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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 1: General rules

FEOREWORD

X vy

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comprising
I national electrotechnical committees (IEC National Committees). The object of IEC iste’ promote
ifternational co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical“Specificatjons,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as |“IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National_ Committee intergsted
the subject dealt with may participate in this preparatory work. International,, governmental and [non-
governmental organizations liaising with the IEC also participate in this preparation. IlEC collaborates clpsely
ith the International Organization for Standardization (ISO) in accordance with/)conditions determined by
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, asrnearly as possible, an internatjonal
cpnsensus of opinion on the relevant subjects since each technical cemmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationahise and are accepted by IEC Natjonal
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible far,the way in which they are used or for] any
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
tlansparently to the maximum extent possible in their national and regional publications. Any divergence
tween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confofmity
assessment services and, in some areas, actess to IEC marks of conformity. IEC is not responsible fof any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experty and
embers of its technical committées and IEC National Committees for any personal injury, property damage or
her damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fees)| and
penses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

8) Afttention is drawn to¢thesNormative references cited in this publication. Use of the referenced publicatiops is

indispensable for the cotrect application of this publication.

9) Attention is drawn\to the possibility that some of the elements of this IEC Publication may be the subjdct of

tent 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 121B: Low-vol{age
switchgear and controlgear assemblies, of IEC technical committee 121: Switchgear |and
confrolgear and their assemblies for low voltage.

This third edition cancels and replaces the second edition published in 2011. It constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) clarification that power electric converter systems, switch mode power supplies,
uninterruptable power supplies and adjustable speed power drive systems are tested to
their particular products standard, but when they are incorporated in assemblies the
incorporation is in accordance with the IEC 61439 series of standards;

b) introduction of a group rated current for circuits within a loaded assembly and the
refocusing of temperature-rise verification on this new characteristic;
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c) addition of requirements in respect of DC;

d) introduction of the concept of class | and class Il assemblies regarding protection against
electric shock.

The

Full
the

The
clau

This

A lig
con

The
stal
the

text of this International Standard is based on the following documents:
FDIS Report on voting
121B/99/FDIS 121B/103/RVD

information on the \/nfing for the qpprn\/nl of this International Standard can be fou

in

report on voting indicated in the above table.

reader’s attention is drawn to the fact that Annex N lists all the “in-some-countf
ses on differing practices of a less permanent nature regarding this document;

document has been drafted in accordance with the ISO/IEC Directives,'Part 2.

t of all parts of the IEC 61439 series, under the general title Low-voltage switchgear
rolgear assemblies, can be found on the IEC website.

committee has decided that the contents of this document will remain unchanged unti
ility date indicated on the IEC website under "http://webstore.iec.ch" in the data relate
5pecific document. At this date, the document will be
econfirmed,

vithdrawn,

eplaced by a revised edition, or

hmended.

ies

and

the
d to
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INTRODUCTION

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

For
are

For
by

edcCll lype OI IOW-VOItage switChdgearlr dana controligear asselmnply, Onty two madalfn stdind

covering the various types of low-voltage switchgear and controlgear assemblies;
he specific assembly standard hereinafter also referred to as the relevant asser
standard.

a general rule to apply to a specific assembly standard, it shouldybe explicitly referre]
quoting this document followed by the relevant clause aqr\>subclause number

“IEG 61439-1:2020, 9.1.3".

As

pecific assembly standard may not require, and hence\néed not call up, a general

whelre it is not applicable, or it can add requirements if the,general rule is deemed inadeq

in t
just

ne particular case, but it may not deviate from it unless there is substantial techn
ffication detailed in the specific assembly standafd,

Where, in this document, a cross-reference isémade to another clause, the reference is tq
takgn to apply to that clause as amended by the specific assembly standard, where applic

ma
faci
ena

h)

ufacturer and the user are summarized in Annex C (informative). This schedule
itates the supply of informationyon basic conditions and additional user specification
ble proper design, application and utilization of the assembly.

