

[441-14-38]

NOTE Starters may be designated according to the method by which the force for closing the main contacts is
provided.

2.2.16

control circuit device

electrical device, intended for the controlling, signalling, interlocking, etc. of switchgear and
controlgear

NOTE Control circuit devices may include associated devices dealt with in other standards, such as instruments,
potentiometers, relays, in so far as such associated devices are used for the purposes specified.

2217

control switch (for control and auxiliary circuits)

mechanical switching device which serves the purpose of controlling the operation of
switchgear or controlgear, including signalling, electrical interlocking, etc.

[441-14-46]
NOTE A control switch consists of one or more contact elements with a common actuating system.

2.2.18
pilot switch
non-manual control switch actuated in response to specified conditions of an actuating quantity

[441-14-48]

NOTE The actuating quantity may be pressure, temperature, velocity, liquid level, elapsed time, etc.

2.2.19

push-button

control switch having an actuator intended to be operated by force exerted by a part of the
human body, usually the finger or palm of the hand, and having stored energy (spring) return

[441-14-53]

2.2.20

terminal block

insulating part carrying one or more mutually insulated terminal assemblies and intended to be
fixed to a support

2.2.21

short-circuit protective device (SCPD)

device intended to protect a circuit or parts of a circuit against short-circuit currents by
interrupting them

2.2.22

surge arrester

device designed to protect the electrical apparatus from high transient overvoltages and to limit
the duration and frequently the amplitude of the follow-on current

[604-03-51]
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P2 2.2.23
individual enclosure
enclosure designed and dimensioned to contain one equipment only

2.3 Parts of switching devices

231

pole of a switching device

portion of a switching device associated exclusively with one electrically separated conducting
path of its main circuit and excluding those portions which provide a means for mounting and
operating all poles together

[441-15-01]

NOTE A switching device is called single-pole if it has only one pole. If it has more than one pole, it may be called
multipole (two-pole, three-pole, etc.) provided the poles are or can be coupled in such a manner as to operate
together.

2.3.2

main circuit (of a switching device)

all the conductive parts of a switching device included in the circuit which it is designed to close
or open

[441-15-02]

233

control circuit (of a switching device)

all the conductive parts (other than the main circuit) of a switching device which are included in
a circuit used for the closing operation or opening operation, or both, of the device

[441-15-03]

2.3.4

auxiliary circuit (of a switching device)

all the conductive parts of a switching device which are intended to be included in a circuit
other than the main circuit and the control circuits of the device

[441-15-04]

NOTE Some auxiliary circuits fulfil supplementary functions such as signalling, interlocking, etc., and, as such,
they may be part of the control circuit of another switching device.

235

contact (of a mechanical switching device)

conductive parts designed to establish circuit continuity when they touch and which, due to
their relative motion during an operation, open or close a circuit or, in the case of hinged or
sliding contacts, maintain circuit continuity

[441-15-05]
2.3.6

contact piece
one of the conductive parts forming a contact

[441-15-06]
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2.3.7

main contact

contact included in the main circuit of a mechanical switching device, intended to carry, in the
closed position, the current of the main circuit

[441-15-07]

2.3.8
arcing contact
arc contact on which the arc is intended to be established

[441-15-08]

NOTE An arcing contact may serve as a main contact; it may be a separate contact so designed that it opens after
and closes before another contact which it is intended to protect from deterioration.

2.3.9

control contact

contact included in a control circuit of a mechanical switching device and mechanically
operated by this device

[441-15-09]

2.3.10
auxiliary contact
contact included in an auxiliary circuit and mechanically operated by the switching device

[441-15-10]

2.3.11

auxiliary switch (of a mechanical switching device)

switch containing one or more control and/or auxiliary contacts mechanically operated by a
switching device

[441-15-11]

2.3.12

a" contact — make contact
control or auxiliary contact which is closed when the main contacts of the mechanical switching
device are closed and open when they are open

[441-15-12]

2.3.13

"b" contact — break contact

control or auxiliary contact which is open when the main contacts of the mechanical switching
device are closed and closed when they are open

[441-15-13]
2.3.14
relay (electrical)

device designed to produce sudden, predetermined changes in one or more electrical output
circuits when certain conditions are fulfilled in the electrical input circuits controlling the device

[446-11-01]
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2.3.15

release (of a mechanical switching device)

device, mechanically connected to a mechanical switching device, which releases the holding
means and permits the opening or the closing of the switching device

[441-15-17]

NOTE A release can have instantaneous, time-delay, etc., operation. The various types of releases are defined in
2.4.24 to 2.4.35.

2.3.16

actuating system (of a mechanical switching device)

whole of the operating means of a mechanical switching device which transmit the actuating
force to the contact pieces

NOTE The operating means of an actuating system may be mechanical, electromagnetic, hydraulic, pneumatic,
thermal, etc.

2.3.17
actuator
part of the actuating system to which an external actuating force is applied

[441-15-22]

NOTE The actuator may take the form of a handle, knob, push-button, roller, plunger, etc.

