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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 1: Type-tested and partially type-tested assemblies

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st
all national electrotechnical committees (IEC National Committees). The object| of IEC\js to promote

international co-operation on all questions concerning standardization in the electfical and ®lectronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any ittee’interested
in the subject dealt with may participate in this preparatory work. i 9
governmental organizations liaising with the IEC also participate in jhi Q. |IE aborates closely
with the International Organization for Standardization (ISO) in aCccorda v
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

6) All users should@e f
7) No liability shall

mployees, servants or agents including individual experts and

members of its technical ce E ational Committees for any personal injury, property damage or
other damage of &n Swhether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of\the publi t|on use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention is §rawn z references C|ted |n this publication. Use of the referenced publications is
indispepsahleXor the corre

9) AttentionN &0 ty
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

International Standard IEC 60439-1 has been prepared by subcommittee 17D: Low-voltage
switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear and
controlgear.

This consolidated version of IEC 60439-1 consists of the fourth edition (1999) [documents
17D/214A/FDIS and 17D/221/RVD], its amendment 1 (2004) [documents 17D/294/FDIS and
17D/296/RVD] and its corrigendum of November 2004.

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 4.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.
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Annexes A, B, F, G and H form an integral part of this standard.

Annexes D and E are for information only.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until 2006. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.

The contents of the corrigendum of November 2004 have been included opy.

@%
N
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 1: Type-tested and partially type-tested assemblies

1 General

1.1  Scope and object

This International Standard applies to low-voltage switchgear and conirolgear ASSEMBLIES

This standard applies to ASSEMBLIES j
transmission, distribution and conversSi
energy consuming equipment.

ships, in rail vehicles, for histing _equi Osive atmospheres, and for domestic
) A i that the relevant specific requirements
are complied with.

This standard apphe , ‘ signed for electrical equipment of machines.
However, where qppfticab additional requirements of IEC 60204-1 have to be fulfilled.

This standard do 8 indiyidual devices and self-contained components, such as
motor starter v S eleCtronic equipment, etc. complying with their relevant
standards.

The obje andard is to lay down the definitions and to state the service conditions,
construct , technical characteristics and tests for low-voltage switchgear and

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 60038:1983, IEC standard voltages

IEC 60050(441):1984, International Electrotechnical Vocabulary (IEV) - Chapter 441:
Switchgear, controlgear and fuses
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IEC 60050(471):1984, International Electrotechnical Vocabulary (IEV) - Chapter 471:
Insulators

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

IEC 60060, High-voltage test techniques

IEC 60071-1:1976, Insulation co-ordination — Part 1: Terms, definitions, principles and rules

IEC 60073:1996, Basic and safety principles for man-machine ip
identification — Coding principles for indication devices and actuatorg

arking and

for a.c. systems

IEC 60112:1979, Method for determining the compata
solid insulating materials under moist conditions

IEC 60146-2:1974, Semiconductor co
convertors

requirements
IEC 60227—3:19@
450/750 V — Part 3/

IEC 60227-4:199% oridée insulated cables of rated voltages up to and including

450/750 V — Part 4. 5 ables for fixed wiring
IEC 6024 ubbex insulated cables of rated voltages up to and including 450/750 V —
Part 3: Hea icone insulated cables

IEC 60245-4:1994, " Rubber insulated cables of rated voltages up to and including 450/750 V —
Part 4: Cords and flexible cables

IEC 60269, Low-voltage fuses

IEC 60364-3:1993, Electrical installations of buildings — Part 3: Assessment of general
characteristics

IEC 60364-4-41:1992, Electrical installations of buildings — Part 4: Protection for safety —
Chapter 41: Protection against electric shock
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IEC 60364-4-443:1995, Electrical installations of buildings — Part 4: Protection for safety —
Chapter 44: Protection against overvoltages — Section 443: Protection against overvoltages of
atmospheric origin or due to switching *

IEC 60364-4-46:1981, Electrical installations of buildings — Part 4: Protection for safety —
Chapter 46: Isolation and switches

IEC 60364-5-54:1980, Electrical installations of buildings — Part 5: Selection and erection of
electrical equipment — Chapter 54: Earthing arrangements and protective conductors