Requirements in this document that;-are subject to agreement between the asser

the IEC 61439 series, the following parts are published:

EC 61439-1: Genertal rules

EC 61439-2: Power switchgear and controlgear assemblies (PSC-assemblies)

EC 61439-3:Distribution boards intended to be operated by ordinary persons (DBO)
EC 61439-4: Particular requirements for assemblies for construction sites (ACS)

EC 61439-5: Assemblies for power distribution in public networks

EC61439-6: Busbar trunking systems (busways)

hecessary to determine all requirements and the corresponding methods of verification:

rds

he basic standard, (this document) referred to as “IEC 61439-1" in the specific standdrds,

nbly

d to
e.g.

rule
late
ical

be
hble.

nbly
also
s to

IEC 61439-7: Assemblies for specific applications such as marinas, camping sites, ma
squares, electric vehicle charging stations

IEC TR 61439-0: Guidance to specifying assemblies.

This list is not exhaustive; additional parts can be developed as the need arises.

1

EC 61439-2 includes requirements for assemblies for use in photovoltaic installations.

rket
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 1: General rules

part-o 61439 lays down the general definitions—and
irements, technical characteristics and verification
hgear and controlgear assemblies.

requirements for low-Vol{age

E  Throughout this document, the term assembly(s) (see 3.1.1) is used for a low-voltage ‘switchgear| and
contiolgear assembly(s).

the purpose of determining assembly conformity, the requirements of the relevant paft of
IEC 61439 series, Part 2 onwards, apply together with the cited, requirements of [this
iment. For assemblies not covered by Part 3 onward, Part 2 applies:

document applies to assemblies only when required by the‘relevant assembly standard
bllows:

hssemblies for which the rated voltage does not exceed*1 000 V AC or
500 V DC;

hssemblies designed for a nominal frequency/of the incoming supply or supplies|not
bxceeding 1000 Hz;

hssemblies intended for indoor and outdoor applications;
stationary or movable assemblies with ‘or without an enclosure;

hssemblies intended for use in copnection with the generation, transmission, distribution
hnd conversion of electric energy, and for the control of electrical energy consuming
pquipment.

document does not apply-to individual devices and self-contained components such as
br starters, fuse switches, power electronic converter systems and equipment (PECS),
ch mode power supplies (SMPS), uninterruptable power supplies (UPS), basic drive
ules (BDM), comptete drive modules (CDM), adjustable speed power drives systems
S5), and other gleetronic equipment which comply with their relevant product standdfrds.
document describes the integration of devices and self-contained components intg an

be a-need to comply with the requirements of other standards or legislation in addition to

some“applications involving, for example, explosive atmospheres, functional safety, tTere
e'specified in the IEC 61439 series.

2

The

Normative references

following documents are referred to in the text in such a way that some or all of their

content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including

any

IEC

IEC

amendments) applies.
60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

60068-2-11:1981, Basic environmental testing procedures — Part 2-11: Tests — Test Ka:

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

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

IEC

IEC

60085:2007, Electrical insulation — Thermal evaluation and designation

60364 (all parts), Low-voltage electrical installations

IEC
Pro
IEC

IEC
of e

IEC
of e

IEC

IEC
iden

IEC
iden

IEC
IEC
IEC

IEC

Glow-wire apparatus and commion test procedure

IEC
Glo

IEC
Glo

IEC
cald

60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safg
ection against electric shock
60364-4-41:2005/AMD1:2017

60364-5-51:2005, Electrical installations of buildings — Part 5-51: Selection) and ered
ectrical equipment — Common rules

60364-5-52:2009, Low-voltage electrical installations — Part 5-52;-Selection and ered
ectrical equipment — Wiring systems

60439 (all parts), Low-voltage switchgear and controlgear(assemblies?2

60445:2017, Basic and safety principles for mansmachine interface, marking
60447:2004, Basic and safety principlessxfor man-machine interface, marking
tification — Actuating principles

60529:1989, Degrees of protection provided by enclosures (IP Code)3
60529:1989/AMD1:1999
60529:1989/AMD2:2013

