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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 1: General rules

FOREWORD

all national electrotechnical committees (IEC National Committees). The object of IEC is te\pro
ifternational co-operation on all questions concerning standardization in the electrical and electranic-field
this end and in addition to other activities, IEC publishes International Standards, Technical~Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg
the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparation., IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance with conditions determing
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internat
cpnsensus of opinion on the relevant subjects since each technical committee has representation fro
interested IEC National Committees.

IEC Publications have the form of recommendations for internationaluse and are accepted by IEC Naf
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content o
ublications is accurate, IEC cannot be held responsible for the“*way in which they are used or forn
isinterpretation by any end User.

ansparently to the maximum extent possible in their national and regional publications. Any diverg
tween any |IEC Publication and the corresponding natiohal or regional publication shall be clearly indicat
e latter.

C provides no marking procedure to indicate~its approval and cannot be rendered responsible fon
uipment declared to be in conformity with an IEC Publication.

Il Users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual expertg
embers of its technical committees\and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the,Normative references cited in this publication. Use of the referenced publicatio
dispensable for the correet application of this publication.

Afttention is drawn to\the possibility that some of the elements of this IEC Publication may be the subje
ptent rights. IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 61439-1 has been prepared by subcommittee 17D: Low-vol

SW

fchgear.land controlgear assemblies, of IEC technical committee 17: Switchgear

confrolgeat.

Th

Ho =
IEC 60439-1 (1999), and

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprlising

mote
5. To
ons,
“IEC
sted
non-
sely
d by

onal
n all

onal
IEC
any

order to promote international uniformity, IEC Nationak'Committees undertake to apply IEC Publications

ence
Ed in

any
and
e or

and
IEC

hs is

ct of

age
and

ia— firct ditinn ~f |
3 A- Ry L

81429 1 ctandard
o109

of

oeanecao
T Staroora— oot

onstitutes a technical revision.

a
ot C T

G
o

This edition of IEC 61439-1 includes the following significant technical changes with respect
to the last edition of IEC 60439-1:

the dual role of IEC 60439-1 as a product standard in its own right, as well as a gen

eral

rules standard for assemblies covered by a subsidiary product part of the IEC 60439

series, has been abandoned,;

consequently, IEC 61439-1 is a pure “general rules” standard to be referred to by

subsidiary product parts of the IEC 61439 series;
the product standard replacing IEC 60439-1 is IEC 61439-2;
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— the discrimination between type-tested assemblies (TTA) and partially type-tested
assemblies (PTTA) is eliminated by the verification approach;

— three different but equivalent types of verification of requirements are introduced:
verification by testing, verification by calculation/measurement, or verification by satisfying
design rules;

— the requirements regarding temperature rise have been clarified;
— the rated diversity factor (RDF) is covered in more detail;

— requirements from the standard for empty enclosures for assemblies (IEC 62208) have
been incorporated,;

”

— the whole structure of the standard is aligned with its new function as “generalrUles
ttandard.

However, when a dated reference to IEC 60439-1 is made in another Part of the IEC 60439
serips of assembly standards not yet transferred into the new IEC 61489. series, |the
supgerseded IEC 60439-1 still applies (see also the Introduction below).

The|text of this standard is based on the following documents:

CDV Report on voting
17D/357/CDV 17D/362A/RVC

Fulllinformation on the voting for the approval of this stahdard can be found in the report on
votihg indicated in the above table.

In this standard, terms written in small capitals are.defined in Clause 3.

The| “in some countries” notes regarding.differing national practices are contained in|the
follqwing subclauses:
B.2.2

8.3.2

8.3.3

8.8

D.2

0.11.5.4
0.11.5.6.1
Annex L

Annex M

Thig publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61439 series, under the general title Low-voltage switchgear and
controlgear assemblies, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

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

The purpose of this standard is to harmonize as far as practicable all rules and requirements
a general nature applicable to low-voltage switchgear and controlgear assemblies
(ASSEMBLIES) in order to obtain uniformity of requirements and verification for ASSEMBLIES and
to avoid the need for verification to other standards. All those requirements for the various
ASSEMBLIES standards which can be considered as general have therefore been gathered in
this basic standard together with specific subjects of wide interest and application, e.g.
temperature rise, dielectric properties, etc.

of

Fo

reacn type O TOW-VOoITage SWIICngear ana controigear assemply onty Two Tain Stand
are nhecessary to determine all requirements and the corresponding methods of verification:

his basic standard referred to as “Part 1” in the specific standards covering_the var
ypes of low-voltage switchgear and controlgear assemblies;

he specific ASSEMBLY standard hereinafter also referred to as the relevant ASSEN
standard.

