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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 0: Guidance to specifying assemblies

FOREWORD

1) Th prising
all promote
int Ids. To
thig pecifigations,
Tedhnical “IEC
Puljlication(s)”) The|r preparation is entrusted to technical committees; any IEC N yterested
in the subject dealt with may participate in this preparatory work d non-
governmental organizations liaising with the IEC also participate in thisprepa . closely
withh the International Organization for Standardization (ISO) in accordance withy conditi ined by
agreement between the two organizations.

2) Th ble, an interrjational
consensus of opinion on the relevant subjects since each epresentation ffom all
int

3) IEQ Publications have the form of recommendations for i 3 accepted by IEC National
Cormpmittees in that sense. While all reason Q are\ ™ at the technical content|of IEC
Puljlications is accurate, IEC cannot be e i hich they are used or for any
misjinterpretation by any end user.

4) In ¢rder to promote international uniformity i i undertake to apply IEC Publications
trarjsparently to the maximum extent posgible |n th' i and regional publications. Any divgdrgence
betjveen any IEC Publication and the corre ional sr regional publication shall be clearly indidated in
thellatter.

5) IEQi Independent certification bodies provide corfformity
ass to IEC marks of conformity. IEC is not responsible for any
seryi

6) All

7) No [l employees, servants or agents including individual expefts and
me rational Committees for any personal injury, property danpjage or
othe ether direct or indirect, or for costs (including legal feds) and
exp se of, or reliance upon, this IEC Publication or any other IEC
Puljli

8) Attg Normative, references cited in this publication. Use of the referenced publications is
indifspensab

9) Attg oxthe possibility that some of the elements of this IEC Publication may be the subject of
pat held responsible for identifying any or all such patent rights

The npain task ofNEC technical committees is to prepare International Standards. Howeler, a

technjcal committee " may propose the publication of a technical report when it has collected

data ¢f\a.different kind from that which is normally published as an International Standafd, 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 found in the
report on voting indicated in the above table.
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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.

@%
5
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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 on of
ASSEMBLIES and to avoid the need for verification to other standards.

All thgse requirements for the various ASSEMBLIES that can be consid gether
with §pecific subjects of wide interest and application, e.g’ ectric
properties, have therefore been gathered in Part 1 of IEC each

type ¢f ASSEMBLY only two main standards are necessar
the cqrresponding methods of verification:

1) the standard giving the general rules and designatg

2) the specific ASSEMBLY standard,. herein e 2 EMBLY
gtandard.

The IEC 61439 series of standards encompasses\ASS some
of whjich have specific needs as dicta 3 ' jefine
clearly these specific needs, relevant\Ass pe of
applidation have been (of ‘a iRg Thése are identified as IEC 61439-2 to
IEC 6[1439-6, inclusive (st & ce to
IEC 6[1439-1, the gengra S ) hance

requined by an ASSEMBL ithin its_de EMBLY
standgrd includ n the
ASSEMBLY manu e are
reprodluced and exp!
Within this technical ) ards,
including:
Part
Part
2*Powerswitchgear and controlgear assemblies
o v |[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).

@%
5
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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

assewmmfﬁﬁmmmmﬂmmﬁm—mw—m—bmciﬁed

by the¢ user to enable the manufacturer to produce an ASSEMBLY that méets™ s and

exped < i those

functi ides:

— an £ries;

- a as to
m

— arn

Refer istics_.of/an ASSEMBLY anfd the

requirements with which : P ASSEMBLY is designed,

manu S 9 standard.

2 N

The f i i hle” for the application of this docyment.

For dated references, onlixthe editi i s JFor undated references, the latest gdition

of the i i 9

CISPR 11, /n@? hance

charagteristics — itS

IEC 6 , JE€~ & al installations — Part 4-41: Protection for safety —

Prote ] 3

IEC 6p

IEC 6 cation

— Identification of equipment terminals, conductor terminations and conductors

IEC 60529, _Degrees of profection 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

requir

ed to choose from a list of options within the standard.

Wher
their

applig

special fault protection, special protection due to risk of fire, explosti

b special and exceptionally onerous conditions exist, the user sho
specification. Examples of these onerous conditions includg
ations, conditions of high particulates/pollutants, more stringepizx

entify thJase in

iation
tions,

In son their
requin
The 4 hould
comp requirements flor an
ASSEM [ each
interfa
4.2
An AS istics.
The A suit a
partic ication
criterip
The ¢ main
steps
a) user
b) the manufacturer to meet the arrangements,
and furictions particular to the application. The design will generglly be
developed standard ASSEMBLY arrangements, characteristic$, and
c) BLIES or parts of ASSEMBLIES where the design is not previously proven,
design verification carried out by the manufacturer;
d) routine. \/nrifir\ni‘inn, carried out on each ASSEMBLY hy 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 dlectrical system includes all of the elements of the ele i¢ch the

ASSEMBLY is intended to operate. The electrical syste ristics

(capapilities) an ASSEMBLY should possess in order to p . The

charafteristics of the ASSEMBLY should at all times be pf the

applio btions

detail

The diser should provide an electri¢al “sing i3 or any other information

neces F ) led in 5.2 to 5.6 below.

5.2

The nmeans of earthing adowsyoltage e ow and where, differs from appligation

to ap i Re earthjivg system used may be dictated by local

regule irements, or the benefits of one system relafive to

others.

The 3 ¢ S ecific

systems require and 3 of a

suppl

e in

e in blated
or

The design<of the. ayxiliary circuits should take into account the supply earthing system to

ensure thatjan 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)
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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 |
given number of times. In all cases, the rated operational voltage will be at least
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
ASSEMBLY. It is the long-term voltage withstand capability of the insulation and is

oad a
equal

of the
never

less than the rated operational voltage. Generally an insulation voltage equal to the

operational voltage is sufficient, but where particularly arduous conditions ap
higher insulation voltage may be appropriate.

ply, a

5.4

Overvoltage category (OVC)

All nefworks experience occasional transient overvoltages caused by sx

Gene
distan
suitab
netwag

The o
e (s
AS
o (s
e (s
Ex
of
o (s
EX|
m4
The n
singlg
specit

From
the m

(Uimp .

he nominal voltage and the type of electrical supply s
an in€ the appropriate values for the rated impulse withstand v
g illustrated for information in Figure 1.

The rdated impulse withstand voltage U, , is a measure of the ASSEMBLY's toleran

transi
overv

ges. In normal networks, it will be equal to or higher than the tra
bltages occurring in the system(s) to which the circuit is designed to be connected.

y, etc.

ally, within a low-voltage network, the magnitude of the overve educed as the
ce from the source of supply is increased. It is therefore poSs IBLIES
le for different levels of overvoltage as determined by hejr ctrical
rk.

Hegree

of the

stem,

ystem
bltage

ce to
hsient

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.
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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
frequpnr‘ipc are 50 Hz _and 60 HZz

Unlesp otherwise stated, the manufacturer of the ASSEMBLY will assume vitable| for a
frequgncy within the limits of 98 % to 102 % of the rated frequency.

The user should specify the nominal frequency of the system as i ted frequency
of thel ASSEMBLY. If any of the circuits within the ASSEMBLY are equwo operate/at different
frequégncies, this should be identified accordingly by the usg ) icali

5.7 [Additional on-site testing requirements: wiri eratignal performance and

The rputine verification is intended to detect faults \n m te 2 workmanship, to confirm
an AYSEMBLY has been manufactured inNacsordaRce~with i
ascerjain proper functioning of the complete . ade on each ASSEMBLY nofmally

at thelmanufacturer’s premises.

