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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES
Part 0: Guidance to specifying assemblies

FOREWORD

all a
intdrnational co-operation on all questions concerning standardization in the electrical and electronicAig
thisl end and in addition to other activities, IEC publishes International Standards, Technical Specifig

Tedhnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred, to a

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee~has representation f
rested IEC National Committees.

misjnterpretation by any end user.

In ¢rder to promote international uniformity, IEC National Committees undertake to apply IEC Publi
trarjsparently to the maximum extent possible in their national and regional publications. Any divg
betyween any IEC Publication and the corresponding national or regional publication shall be clearly indig
thellatter.

IEQ itself does not provide any attestation of conforfity. Independent certification bodies provide con
assgessment services and, in some areas, accessyto*lEC marks of conformity. IEC is not responsible
seryices carried out by independent certification bodies.

Al

No [liability shall attach to IEC or its directors, employees, servants or agents including individual expe|
members of its technical committees and fEC National Committees for any personal injury, property dan
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feq
explenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
Pullications.

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

Attention is drawn to the Nermative references cited in this publication. Use of the referenced publica
indispensable for the correctiapplication of this publication.

Att¢gntion is drawn to/the“possibility that some of the elements of this IEC Publication may be the su
patent rights. IEC shall-hot be held responsible for identifying any or all such patent rights.

The npain task-0f TEC technical committees is to prepare International Standards. Howe
technjcal committee may propose the publication of a technical report when it has col
data of a different kind from that which is normally published as an International Standa
exampléstate of the art".

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
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IEC 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.

This second edition cancels and replaces the first edition published in 2010. It constitutes a
technical revision.

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

alignment with IEC 61439-1:2011;
alignment of Annex B with Annex AA of IEC 61439-2:2011;
alignment of Table C.1 with Table BB.1 of IEC 61439-2:2011;
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dition of a new Annex D regarding IEC 61439-3;
dition of a new Annex E regarding IEC 61439-4;
dition of a new Annex G regarding IEC 61439-6;

neral editorial review.

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

Enquiry draft Report on voting
17D/458/DTR 17D/467A/RVC

Full ipformation on the voting for the approval of this technical report can be found

reporf on voting indicated in the above table.

This gublication has been drafted in accordance with the ISO/IEC Directives;Part 2.

The reader’s attention is drawn to the fact that Annex | lists all of\the “in-some-co
claus¢s on differing practices of a less permanent nature relating~to the subject g
Technical Report.

A list jof all parts of the IEC 61439 series, under the general title Low-voltage switchgea

contrd

The ¢
the s
relate

e re
e wi
« re

° an

A bilin

Igear assemblies, can be found on the IEC web site.

ommittee has decided that the contents of this¢publication will remain unchanged
ability date indicated on the IEC web sitecunder "http://webstore.iec.ch” in thg

d to the specific publication. At this date, thepublication will be
confirmed,

thdrawn,

pblaced by a revised edition, or

nended.

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

13(E)

n the

untry”

f this

r and

| until
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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 in the verificatjon of
ASSEMBLIES and to avoid the need for verification to other standards.

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

1) the standard giving the general rules and designated “Part/1’;"and

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

The IEC 61439 series of standards encompasses ASSEMBLIES for a wide variety of uses,|some
of whjch have specific needs as dictated by theirparticular application. In order to ¢efine
clearly these specific needs, relevant ASSEMBLY\standards focussed on a particular type of
applidation have been (or are being) develeped. These are identified as IEC 61439-2 to
IEC 6[1439-7, inclusive (see list below). Each relevant ASSEMBLY standard with reference to
IEC 6[1439-1, the general rules, as appropriate, specifies the characteristics and performance
required by an ASSEMBLY within its defined scope of application. Each relevant ASSEMBLY
standard includes, as an annex, aCtemplate for “items subject to agreement betwegn the
ASSEMBLY manufacturer and the-user” to facilitate the specifying of an ASSEMBLY. Thege are
reproduced and explained in this-technical report.

