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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 0: Guidance to specifying assemblies

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standard Specifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides (hé¥reafter Q as “IEC

with the International Organization for Standardization (ISO) in accordgnce w codltlos determined by
agreement between the two organizations.

0 N
consensus of opinion on the relevant subjects since each i mi \ epresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fori i 3 accepted by IEC National
Committees in that sense. While all reason Q are\ ™ at the technical content of IEC
Publications is accurate, IEC cannot be e i
misinterpretation by any end user.

4) In order to promote international uniformity i i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence

between any IEC Publication and the corre ional s regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide Independent certification bodies provide conformity
assessment services ang IEC is not responsible for any

7) No liability shall i i entployees, servants or agents including individual experts and
members of its technjcal™comj rational Committees for any personal injury, property damage or
other damage of an 9 ether direct or indirect, or for costs (including legal fees) and
expenses arising’ o ication, /Juse of, or reliance upon, this IEC Publication or any other IEC

The main task o™NECtechnical committees is to prepare International Standards. However, a
technical committee " may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC/TR 61439-0, which is a technical report, has been prepared by subcommittee 17D: Low-
voltage switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear
and controlgear.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
17D/402/DTR 17D/421/RVC

Full information on the voting for the approval of this technical report can be fﬁnd in the
report on voting indicated in the above table. ocuments
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This 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 web site.

The committee has decided that the contents of this publication will remain unchanged until
the stability 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.

A bilingual version of this publication may be issued at a later date.

@%
S
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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 i erification of
ASSEMBLIES and to avoid the need for verification to other standards.

dielectric
. For each

with specific subjects of wide interest and application, e.g’
properties, have therefore been gathered in Part 1 of IEC
type of ASSEMBLY only two main standards are necessar
the corresponding methods of verification:

standard includ
ASSEMBLY manu
reproduced and exp!

including:

2:Powerswitchgear and controlgear assemblies

e |EC 61439-3 (in preparation), Low-voltage switchgear and controlgear assemblies
— Part 3: Distribution boards intended to be operated by ordinary persons (DBO)
(to supersede IEC 60439-3)

e |EC 61439-4 (in consideration), Low-voltage switchgear and controlgear
assemblies — Part 4: Assemblies for construction sites (to supersede IEC 60439-4)

e |EC61439-5 (to be published), Low-voltage switchgear and controlgear
assemblies — Part 5:Assemblies for power distribution in public networks (to
supersede |IEC 60439-5)

e |EC 61439-6 (in preparation), Low-voltage switchgear and controlgear assemblies
— Part 6:Busbar trunking systems (busways) (to supersede IEC 60439-2)

A reference to “general rules” means a reference to IEC 61439-1(2009).
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A reference to “ASSEMBLY standard” means the relevant part of the IEC 61439 series (e.g. 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).

@%
S
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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 need to be specified
by the user to enable the manufacturer to produce an ASSEMBLY that méets™the needs and
expectations of the user. This technical report identifies, from the use

ASSEMBLY is designed,
manufactured, and verified in accordapce 9 standard.

CISPR 11, Inc@a I dical equipment — Radio-frequency disturbance
characteristics — itS ]

— Identification of equipment terminals, conductor terminations and conductors
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 61439-1:2009, 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)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in the relevant ASSEMBLY
standard apply (e.g. IEC 61439-2).
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4 Application of ASSEMBLIES within the IEC 61439 series

4.1 General

ASSEMBLIES manufactured in accordance with the relevant ASSEMBLY standard of the
IEC 61439 series of standards are suitable for installation in the majority of operating
environments. Many of the characteristics of ASSEMBLIES are fully defined within the standard
and do not require further consideration by the user. In some instances there may be a default
condition specified within the standard and a range of other identified alternative options, from
which the user may choose to suit the application. For other characteristics, the user may be
required to choose from a list of options within the standard.

Where special and exceptionally onerous conditions exist, the user sho
their specification. Examples of these onerous conditions include
applications, conditions of high particulates/pollutants, more stringenpi\x
special fault protection, special protection due to risk of fire, explosti

entify these in
radiation
anditions,

The configurati

steps:
a)
b) the manufacturer to meet the arrangements,
and funictions particular to the application. The design will generally be
developed standard ASSEMBLY arrangements, characteristics, and
c) BLIES or parts of ASSEMBLIES where the design is not previously proven

design verification carried out by the manufacturer;
d) routine verification, carried out on each ASSEMBLY by the manufacturer.

For further information on the design and routine verification carried out by the manufacturer,
see Clause 14.

4.3 Service conditions and interface characteristics

The characteristics of the ASSEMBLY should be compatible with the ratings of the circuits to
which it is connected and the installation conditions.