For|a general rule to apply to a specific ASSEMBLY standard, it shouldhbe explicitly referre

by
519.

duoting the relevant clause or sub-clause number of this standard«followed by “Part 1”
1}3 of Part 1.

A specific ASSEMBLY standard may not require and henceneed not call up a general

wh
in

just

Re

ma
faci

the particular case but it may not deviate from it unless there is substantial techr

Te it is not applicable, or it may add requirements if the'general rule is deemed inadeq
fication detailed in the specific ASSEMBLY standafd,

ufacturer and the user are summarised,in Annex C (informative). This schedule

quirements in this standard that are subject to agreement between the ASSEN
itates the supply of information on basic conditions and additional user specification

enaple proper design, application and utilization of the ASSEMBLY.

Forfthe new re-structured IEC 61439 series, the following parts are envisaged:

EC 61439-1: General rules

EC 61439-2: Power switchgear and controlgear ASSEMBLIES (PSC-ASSEMBLIES)
EC 61439-3: Distribution boards (to supersede IEC 60439-3)

EC 61439-4: AsseMBLIES for construction sites (to supersede IEC 60439-4)
EC 61439-5."ASSEMBLIES for power distribution (to supersede IEC 60439-5)
EC 61439%6: Busbar trunking systems (to supersede |IEC 60439-2).

Thig list(isynot exhaustive; additional Parts may be developed as the need arises.

rds

ous

BLY

d to
e.g.

rule
late
ical

BLY
hlso
s to
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 1: General rules

Scope

NOTFMWMMWMWMW and
contfolgear assembly.

Thid
con
volt

This

wheln required by the relevant ASSEMBLY standard as follows:

Thig
on g

The
(seq

This

part of IEC 61439 lays down the definitions and states the service gonditi
struction requirements, technical characteristics and verification requirements” for
hge switchgear and controlgear assemblies.

standard applies to low-voltage switchgear and controlgear assemblieS“(ASSEMBLIES)
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NOTE 2 Supplementary requirements for”ASSEMBLIES in ships are covered by IEC 60092-302.

NOTE 3 Supplementary requirements for ASSEMBLIES in explosive atmospheres are covered b
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manufactire and/or assembly may be carried out other than by the original manufact
3.10.1).

standard cannot be used alone to specify an ASSEMBLY or used for a purposs

ASSEMBLIES for which the rated voltage does not exceed 4000 V in case of a.g.

DNS,
ow-

bnly

or
ion,
Ergy
5, in

ons
are

the

ASSEMBLIES designed «(for electrical equipment of machines. Supplementary

204

fied

urer

det

rmining r-nnfnrmify

This standard does not apply to individual devices and self-contained components, such as
motor starters, fuse switches, electronic equipment, etc. which will comply with the relevant
product standards.
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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
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IEC 60073:2002, Basic and safety principles for man-machine interface, marking and
identification — Coding principles for indicators and actuators

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
IEC 60068-2-11:1981, Environmental testing — Part 2-11: Tests — Test Ka: Salt mist

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

IEC|60085:2007, Electrical insulation — Thermal evaluation and designation

IEC|60099-1:1991, Surge arresters — Part 1. Non-linear resistor type gapped surge|arredters
for @.c. systems

IEC|60204 (all parts), Safety of machinery — Electrical equipment of machinés
IEC|60216 (all parts), Electrical insulating materials — Properties of thermal endurance
IEC|60228:2004, Conductors of insulated cables

IEC|60364 (all parts), Low-voltage electrical installations

IEC|60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safdty —
Protection against electric shock

IEC|60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safdty —
Progection against voltage disturbances and_ electromagnetic disturbances

IEC|60364-5-52:2001, Low-voltage eleétrical installations — Part 5-52: Selection and ereqtion
of electrical equipment — Wiring systems

IEC|60364-5-53:2001, Low-voltage electrical installations — Part 5-53: Selection and eredgtion
of electrical equipment — ISolation, switching and control

IEC|60364-5-54:2002,\Low-voltage electrical installations — Part 5-54: Selection and eredtion
of electrical equipment — Earthing arrangements, protective conductors and protegtive
bonping conductors

IEC|60445:2006, Basic and safety principles for man-machine interface, marking |and
identification — Identification of equipment terminals and of conductor terminations

o : g £y : f £ L s L gz
DdasSIC  drra SaiCty  Prifcipres 10r  Imriari=riracrirre ITieriace,  Iidarrirrg and

IEC66446-2007,
Identification of conductors by colours or alphanumerics

identification —

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

IEC 60529:2001, Degrees of protection provided by enclosures (IP Code)

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

IEC 60695-11-5:2004, Fire hazard testing — Part 11-5: Test flames — Needle-flame test
method — Apparatus, confirmatory test arrangement and guidance
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IEC 60695-2-10:2000, Fire Hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