2.3.18

position indicating device

part of a mechanical switching device which indicates whether it is in the open, closed, or,
where appropriate, earthed position

[441-15-25]

2.3.19
indicator light
light signal giving information either by lighting or extinguishing

2.3.20

anti-pumping device

device which prevents reclosing after a close-open operation as long as the device initiating
closing is maintained in the position for closing

[441-16-48]

2.3.21

interlocking device

device which makes the operation of a switching device dependent upon the position of
operation of one or more other pieces of equipment

[441-16-49]
2.3.22
connecting device

a device for the electrical connection of one (or more) conductor(s), comprising one (or more)
terminal(s), either fixed to a base or forming an integral part of the equipment

[IEC 60999-1:1999, 3.3]

2.3.23

terminal

conductive part of one pole of a device for electrical connection to external circuit, composed

of one or more clamping unit(s) and insulation if necessary Documents
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) 2.3.24
screw-type terminal
terminal intended for the connection and disconnection of conductors or for the inter-
connection of two or more conductors, the connection being made, directly or indirectly, by
means of screws or nuts of any kind

NOTE Examples are given in Annex D.

2.3.25

screwless-type terminal

terminal intended for the connection and disconnection of conductors or for the
interconnection on two or more conductors, the connection being made, directly or indirectly,
by means of springs, wedges, eccentrics or cones, etc.

NOTE Examples are given in Annex D.

2.3.25.1
universal terminal
terminal for the connection and disconnection of all types of conductors (rigid and flexible)

[IEC 60998-2-2:2002, 3.101.1]

2.3.25.2

non-universal terminal

terminal for the connection and disconnection of a certain kind of conductor only (for example,
solid conductors only or rigid [solid and stranded] conductors only)

[IEC 60998-2-2:2002, 3.101.2]

2.3.25.3

push-wire terminal

non-universal terminal in which the connection is made by pushing in rigid (solid or stranded)
conductors

[IEC 60998-2-2:2002, 3.101.3]

2.3.26

clamping unit

the part(s) of the terminal necessary for the mechanical clamping and the electrical
connection of the conductor(s), including the parts which are necessary to ensure the correct
contact pressure

[IEC 60999-1:1999, 3.1]

2.3.26.1
universal clamping unit
clamping unit intended for all types of conductors

2.3.26.2

non-universal clamping unit

clamping unit intended for certain types of conductors only, for example:
— push-wire clamping unit for solid conductors only

— push-wire clamping unit for rigid (solid and stranded) conductors only

NOTE On push-wire clamping unit the connection is made by simple insertion of rigid conductors. (see 7.1.8.1)

Documents

Document Sharing Hub

Full document details: BS EN 60947-1:2007+A2:2014


http://www.avadocuments.com/doc/bs-en-60947-1-2007-a2-2014
http://www.avadocuments.com/doc/bs-en-60947-1-2007-a2-2014

BS EN 60947-1:2007+A2:2014
-29 - IEC 60947-1:2007+A2:2014 (E)

Py 2.3.27
unprepared conductor
conductor which has been cut and the insulation of which has been removed for insertion into
a terminal

NOTE A conductor the shape of which is arranged for introduction into a terminal or the strands of which are
twisted to consolidate the end is considered to be an unprepared conductor.

2.3.28

prepared conductor

conductor, the strands of which are soldered or the end of which is fitted with a cable lug,
eyelet, etc.

"2 2.3.29
solid conductor
conductor consisting of a single wire

NOTE 1 The solid conductor may be circular or shaped.

NOTE 2 Solid conductor is defined as class 1 conductor in IEC 60228, or by IEC 60344, or equivalent AWG/kcmil.

[461-01-06, modified]

2.3.30
stranded conductor
conductor consisting of a number of wires, all or some of which are wound in a helix

NOTE Stranded conductor is defined as class 2 conductor in IEC 60228, or by IEC 60344, or equivalent
AWG/kemil.

[151-12-36, modified]

2.3.31

rigid conductor

solid or stranded conductor having wires of such diameters, or so assembled, that the
conductor is not suitable for use in a flexible cable

2.3.32

flexible conductor

stranded conductor having wires of diameters small enough and so assembled that the
conductor is suitable for use in a flexible cable

NOTE Flexible conductor is defined as class 5 or class 6 conductor in IEC 60228, or by IEC 60344, or equivalent
AWG/kemil.

[461-01-11, modified] ¢

I*2 2.3.33 &4
multiple tip contact system
contact system comprising more than one contact gap per pole, which can be switched, in
series and/or in parallel

> 2.3.34 ¢d
minimum cross-section
value of the smallest connectable conductor cross-section stated by the manufacturer as
suitable for the terminal

NOTE The manufacturer may declare several minimum cross-sections depending on the type of conductor, for
example rigid, stranded, flexible, with or without ferrule. Documents
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2 2.3.35 &
maximum cross-section
value of the largest connectable conductor cross-section stated by the manufacturer as
suitable for the terminal

NOTE 1 The manufacturer may declare several maximum cross-sections depending on the type of conductor, for
example rigid, stranded, flexible, with or without ferrule.

NOTE 2 The term “rated cross-section” used in IEC 60947-7-1 and IEC 60999-2 and the term “rated connecting
capacity” of a clamping unit used in IEC 60999-1 are considered equivalent when referring to certain thermal,
mechanical and electrical requirements, as stated by the manufacturer and as specified in their relevant product
standard.

2.3.36
electronically controlled electromagnet
electromagnet in which the coil is controlled by a circuit with active electronic elements

2.4 Operation of switching devices

2.4.1
operation (of a mechanical switching device)
transfer of the moving contact(s) from one position to an adjacent position

[441-16-01]

NOTE 1 For example, for a circuit-breaker, this may be a closing operation or an opening operation.