Where no user specification is provided, information given in the manufacturer's
documentation may take the place of an agreement between the manufacturer and the user.
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It is assumed that the user will provide an electrical single line diagram, or equivalent, to
define the incoming and outgoing circuit arrangements, loads, external conductors, and
selected interface characteristics that are required for the application of a specific ASSEMBLY.

4.4 Design

Once the user has specified any arrangements, characteristics, or functions particular to the
application, the manufacturer is responsible for the design of the ASSEMBLY and ensuring it
complies with the relevant ASSEMBLY standard in the IEC 61439 series. From the information
provided by the user, the manufacturer will derive additional ASSEMBLY characteristics in order
to provide an ASSeEMBLY that fulfils the user’s stated application requirements.

5 Electrical system

5.1 General

The electrical system includes all of the elements of the ele
ASSEMBLY is intended to operate. The electrical syste
(capabilities) an ASSEMBLY should possess in order to p
characteristics of the ASSEMBLY should at all times be

The user should provide an electri¢al “sing i3 or any other information
necessary to define their requirements for the A ) led in 5.2 to 5.6 below.

The means of earthing adow>yoltage e ow and where, differs from application
to application. For a ne earthjivg system used may be dictated by local
regulation, the supply g merits, or the benefits of one system relative to
others.

The standard con;| NS earfhing/system are TT, TN-C, TN-C-S, IT, TN-S. Specific

e inTN-C onductor is not permitted to be isolated or switched, but,
e in TK
or swi

The design of the.auyxiliary circuits should take into account the supply earthing system to
ensure that an earth-fault does not cause unintentional operation.

It is therefore essential that users specify the earthing system.

5.3 Nominal voltage

The nominal voltage of the electrical system determines a number of the ASSEMBLY
characteristics.

The user should specify the nominal voltage of the system.

When provided with the nominal voltage, the manufacturer will determine the appropriate
values for other voltages including:

e the rated operational voltage U, (of a circuit of an ASSEMBLY)
Documents
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This is the voltage at which all the devices in a circuit, or a group of circuits, are
capable of performing a specified function, for example switching a particular load a
given number of times. In all cases, the rated operational voltage will be at least equal
to the rated voltage of the ASSEMBLY.

e the rated insulation voltage U,

Like Ug, the rated insulation voltage also applies to a circuit or group of circuits of the
ASSEMBLY. It is the long-term voltage withstand capability of the insulation and is never
less than the rated operational voltage. Generally an insulation voltage equal to the
operational voltage is sufficient, but where particularly arduous conditions apply, a
higher insulation voltage may be appropriate.

5.4 Overvoltage category (OVC)

distance from the source of supply is increased. It is therefore pos
suitable for different levels of overvoltage as determined by thejr
network.

e Category I: Specially protected le
ASSEMBLY)

From the o 3 he nominal voltage and the type of electrical supply system
the man i in€ the appropriate values for the rated impulse withstand voltage
(Uimp)- | illustrated for information in Figure 1.

The rated impulse withstand voltage U, is a measure of the ASSEMBLY's tolerance to
ges. In normal networks, it will be equal to or higher than the transient
overvoltages occurring in the system(s) to which the circuit is designed to be connected.

5.5 Unusual voltage transients, temporary overvoltages
The ASSEMBLY will be capable of withstanding:

e transient overvoltage — short duration overvoltage of a few milliseconds or less, oscillatory
or non-oscillatory, usually highly damped, and

e temporary overvoltage — overvoltage at power frequency of relatively long duration
(several seconds).

The rated impulse withstand voltage (Uimp) defines the transient overvoltage to be withstood,
ranging from 0,33 kV to 12 kV.

The rated insulation voltage (U;) defines the level of temporary overvoltage to be withstood.
Documents
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If unusual voltage transients or temporary overvoltages are anticipated, the user should
specify the conditions to be met. Where such unusual conditions apply, it is important that
they are identified in order that the appropriate ASSEMBLY can be provided. (Guidance is
provided e.g. in IEC 61643-12 for transient overvoltages.)

5.6 Rated frequency f,, (Hz)

ASSEMBLIES are designed to operate at a particular (rated) frequency or over a range of
frequencies. Connecting a circuit of an ASSEMBLY to a supply with a frequency outside its
intended range can result in devices not operating correctly, altered interrupting capacity and
in the case of higher current, the current carrying ability may be affected. Standard
frequencies are 50 Hz, and 60 Hz.

Unless otherwise stated, the manufacturer of the ASSEMBLY will assume vitable for a

frequency within the limits of 98 % to 102 % of the rated frequency.

The routine verification is intended to detect faults \n m te
an ASSEMBLY has been manufactured inN\aceordaRce with

@, i i cF eck the correct integration of the ASSEMBLY into
the electrical syste
user should specif

Short-circuits W correctly designed and managed networks are a very rare occurrence,
but when they occut,they place abnormal demands on ASSEMBLIES. Short-circuit currents and
short-circuit current breaking may cause different kinds of stresses:

e extremely high forces between conductors,

e very high temperature rise in a very short time,

e air ionisation due to arc breaking, resulting in lower air insulation,

e overpressure due to arc breaking, resulting in high forces applied to the enclosure.