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

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

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

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

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

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

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

o |EC 61439-6:2012, Low-voltage switchgear and controlgear assemblies — Part 6: Busbar
trunking systems (busways)
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e |EC 61439-7:2013, Low-voltage switchgear and controlgear assemblies — Part7:
Assemblies for specific applications such as marinas, camping sites, market squares,
electrical vehicles charging stations1

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

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

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

1 To be published.


https://iecnorm.com/api/?name=73ab23c3554588d5d5289ff7615d86bd

TR 61439-0 © IEC:2013(E) -9-

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
assenrbies(ASSEMBHES)thereare—systemand—apptication—detaits—thatare—specifred—hy the
user [to enable the manufacturer to produce an ASSEMBLY that meets the needs$ and
expedtations of the user.

This Part of IEC 61439, which is a technical report identifies, from the user's perspgctive,
those| functions and characteristics that should be defined when specifying ASSEMBL|ES. It
provides:

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

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

— ar] assistance in the specification of ASSEMBLIES.
Refergnces within this technical report to the interface{characteristics of an ASSEMBLY and the

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

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application!.For dated references, only the edition cited applieg. For
undatped references, the Ilatest— edition of the referenced document (including any
amen@iments) applies.

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

IEC 6D364-4-41Low-voltage electrical installations — Part 4-41: Protection for safety —
Proteg¢tion agaifst electric shock

IEC 6D364-6, Low-voltage electrical installations — Part 6: Verification

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

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

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

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

4 Application of ASSEMBLIES within the IEC 61439 series

4.1 General

ASSEMBLIES manufactured in accordance with the relevant ASSEMBLY standard of the
IEC 6{H439—series—of—standards—are—stitable—for—nstatlation—tr—the—majority—ef—eperating
envirgnments. Many of the characteristics of ASSEMBLIES are fully defined within the,stapdard
and dp not require further consideration by the user. In some instances there may be a default
condifion 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.

O ao O atio afo O o€

Wher¢ special and exceptionally onerous conditions exist, the user_should identify these in
their [specification. Examples of these onerous conditions inglyde: high UV radiation
applidations, conditions of high particulates/pollutants, more stringent short circuit cond|tions,
special fault protection, special protection due to risk of fire, explesions, burns, etc.

In some instances, the user may wish to seek the advice ‘of experts in order to identify their
requiements correctly, e.g. with regard to system harmonics.

The gnnexes from Annex C onward provide specification templates that the user ghould
complete when defining the interface characteristics and application requirements for an
ASSEMBLY in accordance with the relevani~ASSEMBLY standard. An explanation of|each
interface characteristic is given in the subsequent clauses.

4.2 |ASSEMBLY design and verification

An ASISEMBLY is intended to be used within an electrical installation of defined characterjstics.
The ABSEMBLY may be designediand verified with a specific set of application criteria, to|suit a
particular use, or more usually, it may be designed and verified to meet typical application
criterip that make it usable.in a range of common applications.

The cpnfiguration for_a particular user application of an ASSEMBLY usually requires fourf main
steps

a) ddfinition or)selection of service conditions and interface characteristics. The user ghould
specify-theése characteristics;

b) dgsigh of the ASSEMBLY by the manufacturer to meet the arrangements, characterjistics,
and—functioms—particutar —to—the—apptficatiom—The—desigm—witt—gemeratty be—based on
previously developed standard ASSEMBLY arrangements, characteristics, and functions;

c) for ASSEMBLIES 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.
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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.

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
comples—with—theretevantAssSEmMBYy—standardimthetEC61439—sertres—Fromthe—nformation
provided by the user, the manufacturer will derive additional ASSEMBLY characteristics'in|order
to projvide an ASSEMBLY that fulfils the user’s stated application requirements.

5 ElJectrical system

5.1 General

The e¢lectrical system determines the characteristics (capabilities) an ASSEMBLY ghould
possegss in order to perform its required duty safely. The characteristics of the ASSEMBLY
shouldl at all times be at least equal to the needs of the application and, where essentiall, they
may gxceed those offered in the standard options detailed injthe IEC 61439 series.