60695-2-10:2013, Fire hazard testing — Part 2-10: Glowing/hot-wire based test metho
60695-2-11:2014,<Fire hazard testing — Part 2-11: Glowing/hot-wire based test metho
w-wire flammability)test method for end-products (GWEPT)

60695-2-12,Fire hazard testing — Part 2-12: Glowing/hot-wire based test methog
w-wire flanwmability index (GWFI) test method for materials

60865-1:2011, Short-circuit currents — Calculation of effects — Part 1: Definitions
ulation methods

tification — Identification of equipment terminals, conductor terminations and conductof.

ty —

tion

tion

and

and

s —

s —

and

IEC TR 60890:2014, A method of temperature-rise verification of low-voltage switchgear and
controlgear assemblies by calculation

IEC 60947-4-1:2018, Low-voltage switchgear and controlgear — Part 4-1: Contactors and
motor-starters — Electromechanical contactors and motor-starters

2 withdrawn. The IEC 60439 series has been cancelled and replaced by the IEC 61439 series.

3 There is a consolidated document edition 2.2 (2013) that includes IEC 60529 (1989) and its Amendment 1
(1999) and Amendment 2 (2013).
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IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio frequency, electromagnetic field immunity test4
IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

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

IEC|61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing-|and
megsurement techniques — Surge immunity tests
IEC|61000-4-5:2014/AMD1:2017

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

IEC|61000-4-8:2009, Electromagnetic compatibility (EMC) ='"\Part 4-8: Testing |and
megsurement techniques — Power frequency magnetic field immunity test

IEC|61000-4-11:2004, Electromagnetic compatibility (EMC) - Part 4-11: Testing |and
megsurement techniques — Voltage dips, short interruptions and voltage variations immuynity
tests
IEC|61000-4-11:2004/AMD1:2017

IEC|61000-6-3:2006, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —
Emission standard for residential, commergial-and light-industrial environments
IEC|{61000-6-3:2006/AMD1:2010

IEC|61000-6-4:2018, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emilssion standard for industrial enyironments

IEC|61082-1:2014, Prepardtion of documents used in electrotechnology — Part 1: Rules

IEC|61180:2016, High=voltage test techniques for low-voltage equipment — Definitions, |test
and|procedure requirements, test equipment

IEC|61439 (all parts), Low-voltage switchgear and controlgear assemblies

IEC|61921:2017, Power capacitors — Low-voltage power factor correction banks

IEC ©2208:201T, Empty enclosures for low-voltage switchgear and controlgear assemblies —
General requirements

IEC 81346-1:2009, Industrial systems, installations and equipment and industrial products —
Structuring principles and reference designations — Part 1: Basic rules

IEC 81346-2:2019, Industrial systems, installations and equipment and industrial products —
Structuring principles and reference designations — Part 2: Classification of objects and codes
for classes

4 There is a consolidated edition 3.2 (2010) that includes IEC 61000-4-3 (2006) and Amendment 1 (2007) and
Amendment 2 (2010).

5 There is consolidated edition 3.1 (2017) that includes IEC 61000-4-5 (2014) and its Amendment 1 (2017).
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CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISPR 11:2015/AMD1:2016

CISPR 11:2015/AMD2:2019

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment — Emission
requirements
CISPR 32:2015/AMD1:2019

Plastics — Determination of flexural properties
L\

)
IAMNMDA4:-2042
TTNVIT T. 20 1TJ

ISO 178:2010
ISO++8:2646

ISO[179-1:2010, Plastics — Determination of Charpy impact properties — Part\1. Non-
instfumented impact test

ISO[179-2:1997, Plastics — Determination of Charpy impact properties — Part 2: Instrumepted
impact test
ISO[179-2:1997/AMD1:2011

1S0O|2409:2013, Paints and varnishes — Cross-cut test

ISO|4628-3:2016, Paints and varnishes — Evaluation of degradation of coatings — Designgtion
of quantity and size of defects, and of intensity of uniforl changes in appearance — Palt 3:
Asspssment of degree of rusting

