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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 1: General rules

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object/of TKC is to promote
international co-operation on all questions concerning standardization in the electricall and elestronic fields. To

this end and in addition to other activities, IEC publishes International Standar | i specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides 3 as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE ati S i{tee Tpterested

in the subject dealt with may participate in this preparatory work. Inte \ al/and non-
governmental organizations liaising with the IEC also participate in this¢prepatati collakorates closely
with the International Organization for Standardization (ISO) in accord ons AMetermined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express Y possible, an international
consensus of opinion on the relevant subjects since each i cmlt ee Kas Ttepresentation from all

interested IEC National Committees.

3) IEC Publications have the form of recommendations fg and are accepted by IEC National
Committees in that sense. While all reasopable effo hat the technical content of IEC
Publications is accurate, IEC cannot b hich they are used or for any

4) In order to promote international uniformity ation sxnmitte€s undertake to apply IEC Publications

transparently to the maximum extent posgi i i nati and regional publications. Any divergence
between any IEC Publication and the correspond regional publication shall be clearly indicated in
the latter

5) IEC provides no marking pxoced e itsTapproval and cannot be rendered responsible for any

7) No liability shall g
members of its teshHica es and IEC\Wational Commlttees for any personal injury, property damage or

other damage of any sther direct or indirect, or for costs (including legal fees) and
expenses arising OUt \Q e e of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention is we references cited in this publication. Use of the referenced publications is
indispensable for t ion of this publication

9) Attentigh i Q the passibility that some of the elements of this IEC Publication may be the subject of
patent held responsible for identifying any or all such patent rights

switchgear and contrglgear, of IEC technical committee 17: Switchgear and controlgear.

This fourth edition of IEC 60947-1 cancels and replaces the third edition published in 1999,
amendment 1 (2000) and amendment 2 (2001).

The document 17B/1324/FDIS, circulated to the National Committees as amendment 3, led to
the publication of this new edition.

The text of this standard is based on the third edition, its amendments 1 and 2, and the
following documents:

FDIS Report on voting
17B/1324/FDIS 17B/1330/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2007. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

@%
S
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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.

therefore been gathered in this standard together with specific sukj
application, e.g. temperature-rise, dielectric properties, etc.

For each type of low-voltage switchgear and controlg
necessary to determine all requirements and tests:

2) the relevant equipment standard
or "product standard".

For a general rule to apply to a specifi
latter, by quoting the relevant clausg

it shall be explicitly referred to by the
ber of this standard followed by

applicable), or
deviate from it,

controlgear are:
60947-2:
60947-3:
60947-4:
60947-5:
60947-6:
60947-7:

1.1 Scope and object
This standard applies, when required by the relevant product standard, to switchgear and

controlgear hereinafter referred to as "equipment" 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.

It does not apply to low-voltage switchgear and controlgear assemblies which are dealt with in
IEC 60439.

NOTE In certain clauses or subclauses of this standard, the equipment covered by this standard is also referred to
as "device", to be consistent with the text of such clauses or subclauses.
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The object of this standard is to state those general rules and requirements which are common
to low-voltage equipment as defined in 1.1, including for example:

— definitions;

— characteristics;

— information supplied with the equipment;

— normal service, mounting and transport conditions;

— constructional and performance requirements;

— verification of characteristics and performance.

1.2 Normative references

The following referenced documents are indispensable for the applicaij¢
dated references, only the edition cited applies. For undated refere
the referenced document (including any amendments) applies.

IEC 60050(151):2001, International Electrotechnical Vocabula
and magnetic devices

IEC 60050(441):1984, International Electrotechnica
Switchgear, controlgear and fuses
Amendment 1 (2000)

IEC 60050(604):1987, International E
Generation, transmission and distributio
Amendment 1 (1998)

IEC 60050(826):1982, Int
installations of building
Amendment 1 (1990)

Amendment 2 (1995)
Amendment 3 (1

IEC 60060, High-volte

IEC 60073:2002; ic and safety principles for man-machine interface, marking and
identification — Coding principles for indicators and actuators

IEC 60085:1984, Thermal evaluation and classification of electrical insulation

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 60269-1:1998, Low-voltage fuses — Part 1: General requirements

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)
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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

IEC 60439-1:1999, Low-voltage switchgear and controlgear assemblies — Part 1. Type-tested
and partially type-tested assemblies

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 60447:1993, Man-machine interface (MM) — Actuating principles

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

IEC 60617-DB:20011, Graphical symbols for diagrams

g3ge systems — Part 1:

Amendment 1 (2000)
Amendment 2 (2002)

IEC 60695-2-11 ,
Glow-wire flammakifit)

IEC 60981:1989, Extra-heavy duty rigid steel conduits for electrical installations

IEC 61000-3-2:2000, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current <16 A per phase)
Amendment 1 (2001)

IEC 61000-3-3:1994, Electromagnetic compatibility (EMC) - Part 3: Limits — Section 3:
Limitation of voltage fluctuations and flicker in low-voltage supply systems for equipment with
rated current <16 A