ASSEMBLIES do not requirg site -eofifirm the integrity of the ASSEMBLY. In
cases| where the ASSEMB 3 im’segions, the manufacturer may reconmmend
tests o confirm the As e

IEC 6D364-6 de i i check the correct integration of the ASSEMBL}y into
the electrical syste d|t| al gn-site testing by the manufacturer is requiref, the
user ghould specif

6 Short-

6.1

Shorticircuits(Ww correctly designed and managed networks are a very rare occurfence,
but when they occur,they place abnormal demands on ASSEMBLIES. Short-circuit curren{s and
shortcircuit 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 thrmlgh current limited hy the operation of the upstream protective device

From| this current, an ASSEMBLY is assigned a short-circuit rating 2 ASSEMBLY
manufacturer, defined in terms of the maximum prospective short-citglit curtent-applicable at
the point of connection to the system. When the assigned short- y i 3d on a
conditfional short-circuit current, the ASSEMBLY manufacturer will uired
upstrgam protective device.

The t¢rminology to define the short-circuit rating of an ASSEmMB od as follows:

e the rated peak withstand current (ka);

17

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

ASSEM Circuit
break bming
functipnal unit of an ASSE urther
reducke the short-circuit . i for a
partic i b).
The User should specH bming
terminals of the@ »

6.3

In thr short-
circuit é in the neutral circuit. In a typical network the neutral short-
circuif 60 % of the three-phase value.

Wher guctor exists within the circuit and the neutral prospective short-gircuit
curre ¢ o 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 the incoming
terminals of the ASSEMBLY.
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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 (]pk), or
c) rated conditional short-circuit current (7).

For gn ASSEMBLY having several incoming units which are operation

simulfaneously, the short-circuit withstand strength can be jrdicated e incpming

units (n accordance with the above.

Refer|to 6.7 for information concerning an ASSEMB h are

likely |to be in operation simultaneously, or hayi more

outgo|ng high-power units likely to contpibute to.{

The U short-

circuif

6.6 |Co-ordination of sh ircui Vice tuit
protective device

Switching devices and coms i evant

IEC standards. Q

The rmanufacturer w br the

particular applic pe or

enclosed), their ed currents, rated frequency, service life, making and

break i N withstand strength, etc.

Any gqwichi s and components having a short-circuit withstand strength and/or a

break - rati ower than that likely to occur at the place of installation, will be

adequ otected\by means of current-limiting protective devices, for example fuges or

circuif

Co-ordinatieon—ef—switchirg—devices—and—components—for—example—co-ordinrationr—ef—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.
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6.7 Data associated with loads likely to contribute to the short-circuit current

An ASSEMBLY may have several incoming units which are likely to be in operation
simultaneously and one or more outgoing high-power units likely to contribute to the short-
circuit current. In such cases, the user should provide appropriate data for the circuits
concerned. The manufacturer will then determine the values of the prospective short-circuit
current available to each incoming unit, each outgoing unit and the busbars, and provide the
ASSEMBLY accordingly.

7 Protection of persons against electric shock

7.1 General

Many|of the requirements described in this technical report contribute/tfothe kility pf the
ASSEMBLY to provide protection of persons against electric shotk\ in ‘QcCg with
IEC 6P364-4-41. These include relevant characteristics of the \inst i wironment,
operating arrangements, maintenance and upgrade capabiliti C bility,
and short-circuit withstand capability.

In addition, the methods used for protection against con A _ fe i to the
protegtion of persons against electric shock; these arg i

e bgsic protection (protection against direct co

e faplt protection (protection againstindixec

If the]ASSEMBLY contains items of equipix 3 teady-state touch current and
chargps after they have been switched(off i G.), a warning label is provided.

The means of providing{pro i CI'IC shock including the integration o¢f the
ASSEMBLY into the installatio & . In addition, fault protection will be
provided by the ASSEMBLY. ins ~ g means of fault protection may be selected
from gtandard optigns. PNS i e\case, the user should specify any preference hge may
have for one of : y i s ed below

7.2 |Basic prote gcti against direct contact)

7.21

Basic| pro is intended to prevent direct contact with hazardous live parts. It cBn be
achieyed\ eith - priate constructional measures within the ASSEMBLY itself, |or by
additipnal taken during installation, for example installation in a location where

access is onIy permitted for authorized personnel.

For basic protection by constructional measures, one or more of the two protective megsures
detailedbetownmay be used:

7.2.2 Basic insulation provided by insulating material

Hazardous live parts will be completely covered with insulation that can only be removed by
destruction. The insulation is required to be made of suitable materials capable of
withstanding the mechanical, electrical and thermal stresses to which the insulation may be
subjected in normal service.

7.2.3 Barriers or enclosures

Air insulated live parts will be inside enclosures or behind barriers providing at least a degree
of protection of IP XXB. Horizontal top surfaces of accessible enclosures having a height
equal to or lower than 1,6 m above the standing area, will provide a degree of protection of at
least IP XXD.
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The manufacturer may construct the ASSEMBLY so as to enable it to be opened or barriers be
removed for maintenance (refer to maintenance and upgrade capabilities in Clause 12 of this
technical report). With such an arrangement, at least one of the following conditions will

apply:
a) a key ortool is required to open the door, remove the cover or override an interlock;

b) isolation of the supply to live parts that are protected by the barriers or enclosures is
required before the enclosure can be opened or the barriers removed. In addition, it
should not be possible to restore the supply until the enclosure has been closed and/or
the barriers replaced;

c) an intermediate barrier providing a degree of protection at least IP XXB prevents contact

with live parts, the removal ot the barrier requiring the use of a key or t
7.3 |Fault protection (protection against indirect contact)
7.3.1 General
Fault [ protection is intended to protect against the conseqience within the
ASSEMBLY and those of a fault within an external circuit i e ASSEMBLY. The
ASSEMBLY will normally include protective measures and™t Wt et installation in a
netwdrk designed to be in accordance with IEC 60364-4-41: i sures suitable for
other [types of installation should be subject to agreeme the manufacturer and the
user.
For fgult protection, at least one of tf i easures detailed below should be
used.
7.3.2
7.3.2(
Each |ASSEMBLY will i &°\a i S , in the event of a fault withjn the
ASSEMBLY, it au [ i ion of the supply to a faulted circuit and/pr the
complete ASSEM
For an adequate dll exposed conductive parts of the ASSEMBLY Will be
intercpnnecteg i
a) when a_pa € BLY is removed the protectlve circuits (earth continuity) fpr the
remaj 1
b) for lids, , i metal
h;rrges are-considered sufficient to ensure continuity provided that no electrical equipment
exceeding the limits of extra low voltage is attached to them.
If apparatus with a \/nlfagp py(‘ppding the limits of extra-low \/nlfngn are attached to lids,

doors, or cover plates, additional measures will be taken to ensure earth continuity. A
protective conductor (PE) or an equivalent electrical connection especially designed and
verified for this purpose will be used.

Exposed conductive parts of a device that cannot be connected to the protective circuit by the
fixing means of the device will be connected to the protective circuit of the ASSEMBLY by a
conductor of adequate cross-sectional area.

Certain minor exposed conductive parts (not exceeding 50 mm x 50 mm) of an ASSEMBLY that
do not constitute a danger need not be connected to a protective conductor. This applies to
screws, rivets, nameplates, parts of small devices, and similar.