IEC 60417 (all parts), Graphical symbols for use on equipment. Index, survey and compilation
of the single sheets

IEC 60445:1988, Identification of equipment terminals and of of certain

designated conductors, including general rules for an alphanumeri

IEC 60695-2-10:2000,
Glow-wire apparat;s al
IEC 60695-2-11:2000

Glow-wire flammapi

IEC 60846 -circuit currents — Calculation of effects

ethod of temperature-rise assessment by extrapolation for partially type-
RTTA) of low-voltage switchgear and controlgear

tested assemblies
IEC 60947-1:1988, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60947-3:1999, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units

IEC 60947-4-1:1990, Low-voltage switchgear and controlgear — Part 4: Contactors and motor-
starters — Section 1: Electromechanical contactors and motor-starters

* There is a consolidated edition 2.1 (1999) that includes IEC 60364-4-443 (1995) and its amendment 1 (1998).
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IEC 61000-3-2:2000, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current <16 A per phase)

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test — Basic EMC Publication

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

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast transient burst immunity test — Basic EMC Publication

IEC 61000-6-3:1996,
Emission standard for

IEC 61000-6-4:1

IEC 61346-1:1996,\U1dustrial systems, installation and equipment and industrial products —
Structuring principles and reference designations — Part 1: Basic rules

CISPR 11:1997, Industrial, scientific and medical (ISM) radio-frequency equipment —
Electromagnetic disturbance characteristics — Limits and methods of measurement
Amendment 1 (1999)
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2 Definitions

For the purpose of this International Standard, the following definitions apply.

NOTE Certain definitions in this clause are taken unchanged or modified from those of IEC 60050 (IEV) or from
other IEC publications.

2.1 General

211

low-voltage switchgear and controlgear assembly (ASSEMBLY)
a combination of one or more low-voltage switching devices together wit
measuring, signalling, protective, regulating equipment, etc., completel

C|ated control,

responsibility of the manufacturer with all the internal electrical inter-
connections and structural parts (see 2.4)
NOTE 1 Throughout this standard, the abbreviation AssemsLY is used for a g J itchg and controlgear

assembly.

place outside the factory of the manufacturer.

2111
type-tested low-voltage switchgear ¢

established type or

2.1.1.2

21.2
main circuit (of an ASSEMBLY)

all the conductive parts of an ASSEMBLY included in a circuit which is intended to transmit
electrical energy [IEV 441-13-02]

21.3

auxiliary circuit (of an ASSEMBLY)

all the conductive parts of an ASSEMBLY included in a circuit (other than the main circuit)
intended to control, measure, signal, regulate, process data, etc. [IEV 441-13-03 modified]

NOTE The auxiliary circuits of an AssemBLY include the control and the auxiliary circuits of the switching devices.
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21.4
busbar
a low-impedance conductor to which several electric circuits can be separately connected

NOTE The term "busbar" does not presuppose the geometrical shape, size or dimensions of the conductor.

2.1.41

main busbar

a busbar to which one or several distribution busbars and/or incoming and outgoing units can
be connected

2.1.4.2

distribution busbar
a busbar within one section which is connected to a main busbar and
units are supplied

hich outgoing

21.5
functional unit
a part of an ASSEMBLY comprising all the electrical and mechani ents contribute to

the fulfilment of the same function

functional unit.

21.6
incoming unit
a functional unit through which electrica

21.7

outgoing unit
a functional unit through wh
circuits

2.1.8 Q

functional group
a group of severg

ergy is/normally supplied to one or more outgoing

hich are electrically interconnected for the fulfilment of

condition o SSEM Or part of it in which the relevant main circuits are open on its supply
arily isolated whilst the associated auxiliary circuits are connected,
allowing tests of the~gperation of incorporated devices

2.1.10

isolated situation

condition of an ASSEMBLY or part of it in which the relevant main circuits are isolated on their
supply side and the associated auxiliary circuits are also isolated

2.1.11

connected situation

a condition of an ASSEMBLY or part of it in which the relevant main circuit and associated
auxiliary circuits are connected for their normally intended function
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