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

IEC 60890:1987, A method of temperature-rise assessment by extrapolation for partially type-
tested assemblies (PTTA) of low-voltage switchgear and controlgear

IEC 60947-1:2004, Low-voltage switchgear and controlgear — Part 1: General rules

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

IEC|61000-4-2:2001, Electromagnetic compatibility (EMC) - Part 4-2: “Testing |and
megsurement techniques — Electrostatic discharge immunity test — Basic EMGC’publication

IEC|61000-4-3:2006, Electromagnetic compatibility (EMC) - Rarb 4-3: Testing |and
megsurement techniques — Radiated, radio frequency, electromagnetic field immunity tejst —
Basjc EMC publication

IEC|61000-4-4:2004, Electromagnetic compatibility (EMG) — Part 4-4: Testing |and
megsurement techniques — Electrical test transient/burst immunity test — Basic BEMC
publication

IEC|61000-4-5:2005, Electromagnetic compatibility (EMC) - Part 4-5: Testing |and
megsurement techniques — Surge immunity test.=>'Basic EMC publication

IEC|61000-4-6:2005, Electromagnetic cempatibility (EMC) - Part 4-6: Testing |and
megsurement techniques — Immunity toSconducted disturbances, induced by radio-frequégncy
fields — Basic EMC publication

IEC|61000-4-8:2001, Electromagnetic compatibility (EMC) — Part 4-8: Testing |and
megsurement techniques — Power frequency magnetic field immunity test — Basic EMC
publication

IEC|61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing |and
megsurement techniques — Voltage dips, short interruptions and voltage variation immgnity
tests — Basic EMGC.publication

IEC|6100024-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing |and
megsurement techniques — Harmonics and interharmonics including mains signalling at|a.c.
powerport, low-frequency immunity tests — Basic EMC publication

IEC 61000-6-4:2006, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments

IEC 61082 (all parts), Preparation of documents used in electrotechnology

IEC/TR 61117:1992, A method for assessing the short-circuit withstand strength of partially
type-tested assemblies (PTTA)

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

IEC 61201:2007, Use of conventional touch voltage limits — Application guide
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IEC 61346-1:1996, Industrial systems, installation and equipment and industrial products —
Structuring principles and reference designations — Part 1: Basic rules

IEC

61346-2, Industrial systems, installation and equipment and industrial products —
Structuring principles and reference designations — Part 2: Classification of objects and codes
for classes

IEC 62208:2002, Empty enclosures for low-voltage switchgear and controlgear assemblies —
General requirements

IEC
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of quantity and size of defects, and of intensity of uniform chamges in appearance — Paf
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62262:2002Z, Degrees of protection provided by enclosures for electrical equipn
nst external mechanical impacts (IK code)

178:2001, Plastics — Determination of flexural properties
179 (all parts), Plastics — Determination of Charpy impact properties
2409:1992, Paints and varnishes — Cross-cut test

4628-3:2003, Paints and varnishes — Evaluation of degradation of coatings; Designa

pssment of degree of rusting

4892-2:1994, Plastics — Methods of exposure to laboratory light sources — Part 2: Xe
sources

PR 11:2004, Industrial, scientific and ‘medical (ISM) radio-frequency equipmer
tromagnetic disturbance characteristics <L imits and methods of measurement

PR 22:2006, Information technology equipment — Radio disturbance characteristid
ts and methods of measurement
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ENSEMBLES D'APPAREILLAGE A BASSE TENSION -

Partie 1: Regles générales

AVANT-PROPOS

ur objet de favoriser la coopération internationale pour toutes les questions de normalisation-dan
domaines de I'électricité et de I'électronique. A cet effet, la CEIl — entre autres activités — publié . des Nor

blic (PAS) et des Guides (ci-aprés dénommeés "Publication(s) de la CEI"). Leur élaboration est confiée 3
cpmités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer

selon des conditions fixées par accord entre les deux organisations.

du possible, un accord international sur les sujets étudiés, étant donné que.les Comités nationaux de 14
intéressés sont représentés dans chaque comité d’études.

cpmme telles par les Comités nationaux de la CEI. Tous les efforts¢raisonnables sont entrepris afin que |3

Commission Electrotechnique Internationale (CEIl) est une organisation mondiale de normalislation
cpmposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl)~La QEIl a

les
mes

internationales, des Spécifications techniques, des Rapports techniques, des Spécifications ‘accessiblgs au

des
Les

ganisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEIl, particjpent
&galement aux travaux. La CEI collabore étroitement avec I'Organisation Internationale"de Normalisation (|SO),

s décisions ou accords officiels de la CEIl concernant les questions techniques<représentent, dans la m¢sure