Amendment 1 (2001)

1 “DB” refers to the IEC on-line database. Documents
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IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test — Basic EMC publication
Amendment 1 (1998)

Amendment 2 (2000)

IEC 61000-4-3:2002, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
Amendment 1:2002

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical test transient/burst immunity test — Basic EMC publication
Amendment 1 (2000)
Amendment 2 (2001)

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4:
techniques — Section 5: Surge immunity test
Amendment 1 (2000)

Amendment 1 (2000)

IEC 61000-4-8:1993, Electromagnetic compatibilit
techniques — Section 8: Power frequency magne
Amendment 1 (2000)

Amendment 1 (2000)

IEC 61000-4-13:2002,
measurement techniq
power port, low-

equipment

IEC 61180 (

scientific and medical (ISM) radio-frequency equipment -—

Electromagnetic distiwbantce characteristics — Limits and methods of measurement

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.
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Isolation (i5elatimg fONCHQIY) .. .cuu i 2.1.19 35
J
JOUIE INEGIAl (J28) ..o, 2.5.18 63
L
Let-through Current ... 2.5.19 63
Let-through (current) characteristiC............ccooiiiiiiiii 2.5.21 63
Lightning oVervoltage ... ..o 2.5.54.2 73
Limiting ValUe ... coee 25.2 57
LIV Pa. . e e 2.1.13 33
[ o Tor= I oo | £ o ] 2.4.6 49
M
Magnetic overload relay or release ........coooieiiiiiiii i 2.4.32 57
Main circuit (of a switching device) ........ccooiiiiiiiiii 2.3.2 43
Main CONtACT .. ..o 2.3.7 43
MaKe-break time ... 2.5.45 69
MaKe CONtACT ... e 2.3.12 45
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MaKe tiM .o e 2.5.43 69
Making capacity (of a switching device) ...........cooviviiiiiiiiii e, 2.5.13 61
Manual CONtrol ... ..o e 244 49
Maximum prospective peak current (of an a.c. circuit) ...............cooeeeinnn. 2.5.8 59
Mechanical switching deviCe...... ..o 222 35
Micro-environment (of a clearance or creepage distance) .......................... 2.5.59 73
N

Neutral conductor (Symbol N). ... 2.1.15 35
NOMINAI VAIUE ..o e

Open position (of a mechanical switching device).............cccooiiii A
Opening operation (of a mechanical switching device) ...................... 480\
Opening time (of a mechanical switching device)..................o S\
Operating current (of an over-current relay or release)................/2G N\
Operating cycle (of a mechanical switching device) .................. .\ N -
Operating sequence (of a mechanical switching device)

Operation (of a mechanical switching device) N A 49
(O 1= o1 ¥ [ =Y o P S S NP S VS 4 31
Over-current discrimination ... o oo N D) .23 63
Over-current protective co-ordination of over-current S 22 63
Over-current relay or release .25 55
Overload.........ccooovviiiiiiii K N e 31
Overload current ..o NG NG .8 33
Overload relay or release .........ccoccoeeee e NG .30 55
Overvoltage category (of a circuit or within .60 73
Peak arc voltage (of a 2.5.38 69
Peak withstand current 2.5.28 65
[T (oY GSAV71 (o] o A N R S N N N 2.2.18 41
Pole of a switching dewce 2.3.1 41
Pollution.................3 2.5.57 73
Pollution degree (6f ¢ 3 iti . 2.5.58 73
Position indicating i 2.3.18 47
Positively dri arati 2.4.11 51
Positive opening operati 2.4.10 51
Power-fr S rEeOVeryNoltage ......cooiviiii 2.5.35 67
Power-frequencywithstand/voltage. ..o 2.5.56 73
Prepared CONAUCIOr. .\ .. e 2.3.27 49
Prospective breaking gurrent (for a pole of a switching device

OF @ FUSE). 1ottt 2.5.10 61
Prospective current (of a circuit and with respect to

a switching device Or @ fUSE) .......viieiiiii e 255 59
Prospective making current (for a pole of a switching device) .................... 259 59
Prospective peak CUITeNnt........co.ooiiii e 2.5.6 59
Prospective symmetrical current (of an a.c. circuit) .............ccociiiiiiins 257 59
Prospective transient recovery voltage (of a circuit) ...........ccocoiiiiinnn. 2.5.37 67
Protective conductor (Symbol PE) ... 2.1.14 33
PUSh-DULLON L. 2.2.19 41

R
Rated ValUe. .. ..o e 2.5.3 59
Rt ING e 254 59
ReECOVEIrY VOItAGE ... 2.5.33 67
Relay (eleCtrical) ... 2.3.14 45
Release (of a mechanical switching device)........ccocoviiiiiiiiiiiiii 2.3.15 45
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Remote CONtrol ... 2.4.7 49
Restoring force (Moment)........oooiiiiiii e 2.4.18 53
Reverse current relay or release (d.C. ONlY) ...oooiiiiiiiiiiii s 2.4.35 57
ROUEING 1EST ... e 2.6.2 75
S
SaAMPlING ST .. 2.6.3 75
Screw-type terminal ..o 2.3.23 47
Screwless-type terminal ... 2.3.24 47