The connection of an exposed conductive part to the incoming protective circuit is considered
sufficient if the resistance of this connection is less than 0,1 Q.


https://iecnorm.com/api/?name=5227e56848dbec70adea851ca25860b0

-18 - TR 61439-0 © IEC:2010(E)

7.3.2.2 Faults in external circuits supplied through the ASSEMBLY

The protective circuit within an ASSEMBLY will in the majority of installations form an integral
part of the protective circuit for a circuit downstream of an ASSEMBLY. Any current in the
protective circuit downstream of the ASSEMBLY will pass through the protective circuit until
interrupted by the short-circuit protective device, within the ASSEMBLY, thereby protecting the
faulted circuit.

Hence, the manufacturer will provide a protective circuit within the ASSEMBLY that is capable of
withstanding the highest thermal and dynamic stresses that may occur at the place of
installation of the ASSEMBLY, for faults in external circuits supplied through the ASSEMBLY. The
protepti\m circuit Inrnvidnd may he the ASSEMBIY'S enclosure aor frame and/or a separate

condyctor.
With the exception of the instances mentioned below, the protectjxe in an
ASSEMBLY will not include a disconnecting device (switch, disconnector\e
— removable links are permitted in the protective condu ly be
removable by means of a tool, and only accessible by a
— plbg-and-socket devices may only interrupt the protective CI t 3 o li ictors
hgve been interrupted, and continuity of the protegtive Ci stablished bhefore
the live conductors are reconnected.
7.3.3 Electrical separation
Prote¢ ,|for a
curre circuit
down¥ conductive parts, which may be
energ shock.
Usual ircuyjt i ppli ia an isplating transformer, the secondary w{nding
of wh [ idéring this form of protection should b¢ fully
awargq of i i \ 3 3 pecify their requirements accordingly.
7.3.4
Protecti b ) eans of providing adequate protection against e|ectric
shock| wi t an accessible protective circuit. With this alternative fofm of
const i g otally insulated and has no exposed conductive parts. Hence,
conta \SSE cannot result in an electric shock.
The c EMBLIES that are protected by total insulation requires specific features
so that adequate protection against electric shock is provided under all anticipated opefrating
condilions.-TheseYeatures, which will be provided by the manufacturer, include:
a)| ‘Cempletely enclosing all apparatus in insulating material that is equivalent of douple or

reinforced insulation and marked accordingly.

b) No conducting parts pierce the enclosure and no point should be pierced by
conducting parts in such a manner that there is the possibility of a fault voltage being
brought out of the enclosure. This requirement includes metal parts such as actuator
shafts.

c) Arrangements such that when the ASSEMBLY is ready for operation and connected to
the supply, all live parts, exposed conductive parts and parts belonging to a protective
circuit will be enclosed (to at least IP 2XC) so that they cannot be touched.

d) Exposed conductive parts within the ASSEMBLY will not be connected to the protective
circuit.

e) For arrangements where any doors or covers of the enclosure can be opened without
the use of a key or tool, a secondary barrier will be provided behind the door or cover.
This barrier will be manufactured from insulating material. It will provide protection
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against unintentional contact with the accessible live parts and with the exposed
conductive parts that would otherwise become accessible, after the door or cover has
been opened.
Users considering this form of protection against indirect contact should understand its
benefits and limitations and specify it when appropriate.

8 Installation environment

8.1 General

The iTstaIIation environment of an ASSEMBLY defines the ambient conditions. at the place of
installation, detailing operating conditions such as the presence of lig oreigh. bpdies,
mechanical impact, UV radiation, corrosive substances, ution,
altitude, and EMC.

temperatuyé

ASSEMBLIES conforming to IEC 61439 are intended for use und a itions
detailed in each clause of this technical report. For each copditign con i i value
is norinated, or options defined. Where options are Ilste the 3 S bption
that fylfils his needs. Where more onerous or any sp iCe it user

should inform the manufacturer of such exceptional s

8.2 |Location type
An A$SEMBLY may be specified as i i door locations or odtdoor

locatipns.

The delection of an indoor or outdoo y i < iti bction
againsgt ingress of solid fg et 5 3 8.5),
ambignt temperature (see 8. 3 y the

requifements for exte
(see §.9), or any of the

egree

The upser should

8.3 Protection again

The degree pss of

solid 1o

Users| may specif [ i ication; ing are
standard options:

e fof ASSEMBLIES for indoor use where there is no requirement for protection against ifgress

Of Pt PN theo falloawvwines ~ra ID cada - ontione -
vvul.ul, e IUIIUVVIIIu arc—T coOOC—OoOpaoro—

IP 00, IP 2X, IP 3X, IP 4X, IP 5X;

e the degree of protection of an enclosed ASSEMBLY will be at least IP 2X, after installation in
accordance with the manufacturer's instructions. The degree of protection provided from
the front of a dead front ASSEMBLY will be at least IP XXB;

e for fixed ASSEMBLIES not subject to tilting in normal service IP X2 is not applicable. For
ASSEMBLIES for outdoor use having no supplementary protection, the second characteristic
numeral will be at least 3.

NOTE 1 For outdoor installation, supplementary protection may be protective roofing or the like.

Unless otherwise specified, the degree of protection indicated by the manufacturer applies to
the complete ASSEMBLY when installed in accordance with the manufacturer's instructions.
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Where the ASSEMBLY does not have the same IP rating throughout, the manufacturer will
declare the IP rating for the separate parts.

For ASSEMBLIES incorporating withdrawable parts the degree of protection indicated for the
ASSEMBLY normally applies to the connected position of the withdrawable parts. The ASSEMBLY
manufacturer shall indicate the degree of protection obtained in the other positions and during
the transfer between positions.

ASSEMBLIES with withdrawable parts may be so designed that the degree of protection
applying to the connected position is also maintained in the test and isolated positions and
during transfer from one position to another.

If, aftlr the removal of a withdrawable part, it is not possible to maintain the origi ree of
protegtion e.g. by closing a door, the user may specify what measures® ape<torbe’ taen to
ensurg i e the
place[of such an agreement

NOTE R In the United States of America (USA) and in Mexico enclosure_* " gRatia r|specify
“the degree of protection” provided to the ASSEMBLY. For applications ix’th 3 L e Type
designdtion is used as specified in NEMA 250.

8.4 |External mechanical impact

The u Hance
with |E

8.5 |[Resistance to UV radiation

The gnclosures of ASSEMBLIES wh|ch ctured
from metal that is coated’w vel of
resistance is sufficient for satis EMBLY
is sulbject to intense Id specify their requirements and agrege the
meansg of providin? any nce to UV radiation with the manufacturer

8.6 |[Resistanceto/ce

All As ptallic
parts:

e se€

e s€

For o 8 ired, or
wherq particularly orferous conditions prevail (for example, exposure to sea spray), add|tional
proteg¢tion, and/or measures may be necessary The user should speC|fy such excer.tlonal
requir e s with the
manufacturer.

8.7 Ambient air temperature

ASSEMBLIES are designed to be operated over a range of ambient temperatures:

e For indoor enclosures:

Lower limit -5 °C
Upper limit 40 °C
Daily average maximum 35 °C

e For outdoor enclosures:

Lower limit -25 °C
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Upper limit 40 °C
Daily average maximum 35 °C
If alternative temperatures apply, the user should specify them.