The user should provide an electrical single linendiagram and/or any other information
necegsary to define their requirements for the ASSEMBLY, as detailed in 5.2 to 5.6 below.

5.2 |Earthing system

The nmeans of earthing a low-voltage network, when, how and where, differs from application
to application. For a particular network,“the earthing system used may be dictated by| local
regulgtion, the supply authority, legaey requirements, or the benefits of one system relafive to
otherg.

D

The dtandard configurations\ of earthing system are TT, TN-C, TN-C-S, IT, TN-S. Specific
systems require and/or permit different solutions. For example, during the isolation of a qupply
for maintenance:

e in[TN-C systems, the PEN conductor is not permitted to be isolated or switched, but,

e in|TN-S systems and TN-C-S systems the neutral conductors may or may not be isplated
or[switched (see IEC 60364-5-53:2001, 536.1.2).

The design’/of the auxiliary circuits should take into account the supply earthing system to
ensurg_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 rated voltages including:

o 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 load a given number
of times. In all cases, the rated operational voltage of a main circuit of an ASSEMBLY will be

at
e th

least equal to the rated voltage of the ASSEMBLY.
e 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

All nefworks experience occasional transient overvoltages caused by switching, lightnin

Gene

Transient overvoltages

ally, within a low-voltage network, the magnitude of the overvoltages is reduced

, etc.
s the

distanice from the source of supply is increased. It is therefore possible to have ASSENBLIES

suitable for different levels of overvoltage as determined by their locationyin the ele
netwagrk.

Variolis levels of overvoltage category are defined using a series of_ fréman numbers.

The opervoltage category options are:

o Category I: Specially protected level (internal to equipment, not normally applicable
ASSEMBLY)

e Category Il: Load level (appliance, equipment, notsnormally applicable to an ASSEMBL

o Category IlI: Distribution circuit level (typical industrial applications)

o Category IV: Origin of installation level (service entrance)

mdin distribution board, e.g. electrigity'meter, primary overcurrent protective device.

The manufacturer will determine the likely overvoltage category from the electrical sy
singlel line diagram. Whete exceptional overvoltage conditions apply, the user should s
the rejquired overvoltage category option for their application.

From
the m

(Uimp

hmples: Equipment which is part of the fixed eléctrical installation and other equipment where a high
hvailability is expected, e.g. distribution boards, motor control centres.

bmples: Equipment to be used at or in-the proximity of the origin of the electrical installation upstrean

the overvoltage category, the nominal voltage and the type of electrical supply s
bnufacturér-will determine the appropriate values for the rated impulse withstand v
. This relationship is illustrated for information in Figure 1.

ctrical

to an

v)

degree

of the

stem,
pecify

ystem
bltage
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Figure 1 — Required rated \impulse withstand voltage

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

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

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

e temporary( overvoltage — overvoltage at power frequency of relatively long dufration
(severalkseconds).

The rated/impulse withstand voltage (Uj,,) defines the transient overvoltage to be withstood,
ranging from 0,33 KV 10 TZ KV.

The rated insulation voltage (U;) defines the level of temporary overvoltage to be withstood.

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 or with direct current. Connecting a circuit of an ASSEMBLY to a supply with a
frequency outside its intended range can result in devices not operating correctly, altered
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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 it is suitable for a
frequency within the limits of 98 % to 102 % of the rated frequency.

The user should specify the nominal frequency of the system as the required rated frequency
of the ASSEMBLY. If any of the circuits within the ASSEMBLY are required to operate at different
frequencies, this should be identified accordingly by the user in the specification.

5.7 Additional on-site testing requirements: wiring, operational performance and
function

The rputine verification is intended to detect faults in materials and workmanship,~fo confirm
an AYSEMBLY has been manufactured in accordance with the design specification and to
ascertain proper functioning of the complete ASSEMBLY. It is made on each ASSEMBLY nofmally
at the|manufacturer’s premises.