Selectivity (see 2.5.22)
Semiconductor contactor (solid-state contactor)

Semiconductor switching device ..o

SOt CIFCUIL ..o e

Short-circuit breaking capacity..........cccoociviiiiiii e A

Short-circuit current ... Sl

Short-circuit making capacity.......c.coooiiiiiii OGN

Short-circuit protective device (SCPD)

Short-time delay ... ONG NG e o

Short-time withstand current..............cooiiiii e RGN A

Shunt release.. ..o NG NG e e

Special teSt. ..o [ e NG e e

Starter ..o

Stored energy operation (of a mechanica

Surge arrester.........coooiiii KN

Switch (mechanical) .........cooooiii NG NG

Switch-disconnector ... NG 2.

Switchgear.......ccooevviiiiciiiiiiine e, 2.1.2 31

Switchgear and controlgear 2.1.1 31

Switching device ............ 2.2.1 35

Switching overvoltage ......> 2.5.54.1 73

Take-over currer@... o N N N N 2.5.25 65

Temporary OVervol age . . 0 . N - N N NG ettt ee e e e e et e e e e e e aeans 2.5.53 71

BIN=] 1 1010 = e N T N N PP 2.3.22 47

Terminal BIOCK. ...\ -\ e N T et 2.2.20 41

Thermal overload BlEASE <.ttt 2.4.31 55

Time-current 1S N 2.5.20 63

B = 161 ¢ T O N O e PP 2.5.64 75

Transient OMEIV O A0 S/ e et 2.5.54 71

Transient recovery voltage (abbreviation TRV) ..o, 2.5.34 67

Travel (of a mechanjcdl switching device or a part thereof)........................ 2.4.19 53

Trip-free mechanical switching device .............cooiiiiiiiiii i, 2.4.23 55

TrippiNg (OPEratioN) ... i e 2.4.22 53

T P St i 2.6.1 75
U

Under-voltage relay or release..........oooeviiiiiiiii i 2.4.34 57

Unprepared CONAUCION ... ..o e 2.3.26 47

Utilization category (for a switching device or a fuse)..........cccocoveiiiniins 2.1.18 35
w

WOrking VO AQE ..o 2.5.52 71
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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]

2.1.2

switchgear
general term covering switching devices and their combination with sassqciated control,
measuring, protective and regulating equipment, also assemblies
equipment with associated interconnections, accessories, enclog
structures, intended in principle for use in connection with generatio
and conversion of electric energy

[441-11-02]

213
controlgear

[441-11-03]

21.4
over-current
current exceeding the d cu

[441-11-06] Q

21.5

short circuit
accidental or A uctive path between two or more conductive parts forcing the
electric pote i neen these conductive parts to be equal to or close to zero

short-circuit curren
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.

21.10

conductive part
part which is capable of conducting current although it may not nece
service current

sarrying

[441-11-09]

2.1.11

exposed conductive part
conductive part which can readily be touched and
become alive under fault conditions

ormatly alive, but which may

[441-11-10]
NOTE Typical exposed conductive parts are wa S S etating handles, etc.

2112
extraneous conductiv
conductive part not for
generally the earth_pote

e pa
.

ng pa tallation and liable to introduce a potential,

[826-03-03]

21.13
live part
conductor oK conduxti tended to be energized in normal use, including a neutral
e Nt t a PEN conductor

NOTE This term doe€s ecessarily 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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21.15

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 certai
and a specified degree of protection against approach to or contact with
parts

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

2.1.17
integral enclosure
enclosure which forms an integral part of the equipment

2.1.18
utilization category (for a switching deyice or g {

2.1.19

isolation (isolatipg fun
function intend

separating the installati
safety

all or a discrete section of the installation by
every source of electrical energy for reasons of

2.1.20
electric sho
pathophy
body

esulting from an electric current passing through a human or animal

[826-03-04]

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.

2.2.2

mechanical switching device

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

[441-14-02]
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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.

2.2.4
fuse
device that, by the fusing of one or more of its specifically designed
components, opens the circuit in which it is inserted by breaking the curre
a given value for a sufficient time. The fuse comprises all the parts
device

and proportioned
Q_this exceeds

[441-18-01]

2.2.5

fuse-link

part of a fuse (including the fuse-element(s)) intepded to\be ed after the fuse has
operated

[441-18-09] C)

2.2.6

fuse-element

part of the fuse-link designed to melt u de%ct Qn rrent exceeding some definite value

for a definite period of tim

[441-18-08]

2.2.7 @
fuse-combinatio

combination of a e
assembled by the

device and one or more fuses in a composite unit,
accordance with his instructions

[441-14-04]

2.2.8
disconnecto
mechanical swits
specified for the isola

device which, in the open position, complies with the requirements
ing 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.
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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, o
capable of making, carrying and breaking currents under mqr
operating overload conditions

[441-14-33]

NOTE Contactors may be designated according to the me
provided.