NOTE 2 If distinction is necessary, an operation in the electrical sense, e.g., make or break, is referred to as a
switching operation, and an operation in the mechanical sense, e.g., close or open, is referred to as a mechanical
operation.

2.4.2

operating cycle (of a mechanical switching device)

succession of operations from one position to another and back to the first position through all
other positions, if any

[441-16-02]

243
operating sequence (of a mechanical switching device)
succession of specified operations with specified time intervals

[441-16-03]

244
manual control
control of an operation by human intervention

[441-16-04]

245

automatic control

control of an operation without human intervention, in response to the occurrence of
predetermined conditions

[441-16-05]

2.4.6
local control
control of an operation at a point on or adjacent to the controlled switching device

[441-16-06] Documents
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2.4.7
remote control
control of an operation at a point distant from the controlled switching device

[441-16-07]

248
closing operation (of a mechanical switching device)
operation by which the device is brought from the open position to the closed position

[441-16-08]

249
opening operation (of a mechanical switching device)
operation by which the device is brought from the closed position to the open position

[441-16-09]

2410

positive opening operation (of a mechanical switching device)

opening operation which, in accordance with specified requirements, ensures that all the main
contacts are in the open position when the actuator is in the position corresponding to the open
position of the device

[441-16-11]

2.4.1

positively driven operation

operation which, in accordance with specified requirements, is designed to ensure that auxiliary
contacts of a mechanical switching device are in the respective positions corresponding to the
open or closed position of the main contacts

[441-16-12]

2412

dependent manual operation (of a mechanical switching device)

operation solely by means of directly applied manual energy such that the speed and force of
the operation are dependent upon the action of the operator

[441-16-13]

2413

dependent power operation (of a mechanical switching device)

operation by means of energy other than manual, where the completion of the operation is
dependent upon the continuity of the power supply (to solenoids, electric or pneumatic motors,
etc.)

[441-16-14]
2.4.14
stored energy operation (of a mechanical switching device)

operation by means of energy stored in the mechanism itself prior to the completion of the
operation and sufficient to complete it under predetermined conditions

[441-16-15]

NOTE This kind of operation may be subdivided according to:

1 the manner of storing the energy (spring, weight, etc.);

2 the origin of the energy (manual, electric, etc.); Documents
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2415

independent manual operation (of a mechanical switching device)

stored energy operation where the energy originates from manual power, stored and released
in one continuous operation, such that the speed and force of the operation are independent of
the action of the operator

[441-16-16]

2.4.16

independent power operation (of a mechanical switching device)

stored energy operation where the stored energy originates from an external power source and
is released in one continuous operation, such that the speed and force of the operation are
independent of the action of the operator

2.4.17
actuating force (moment)
force (moment) applied to an actuator necessary to complete the intended operation

[441-16-17]

2.4.18
restoring force (moment)
force (moment) provided to restore an actuator or a contact element to its initial position

[441-16-19]

2419
travel (of a mechanical switching device or a part thereof)
displacement (translation or rotation) of a point on a moving element

[441-16-21]

NOTE Distinction may be made between pre-travel, over-travel, etc.

2.4.20
closed position (of a mechanical switching device)
position in which the predetermined continuity of the main circuit of the device is secured

[441-16-22]

2.4.21

open position (of a mechanical switching device)

position in which the predetermined dielectric withstand voltage requirements are satisfied
between open contacts in the main circuit of the device

NOTE This definition differs from IEV 441-16-23 to meet the requirements of dielectric properties.

2.4.22
tripping (operation)
opening operation of a mechanical switching device initiated by a relay or release

2.4.23

trip-free mechanical switching device

mechanical switching device, the moving contacts of which return to and remain in the open
position when the opening (i.e. tripping) operation is initiated after the initiation of the closing
operation, even if the closing command is maintained

NOTE 1 To ensure proper breaking of the current which may have been established, it may be necessary that the

contacts momentarily reach the closed position. Documents

NOTE 2 The wording of IEV 441-16-31 has been completed by adding "(i.e. tripping)" sin:2 ''\e bpening operatio .
of a trip-free mechanical switching device is automatically controlled. Dotoment gha“ng Hub
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2.4.24
instantaneous relay or release
relay or release which operates without any intentional time-delay

2.4.25

over-current relay or release

relay or release which causes a mechanical switching device to open with or without time-delay
when the current in the relay or release exceeds a predetermined value

NOTE This value can in some cases depend upon the rate-of-rise of current.

2.4.26

definite time-delay over-current relay or release

over-current relay or release which operates with a definite time-delay which may be
adjustable, but is independent of the value of the over-current

2.4.27

inverse time-delay over-current relay or release

over-current relay or release which operates after a time-delay inversely dependent upon the
value of the over-current

NOTE Such a relay or release may be designed so that the time-delay approaches a definite minimum value for
high values of over-current.

2.4.28

direct over-current relay or release

over-current relay or release directly energized by the current in the main circuit of a switching
device

2.4.29

indirect over-current relay or release

over-current relay or release energized by the current in the main circuit of a switching device
through a current transformer or a shunt

2.4.30
overload relay or release
over-current relay or release intended for protection against overloads

2.4.31

thermal overload relay or release

inverse time-delay overload relay or release depending for its operation (including its time-
delay) on the thermal action of the current flowing in the relay or release

2.4.32

magnetic overload relay or release

overload relay or release depending for its operation on the force exerted by the current in the
main circuit exciting the coil of an electromagnet

NOTE Such a relay or release usually has an inverse time-delay/current characteristic.