8.8 Maximum relative humidity

ASSEMBLIES are designed to be suitable for operation in conditions where the humidity is as
follows:

e For indoor enclosures:

Upper limit 50 % at 40 °C for clean air

NOTE Higher relative humidity may be permitted at lower temperatures, for exampte 90 %_at\120 °C.
Moderate condensation which may occasionally occur due to variations in temperature s ‘taken into
account.
e Fqgr outdoor enclosures:
Upper limit 100 % at 40 °C for clean air
If alternative conditions apply, the user should specify thes
8.9 |Pollution degree
ASSEN . The
level pe of
pollutijon permissible in the environm
From esign
of the i hment
insidg the ASSEMBLY which asi c ing fr istances
and the selection of suita c . i lution
are egtablished to des¢xibe
— Pollution de1:
No pdlluti
— Pollution degres
Only ctivity
cause
— Pollutien degre
Condustive—peHution—oeeut —dry—hen-6en t potution rs—which— peeled to

become conductive due to condensation.

— Pollution degree 4:

Continuous conductivity occurs due to conductive dust, rain or other wet conditions.
Pollution degree 4 is not applicable for a micro-environment inside the ASSEMBLY.

Unless otherwise specified by the user, the manufacturer will provide, for industrial
applications, ASSEMBLIES for use in a pollution degree 3 environment. For general (non-
industrial) applications, a pollution degree of 1, 2, or 3 is valid and an ASSEMBLY may be
provided with any one of these three pollution degrees.
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Users should specify where their application requires a particular pollution degree that
differs from the standard option.

8.10 Altitude

ASSEMBLIES are designed to operate at altitudes less than or equal to 2 000 m.

Operation above this altitude may have a negative affect on the performance of the
equipment. The user should specify where a higher installation altitude applies.

8.11 EMC environment

ASSEMBLIES need to be tolerant of all electromagnetic disturbances pre cation
wherqg they are installed. Equally, they should not emit disturbances tha int hce to
anyth|ng else that may be located nearby. For the majority of ASSEMB icati D sets
of enyironmental conditions are considered:

a) Environment A: relates to a power network supplied fro 1 3 bltage
transformer dedicated to the supply of an installation i jufa imilar
plgnt, and intended to operate in or in proximity to industgi elow.

Thlis standard applies also to apparatus which is bat1 Rt used
in jndustrial locations.

Thie environments encompassed are industri

Indlustrial locations are in additior”chara ol i bf the
following examples:

— | industrial, scientific and medica

— | currents and assogiated

NOTE Environment A is [covered\by the

b) Environment B; d to a
defdicated @ < ich isN o interface between the apparatus and the low-
voltage public vai \C 5 or is
powered by a if this
apparatus is ifitended
Thle envigdnin S 3 tions,
both i : he following list, although not comprehensive, givgs an
ingi £ Of IO

— residential pts ies, for example houses, apartments;

— refail ouilets, mple shops, supermarkets;

— bupkiness premises, for example offices, banks;

— are } HmAen or—example—einems subHe—bars—danee Yo tdoor

locations, for example petrol stations, car parks, amusement and sports centres;
— light-industrial locations, for example workshops, laboratories, service centres.

Locations which are characterized by being supplied directly at low voltage from the public
mains network are considered to be residential, commercial or light-industrial.

NOTE 2 Environment B is covered by the generic EMC standards IEC 61000-6-1 and IEC 61000-6-3.

The user should specify a requirement for either Environment A or B.

If an ASSEMBLY specifically intended for Environment A is to be used in Environment B, the
manufacturer will include the following (or the equivalent) warning in the operating
instructions:
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CAUTION

This product has been designed for Environment A. Use of this product in Environment B may
cause unwanted electromagnetic disturbances in which case the user may be required to take
adequate mitigation measures.

The measures to be taken, if any, with regard to EMC associated with the installation,
operation and maintenance of the ASSEMBLY will be specified in the manufacturer’'s
instructions.

8.12 Special service conditions

8.12.1 General

Consideration should be given for providing an environment ce ith the

requiements for a standard ASSEMBLY.

Specipl service conditions are those where either:

e the nent’s
influence on the ASSEMBLY remain consistent with these.o

e the standard conditions are varied and the as i nent’s
infl v

Varia]v

This gubclause considers variances o type (b i i i 1pR.2 to
8.12.9. € esent
at thd e performance of the ASSEMBL)y; for
example, ent may be affected if it is built into
mach|nes or recessedp

8.12.2 Climat;j

The ukser should spe € here iny special climatic conditions that may apply.

Examples can be:

e variatiQns\in temyg uregrd/or air pressure take place at such a speed that excegtional

8.12. Protectionidgainst ingress of solid foreign bodies and ingress of water

The uper’should specify where any special requirements for protection against ingress of solid
foreign bodies or water apply.

Examples can be:

e heavy pollution of the air by dust, smoke, corrosive or radioactive particles, vapours or
salt;

e attack by fungus or small creatures.
8.12.4 Shock, vibration, and external mechanical impact (IK)

The user should specify where any special requirements for resistance to shock, vibration, or
mechanical impact apply.

Examples can be:
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posure to heavy vibration or shock, and the associated frequency, such as might be

associated with transport, industrial, or mining applications;

e eX

posure to high energy impacts.

8.12.5 Fire and explosion hazards

The user should specify where there is any special risk of fire or explosion.

Examples can be:

e the presence of explosive atmospheres;

8.12.

The U
and tg

8.12.7

The uker should specify where any special EMC enviy6

Examples can be:

e €

e exposure to conducted and radiz

elgctromagnetic disturbances in environment
r B (see 8.11). %

A

frequ
methd
busba

9

1

9.1

The ir

. pjssibility of exposure to fire.

Exceptional overvoltages

ser should specify any exceptional overvoltages that may bs e p pgtwork

EMC environment

posure to strong electric or mag

d dist ces other than electromagneti¢ and
han those described by Environment

Xample, those involving high-speed data
ars, etc.) to know the strength of the power

ncy magnetic fi i 8_vicigity\ of & _busbar trunking or high-current conductgrs. A
d for me i ca i the modulus of the magnetic field arotind a
r trunking b

stallationdeethothofan ASSEMBLY, how it will be positioned, mounted, and connected at

the place of.installation has a significant impact upon the design and overall arrangemgent of

the ASSEMBLY-.

instaIJ
need

an ASSEMBLY may be designed with some flexibility for common
ation“/methods, specific applications differ in their requirements. The manufacturer
to”be informed of any special requirements of the user. The user should specify

conne

ction details, location, physical size of the place of installation, external conductors, and

other similar aspects.

9.2

Assembly type

Various arrangements and configurations of ASSEMBLY are available; several basic standard
external designs are identified below:

) Op
e de
e en

e CU

en-type ASSEMBLY;
ad-front ASSEMBLY;
closed ASSEMBLY;
bicle-type ASSEMBLY;

e multi-cubicle-type ASSEMBLY;
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sk-type ASSEMBLY;
X-type ASSEMBLY;

e multi-box-type ASSEMBLY;

« wall-mounted surface type ASSEMBLY;

¢ wall-mounted recessed type ASSEMBLY.

Typical mounting arrangements are floor standing (the assembly is mounted on the floor), or
wall mounted.

Wher

the installation method requires a specific ASSEMBLY arrangement, users s

hould

specif

y their requirements.

9.3 [Portability

An AYSEMBLY may be stationary (fixed at its place of installati ed so
that itfcan readily be moved from one place of use to another).