W e for closing the main contacts is

2.2.13
semiconductor contactor (solid-state

device which performs the function of a conﬁ: o Mg a semiconductor switching device

NOTE A semiconductor contag itching devices.

2.2.14
contactor relay
contactor used ag ony

[441-14-35]

2.2.15
starter
combinatjon_of all thesswitching’means necessary to start and stop a motor, in combination with

[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.
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2.2.17

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, elag

2.2.19
push-button

[441-14-53]

2.2.20

terminal block
insulating part carrying one or more mv \ ed te dssemblies and intended to be
fixed to a support

2.2.21
short-circuit protective d
device intended to prptec
interrupting them

2.2.22 Q

surge arrester
device designed topre glMapparatus from high transient overvoltages and to limit
the duration and 9 dde of the follow-on current

& circuit against short-circuit currents by

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.

Documents

Document Sharing Hub

Full document details: IEC 60947-12004


http://www.avadocuments.com/doc/iec-60947-1-2004
http://www.avadocuments.com/doc/iec-60947-1-2004

60947-1 © IEC:2004 - 43 -

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]

234

auxiliary circuit (of a switching device)
all the conductive parts of a switching device which are intende
other than the main circuit and the control circuits of the device

a circuit

[441-15-04]

NOTE Some auxiliary circuits fulfil supplementary functions s
they may be part of the control circuit of another switching devicg

ocking, etc., and, as such,

235

contact (of a mechanical switching d
conductive parts designed to establish
their relative motion during an operation;
sliding contacts, maintain circuit continuity

[441-15-05]

2.3.6
contact piece
one of the condus

[441-15-06]

2.3.7
main confac

[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]
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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

device are closed and open when they are open

Ran itching

[441-15-12]

2.3.13

"b" contact — break contact
control or auxiliary contact which is open when t
device are closed and closed when the

mechanical switching

[441-15-13]

2.3.14
relay (electrical)

[446-11-01] C

2.3.15

release (of a megh

device, mechanica
e H S

echanical switching device, which releases the holding
or the closing of the switching device

NOTE A release
2.4.24 t0 2.4.35.

e instantaneous, time-delay, etc., operation. The various types of releases are defined in

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.
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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 4
closing is maintained in the position for closing

Wce initiating

[441-16-48]

2.3.21

interlocking device
device which makes the operation of a switching
operation of one or more other pieces of equipment

upon the position of

[441-16-49]

2.3.22
terminal

conductive part of a device provided fo eIe@

2.3.23
screw-type terminal
terminal intended, for

connection of t
means of screws vy/hu

springs, wedges, eccgntrics or cones, etc.

NOTE Examples are giv€n in Annex D.

2.3.25

clamping unit

part(s) of a terminal necessary for the mechanical clamping and the electrical connection of the
conductor(s)

2.3.26

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.
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2.3.27

prepared conductor

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

2.4 Operation of switching devices

241
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(operatiap.

NOTE 2 If distinction is necessary, an operation in the electrical sense, e.g., makecor Bregk\i rred to as a
switching operation, and an operation in the mechanical sense, e.g., close or open/’is d tonas a™nechanical
operation.

242

operating cycle (of a mechanical switching device)

succession of operations from one position to another and S gsition through all

other positions, if any

[441-16-02]

243
operating sequence (of a mechanical sw
succession of specified operations with g

[441-16-03]

2.4.4
manual control

control of an ope@n n ven

[441-16-04]

245
automatic ce
control of._an_ operatjo

{ ut human intervention, in response to the occurrence of
predeterthined sonditions

[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]
2.4.7

remote control
control of an operation at a point distant from the controlled switching device

[441-16-07]
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2438
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]
24.9

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]

24.10
positive opening operation (of a mechanical switching device)

contacts are in the open position when the actuator is in the positio
position of the device

[441-16-11]

241

positively driven operation
operation which, in accordance with specified requi
contacts of a mechanical switching device are j
open or closed position of the main co

[441-16-12]

2412
dependent manual opera

the operation are depe

[441-16-13] Q

dependent powe era chanical switching device)

operation by, ans c other than manual, where the completion of the operation is
dependeni_upo sontinuity_of the power supply (to solenoids, electric or pneumatic motors,
etc.)

[441-16-14]

2414

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.);

3 the manner of releasing the energy (manual, electric, etc.).
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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]

2416

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

[441-16-17]

2.4.18
restoring force (moment)

force (moment) provided to restore an actuator or-a eqt toits initial position

[441-16-19]
2.4.19

travel (of a mechanical switching devic
displacement (translation ¢ i

ng element

or%t Rere

[441-16-21]

NOTE Distinction may be ® er-travel, etc.

2.4.20 <>

closed position (of s g device)

position in which uity of the main circuit of the device is secured

2.4.21

position in which_the Ypredetermined dielectric withstand voltage requirements are satisfied
between open contaefs 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
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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.