2.4.33
shunt release
release energized by a source of voltage

[441-16-41]

NOTE The source of voltage may be independent of the voltage of the main circuit.

Documents

Document Sharing Hub

Full document details: BS EN 60947-1:2007+A2:2014


http://www.avadocuments.com/doc/bs-en-60947-1-2007-a2-2014
http://www.avadocuments.com/doc/bs-en-60947-1-2007-a2-2014

BS EN 60947-1:2007+A2:2014
IEC 60947-1:2007+A2:2014 (E) -34 -

2.4.34

under-voltage relay or release

relay or release which permits a mechanical switching device to open or close, with or without
time-delay, when the voltage across the terminals of the relay or release falls below a
predetermined value

2.4.35

reverse current relay or release (d.c. only)

relay or release which permits a mechanical switching device to open, with or without time-
delay, when the current flows in the reverse direction and exceeds a predetermined value

2.4.36
operating current (of an over-current relay or release)
value of current at and above which the relay or release will operate

2.4.37

current-setting (of an over-current or overload relay or release)

value of current of the main circuit to which the operating characteristics of the relay or release
are referred and for which the relay or release is set

NOTE A relay or release may have more than one current setting, provided by an adjustment dial, interchangeable
heaters, etc.

2.4.38

current setting range (of an over-current or overload relay or release)

range between the minimum and maximum values over which the current setting of the relay or
release can be adjusted

2.5 Characteristic quantities

2.51
nominal value
value of a quantity used to designate and identify a component, device, equipment, or system

[151-16-09]
NOTE The nominal value is generally a rounded value.

2.5.2

limiting value

in a specification of a component, device, equipment, or system, the greatest or smallest
admissible value of a quantity

[151-16-10]

2.5.3

rated value

value of a quantity used for specification purposes, established for a specified set of operating
conditions of a component, device, equipment, or system

[151-16-08]
2.5.4

rating
set of rated values and operating conditions

[151-16-11]
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255

prospective current (of a circuit and with respect to a switching device or a fuse)

current that would flow in the circuit if each pole of the switching device or the fuse were
replaced by a conductor of negligible impedance

[441-17-01]

NOTE The method to be used to evaluate and to express the prospective current is to be specified in the relevant
product standard.

2.5.6
prospective peak current
peak value of a prospective current during the transient period following initiation

[441-17-02]

NOTE The definition assumes that the current is made by an ideal switching device, i.e. with instantaneous
transition from infinite to zero impedance. For circuits where the current can follow several different paths, e.g.
polyphase circuits, it further assumes that the current is made simultaneously in all poles, even if only the current in
one pole is considered.

2.5.7

prospective symmetrical current (of an a.c. circuit)

prospective current when it is initiated at such an instant that no transient phenomenon follows
the initiation

[441-17-03]

NOTE 1 For polyphase circuits the condition of non-transient period can only be satisfied for the current in one
pole at a time.

NOTE 2 The prospective symmetrical current is expressed by its r.m.s. value.

2.5.8

maximum prospective peak current (of an a.c. circuit)

prospective peak current when initiation of the current takes place at the instant which leads to
the highest possible value

[441-17-04]

NOTE For a multipole device in a polyphase circuit, the maximum prospective peak current refers to one pole
only.

259
prospective making current (for a pole of a switching device)
prospective current when initiated under specified conditions

[441-17-05]

NOTE The specified conditions may relate to the method of initiation, e.g. by an ideal switching device, or to the
instant of initiation, e.g., leading to the maximum prospective peak current in an a.c. circuit, or to the highest rate of
rise. The specification of these conditions is given in the relevant product standard.

2.5.10

prospective breaking current (for a pole of a switching device or a fuse)

prospective current evaluated at a time corresponding to the instant of the initiation of the
breaking process

[441-17-06]

NOTE Specifications concerning the instant of the initiation of the breaking process are given in the relevant
product standard. For mechanical switching devices or fuses, it is usually defined as the moment of initiation of the

arc during the breaking process.
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2.5.11

breaking current (of a switching device or a fuse)

current in a pole of a switching device or in a fuse at the instant of initiation of the arc during a
breaking process

[441-17-07]
NOTE For a.c., the current is expressed as the symmetrical r.m.s. value of the a.c. component.

2512

breaking capacity (of a switching device or a fuse)

value of prospective breaking current that a switching device or a fuse is capable of breaking at
a stated voltage under prescribed conditions of use and behaviour

[441-17-08]

NOTE 1 The voltage to be stated and the conditions to be prescribed are dealt with in the relevant product
standard.

NOTE 2 For a.c., the current is expressed as the symmetrical r.m.s. value of the a.c. component.

NOTE 3 For short-circuit breaking capacity, see 2.5.14.

2.5.13

making capacity (of a switching device)

value of prospective making current that a switching device is capable of making at a stated
voltage under prescribed conditions of use and behaviour

[441-17-09]

NOTE 1 The voltage to be stated and the conditions to be prescribed are dealt with in the relevant product
standard.

NOTE 2 For short-circuit making capacity, see 2.5.15.