CEl

s Publications de la CEI se présentent sous la forme de recommandations internationales et sont agrgées

CEl

s|lassure de I'exactitude du contenu technique de ses publications;"la CEl ne peut pas étre tenue respongable

I'éventuelle mauvaise utilisation ou interprétation qui en estdfaite par un quelconque utilisateur final.

esure possible, a appliquer de fagon transparente .les, Publications de la CEIl dans leurs publicat
nptionales et régionales. Toutes divergences entre tolites Publications de la CEl et toutes publica
njationales ou régionales correspondantes doivent étre\indiquées en termes clairs dans ces derniéres.

responsabilité pour les équipements déclarés conformes a une de ses Publications.
ous les utilisateurs doivent s'assurer qu'ils;sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit étre imputée a la CEIl, a ses administrateurs, employés, auxiliairep

nptionaux de la CEIl, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout h

ans le but d'encourager I'uniformité internationale, les Comités nationaux de la CEl s'engagent, dans todte la

ions
ions

CEl n’a prévu aucune procédure de marquage valant indication d’approbation et n'engage pafp sa

ou

andataires, y compris ses experts, (particuliers et les membres de ses comités d'études et des Commités

utre

dommage de quelque nature que(ce soit, directe ou indirecte, ou pour supporter les colts (y compris les|frais

tpute autre Publication de la CEl, ou au crédit qui lui est accordé.

attention est attirée sur\les références normatives citées dans cette publication. L'utilisation de publicajt
référencées est obligatoire pour une application correcte de la présente publication.

résponsable de_ne pas avoir identifié de tels droits de propriété et de ne pas avoir signalé leur existence.

justice) et les dépenses décolilant de la publication ou de I'utilisation de cette Publication de la CEIl qu de

ions

attention est attirée/sur le fait que certains des éléments de la présente Publication de la CEl peuvent|faire
bjet de droits\'de propriété intellectuelle ou de droits analogues. La CEl ne saurait étre tenue |pour

orme-internationale CEl 61439-1 a été établie par le sous-comité 17D: Ensemples
d'apgpareillage a basse tension, du comité d'études 17 de la CEIl: Appareillage.

Cette premiére édition de la CEI 61439-1 annule et remplace la quatrieme édition de la
CEI 60439-1(1999), et constitue une révision technique.

La présente édition de la CEI 61439-1 inclut les modifications techniques suivantes par
rapport a la derniére édition de la CEIl 60439-1:

le double réle de la CEl 60439-1 en tant que norme de produit a part entiere et norme

de

régles générales pour les ensembles couverts par une partie de produit subsidiaire de la

série CEIl 60439 a été abandonné;

en conséquence, la CEl 61439-1 est une norme purement de « régles générales » devant

étre appelée par les parties de produit subsidiaires de la série CEl 61439;
la norme de produit remplacant la CElI 60439-1 est la CEl 61439-2;
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la distinction entre les ensembles de série (ES) et les ensembles dérivés de série (EDS)

est éliminée par l'approche de vérification;

trois types différents mais équivalents de vérification des exigences sont introduits: la
vérification par essai, la vérification par calcul/mesure, ou la vérification par la satisfaction

de régles de conception;
les exigences concernant les échauffements ont été clarifiées;
le facteur de diversité assigné (RDF) est traité avec de plus amples détails;

les exigences des enveloppes vides destinées aux ensembles (CEI 62208) ont
incorporées;

ete

la totalité de la structure de la norme est alignée avec sa nouvelle fonction comme ng
e « régles générales ».

rme

Toutefois, lorsqu'une référence datée a la CEl 60439-1 apparait dans une autre~partie de la

Séri
nou
(voi

Le texte de cette norme est basé sur les documents suivants:

Le rapport de vote indiqué dans le tableau ci-dessus dehne toute information sur le vote a
abo

Danfs cette norme, les termes figurant en petites.capitales sont définis a I’Article 3.

Les
son

e CEI 60439 applicable aux ensembles qui n'a pas encore été transposée dan

" I'Introduction ci-apres).

CDV Rapport de vote
17D/357/CDV 17D/362AIRVC

Liti a 'approbation de cette norme.

contenues dans les paragraphes suivants:

B.2.2

8.3.2

8.3.3

8.8

D.2
0.11.5.4
0.11.5.64
Annexe:l

A\nhexe M

commentaires concernant des pratiques nationales différentes («dans certains paysi..

5 la

velle série CEIl 61439, c'est la norme annulée CEI 60439-1 qui continue, de s'appliquer

yant

»)

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Une liste de toutes les parties de la série CEl 61439, présentées sous le titre général
Ensembles d'appareillage a basse tension, peut étre consultée sur le site web de la CEI.
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