NOTE 2 The wording of IEV 441-16-31 has been completed by adding "(i.e. tripping)" since the opening operation
of a trip-free mechanical switching device is automatically controlled.

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

out time-delay

2.4.26
definite time-delay over-current relay or release

over-current relay or release which i
adjustable, but is independent of the v

2.4.27

NOTE Such a relay or releas
high values of over-current.

2.4.28
direct over-currentq

over-curren easSe energized by the current in the main circuit of a switching device
ormer 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

Documents

Document Sharing Hub

Full document details: IEC 60947-12004


http://www.avadocuments.com/doc/iec-60947-1-2004
http://www.avadocuments.com/doc/iec-60947-1-2004

60947-1 © IEC:2004 - 57 -

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.

2.4.34
under-voltage relay or release

time-delay, when the voltage across the terminals of the
predetermined value

2.4.35

reverse current relay or release (d.c. only)
relay or release which permits a mechanical switching(device o opew, with or without time-
delay, when the current flows in the revegse direg Vg x@ds apredetermined value

2.4.36

are referred and

NOTE A relay or reledsg Vé 3 current setting, provided by an adjustment dial, interchangeable
heaters, etc.

2.4.38

current setting range

range bepwee th d maximum values over which the current setting of the relay or
release ta

251
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.

252

limiting value

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

[151-16-10]
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253

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]

25.5
prospective current (of a circuit and with respect to a switching devi
current that would flow in the circuit if each pole of the switching
replaced by a conductor of negligible impedance

[441-17-01]

NOTE The method to be used to evaluate and to express the prospe ecified in the relevant

product standard.

2.5.6
prospective peak current
peak value of a prospective current d

[441-17-02]

transition from infinite to zero jr
polyphase circuits, it further as$
one pole is considered.

2.5.7
prospective syri
prospective curre

the initiation

[441-17-03]

NOTE 1
pole at a

NOTE 2 The-prospective sy

For polyphase™cjrcuits th ndition of non-transient period can only be satisfied for the current in one

étrical current is expressed by its r.m.s. value.

258
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.
Documents

Document Sharing Hub

Full document details: IEC 60947-12004


http://www.avadocuments.com/doc/iec-60947-1-2004
http://www.avadocuments.com/doc/iec-60947-1-2004

60947-1 © IEC:2004 -61-

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.

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 initiatio
breaking process

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

2.5.12

breaking capacity (of a switching device or a fuse)
value of prospective breaking current that a switching d
a stated voltage under prescribed conditions of use and

pable of breaking at

[441-17-08]

NOTE 1 The voltage to be stated and the tonditign
standard.

prescxibed arg dealt with in the relevant product

NOTE 2 For a.c., the current is expressed as tfie symmetn value of the a.c. component.

2.5.13
making capacity (of a

value of prospective
voltage under pr@
[441-17-09]

NOTE 1
standard.

The voltage

2.5.14

breaklng capacityfor v hICh 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
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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

2.5.18
Joule integral (/2¢)
integral of the square of the current over a given time interval

[441-18-23]

t
/2t = _[1i2 dt

0

2.5.19

cut-off current — let-through current
maximum instantaneous value of current attained during the bre
device or a fuse

[441-17-12]

NOTE This concept is of particular importance when the switchi
that the prospective peak current of the circuit is not reached.

operates in such a manner

2.5.20

time-current characteristic
curve giving the time, e.g. pre-arcing tim
current, under stated conditions of operati

g a function of the prospective

[441-17-13]

2.5.21
cut-off (current) chara

curve giving the of
of operation

[441-17-14]

arrent) characteristic
f the prospective current, under stated conditions

2.5.22

discrimination (selectivity) and/or back-up protection

2.5.23

over-current discrimination

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

[441-17-15]

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

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 sho

2.5.27

short-time withstand current
current that a circuit or a switching device in the clog
short time under prescribed conditions of use and behavjour

[441-17-17]

2.5.28
peak withstand current

value of peak current that a circuit ora s hing
under prescribed conditiong af use-and beha
[441-17-18]

2.5.29 @
conditional shor re

prospective current 9 a switching device, protected by a specified short-circuit
protective device( ca i hstand for the total operating time of that device under

in the closed position can withstand

fuse.

NOTE 2 Th L 1 from |IEV 441-17-20 by broadening the concept of current limiting device into a
eGti { e 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)
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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

[441-17-25]

NOTE 1 This voltage may be considered in two successive intervals of time, one
exists, followed by a second one during which the power-frequency voltage ¢
alone exists.

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

[441-17-26]

NOTE The transient voltage may be oscillatg
characteristics of the circuit, the switching de
polyphase circuit.

2.5.35
power-frequency recg
recovery voltage after {

[441-17-27]

recovery voltage ™ .C. it after the transient voltage phenomena have subsided,
expressed 1 Va ere ripple is present

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.
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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
energizing the release), is given in the relevant product standard.