ISO|4892-2:2013, Plastics — Methods of exposure t0 laboratory light sources — Part 2: Xemon-
arc [amps

ISO|7010, Graphical symbols — Safety colelirs and safety signs — Registered safety signs
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Figure M.3 — Configuration de jeux de barres coudées avec supports aux coins
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ENSEMBLES D’APPAREILLAGE A BASSE TENSION -

Partie 1: Régles générales

AVANT-FROFOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de ndrmalisption
cpmposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'l[EC).'L’}JEC a|pour
bjet de favoriser la coopération internationale pour toutes les questions de normalisation dans)les domaines
e |'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes-internatiofales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles aurpublic (PAS) e} des
Quides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a desjcomités d'études| aux
tlavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisafions
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEG;participent également aux
tfavaux. L’IEC collabore étroitement avec I'Organisation Internationale de Nérmalisation (ISO), selon| des
cpnditions fixées par accord entre les deux organisations.

2) Lps décisions ou accords officiels de I'lEC concernant les questions techniqUes représentent, dans la mgsure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de |'IEC
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'IEC se présentent sous la forme de recommandations internationales et sont agrgées
cpmme telles par les Comités nationaux de I'lEC. Tous les efforts’raisonnables sont entrepris afin que J'IEC
s|assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de

4) Oans le but d'encourager I'uniformité internationale, les;Comités nationaux de I'lEC s'engagent, dans todte la
esure possible, a appliquer de fagon transparente les, Rublications de I'l[EC dans leurs publications natiofales
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou

r¢gionales correspondantes doivent étre indiquées~en termes clairs dans ces derniéres.

5) L[IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de eonformité et, dans certains secteurs, accédent aux marquefs de
cpnformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certificption
indépendants.

6)

7) Alicune responsabilité ne doit étrelimputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatgires,
y| compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I[IEC,
ppur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
npture que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) gt les
dépenses découlant @deMa publication ou de I'utilisation de cette Publication de I'lEC ou de toute futre

ublication de 'lEG; ou”au crédit qui lui est accordé.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

8) Llattention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicafions
r¢férencées eSt _obligatoire pour une application correcte de la présente publication.

9) LJattention'est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent [faire
I'pbjet derdroits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

La \ - i U adltT U < v i C LT clab) - LJa - U -
d'appareillages a basse tension, du comité d'études 121 de I'lEC: Appareillages
d’appareillages basse tension.

. embles
et ensembles

Cette troisiéme édition annule et remplace la deuxiéme édition parue en 2011. Elle constitue
une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) clarification du fait que les systémes et matériels électroniques de conversion de
puissance, les alimentations a découpage, les alimentations sans interruption et les
systémes d’entrainements électriques de puissance a vitesse variable sont soumis a essai
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conformément a leur propre norme de produit, mais que lorsqu’ils sont incorporés dans
des ensembles, I'incorporation est conforme a la série de normes |IEC 61439;

b) introduction d’'un courant assigné de groupe pour les circuits au sein d’'un ensemble
chargé et recentrage de la vérification de I'’échauffement sur cette nouvelle caractéristique;

c) ajout d’exigences relatives au courant continu;
d) introduction du concept d’ensembles de classe | et de classe Il en matiére de protection
contre les chocs électriques.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
121B/99/FDIS 121B/103/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sunle vote ayant
aboliti a I'approbation de cette Norme internationale.

L’atfention du lecteur est attirée sur le fait que 'Annexe N énumeére_ tous les articles traitant
des|différences a caractére moins permanent inhérentes a certains\pays, relatifs au présent
document.

Ce document a été rédigeé selon les Directives ISO/IEC, Partie 2.

Unel liste de toutes les parties de la série IEC 61439, publiées sous le titre général Ensemples
d’afpareillage a basse tension, peut étre consultée_sun le site web de I'lEC.

Le ¢omité a décidé que le contenu de ce document ne sera pas modifié avant la datg de
staljilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donr|ées
relalives au document recherché. A cette date, le document sera
e freconduit,

e Supprimé,

e fremplacé par une édition révisée, ou

e amendé.
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