2.5.14

short-circuit breaking capacity

breaking capacity for which prescribed conditions include a short circuit at the terminals of the
switching device

[441-17-11]

2515

short-circuit making capacity

making capacity for which prescribed conditions include a short circuit at the terminals of the
switching device

[441-17-10]

2.5.16

critical load current

value of breaking current, within the range of service conditions, at which the arcing time is
significantly extended

2.517

critical short-circuit current

value of breaking current, less than the rated short-circuit breaking capacity, at which the arc
energy is significantly higher than at the rated short-circuit breaking capacity
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2.5.18
Joule integral (/12t)
integral of the square of the current over a given time interval

[441-18-23]

t
12t = I*iz dt
tO
2.5.19
cut-off current — let-through current

maximum instantaneous value of current attained during the breaking operation of a switching
device or a fuse

[441-17-12]

NOTE This concept is of particular importance when the switching device or the fuse operates in such a manner
that the prospective peak current of the circuit is not reached.

2.5.20

time-current characteristic

curve giving the time, e.g. pre-arcing time or operating time, as a function of the prospective
current, under stated conditions of operation

[441-17-13]

2.5.21

cut-off (current) characteristic — let-through (current) characteristic

curve giving the cut-off current as a function of the prospective current, under stated conditions
of operation

[441-17-14]

NOTE In the case of a.c., the values of the cut-off currents are the maximum values which can be reached
whatever the degree of asymmetry. In the case of d.c., the values of the cut-off currents are the maximum values
reached related to the time constant as specified.

2.5.22

over-current protective co-ordination of over-current protective devices

co-ordination of two or more over-current protective devices in series to ensure overcurrent
discrimination (selectivity) and/or back-up protection

2.5.23

over-current selectivity
co-ordination of the operating characteristics of two or more over-current protective devices
such that, on the incidence of over-currents within stated limits, the device intended to operate
within these limits does so, while the other(s) does (do) not

text deleted

NOTE Distinction is made between series [ selectivity & involving different over-current protective devices
passing substantially the same over-current and network [ selectivity & involving identical protective devices
passing different proportions of the over-current.

2.5.24

back-up protection

over-current co-ordination of two over-current protective devices in series where the protective
device, generally but not necessarily on the supply side, effects the over-current protection with
or without the assistance of the other protective device and prevents any excessive stress on
the latter
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2.5.25

take-over current

current co-ordinate of the intersection between the time-current characteristics of two over-
current protective devices

[441-17-16]

2.5.26
short-time delay
any intentional delay in operation within the limits of the rated short-time withstand current

2.5.27

short-time withstand current

current that a circuit or a switching device in the closed position can carry during a specified
short time under prescribed conditions of use and behaviour

[441-17-17]

2.5.28

peak withstand current

value of peak current that a circuit or a switching device in the closed position can withstand
under prescribed conditions of use and behaviour

[441-17-18]

2.5.29

conditional short-circuit current (of a circuit or a switching device)

prospective current that a circuit or a switching device, 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 For the purpose of this standard, the short-circuit protective device is generally a circuit-breaker or a
fuse.

NOTE 2 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.

2.5.30

conventional non-tripping current (of an over-current relay or release)

specified value of current which the relay or release can carry for a specified time
(conventional time) without operating

2.5.31

conventional tripping current (of an over-current relay or release)

specified value of current which causes the relay or release to operate within a specified time
(conventional time)

2.5.32

applied voltage (for a switching device)

voltage which exists across the terminals of a pole of a switching device just before the making
of the current

[441-17-24]

NOTE This definition applies to a single-pole device. For a multipole device it is the phase-to-phase voltage
across the supply terminals of the device.

2.5.33
recovery voltage
voltage which appears across the terminals of a pole of a switching device or a fuse after the

breaking of the current Documents
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NOTE 1 This voltage may be considered in two successive intervals of time, one during which a transient voltage
exists, followed by a second one during which the power-frequency voltage or the steady-state recovery voltage
alone exists.

NOTE 2 This definition applies to a single-pole device. For a multipole device it is the phase-to-phase voltage
across the supply terminals of the device.

2.5.34
transient recovery voltage (abbreviation TRV)
recovery voltage during the time in which it has a significant transient character

[441-17-26]

NOTE The transient voltage may be oscillatory or non-oscillatory or a combination of these depending on the
characteristics of the circuit, the switching device or the fuse. It includes the voltage shift of the neutral of a
polyphase circuit.

2.5.35
power-frequency recovery voltage
recovery voltage after the transient voltage phenomena have subsided

[441-17-27]

2.5.36

d.c. steady-state recovery voltage

recovery voltage in a d.c. circuit after the transient voltage phenomena have subsided,
expressed by the mean value where ripple is present

[441-17-28]

2.5.37

prospective transient recovery voltage (of a circuit)

transient recovery voltage following the breaking of the prospective symmetrical current by an
ideal switching device

[441-17-29]

NOTE The definition assumes that the switching device or the fuse, for which the prospective transient recovery
voltage is sought, is replaced by an ideal switching device, i.e. having instantaneous transition from zero to infinite
impedance at the very instant of zero current, i.e. at the "natural" zero. For circuits where the current can follow
several different paths, e.g. a polyphase circuit, the definition further assumes that the breaking of the current by
the ideal switching device takes place only in the pole considered.