The uger should specify which is required.

Wherf a movable assembly is specified, the user( ma pecify the rarlge of
installation environment characteristics to whick ; will ‘be subjected (refer to
Clausk 8).

9.4 |Maximum overall dimensions and

the A9

As pdart of the documents provided by\the mmanufactd the conditions for the installation of
SEMBLY including the‘overall size ndht are pfovided.

The uper should specif 3 related to the application. For example:

e where the spase MBLY is limited, the user should specify the
maximum dimensig ! he dpplication;

o Wi hich the ASSEMBLY is to be installed has I|mited
cdpacity, the use 1 speci e maximum weight allowed.

9.5

The use requirements for conductor type for each circuit of the ASSEMBLY,

name

e caple;

e buysbar trunking system; or

e other system.

In the absence of any user specification, the manufacturer will select terminals capable of
accommodating cables relative to the circuit current.

9.6

Direction(s) of external conductors

The manufacturer is required to arrange openings for cable entries, cover plates, etc., so that
when the cables are properly installed, the stated degree of protection is obtained. Where the
user requires that external conductors enter the ASSEMBLY from one or more specific
directions (for example from the top, bottom, rear, front, or sides of the ASSEMBLY), the user
should specify these requirements including which requirements apply to which circuits.
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9.7 External conductor material

The manufacturer will indicate in the product documentation whether the terminals are
suitable for connection of copper or aluminium conductors, or both. The terminals will be such
that the external conductors may be connected by a means (screws, connectors, etc.) which
applies and maintains the necessary contact pressure corresponding to the current rating and
short-circuit strength of the circuit.

The user should specify his requirements for conductor type for each circuit of the ASSEMBLY,
namely whether it is:

° copper,

. ahljminium; or

e another material.

In the| turer,

termir

Wher¢ aluminium conductors are to be terminated, the tyge od of
the cd ifi , 3 \the facturer and the
user.

9.8

The 1 space
permi , and in
the ¢ cross
sectidg ternal
circuil.

In th¢ absence of a

condyctors from he
appropriate rat
bcting

cables$ (steel condult, e ath, ) will, ired, , rwise
speC| ied itable conhection of copper conductors. A separate terminal of adequate
5 i external protective conductor(s) of each circuit.

Hating
o the

The dser should - [ i inati i br the
PE, il any
appligations in which the current in the neutral conductor may reach high values (for example
large ghting instaltations, power electronic equipment suc c).

such cases a neutral conductor having the same or greater current-carrying capaC|ty than the
phase conductors may be necessary.

In the absence of any user specification:
e terminals for protective conductors will allow the connection of copper conductors having a
cross-section depending on the cross-section of the corresponding phase conductors;

e on three-phase and neutral circuits, terminals for the neutral conductor will allow the
connection of copper conductors having a current-carrying capacity:

— equal to half the current-carrying capacity of the phase conductor, with a minimum of
16 mm?2, if the size of the phase conductor exceeds 16 mm?;

— equal to the full current-carrying capacity of the phase conductor, if the size of the
latter is less than or equal to 16 mm?2.
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9.10 Special terminal identification requirements

Unless otherwise advised by the manufacturer or otherwise agreed with the user,
identification of terminals will be in accordance with IEC 60445.

The terminals for external protective conductors will be marked according to IEC 60445. This
may, for example, be achieved by using graphical symbol @ No. 5019 of IEC 60417.
Alternatively, where the external protective conductor is intended to be connected to an
internal protective conductor, the latter may be clearly identified with the colours green and
yellow.

The ugerTmay specify additiomattermimat-idemntificatiom requirementsto suit s appticatio

10 SYtorage and handling

10.1 |General

An A9SEMBLY intended for a specific application needs to b& i i intended
methqd of transport from the place of manufacture to the pta } any),
and handling.

10.2 |Maximum dimensions and weight of trapsport

As pafrt of the documentation providef ,tHe feanditions for the handling of
the A4SEMBLY including the size and welght s i

The ukser should specify any particularicon

10.3 [Methods of transpu

nts, if
w the

The lIpcation and inst
appligable, are n
ASSENBLY has to

The Jser should¢spe : these
differ from the '

10.4 |E

If the|conditi i ansport, storage and installation, for example temperature and/or
humidity, differfrom those defined for the operating environment, the user should specify
them.

10.5 "“Packingdetails

The user should specify any particular requirements related to the application for the packing
of the ASSEMBLY for storage, and/or transport to the place of installation. Specific application
requirements may include:

e special measures required from the packing to protect the ASSEMBLY during transport or
storage;
e the use of any specific packing materials;

e markings or indicators to record any excessive shock or vibration that the ASSEMBLY is
exposed to during transport;

e the maximum size or weight of packed transport units that can be handled during transport
to the place of installation (which may differ from the transport units themselves).
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11 Operating arrangements

111

General

Most, if not all ASSEMBLIES, have a need for some form of visual interface or manual operation.
This may include:

e reading visual signals from lights, displays, and screens;

e visual inspection of switching devices, settings and indicators;

e adjusting and resetting relays, releases and electronic devices;

e th

For th

witholit a tool.

11.2

The 1
electr

Differe

intend
e sk
ps
e in
en

e Or

e au
W(

B Use Of operating handles, pushbuttons, toggle switches and similar deyices.

e purposes of this technical report, manual operation means oper

Access to manually operated devices

illed person — a person with rels
rceive risks and to avoid hazards

thorized person
rk

Unles
floor-

that they'can easily be operated; this means that their centreline should be located

5 the usel@c' i

a rone between 0,2 m and 2 m above the base of the ASSEMBLY;

ith or

jainst

y the

her to

ns to

efined

i with

0,2 m
an be

zone

height
within

— actuators for emergency switching devices (see 536.4.2 of IEC 60364-5-53) will be
accessible within a zone between 0,8 m and 1,6 m above the base of the ASSEMBLY.

The user should advise if different requirements and, in particular, if operation other than by a
skilled or instructed person is required.

11.3

Isolation of functional units for maintenance or service

In some applications, the ASSEMBLY is required to facilitate the isolation of a functional unit or
a group of functional units for maintenance while adjacent groups of circuits remain energized
and in service. Such facilities can be provided by the use of measures such as:

sufficient space between the actual functional unit or group and adjacent functional

units or groups;
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— use of barriers or obstacles designed and arranged to protect against direct contact
with equipment in adjacent functional units or groups;

— use of terminal shields;

— use of a compartment for each functional unit or group;

— insertion of additional protective means provided or specified by the manufacturer.
Should it be necessary to remove barriers, open enclosures or to remove parts of enclosures,

as part of the maintenance, this will only be possible if one of the conditions a) to ¢) in 7.2.3
of this technical report is fulfilled.

Wher
is required, the user should specify this, and any measures necessary to
agreed with the manufacturer.

nance
ild be

12 Maintenance and upgrade capabilities

12.1 | General

During the lifetime of an ASSEMBLY, most will require natai 3 . sOre may requjre an
upgrade of equipment, and/or an extension. Most Ag s ained, upgraded and
extenfled when fully isolated from the supply. always feasiblel The
following provides some guidance on.how pa may be carried ouf with
suitab g

12.2

The u
ASSENM

Such

o Vig

celrtain_fault location operations, for example voltage and current measuring with syitably
dgsighed and insulated devices.

