PD IEC/TR 61439-0:2013

BSI Standards Publication

Low-voltage switchgear and
controlgear assemblies

Part O: Guidance to specifying assemblies

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

raising standards worldwide" | D Dy .



PD IEC/TR 61439-0:2013

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of IEC/TR 61439-0:2013.

The UK participation in its preparation was entrusted by Technical Committee
PEL/17, Switchgear, controlgear, and HV-LV co-ordination, to Subcommittee
PEL/17/3, Low voltage switchgear and controlgear assemblies.

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

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

© The British Standards Institution 2013
Published by BSI Standards Limited 2013
ISBN 978 0 580 79300 4

ICS 29.130.20

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

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2013.

Amendments issued since publication

Amd. No. Date Text affected




PD IEC/TR 61439-0:2013

IEC/TR 61439-0

Edition 2.0 2013-04

TECHNICAL
REPORT

Low-voltage switchgear and controlgear assemblies —
Part 0: Guidance to specifying assemblies

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X B

ICS 29.130.20 ISBN 978-2-83220-787-1

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



PD IEC/TR 61439-0:2013

-2- TR 61439-0 © IEC:2013(E)
CONTENTS
INTRODUGCTION ..ottt et e e et et et e e et e e et e e et e e e e e e e e aa e e enaeeneees 7
S oo o 1= Y S 9
P (o] 4 4 F= Y Y LI = (T =Y g o P 9
3 Terms and definitioNs ... 10
4  Application of ASSEMBLIES within the IEC 61439 S€ri€s ....cocovvniiiiiiiiiiii e 10
St B € =Y o 1= =Y U 10
4.2 ASSEMBLY design and verifiCation...... ..o 10
4.3 Service conditions and interface characteristics .............cooooiiiiiiiii i 10
S 9 1] o o 11
ST = 1= o (g T= | V73 (= o 11
Lot N 1= 1Y - Y 11
5.2 Earthing SYStem oo 11
5.3 NOMINAl VORAGE e e 11
5.4  Transient OVervollages .. ... 12
5.5 Unusual voltage transients, temporary overvoltages ..........ccooviiiiiiiiiiiiieeeee, 13
5.6 Rated frequency fiy (HZ) ... 13
5.7 Additional on-site testing requirements: wiring, operational performance and

L0 T o3 110 o PP 14
6  Short-circuit withstand capability ... 14
B.1  GBNEIAl i 14
6.2 Prospective short-circuit current at supply terminals Icp (KA) oo 14
6.3 Prospective short-circuit current in the neutral...............ooo 15
6.4 Prospective short-circuit current in the protective circuit.............o.oooi 15
6.5 Short-circuit protective device (SCPD).......ccouiiiiiiiii e 15

6.6 Co-ordination of short-circuit protective devices including external short-
circuit protective device details...... ..o 16
6.7 Data associated with loads likely to contribute to the short-circuit current.............. 16
7 Protection of persons against electric ShOCK ............cooiiiiiiiii 17
A0 T € 1= o =Y - 1 PP 17
7.2 Basic protection (protection against direct contact)..............coooiii 17
T.2.0  GONEIAl i s 17
7.2.2 Basic insulation provided by insulating material ...................coooiiL 17
7.2.3  Barriers OF €NCIOSUIES ..iuuieiiiei e eens 17
7.3 Fault protection (protection against indirect contact)..................coooiiin 18
7.3.1  GONEIAl e s 18

7.3.2 Requirements for the protective conductor to facilitate automatic
disconnection of the SUPPIY «.oei e 18
7.3.3 Electrical separation ........coooiiiii 19
7.3.4 Protection by total insulation............oooi 19
8 Installation eNVIrONMENT ... ... e 20
G Tt N 1= 1Y - Y 20
8.2 LOCAtION B P e i 20
8.3 Protection against ingress of solid foreign bodies and ingress of water.................. 20
8.4 External mechanical impact...........ooii i 21
8.5 Resistance to UV radiation ...... ... 21

8.6  RESIStANCE t0 COMOSION . ..vie e 21



PD IEC/TR 61439-0:2013
TR 61439-0 © IEC:2013(E) -3-

8.7 Ambient air temperature ... .. ...
8.8  Maximum relative humidity .......coooiiii
8.9  POlULION DEOIEE et
B A0 AU E i
8.11 EMOC ENVIrONMENT ...
8.12 Special service CoONditioNS ..o

8121 GENEIAI e

8.12.2 Climatic CONAItiONS ... .

8.12.3 Protection against ingress of solid foreign bodies and ingress of
172 (=Y PP

8.12.4 Shock, vibration, seismic occurrence and external mechanical impact
(12 PP

8.12.5 Fire and explosion hazards ...... ..o
8.12.6 Exceptional overvoltages ... ...cc.iiiiiiiii
8.12.7 EMC €NVIFONMENT ..ot e
9 Installation Method . ... e

1S N 1= 1Y - Y
9.2 ASS MDY LY P e
0.3 PO Aty oo e
9.4 Maximum overall dimensions and weight ...
9.5  EXternal CoONAUCTOr 1Y PE(S) . uuiruiiiiiie et
9.6 Direction(s) of external coNdUCIOrS .........couiiiiiiii e
9.7 External conductor material ... ..o
9.8 External phase conductor, cross-sections, and terminations...............c.coocieiiiinis
9.9 External PE, N, PEN conductors cross-sections, and terminations ........................
9.10 Special terminal identification requirements.............cooiiiiiiiiiii
10 Storage and handling ...