2.5.38

peak arc voltage (of a mechanical switching device)

maximum instantaneous value of voltage which, under prescribed conditions, appears across
the terminals of a pole of a switching device during the arcing time

[441-17-30]
2,5.39
opening time (of a mechanical switching device)

interval of time between the specified instant of initiation of the opening operation and the
instant when the arcing contacts have separated in all poles

[441-17-36]

NOTE The instant of initiation of the opening operation, i.e. the application of the opening command (e.g.
energizing the release), is given in the relevant product standard.
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2.5.40

arcing time (of a pole or a fuse)

interval of time between the instant of the initiation of the arc in a pole or a fuse and the instant
of final arc extinction in that pole or that fuse

[441-17-37]

2.5.41

arcing time (of a multipole switching device)

interval of time between the instant of the first initiation of an arc and the instant of final arc
extinction in all poles

[441-17-38]

2.5.42

break time

interval of time between the beginning of the opening time of a mechanical switching device (or
the pre-arcing time of a fuse) and the end of the arcing time

[441-17-39]

2.5.43

make time

interval of time between the initiation of the closing operation and the instant when the current
begins to flow in the main circuit

[441-17-40]

2.5.44

closing time

interval of time between the initiation of the closing operation and the instant when the contacts
touch in all poles

[441-17-41]

2.5.45

make-break time

interval of time between the instant when the current begins to flow in a pole and the instant of
final arc extinction in all poles, with the opening release energized at the instant when current
begins to flow in the main circuit

[441-17-43]

2.5.46

clearance

distance between two conductive parts, along a string stretched the shortest way between
these conductive parts

[441-17-31]
2.5.47

clearance between poles
clearance between any conductive parts of adjacent poles

[441-17-32]
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2.5.48

clearance to earth

clearance between any conductive parts and any parts which are earthed or intended to be
earthed

[441-17-33]

2.5.49

clearance between open contacts (gap)

total clearance between the contacts, or any conductive parts connected thereto, of a pole of a
mechanical switching device in the open position

[441-17-34]

2.5.50
isolating distance (of a pole of a mechanical switching device)
clearance between open contacts meeting the safety requirements specified for disconnectors

[441-17-35]

2.5.51
creepage distance
shortest distance along the surface of an insulating material between two conductive parts

NOTE A joint between two pieces of insulating material is considered part of the surface.

2.5.52

working voltage

highest r.m.s. value of the a.c. or d.c. voltage across any particular insulation which can occur
when the equipment is supplied at rated voltage

NOTE 1 Transients are disregarded.

NOTE 2 Both open-circuit conditions and normal operating conditions are taken into account.

2.5.53

temporary overvoltage

phase-to-earth, phase-to-neutral or phase-to-phase overvoltage at a given location and of
relatively long duration (several seconds)

2.5.54
transient overvoltages
transient overvoltages in the sense of this standard are the following:

2.5.54.1

switching overvoltage

transient overvoltage at a given location on a system due to a specific switching operation or a
fault

2.5.54.2
lightning overvoltage
transient overvoltage at a given location on a system due to a specific lightning discharge

[see also IEC 60060 and IEC 60071-1]

2.5.54.3
functional overvoltage
deliberately imposed overvoltage necessary for the functioning of a device
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2.5.55

impulse withstand voltage

highest peak value of an impulse voltage, of prescribed form and polarity, which does not
cause breakdown under specified conditions of test

2.5.56

power-frequency withstand voltage

r.m.s. value of a power-frequency sinusoidal voltage which does not cause breakdown under
specified conditions of test

2.5.57

pollution

any condition of foreign matter, solid, liquid or gaseous (ionized gases), that may affect
dielectric strength or surface resistivity

2.5.58

pollution degree (of environmental conditions)

conventional number based on the amount of conductive or hygroscopic dust, ionized gas or
salt and on the relative humidity and its frequency of occurrence, resulting in hygroscopic
absorption or condensation of moisture leading to reduction in dielectric strength and/or
surface resistivity

NOTE 1 The pollution degree to which equipment is exposed may be different from that of the macro-environment
where the equipment is located because of protection offered by means such as an enclosure or internal heating to
prevent absorption or condensation of moisture.

NOTE 2 For the purpose of this standard, the pollution degree is that of the micro-environment.

2.5.59
micro-environment (of a clearance or creepage distance)
ambient conditions which surround the clearance or creepage distance under consideration

NOTE The micro-environment of the creepage distance or clearance and not the environment of the equipment
determines the effect on the insulation. The micro-environment might be better or worse than the environment of
the equipment. It includes all factors influencing the insulation, such as climatic and electromagnetic conditions,
generation of pollution, etc.

2.5.60

overvoltage category (of a circuit or within an electrical system)

conventional number based on limiting (or controlling) the values of prospective transient
overvoltages occurring in a circuit (or within an electrical system having different nominal
voltages) and depending upon the means employed to influence the overvoltages

NOTE In an electrical system, the transition from one overvoltage category to another of lower category is
obtained through appropriate means complying with interface requirements, such as an overvoltage protective
device or a series-shunt impedance arrangement capable of dissipating, absorbing, or diverting the energy in the
associated surge current, to lower the transient overvoltage value to that of the desired lower overvoltage category.

2.5.61

co-ordination of insulation

correlation of insulating characteristics of electrical equipment with the expected overvoltages
and the characteristics of overvoltage protective devices on the one hand, and with the
expected micro-environment and the pollution protective means on the other hand

2.5.62

homogeneous (uniform) field

electric field which has an essentially constant voltage gradient between electrodes, such as
that between two spheres where the radius of each sphere is greater than the distance
between them
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2.5.63
inhomogeneous (non-uniform) field
electric field which has not an essentially constant voltage gradient between electrodes

2.5.64

tracking

progressive formation of conducting paths which are produced on the surface of a solid
insulating material, due to the combined effects of electric stress and electrolytic contamination
on this surface

2.5.65

comparative tracking index (CTI)

numerical value of the maximum voltage in volts at which a material withstands 50 drops of a
test solution without tracking

NOTE 1 The value of each test voltage and the CTI should be divisible by 25.