The user may specify requirements for the types of electrical connections of the auxiliary
circuits of fixed, disconnectable, or withdrawable functional units or parts. The third letter of
the three-letter code described in 12.5 is used.

The user may specify that auxiliary circuits are either capable or not capable of being tested
while the associated functional unit is in the test position.

12.3 Requirements related to accessibility in service by authorized persons

If the user requires an ASSEMBLY to be capable of maintenance by authorized persons while
energized, it should be specified which of the following are required:

e use of interlocks or devices permitting authorized persons to obtain access to live parts
while the equipment is live;
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e service operations to be performed while the ASSEMBLY is in service and under voltage,
such as visual inspection, adjustment of relays and devices, replacement of fuse-links and
indicating lamps, and fault finding;

e maintenance on an isolated functional unit or isolated group of functional units, with
adjacent functional units or groups of functional units still under voltage, by the use of
measures such as:

— sufficient space between the actual functional unit or group and adjacent functional
units or groups;

— use of barriers or obstacles designed and arranged to protect against direct contact
with equipment in adjacent functional units or groups;

— | use of terminal shields;

— | use of compartments for each functional unit or group;

— | insertion of additional protective means provided or specified b
12.4 |Requirements related to extension under voltage

ble of
ble of

Therel is no requirement in the ASSEMBLY standards fo
extengion under voltage or otherwise. If the user requif
extension, the user should specify the additional featu

o sé tional
s€lctions;

. ciquit arrangements that permit so i i zed;

e p dll of barriers, compartments,
ob plates and covers.

Therel are no requirement z incofporate unequipped spaces, pdrtially

equipped spaces, or fully ®gui shits. These are defined as follows:

h of a
tional
hgear
moval

e unequipped space
fupctional uni
unit, but it w
an
of

e pg
of
Wi
na

more
cCiated
t (but

e fully equipped spare” functional unit — a complete functional unit within the ASSEMBLY,
which hasno.dedicated application at the initial installation but may be requir¢d for
service at some fime in the future.

H la HIA | al bl £ Ll 1o 1o
If the UsStTT TTCUYUITTS dil ASOENDLTY tU UT Pruvilucu VVItII dlly Ul LIS ST Idblllllb‘b, tllcy bllUuld be
specified.

12.5 Protection against direct contact with hazardous live internal parts during
maintenance or upgrade

Users should detail in their specification any maintenance and upgrade functions to be carried
out while all or part of the ASSEMBLY is energized. See also 12.3 and 12.4 above.

12.6 Removable functional units — methods of connection

The user has the opportunity to specify the means of connecting removable functional units
within the ASSEMBLY. The options are denoted by a three-letter code:
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— the first letter denotes the type of electrical connection of the main incoming supply to the
functional unit;

— the second letter denotes the type of electrical connection of the main outgoing supply
from the functional unit;

— the third letter denotes the type of electrical connection of the auxiliary circuits.

Each of the three letters in the code is selected from the following and is determined by the
type of connection required:

— F for fixed connections;
— D for disconnectable connections:

— W]jfor withdrawable connections.

As arn A fixed
outgo|ng connections and disconnectable auxiliary circuits would b QCa VFD.
12.7 |Operating and maintenance gangways within an ASSE®

Operdting and maintenance gangways within an ASSEMB f ith the
requinements for basic protection (see 7.2). The requiren ~ S Id be

manufacturer.

Recegses within an ASSEMBLY of limite g P to be
gangways.

12.8 [Internal separation

Typical arrangements of_inte i ed in
Table|B.1 and are classsifi ]

Internjal separati $
functipnal units, arat
IP

e or more of the following conditions befween
nclosed protected spaces:

least

be at

Sepallation-“tmay be_dchieved by means of partitions or barriers (metallic or non-meitallic),
insule1tion of live parts or the integral housing of a device, e.g. a moulded case circuit brgaker.

The form of separation, and higher degrees of protection where required, should be specified
by the user.

13 Current carrying capability

13.1 General

The current carrying capability of an ASSEMBLY is defined as the maximum current that can be
continuously carried without damage or increased risk of failure through overheating or other
mechanisms.
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Current carrying capabilities are verified to a standard set of ambient and temperature rise
limits. Users may specify lower or higher ambient temperatures, or lower temperature rise
limits, if their application requires.

13.2 Rated current I;,5 (A) (maximum current allowable)

The rated current of the ASSEMBLY (/,5), is the maximum load current the ASSEMBLY is
designed to manage and distribute. It is the smaller of the sum of the rated currents of the
incoming circuits within the ASSEMBLY that are operated in parallel, and the total current which
the main busbar is capable of distributing in the particular ASSEMBLY arrangement.

The yser—shoutd—specify-therated—currentof theassemsty{f a)—=as retevant—to—tis—9r her

appligation.

13.3 [Rated current of circuits I,,; (A)

For this particular application, the user should specify the ratet E bming
and optgoing circuits that are required within the ASSEMBLY. The y [ select
the appropriate components to achieve these circuit rating gl ion the
ratingp of the devices within the circuit, their disposition anthappticati ithiny the ASSEMBLY.

In the] absence of any user specification for the rate ; f Circy| er will
state the rated currents of circuits of the ASSEMBLY in §

13.4 |Rated diversity factor (RDF)

All cifcuits within an ASSEMBLY are individually rated
nt c y of any circuit may be influenged by

ing eapa
adjacent circuits. This the i i % that, if 'a group of adjacent circuits within an
ASSEMBLY are to operate 3 rat at.the~same Aime, significant de-rating of compdnents

is negessary to ensureft

In prgctice, it ie ifcuits, or a group of adjacent circuits, within an
ASSEMBLY will be xequires arry-their rated current continuously and simultaneously. Within
a typilcal applicatign tyre of loads differ appreciably. Some circuits Will be
rated |on the basis s \ and intermittent or short duration loads. A number of
circuifs may bg heavily 16 d.white-Others are lightly loaded or switched off.

Diversity, pproach to this practical situation. It recognises that all oufgoing
circuifs "wj e fully loaded at the same time and thereby avoids the nged to
provide over-designed>equipment for the actual application. The rated diversity [factor
specifies the 'averageNoading conditions for which the ASSEMBLY, or a group of circuits within
an ASBEMBLY, is desighed. For example, in the case of an ASSEMBLY with a diversity factgr 0,8,
any cpnibinmation of outgoing circuits within an ASSEMBLY can be loaded to 80 % of their|rated
curremt~provided the total load on the mltgning circuits does not exceed the rated currlent of

the ASSEMBLY.

Rated diversity factor(s) can be specified by the user to suit the application, or stated by the
manufacturer, for:

— groups of circuits;
— the whole ASSEMBLY.

13.5 Ratio of cross-section of the neutral conductor to phase conductors
13.5.1 General

In the majority of three-phase networks, the load on the three phases is reasonably balanced.
This generally results in a current in the neutral that is much less than the corresponding
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phases. However, some loads, particularly those with significant harmonics, can lead to
increased neutral currents. The neutral conductor cross-sectional area will be as follows:

13.5.2 Phase conductors up to and including 16 mm?2

For circuits with a phase conductor, cross-sectional area up to and including 16 mm2, 100 %
of that of the corresponding phases.

The user may specify an alternative ratio if deemed necessary for the application.

13.5.3 Phase conductors above 16 mm?

For circuits with a phase conductor cross-sectional area above 16 mmZ2,/50 %-\of that'pf the

corregponding phases with a minimum of 16 mmZ2 .