2.5.40

arcing time (of a pole or a fuse)
interval of time between the instant of the initiation of the argn
of final arc extinction in that pole or that fuse

[441-17-37]

2.5.41

arcing time (of a multipole switching ¢
interval of time between the instant of
extinction in all poles

Adrc and the instant of final arc

[441-17-38]

2.5.42
break time

interval of time betwe
the pre-arcing ti @

[441-17-39]

opening time of a mechanical switching device (or
e arcing time

2.5.43
make time

[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]
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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]

2.5.48

clearance to earth
clearance between any conductive parts and any parts which are
earthed

[441-17-33]

2.5.49
clearance between open contacts (gap)

total clearance between the contacts, or any con
mechanical switching device in the ope iti

ed thereto, of a pole of a

[441-17-34]

2.5.50
isolating distance (of a pg
clearance between open S 00 réquirements specified for disconnectors

[441-17-35]

2.5.51
creepage distance
shortest distance dlong an insulating material between two conductive parts

NOTE A joint betw i igsulating material is considered part of the surface.

highest r.m.5wvalue af the"a.c. or d.c. voltage across any particular insulation which can occur
when the equipment isysupplied 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:
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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 devi

2.5.55

impulse withstand voltage

highest peak value of an impulse voltage, of prescribed for
cause breakdown under specified conditions of test

)
>
Q
o
(0]
(2}
=}
o
—_

2.5.56
power-frequency withstand voltage

r.m.s. value of a power-frequency sinusoidal vo
specified conditions of test

not cause breakdown under

2.5.57

pollution
any condition of foreign
dielectric strength or surf

2.5.58

pollution degre
conventional nu
salt and on the relz

NOTE 1 The p
where the equip

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 overvoltﬁa category.
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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

2.5.63
inhomogeneous (non-uniform) field
electric field which has not an essentially constant voltage gradient betw

2.5.64

tracking
progressive formation of conducting paths which are pie
insulating material, due to the combined effects of ele
on this surface

2.5.65

comparative tracking index (CTI)
numerical value of the maximum voltag
test solution without tracking

erial withstands 50 drops of a

NOTE 1 The value of each test yve
NOTE 2 This definition reprod

2.6 Tests

2.6.1

type test
test of one or mo
specifications

a certain design to show that the design meets certain

2.6.2
routine
al device is subjected during and/or after manufacture to ascertain
certain criteria

whether it compties wi

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
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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.

4 Characteristics

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

Characteristic

Subclause

Conventional enclosed thermal current
Conventional free air thermal current
Eight-hour duty

Intermittent duty

Periodic duty

Rated breaking capacity

Rated conditional short-circuit current
Rated control circuit voltage

Rated control supply voltage

Rated current

Rated frequency

Rated impulse withstand voltage
Rated insulation voltage
Rated making capacity
Rated operational current
Rated operational power

Rated operational voltage
Rated rotor insulati
Rated rotor operatio
Rated rotor operationg

Rated stator operational voltage

Rated ultimate short-circuit breaking capacity
Rated uninterrupted current

Rotor thermal current

Selectivity limit current

Stator thermal current

Take-over current

Temporary duty

Symbol(\
Iy N

R

o o o mc
s 3 =1 [ @

o _.QI
(2]

»

<
3

-~
o
c

\

4.3.2.4

1)

1)

1)

1)
2.5.25
4.3.4.4

Uninterrupted duty
Utilization category

4.3.4.2
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 applicabl
— kind of equipment: e.g. contactor, circuit-breaker, etc.;

— number of poles;

— kind of current;

— interrupting medium;
— operating conditions (method of operation,

NOTE The above list is not exhaustive.

ratings listed.

4.3.1 Rated vo@

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 U,, 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;
— 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).
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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 excg hat of the rated

insulation voltage.

ed

NOTE For equipment not having a specified rated insulation voltage, the highe ated “gperational

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 K the equipment is
capable of withstanding without failure under specified condition test and to which the

a egqual to or higher than the
values stated for the transient overvoltages\o g in Y ircuit in which the equipment is
fitted.

NOTE Preferred values of rated impulse withs A Table 12.

4.3.2 Currents

duty (see &

Free air is understoed 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.

4.3.2.2 Conventional enclosed thermal current (/ihe)

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 2).
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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 (/4,) 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.

NOTE 1 This current is not a rating and is not mandatorily marked on the equipment.

NOTE 2 The conventional enclosed thermal current value may be for unventilated equipment in which case the
enclosure used for the test shall be of the size stated by the manufacturer as being the smallest that is applicable
in service. Alternatively, the value may be for a ventilated equipment according to the manufacturer's data.

NOTE 3 An enclosed equipment is an equipment normally intended for use with a
enclosure or intended for use with more than one type of enclosure.

pe and size of

A rated operational current of an equipment is stated by the man factirer \and takes into
account the rated operational voltage (see 4.3.1.1), the ra 4.3.3), the rated
duty (see 4.3.4), the utilization category (see 4.4) a ive enclosure, if
appropriate.