NOTE 2 This definition reproduces 2.3 of IEC 60112.

2.5.66
rated control circuit voltage
U.
rated voltage which is controlling the input signal of the control device

2.5.67

rated control circuit supply voltage

U,

rated voltage applied to energize the power supply terminals of the control circuit

2.6 Tests

261

type test

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

2.6.2

routine test

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

2.6.3
sampling test
test on a number of devices taken at random from a batch

2.6.4

special test

test, additional to type tests and routine tests, made either at the discretion of the manufacturer
or according to an agreement between manufacturer and user

2.7 Ports

271

port

particular interface of the specified apparatus with the external electromagnetic environment
(see Figure 17)
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27.2

enclosure port

physical boundary of the apparatus which electromagnetic fields may radiate through or
impinge on

2.7.3
cable port
port at which a conductor or cable is connected to the apparatus

NOTE Examples are signal ports used for the transfer of data.
274
functional earth port

cable port other than main, signal or power port, intended for connection to earth for purposes
other than electrical safety

2.7.5

signal port

port at which a conductor or cable carrying information for transferring data is connected to the
apparatus

NOTE Examples are data buses, communication networks, control networks.

2.7.6

power port (control supply port)

port at which a conductor or cable carrying the primary electrical power needed for the
operation (functioning) of an apparatus or associated apparatus is connected to the apparatus

2.7.7
main port
port at which a conductor or cable is connected to a pole of the main circuit of the equipment

NOTE 1 Examples are main circuit terminals of a contactor.

NOTE 2 In some equipment a main port is also a power port.
3 Classification

This clause is intended to list the characteristics of an equipment on which information may be
given by the manufacturer and which may not necessarily have to be verified by testing.

This clause is not mandatory in product standards which should, however, leave space for it in
order to list, where necessary, classification criteria.
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BS EN 60947-1:2007+A2:2014

IEC 60947-1:2007+A2:2014 (E)

Alphabetical list of characteristics (whether rated or not) and symbols

Characteristic Symbol Subclause
Conventional enclosed thermal current lthe 4.3.2.2
Conventional free air thermal current Itn 4.3.2.1
Eight-hour duty - 4.3.4.1
Intermittent duty - 4.3.4.3
Periodic duty - 4.3.4.5
Pole impedance of the switching device - 4.3.7
Rated breaking capacity - 4.3.5.3
Rated conditional short-circuit current lq 4.3.6.4
Rated control circuit voltage U, 4.5.1
Rated control [%) circuit & supply volatage Uy 4.51
Rated current Iy a
Rated frequency - 4.3.3
Rated impulse withstand voltage Uimp 4.3.1.3
Rated insulation voltage Y, 4.3.1.2
Rated making capacity - 4.3.5.2
Rated operational current Iq 4.3.2.3
Rated operational power - 4.3.2.3
Rated operational voltage Ue 4.3.1.1
Rated rotor insulation voltage U, a
Rated rotor operational current lor a
Rated rotor operational voltage Uq, a
Rated service short-circuit breaking capacity les a
Rated short-circuit breaking capacity Ien 4.3.6.3
Rated short-circuit making capacity Iom 4.3.6.2
Rated short-time withstand current low 4.3.6.1
Rated starting voltage of an autotransformer starter _ a
Rated stator insulation voltage Us a
Rated stator operational current les a
Rated stator operational voltage Ugs a
Rated ultimate short-circuit breaking capacity Iy a
Rated uninterrupted current 1y 4324¢1
Rotor thermal current lihr a
Selectivity limit current I a
Stator thermal current lths a
Take-over current Ig 2.5.25
Temporary duty — 4.3.4.4
Uninterrupted duty - 4.3.4.2
Utilization category - 4.4
@ This rating is defined in the relevant product standard.
NOTE The above list is not exhaustive.
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4.1 General

The characteristics of an equipment shall be stated in the relevant product standard in respect
of the following, where applicable:

— type of equipment (4.2);

— rated and limiting values for the main circuit (4.3);

— utilization category (4.4);

— control circuits (4.5);

— auxiliary circuits (4.6);

— relay and releases (4.7);

— co-ordination with short-circuit protective devices (4.8);
— switching overvoltages (4.9).

4.2 Type of equipment

The product standard shall state the following, where applicable:

— kind of equipment: e.g. contactor, circuit-breaker, etc.;

— number of poles;

— kind of current;

— interrupting medium;

— operating conditions (method of operation, method of control, etc.).

NOTE The above list is not exhaustive.

4.3 Rated and limiting values for the main circuit

Ratings are assigned by the manufacturer. They shall be stated in accordance with 4.3.1
to 4.3.6 as required by the relevant product standard, but it is not necessary to establish all the
ratings listed.

4.3.1 Rated voltages

An equipment is defined by the following rated voltages:

NOTE Certain types of equipment may have more than one rated voltage or may have a rated voltage range.

4.3.1.1 Rated operational voltage (Ug)

A rated operational voltage of an equipment is a value of voltage which, combined with a rated
operational current, determines the application of the equipment and to which the relevant tests
and the utilization categories are referred.

For single-pole equipment, the rated operational voltage is generally stated as the voltage
across the pole.

For multipole equipment, it is generally stated as the voltage between phases.