The user may specify an alternative ratio if deemed necessary for the

14 ASSEMBLY design and routine verification proce

14.1 |Design verification

14.1.1 Object

Design verification is intended to veffy ith the
requinements of the relevant ASSEMBLY ) A 3 esign
verifigation is carried out on typical arrz at the
time the product is developed. An ASSEMBLY-S ¢ ifi ifi igation,
unles$ it includes significant deviati 3 e PBr The
manufacturer is responsilile fo S

Repefition of verifications i 8 itchi i nents
incorgorated in h@ i

An ASSEMBLY whic iedni i igi r and
then manufacture , S htions
to be|repeated i Juire iginal

manufactur

14.1.2

The design of all ASSEMBLIES should be verified in accordance with the relevant ASSEMBLY
standard. At.the mantfacturer’s discretion, design verification may be achieved by means of
testing,/calculation and/or adherence to strict design rules. The various optio{s for
verifiqation, when and where each can be used. are clearly defined and restrict¢d as
appropriate, within the IEC 61439 series of standards. All the permitted means of design
verification are equivalent in terms of the performance achieved. In some instances, the
performance of the ASSEMBLY may be affected by the verification tests (e.g., short-circuit test).
Accordingly, these tests are not performed on a manufactured ASSEMBLY that is intended to be
placed into service.

14.1.3 Records

The manufacturer will maintain a record of all design verifications, including data used,
calculations and comparisons made and the result of tests carried out. These design
verification test records form part of the manufacturer’s intellectual property. Such proprietary
information will not normally be made available to any third party including the user, except at
the manufacturer’s sole discretion.
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Routine verification

General

10(E)

Routine verification is carried out on every ASSEMBLY that is manufactured, normally prior to it
being dispatched from the manufacturer’s works. It is intended to detect faults in materials
and workmanship and to confirm correct and proper functioning of the manufactured
ASSEMBLY. The manufacturer determines if routine verification is carried out during and/or
after manufacture.

Routine verification is not required to be carried out on devices and self-cont

comp

nents incorporated in the ASSEMBLY

with

Gene
of the

o Vg

14.2.2

Routinrl:e verification of the ASSEMBLY is carried out employing test, ins

anufacturer’s instructions as detailed in the relevant ASSEMBLY

ally, three methods are used for routine verification of the

ASSEMBLY:

rification by testing is used for:
clearances and creepage distances,

protection against electric shock and
connections),

terminals for external conducté
mechanical operation, and
dielectric properties.

clearances and crs ) i mited conditions),

protectiai : - S nd integrity of protective circuits (for effective
continuity “étween exposed conductive parts of the ASSEMBLY and the prot

Records

ained

pection ohcomparison

rmance

circuits (for bolted

ective

tions,

Wher
in the

> threuser requites detaits of the ASSEMBLY S Toutime verification,itshoutdbeTeqy
user’s specification.

ested
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Rated impulse withstand voltage (kV)
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Annex A
(informative)

Cross-section of copper conductors
suitable for connection to terminals for external conductors
Table A.1 applies for the connection of one copper cable per terminal.

Table A.1 — Cross-section of copper conductors suitable
for connection to terminals for external conductors/\

Solid or stranded conductors Ie co ucto»i
Ratled current Cross-sections Ckoss-se
min. max. /ml{<‘i\x%>
A mm?2
6 0,75 1,5 1,5
8 1 2,5 2,5
10 1 2,5 / 2,5
13 1 25 \\." 2,5
16 1,5 4 4
20 1,5 4

6
25 2,5 6
32 5 %
40 <j\f\ 2,5 10
N

63 6 Q S5 ) 6 16
80 0 5 10 25

100 50 16 35
125 NSINVERL 25 50
160 95 35 70

200 /\ 120 50 95

25 70\/ 150 70 120
5 \ 240 95 185

S
If the external coRductorsare connected directly to built-in apparatus, the cross-sections indicated in the rel¢vant
specifi¢ations. are-vahd.

In casgs where it is necessary to provide for conductors other than those specified in the table, special agre¢ment
shouldelbe feached between the manufacturer and the user.
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Annex B
(informative)

Forms of internal separation (see 12.8)

This annex provides a description of the various forms of separation (see Table B.1) and
related representation by diagrams (see Figures B.1, B.2 and B.3.).

Table B.1 — Forms of internal separation

Main criteria Subcriteria [ Edrm

) - N
No intefrnal separation A( (\ \F\orm

V]

Terminals for external conductcﬁrww Form_1
from busbars
Separaftion of busbars from the functional units
Terminals for external co uctwa teé\/)Form 2b
from busbars “

Separation of busbars from the functional units Terminals for externa onws Wted Form 3a
and separation of all functional units from one from busbars

anothef. Separation of terminals for external -
condudtors and the external conductors from the | Terminals fof extefmal co UWextemal Form $b
functiohal units, but not from those of other Rm sbar

conduct separated
functiopal units /K;S\

iqals f I Sond in th Form 4
Separaftion of busbars from all functional units (miqals fo[ extafgal condyctors in the same orm 4a
and separation of all functional units from one compartmentigs the assocjated functional unit

anothef. Separation of terminals for external
condudtors associated with a functional unit fro
those gf any other functional unit and the
busbarg. Separation of the exterhahcon
from the busbars but not necessari

other [\

Terminals extarnal conductors not in the Form 4b
s@me_compartmentias the associated functional
ividdal, separate, enclosed
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Busbars, including distribution busbars \

Enclosure

Internal
separation

d
)
/nC a(s) for
external conductors
IEC 057/04

i res B.2 and B.3

Figure B.1 — Symp
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Form 1

No internal separation

—_—

Form 2

Separation of busbars from the ion nis

F (o™ T 1

Form 2b:

Terminals not sg Terminals separated from busbars

IEC (121/99

Figure B.2 — Forms 1 and 2
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Form 3

Separation of busbars from all functional units
+

Separation of all functional units from one another
+
Separation of terminals for external conductors and external conductors from the
functional units, but not from those of other functional units

Form 3a:
Terminals not separated
from busbars

from
e’ busbars. External conductors separated|from
necessarily from each other

SepIration of termi
thos¢ of any o

(@) [e) [e) [@)
Form 4a: Form 4b:
Terminals in same compartment Terminals not in same compartment
as associated functional unit as associated functional unit

IEC 1123/99

Figure B.3 — Forms 3 and 4


https://iecnorm.com/api/?name=5227e56848dbec70adea851ca25860b0

TR 61439-0 © IEC:2010(E)

—41 -

Annex C
(informative)