T €= o= = PP
10.2 Maximum dimensions and weight of transport units ............cooooii
10.3 Methods of transport (e.g. forklift, Crane) ..........cocoeiiiiiiiii e
10.4 Environmental conditions different from the service conditions ..............................
10.5 PacKing details ...
11 Operating arranQeMENTS . .. ..ot e e e e e

I I =Y =Y = PP
11.2 Access to manually operated deViCes ........couiiiiiiiiiiiie e
11.3 Isolation of load installation equipment items...........cccooiiiiiiiiiii e,
12 Maintenance and upgrade capabilities ..o

2 B C 7= oY= = | N

12.2 Requirements related to accessibility for inspection and similar operations ...........

12.3 Requirements related to accessibility for maintenance in service by
F= 1O Rd g o] A=Y o I oY= =T o] o 1= S

12.4 Requirements related to extension under voltage ..........coooiiiiiiiiiii

12.5 Protection against direct contact with hazardous live internal parts during
MAaINtENANCE OF UPGrade ..ot

12.6 Method of functional units conNNECtioN ..o
12.7 Operating and maintenance gangways within an ASSEMBLY .......c.ccoceviiiiiiiiineennnen.
12.8 Internal separation ... e
13 Current carrying capability ... ..o

G T R 7= o =Y = | N



PD IEC/TR 61439-0:2013

-4 - TR 61439-0 © IEC:2013(E)
13.2 Rated current Ina (A) (maximum current allowable)..............ccccooeeeii. 32
13.3 Rated current of circuits Ing (A) ..o 33
13.4 Rated diversity factor (RDF) ... 33
13.5 Ratio of cross-section of the neutral conductor to phase conductors...................... 33
1351 GNEIAl o 33
13.5.2 Phase conductors up to and including 16 MMZ e, 33
13.5.3 Phase conductors above 16 MM2Z ...........c.ociovieoeeeeeeeeeeeeee e, 33
14 ASSEMBLY design and routine verification proCesses .........ccoviiiiiiiiiiiiiiii e 34
14.1 Design VerifiCation . ... e 34
20t T T O T =T o P 34
T4.1.2 METNOAS ..o e 34
T4.1.3 RECOIAS e 34
14.2 Routine VerifiCation. .. ... 34
1421 GENEIAL e 34
T4.2.2  RECOIAS it e 35

Annex A (informative) Cross-section of copper conductors suitable for connection to
terminals for external CONAUCTONS ... ... i e 36
Annex B (informative) Forms of internal separation (see 12.8) .......cooviiiiiiiiiiiiiiieeee, 37
Annex C (informative) Specification guidance for IEC 61439-2..........ccoiiiiiiiiiiiiiiiiieen, 41
Annex D (informative) Specification guidance for IEC 61439-3.........cccoiiiiiiiiiiiiiiieen, 47
Annex E (informative) Specification guidance for IEC 61439-4 .........ccooiiiiiiiiiiiiiiieiieeee, 51
Annex F (informative) Specification guidance for future IEC 61439-5...........cccoiiiiiiiiinninnnnn. 55
Annex G (informative) Specification guidance for [IEC 61439-6 ..........ccooviiiiiiiiiiiiiiiiien, 56
Annex H (informative) Specification guidance for IEC 61439-7........coooiiiiiiiiiiiiiien, 60
Annex | (informative) List of notes concerning certain countries ..............ccocceeiiiiiiiiiieneenn. 61
710 [ Yo = o1 2 1Y/ PP 62
Figure 1 — Required rated impulse withstand voltage ..........c.ocooiiiiiii 13
Figure B.1 — Symbols used in Figures B.2 and B.3.... ... 38
Figure B.2 — FOIrMS 1 a@nd 2 ..o et e e 39
Figure B.3 — FOIrmMS 3 a@nd 4 ..o e e e 40

Table A.1 — Cross-section of copper conductors suitable for connection to terminals
for external CONAUCIONS . ..o 36

Table B.1 — Forms of internal separation..............oooiiiiiii e 37
Table C.1 — ltems subject to agreement between the ASSEMBLY manufacturer and the

Table C.2 — Examples of optional items subject to agreement between the ASSEMBLY
Manufacturer and the USer ... . e 45

Table D.1 — ltems subject to agreement between the ASSEMBLY manufacturer and the



PD IEC/TR 61439-0:2013
TR 61439-0 © IEC:2013(E) -7 -

INTRODUCTION

For the purposes of this technical report, the user is the party who specifies or selects the
ASSEMBLY characteristics. The user may be the same party as the one who will use and
operate the ASSEMBLY, or someone acting on their behalf. The aim of this technical report is to
provide the user with guidance on the specification that should be provided in order to
achieve the desired design of an assembly. Throughout this technical report, the term
ASSEMBLY is used for a low-voltage switchgear and controlgear assembly. The term
“manufacturer” refers to the ASSEMBLY manufacturer unless specifically noted otherwise.