In the case of equipment for direct s
operational current may be replaced ¢
power output, at the rated operational
is intended. The manufacturer shall be prs

The rated uninterrup

manufacturer, whi § t

4.3.3 Rated freque

e is a value of current, stated by the
uninterrupted duty (see 4.3.4.2).

The supply frequée i ipment is designed and to which the other characteristic
values correspond.

4.3.4 Rated du

The rated duties considered as normal are:

4.3.4.1 Eight-hour duty

A duty in which the main contacts of an equipment remain closed, whilst carrying a steady
current long enough for the equipment to reach thermal equilibrium but not for more than eight
hours without interruption.

NOTE 1 This is the basic duty on which the conventional thermal currents I and /. of the equipment are
determined.

NOTE 2 Interruption means breaking of the current by operation of the equipment.
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4.3.4.2 Uninterrupted duty

A duty without any off-load period in which the main contacts of an equipment remain closed,
whilst carrying a steady current without interruption for periods of more than eight hours
(weeks, months, or even years).

NOTE This kind of service is set apart from the eight-hour duty because oxides and dirt can accumulate on the
contacts and lead to progressive heating. Uninterrupted duty can be taken account of either by a derating factor, or
by special design considerations (e.g. silver contacts).

4.3.4.3 Intermittent periodic duty or intermittent duty

A duty with on-load periods, in which the main contacts of an equipment remain closed, having
a definite relation to off-load periods, both periods being too short to allgw the equipment to
reach thermal equilibrium.

expressed as a percentage.
Standardized values of the on-load factor are 15 %, 25 %, 4

According to the number of operating cycles which
hour, equipments are divided into the following classe¢
— class
— class
— class
— class
— class
— class
— class
— class
— class
— class

operating cycles per hour;

— class perating cycles per hour;

— class operating cycles per hour.

R4 large number of operating cycles per hour, the manufacturer shall
indicate, either™in_terms of the true cycle if this is known, or in terms of conventional cycles
designated by him,thé values of the rated operational currents which shall be such that:

.
J-izdtsIchXT or 12 xT

o the

whichever is applicable
where T is the total operating cycle time.
NOTE The above formula does not take account of the switching arc energy.

A switching device intended for intermittent duty may be designated by the characteristics of
the intermittent duty.

Example: An intermittent duty comprising a current flow of 100 A for 2 min in every 5 min may be stated as 100 A,
class 12, 40 %.
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4.3.4.4 Temporary duty
Duty in which the main contacts of an equipment remain closed for periods insufficient to allow

the equipment to reach thermal equilibrium, the unload periods being separated by off-load
periods of sufficient duration to restore equality of temperature with the cooling medium.

Standardized values of temporary duty are 3 min, 10 min, 30 min, 60 min and 90 min, with
contacts closed.

4.3.4.5 Periodic duty

A type of duty in which operation, whether at constant or variable load, is regularly repeated.

4.3.5 Normal load and overload characteristics

This subclause gives general requirements concerning ratings undet
conditions.

NOTE Where applicable, the utilization categories referred to in 4.4 ma
performance under overload conditions.

Detailed requirements are given in 7.2.4.

The rated maki
which the equip

NOTE 1 Where applicabBle, the relevant product standard states the relationship between rated making capacity
and utilization category.

For a.c., the rated making capacity is expressed by the r.m.s. value of the symmetrical
component of the current, assumed to be constant.

NOTE 2 For a.c., the peak value of the current during the first half-cycles following the closing of the main
contacts of the equipment may be appreciably greater than the peak value of the current under steady-state
conditions used in the determination of making capacity, depending on the power-factor of the circuit and the
instant on the voltage wave when closing occurs.

An equipment should be capable of closing on a current having the a.c. component equal to that which defines its
rated making capacity, whatever the value of the inherent d.c. component, within the limits resulting from the power-
factors indicated in the relevant product standard.
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4.3.5.3 Rated breaking capacity

The rated breaking capacity of all equipment is a value of current, stated by the manufacturer,
which the equipment can satisfactorily break, under specified breaking conditions.

The breaking conditions which shall be specified are:

— the characteristics of the test circuit;
— the power-frequency recovery voltage.

The rated breaking capacity is stated by reference to the rated operational voltage and rated
operational current, according to the relevant product standard.

An equipment shall be capable of breaking any value of current up to
breaking capacity.

ding its rated

NOTE 1 A switching device may have more than one rated breaking capac
operational voltage and a utilization category.

gspoqnding to an

For a.c., the rated breaking capacity is expressed by the
component of the current.

the symmetrical

NOTE 2 Where applicable, the relevant product standard state
and utilization category.

en rated breaking capacity

4.3.6 Short-circuit characteristics

atings under short-circuit conditions.

pacity of an equipment is the value of short-circuit making

capacity assj ] PR ent by the manufacturer for the rated operational voltage, at
ed power-factor for a.c. or time constant for d.c. It is expressed
as the pect e peak current, under prescribed conditions.