Items subject to agreement between
the AsseMBLY manufacturer and the user for IEC 61439-2 ASSEMBLIES

cA1

Standard options

Table

cturer and the user. Unless specifie

ement
efault
cturer

may take the place of an agreement.
Table C.1 - Items subject to agreement ween
the AssEMBLY manufacturer and the\user
A
Reference Defau Rp%ns\cl'i:!t}d in Uder
Uker defined characteristics clause or arrangemen andard requment
subclause )
Electrilcal system 5
Earthing system 5. ﬂ'{r / TN-C / TN-C-
S /IT, TN-S
Nomin4l voltage of the power supply (V) 5.3 L N?})rding to | Max. 1000V a.c.
igstéllation or 1500 Vd.c.
N nditions
Transignt overvoltages N 5.4; .\‘\jetermined by the Overvoltage
electrical system category
/\ IVRIVAIIELY
Tempofary overvolta&e{ 5. Nominal system None
A J\ voltage + 1 200 V
Rated frequency f, (N2) \/ 5.6 According to local d.c./ 50 Hz/
installation 60 Hz
(\ conditions
Additiopal ite\test gﬁqui me}é: 5.7 Manufacturer’s None
wiring, [o i N\per ance and standard,
functiop according to
application
Short-gircuit withstMpability 6
Prospective short-circuit current at 6.2 Determined by the None
Supply terminals ’cp (kA\ electrical eyqum
Prospective short-circuit current in the 6.3 Max. 60 % of None
neutral phase values
Prospective short-circuit current in the 6.4 Max. 60 % of None
protective circuit phase values
SCPD in the incoming functional unit 6.5 According to local Yes / No
installation
conditions
Co-ordination of short-circuit protective 6.6 According to local None
devices including external short-circuit installation
protective device details. conditions
Data associated with loads likely to 6.7 No loads likely to None
contribute to the short-circuit current make a significant
contribution
allowed for
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Reference Default Options listed in User
User defined characteristics clause or arrangement standard requirement
subclause b) a)
Protection of persons against electric 7
shock in accordance with IEC 60364-
4-41
Type of protection against electric 7.2 Basic pI’OteCtion ACCprding tO local
shock — Basic protection (protection installation
against direct contact) regulations
Type of protection against electric 7.3 According to local ~ Automatic
shock — Fault protection (protection installation disconnection of
agains{ indirect contact) conatttons Suppty 7 ctectricat
separatiofi / |
insuliation
. . N ( N
Installation environment 8 /\\ (\ l/
Locatign type 8.2 Manufacturer’s dooy / utd}&\\)
standard,
according to
appl|catyn\ “
Protec{ion against ingress of solid 8.3 Indoor (enctesed): & w 4X,
foreign|bodies and ingress of water X,
\ vg% N
Protec{ion after removal of withdrawable 3 \ anuf ctu@ }s for connected
part standar position / reduced
protection to
manufacturer’s
standard
Externgl mechanical impact (IK) \8.4(\ We None
Resistgnce to UV radiation (apflies for 5 \\) Irdoor: not
outdoof assemblies only unless applicable.
specifigd otherwise)
Outdoor:
temperate climate
Resistance to corrow 6 Normal
Indoor/Outdoor
/\<\ ‘/\ arrangements
Ambient air temperatyre -\ Lower It \/ 8.7 Indoor: -5 °C None
(\ Outdoor: —25 °C
Ambient Wse\rat@&,lpp r IiW 8.7 40 °C None
Ambieft “sic_ temger h‘e\} Daily 8.7 35°C None
average maxim
Maximyim relative humidit 8.8 Indoor: 50 % at None
40 °C
Outdoor: 100 % at
25 °C
Pollution degree 8.9 Industrial: 3 1/2/3
Altitude 8.10 <2000 m
EMC environment (A or B) 8.11 A or B according to A/B
the application
Special service conditions (e.g. 8.12 No special service

vibration, exceptional condensation,
heavy pollution, corrosive environment,
strong electric or magnetic fields,
fungus, small creatures, explosion
hazards, heavy vibration and shocks,

earthquakes)

conditions



https://iecnorm.com/api/?name=5227e56848dbec70adea851ca25860b0

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Application of assemblies within the IEC 61439 series
	4.1 General 
	4.2 Assembly design and verification 
	4.3 Service conditions and interface characteristics
	4.4 Design

	5 Electrical system
	5.1 General
	5.2 Earthing system 
	5.3 Nominal voltage 
	5.4 Overvoltage category (OVC)
	5.5 Unusual voltage transients, temporary overvoltages 
	5.6 Rated frequency fn (Hz)
	5.7 Additional on-site testing requirements: wiring, operational performance and function

	6 Short-circuit withstand capability
	6.1 General
	6.2 Prospective short-circuit current at supply terminals Icp (kA)
	6.3 Prospective short-circuit current in the neutral 
	6.4 Prospective short-circuit current in the protective circuit
	6.5 Short-circuit protective device (SCPD) 
	6.6 Co-ordination of short-circuit protective devices including external short-circuit protective device details
	6.7 Data associated with loads likely to contribute to the short-circuit current

	7 Protection of persons against electric shock
	7.1 General
	7.2 Basic protection (protection against direct contact)
	7.3 Fault protection (protection against indirect contact)

	8 Installation environment
	8.1 General
	8.2 Location type
	8.3 Protection against ingress of solid foreign bodies and ingress of water 
	8.4 External mechanical impact 
	8.5 Resistance to UV radiation
	8.6 Resistance to corrosion
	8.7 Ambient air temperature
	8.8 Maximum relative humidity
	8.9 Pollution degree
	8.10 Altitude
	8.11 EMC environment
	8.12 Special service conditions 

	9 Installation method
	9.1 General
	9.2 Assembly type
	9.3 Portability
	9.4 Maximum overall dimensions and weight
	9.5 External conductor type(s)
	9.6 Direction(s) of external conductors 
	9.7 External conductor material
	9.8 External phase conductor, cross-sections, and terminations
	9.9 External PE, N, PEN conductors cross-sections, and terminations
	9.10 Special terminal identification requirements

	10 Storage and handling
	10.1 General
	10.2 Maximum dimensions and weight of transport units
	10.3 Methods of transport (e.g. forklift, crane)
	10.4 Environmental conditions different from the service conditions
	10.5 Packing details

	11 Operating arrangements 
	11.1 General
	11.2 Access to manually operated devices
	11.3 Isolation of functional units for maintenance or service

	12 Maintenance and upgrade capabilities
	12.1 General
	12.2 Requirements related to accessibility for inspection and similar operations
	12.3 Requirements related to accessibility in service by authorized persons
	12.4 Requirements related to extension under voltage
	12.5 Protection against direct contact with hazardous live internal parts during maintenance or upgrade
	12.6 Removable functional units – methods of connection
	12.7 Operating and maintenance gangways within an assembly 
	12.8 Internal separation

	13 Current carrying capability
	13.1 General
	13.2 Rated current InA (A) (maximum current allowable)
	13.3 Rated current of circuits Inc (A)
	13.4 Rated diversity factor (RDF)
	13.5 Ratio of cross-section of the neutral conductor to phase conductors

	14 Assembly design and routine verification processes
	14.1 Design verification
	14.2 Routine verification

	Annex A (informative) Cross-section of copper conductors suitable for connection to terminals for external conductors 
	Annex B (informative) Forms of internal separation (see 12.8) 
	Annex C (informative) Items subject to agreement between the assembly manufacturer and the user for IEC 61439-2 assemblies 
	Annex D (informative) Specification guidance for future IEC 61439-3 
	Annex E (informative) Specification guidance for future IEC 61439-4 
	Annex F (informative) Specification guidance for future IEC 61439-5 
	Annex G (informative) Specification guidance for future IEC 61439-6 
	Bibliography
	Figures
	Figure 1 – Required rated impulse withstand voltage
	Figure B.1 – Symbols used in Figures B.2 and B.3
	Figure B.2 – Forms 1 and 2
	Figure B.3 – Forms 3 and 4 

	Tables
	Table A.1 – Cross-section of copper conductors suitable  for connection to terminals for external conductors
	Table B.1 – Forms of internal separation
	Table C.1 – Items subject to agreement between the assembly manufacturer and the user
	Table C.2 – Examples of optional items subject to agreement between the assembly manufacturer and the user