ASSEMBLIES should be capable of withstanding the thermal and dynamic stresses resulting
from short-circuit currents emanating from the supplies to which they are connected.

Unless otherwise specified in the manufacturer’s operating and maintenance instructions,
ASSEMBLIES that have been subjected to a short-circuit should be subject to inspection and/or
maintenance by skilled personnel to determine the suitability of the ASSEMBLY for further
service.
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6.2 Prospective short-circuit current at supply terminals Iep (kA)

The prospective short-circuit current is the current that would flow if the supply conductors to
the ASSEMBLY were short-circuited with negligible impedance at the supply terminals of the
ASSEMBLY. In most cases, faults occurring in practise have an impedance that results in a
lower fault current compared to the prospective short-circuit current. Therefore, the selection
of an ASSEMBLY which is designed and verified for the prospective fault current usually
includes some safety margin.

The prospective short-circuit current is usually expressed as an r.m.s. short time current for a
specified duration, e.g. 0,2s, 1s or 3 s, or a conditional short-circuit current, which is a
reduced let through current limited by the operation of the upstream protective device.

From this current, an ASSEMBLY is assigned a short-circuit rating 8 ASSEMBLY
the point of connection to the system. When the assigned short-

conditional short-circuit current, the ASSEMBLY manufacturer will
upstream protective device.

The terminology to define the short-circuit rating of an ASSEmMB od as follows:

e the rated peak withstand current (ka);

e the rated short-time withstand current (I,,,);

The user should specH
terminals of the@ »

circuit curre 8 | angé in the neutral circuit. In a typical network the neutral short-
60 % of the three-phase value.

current exceeds 6Q % of the three-phase short-circuit current, the user should specify the
value of the neutral short-circuit current capability required.

6.4 Prospective short-circuit current in the protective circuit

As in the case of the neutral circuit, the prospective short-circuit current in the protective
circuit is reduced, relative to the three-phase value, by the impedance in the protective circuit.
Hence, the protective circuit requires the same consideration as the neutral circuit (see 6.3).

6.5 Short-circuit protective device (SCPD)

The user may nominate that the short-circuit protective device (SCPD) is to be included in the
ASSEMBLY, or that it is to be external to the ASSEMBLY. Alternatively the manufacturer’s
recommendation may be accepted.

For ASSeEMBLIES with a short-circuit protective device incorporated in the incoming unit, the

user should provide the prospective short-circuit current value that can occur at theyj i

terminals of the ASSEMBLY. lbatemments
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In turn, the manufacturer will provide documentation or labelling (marking) of the incoming
unit indicating the ASSEMBLY’s short-circuit capability as protected by the incoming functional
unit.

If a circuit breaker with time-delay release is used as the short-circuit protective device, the
manufacturer will state the maximum time-delay and the current setting corresponding to the
indicated prospective short-circuit current.

For ASSEMBLIES where the short-circuit protective device is not incorporated in the incoming
unit, the manufacturer will indicate the short-circuit withstand capability in one or more of the
following ways:

a) rated short-time withstand current (/,,) together with the associated d

b) rated peak withstand current (ka), or
c) rated conditional short-circuit current (7).

For an ASSEMBLY having several incoming units which are operation
simultaneously, the short-circuit withstand strength can be jrdicated e incoming
units in accordance with the above.

Refer to 6.7 for information concerning an ASSEMB incogning units which are
likely to be in operation simultaneously, or hayi A i uhit and one or more
outgoing high-power units likely to contribute to.} \

The manufacturer
particular applic
enclosed), their g ed currents, rated frequency, service life, making and
breaking capacities i withstand strength, etc.

Any s s and components having a short-circuit withstand strength and/or a
breaking capacii ower than that likely to occur at the place of installation, will be

circuit-breakers.

Co-ordination of switching devices and components, for example co-ordination of motor
starters with short-circuit protective devices, will comply with the relevant IEC standards.

If the operating conditions require maximum continuity of supply, the settings or selection of
the short-circuit protective devices within the ASSEMBLY will, where possible, be so graded that
a short-circuit occurring in any outgoing branch circuit is cleared by the switching device
installed in the faulted branch circuit without affecting the other outgoing branch circuits, thus
providing selectivity of the protective system. For more information, see IEC/TR 61912-2.

The co-ordination of protective devices should be the subject of an agreement between the
manufacturer and the user. Information given in the manufacturer's documentation may take
the place of such an agreement.

Documents

Document Sharing Hub

Full document details: IEC TR 61439-0 2010


http://www.avadocuments.com/doc/iec-tr-61439-0-2010
http://www.avadocuments.com/doc/iec-tr-61439-0-2010