4.3.6.3 Rated short-cjrcuit breaking capacity (/cp)

The rated short-circuit breaking capacity of an equipment is the value of short-circuit breaking
capacity assigned to that equipment by the manufacturer for the rated operational voltage, at
rated frequency, and at a specified power-factor for a.c. or time constant for d.c. It is
expressed as the value of the prospective breaking current (r.m.s. value of the a.c. component
in the case of a.c.), under prescribed conditions.

4.3.6.4 Rated conditional short-circuit current

The rated conditional short-circuit current of an equipment is the value of prospective current,
stated by the manufacturer, which the equipment, protected by a short-circuit protective device
specified by the manufacturer, can withstand satisfactorily for the operating time of this device
under the test conditions specified in the relevant product standard.
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The details of the specified short-circuit protective device shall be stated by the manufacturer.

NOTE 1 For a.c., the rated conditional short-circuit current is expressed by the r.m.s. value of the a.c. component.

NOTE 2 The short-circuit protective device may either form an integral part of the equipment or be a separate unit.

4.4 Utilization category

The utilization category of an equipment defines the intended application and shall be specified
in the relevant product standard; it is characterized by one or more of the following service
conditions:

— current(s), expressed as multiple(s) of the rated operational current;

— voltage(s), expressed as multiple(s) of the rated operational voltage;

— power-factor or time-constant;

— short-circuit performance;

— selectivity;

— other service conditions, as applicable.

Examples of utilization categories for low-voltage swj
Annex A.

gear are given in

4.5 Control circuits

4.5.1 Electrical control circuits
The characteristics of electrical control

— kind of current;
— rated frequency if a,c.;

voltage applied to th

3 sed upon a value of the control supply voltage not Iess than 85 %
of its rated va i ighest value of control circuit current flowing, nor more than 110 % of
its rated value.

NOTE 2 The manufacturer should be prepared to state the value or values of the current taken by the control
circuit(s) at the rated control supply voltage.

The ratings and characteristics of control circuit devices shall comply with the requirements of
IEC 60947-5 (see note of clause 1).

4.5.2 Air-supply control circuits (pneumatic or electro-pneumatic)
The characteristics of air-supply control circuits are:

— rated pressure and its limits;

— volumes of air, at atmospheric pressure, required for each closing and each opening
operation.
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The rated supply pressure of a pneumatic or electro-pneumatic equipment is the air pressure
on which the operating characteristics of the pneumatic control system are based.

4.6 Auxiliary circuits

The characteristics of auxiliary circuits are the number and kind of contacts (a-contact,
b-contact, etc.) in each of these circuits and their ratings according to IEC 60947-5 (see note of
clause 1).

The characteristics of auxiliary contacts and switches shall comply with the requirements of the
above standard.

4.7 Relays and releases

The following characteristics of relays and releases shall be stateg At product

standard, where applicable:

— type of relay or release;
— rated values;

— current setting or current setting range;
— time/current characteristics (for presentation of tir . bstics, see 4.8);
— influence of ambient air temperature.

the standard graph sheet detailed’i
4.9 Switching ov; tage
The manufacture
operation of the

5 Product info

5.1 Nature of information

The following information shall be given by the manufacturer, when required by the relevant
product standard:

Identification:

— manufacturer's name or trademark;

— type designation or serial number;

— number of the relevant product standard, if the manufacturer claims compliance.
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Characteristics:

— rated operational voltages (see 4.3.1.1 and note to 5.2);

— utilization category and rated operational currents (or rated powers or rated uninterrupted
currents), at the rated operational voltages of the equipment (see 4.3.1.1, 4.3.2.3, 4.3.2.4
and 4.4). In certain cases, this information may have to be completed by the value of the
reference ambient air temperature at which the equipment has been calibrated;

— the value of the rated frequency/frequencies, e.g.: 50 Hz, 50 Hz/60 Hz, and/or the indication
"d.c." or the symbol ===

— rated duty, with the indication of the class of intermittent duty, if any (see 4.3.4);

— rated making and/or breaking capacities. These indications may p
applicable, by the indication of the utilization category;

splaced, where

— rated insulation voltage (see 4.3.1.2);

— rated impulse withstand voltage (see 4.3.1.3);
— switching overvoltage (see 4.9);

— rated short-time withstand current together with its duratior e 3 able (see 4.3.6.1);

— rated short-circuit making and/or breaking cap able (see 4.3.6.2 and

4.3.6.3);

— rated control@
— rated control s

control coil;

5.2 Marking

All relevant information, as detailed in 5.1, which is to be marked on the equipment, shall be
specified in the relevant product standard.

Markings shall be indelible and easily legible.

Marking of the manufacturer's name or trademark and type designation or serial number is
mandatory on the equipment and preferably on the nameplate, if any, in order to permit the
complete data to be obtained from the manufacturer.

NOTE In the USA and Canada, the rated operational voltage U,, may be marked as follows:

a) on equipment for use on three-phase — four-wire systems, by both the value of phase-to-earth voltage and that
of phase-to-phase voltage, e.g. 277/480 V;

b) on equipment for use on three-phase — three-wire systems, by the value of phase-to-phase voltage, e.g. 480 V.
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