NOTE 1 For certain devices and particular applications a different method of stating Ug, may apply: this should be
stated in the relevant product standard.

NOTE 2 For multipole equipment for use on polyphase circuits a distinction may be made between

a) equipment for use on systems where a single fault to earth will not cause the full phase-to-phase voltage to
appear across a pole;

— neutral earthed systems;
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— unearthed and impedance earthed systems.

b) equipment for use on systems where a single fault to earth will cause the full phase-to-phase voltage to appear
across a pole (i.e. phase earthed systems).

NOTE 3 An equipment may be assigned a number of combinations of rated operational voltages and rated
operational currents or powers for different duties and utilization categories.

NOTE 4 An equipment may be assigned a number of rated operational voltages and associated making and
breaking capacities for different duties and utilization categories.

NOTE 5 Attention is drawn to the fact that the operational voltage may differ from the working voltage (see 2.5.52)
within an equipment.

4.3.1.2 Rated insulation voltage (U;)

The rated insulation voltage of an equipment is the value of voltage to which dielectric tests
and creepage distances are referred.

In no case shall the maximum value of the rated operational voltage exceed that of the rated
insulation voltage.

NOTE For equipment not having a specified rated insulation voltage, the highest value of the rated operational
voltage is considered to be the rated insulation voltage.

4.3.1.3 Rated impulse withstand voltage (Ujmp)

The peak value of an impulse voltage of prescribed form and polarity which the equipment is
capable of withstanding without failure under specified conditions of test and to which the
values of the clearances are referred.

The rated impulse withstand voltage of an equipment shall be equal to or higher than the
values stated for the transient overvoltages occurring in the circuit in which the equipment is
fitted.

NOTE Preferred values of rated impulse withstand voltage are given in Table 12.
4.3.2 Currents

An equipment is defined by the following currents:

4.3.21 Conventional free air thermal current (/i)

The conventional free air thermal current is the maximum value of test current to be used for
temperature-rise tests of unenclosed equipment in free air (see 8.3.3.3).

The value of the conventional free air thermal current shall be at least equal to the maximum
value of the rated operational current (see 4.3.2.3) of the unenclosed equipment in eight-hour
duty (see 4.3.4.1).

Free air is understood to be air under normal indoor conditions reasonably free from draughts
and external radiation.

NOTE 1 This current is not a rating and is not mandatorily marked on the equipment.
NOTE 2 An unenclosed equipment is an equipment supplied by the manufacturer without an enclosure or an

equipment supplied by the manufacturer with an integral enclosure which is not normally intended to be the sole
equipment protective enclosure.
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4.3.2.2 Conventional enclosed thermal current (/the)

The conventional enclosed thermal current is the value of current stated by the manufacturer to
be used for the temperature-rise tests of the equipment when mounted in a specified
enclosure. Such tests shall be in accordance with 8.3.3.3 and are mandatory if the equipment
is described as enclosed equipment in the manufacturer's catalogues and normally intended for
use with one or more enclosures of specified type and size (see Note 3).

The value of the conventional enclosed thermal current shall be at least equal to the maximum
value of the rated operational current (see 4.3.2.3) of the enclosed equipment in eight-hour
duty (see 4.3.4.1).

If the equipment is normally intended for use in unspecified enclosures, the test is not
mandatory if the test for conventional free air thermal current (/i) has been made. In this case,
the manufacturer shall be prepared to give guidance on the value of enclosed thermal current
or the derating factor (see Note 1).

NOTE 1 Guidance may be in the form of a publication of the maximum rated current at a specified local ambient
(surrounding, in the immediate vicinity of the device) air temperature (example 1: AC-1 /, =45 A at 40 °C local
ambient air, AC-1 Ie =40 A at 60 °C local ambient air — example 2: lth =200 A at 40 °C local ambient air,
Iy, = 150 A at 60 °C local ambient air). By publishing such values, the manufacturer informs the user of the limits of
application of the product independently of the size or the type of the enclosure.

NOTE 2 This current is not a rating and is not mandatorily marked on the equipment.

NOTE 3 The conventional enclosed thermal current value may be for unventilated equipment, in which case the
enclosure used for the test should be of the size stated by the manufacturer, being the smallest that is applicable in
service. Alternatively, the value may be for a ventilated equipment according to the manufacturer's data.

NOTE 4 An enclosed equipment is an equipment normally intended for use with a specified type and size of

enclosure or intended for use with more than one type of enclosure.

4.3.2.3 Rated operational current (/) or rated operational power

A rated operational current of an equipment is stated by the manufacturer and takes into
account the rated operational voltage (see 4.3.1.1), the rated frequency (see 4.3.3), the rated
duty (see 4.3.4), the utilization category (see 4.4) and the type of protective enclosure, if
appropriate.

In the case of equipment for direct switching of individual motors, the indication of a rated
operational current may be replaced or supplemented by an indication of the maximum rated
power output, at the rated operational voltage considered, of the motor for which the equipment
is intended. The manufacturer shall be prepared to state the relationship assumed between the
operational current and the operational power, if any.

4.3.2.4 Rated uninterrupted current (/)

The rated uninterrupted current of an equipment is a value of current, stated by the
manufacturer, which the equipment can carry in uninterrupted duty (see 4.3.4.2).

4.3.3 Rated frequency

The supply frequency for which an equipment is designed and to which the other characteristic
values correspond.

NOTE The same equipment may be assigned a number or a range of rated frequencies or be rated for both a.c.
and d.c.
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