The purpose of the IEC 61439 series of standards is to harmonize as far as practicable, all
the general rules and requirements that apply to ASSEMBLIES. The series further seeks, in
order to obtain uniformity of requirements for ASSEMBLIES, consistency in the verification of
ASSEMBLIES and to avoid the need for verification to other standards.

All those requirements for the various ASSEMBLIES that can be considered as general, together
with specific subjects of wide interest and application, e.g. temperature rise, dielectric
properties, have therefore been gathered in IEC 61439-1 as general rules. For each type of
ASSEMBLY only two main standards are necessary to determine all requirements and the
corresponding methods of verification:

1) the standard giving the general rules and designated “Part 1”7, and

2) the specific ASSEMBLY standard, hereinafter referred to as the relevant ASSEMBLY
standard.

The IEC 61439 series of standards encompasses ASSEMBLIES for a wide variety of uses, some
of which have specific needs as dictated by their particular application. In order to define
clearly these specific needs, relevant ASSEMBLY standards focussed on a particular type of
application have been (or are being) developed. These are identified as IEC 61439-2 to
IEC 61439-7, inclusive (see list below). Each relevant ASSEMBLY standard with reference to
IEC 61439-1, the general rules, as appropriate, specifies the characteristics and performance
required by an ASSEMBLY within its defined scope of application. Each relevant ASSEMBLY
standard includes, as an annex, a template for “items subject to agreement between the
ASSEMBLY manufacturer and the user” to facilitate the specifying of an ASSEMBLY. These are
reproduced and explained in this technical report.

General characteristics of all types of assemblies are considered in this Technical Report.
Details of which are applicable to each type of assembly can be determined by reference to
the Specification Template in Annex ‘C’ onwards.

Within this technical report, reference to IEC 61439 means the series of ASSEMBLY standards,
including:

o |EC 61439-1:2011, Low-voltage switchgear and controlgear assemblies — Part 1: General
rules

e |EC 61439-2:2011, Low-voltage switchgear and controlgear assemblies — Part 2: Power
switchgear and controlgear assemblies

o |EC 61439-3:2012, Low-voltage switchgear and controlgear assemblies — Part 3:
Distribution boards intended to be operated by ordinary persons (DBO)

e |EC 61439-4:2012, Low-voltage switchgear and controlgear assemblies — Part 4:
Particular requirements for assemblies for construction sites (ACS)

e |EC 61439-5:2010, Low-voltage switchgear and controlgear assemblies — Part 5:
Assemblies for power distribution in public networks

e |EC 61439-6:2012, Low-voltage switchgear and controlgear assemblies — Part 6: Busbar
trunking systems (busways)
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e |EC 61439-7:2013, Low-voltage switchgear and controlgear assemblies — Part7:
Assemblies for specific applications such as marinas, camping sites, market squares,
electrical vehicles charging stations

A reference to “general rules” means a reference to IEC 61439-1:2011.

A reference to “ASSEMBLY standard” means the relevant part of the IEC 61439 series (e.qg.
Part 2, 3, etc.).

A reference to “product standard” means the relevant part or parts of the IEC standard for the
components used in the ASSEMBLY (e.g. IEC 60947-2 for circuit breakers).

1 To be published.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 0: Guidance to specifying assemblies

1 Scope

Within the IEC 61439 series of standards for low-voltage switchgear and controlgear
assemblies (ASSEMBLIES), there are system and application details that are specified by the
user to enable the manufacturer to produce an ASSEMBLY that meets the needs and
expectations of the user.

This Part of IEC 61439, which is a technical report identifies, from the user’s perspective,
those functions and characteristics that should be defined when specifying ASSEMBLIES. It
provides:

— an explanation of the ASSEMBLY characteristics and options within the IEC 61439 series;

— a guidance on how to select the appropriate option and to define characteristics so as to
meet specific application needs, using a functional approach; and

— an assistance in the specification of ASSEMBLIES.
References within this technical report to the interface characteristics of an ASSEMBLY and the

requirements with which they will comply assume that the ASSEMBLY is designed,
manufactured, and verified in accordance with the relevant IEC 61439 part.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

CISPR 11, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

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

IEC 60364-6, Low-voltage electrical installations — Part 6: Verification

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

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

IEC 61439-1:2011, Low-voltage switchgear and controlgear assemblies — Part 1: General
rules

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)