ASSEMBLIES do not require any on-site testing to re-confirm the integrity of the ASSEMBLY. In
cases| where the ASSEMBLIES are delivered in sections, the manufacturer may reconmimend
tests {o confirm the ASSEMBLY has been correctly coupled on site:

IEC 6p364-6 defines on-site verification to check the correet.integration of the ASSEMBL)Y into
the electrical system. Where additional on-site testing &y the manufacturer is required, the
user ghould specify these tests.

6 Short-circuit withstand capability

6.1 General

Short{circuits within 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
short-circuit current breaking maylcause different kinds of stresses:
o extremely high forces betwéen conductors,

e very high temperaturerise in a very short time,

e airionisation dueto-arc breaking, resulting in lower air insulation,

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

ASSEMBLIES should be capable of withstanding the thermal and dynamic stresses regulting
from ghort=Circuit currents emanating from the supplies to which they are connected.

U I . H H +P2= o £ £ J FH A ot H £ t'
n eS ULTNTCTWIOT oMU UITTTU 1T UTe  TTTdimTuTabiurT T o UpPTTralirty  arftu 1miairitciianvc 1mrotrus |0n5,

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 AsSemMBLY for further
service.

6.2  Prospective short-circuit current at supply terminals I, (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.
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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 by the ASSEMBLY
manufacturer, defined in terms of the maximum prospective short-circuit current applicable at
the point of connection to the system. When the assigned short-circuit rating is based on a
conditional short-circuit current, the ASSEMBLY manufacturer will provide details of the required
upstream protective device.

The terminology to define the short-circuit rating of an ASSEMBLY is summarised as follows:

o the rated peak withstand current (ka);
o the rated short-time withstand current (Z,,);

e the rated conditional short-circuit current of an ASSEMBLY (/).

ASSEMBLIES are protected against short-circuit currents by means of,, for example, gircuit
breakprs, fuses, or combinations of both upstream of the ASSEMBLY. Fiegquently the incpming
functipnal unit of an ASSEMBLY is a short-circuit protective device (SCPD), which may further
reduce the short-circuit requirements of the ASSEMBLY. Where a User has a preference| for a
particllar form of device as the incoming functional unit, this should be specified (see 6.9).

The user should specify the prospective short-circuit current (I
terminjals of the ASSEMBLY.

p) applicable at the incpming

6.3 |Prospective short-circuit current in the neutral

In thrge-phase circuits, the neutral fault current;is reduced, relative to the three-phase short-
circuif current, by the impedance in the neutral circuit. In a typical network the neutral short-
circuif current does not exceed 60 % of therthree-phase value.

Wher¢ a neutral conductor exists within the circuit and the neutral prospective short-gircuit
current exceeds 60 % of the three=phase short-circuit current, the user should specify the
value |of the neutral short-circuitcurrent capability required.

6.4 |[Prospective shortscircuit current in the protective circuit
As in|the case of ther~neutral circuit, the prospective short-circuit current in the protective

circui{ is reduced, relative to the three-phase value, by the impedance in the protective dircuit.
Hence, the protective circuit requires the same consideration as the neutral circuit (see §.3).

6.5 |Short-circuit protective device (SCPD)

The uger'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 ASSEMBLIES 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.

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.
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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 (7,,) together with the associated duration, and

b) rated peak withstand current (ka), or

c) rated conditional short-circuit current (/).

For an ASSEMBLY having several incoming units which are unlikely to be in operation

simultaneously, the short-circuit withstand strength can be indicated for each of the incoming
units in accordance with the above.

Refer|to 6.7 for information concerning an ASSEMBLY with several incoming units.whigh are
likely |to be in operation simultaneously, or having one incoming unit and one’ or|more
outgo|ng high-power units likely to contribute to the short-circuit current.

The yser should specify any additional protective functions required of the incoming short-
circuif protective device, such as overload or arcing fault limitation.

6.6 |[Co-ordination of short-circuit protective devices including external short-cir¢uit
protective device details

Switching devices and components incorporated in ASSEMBLIES will comply with the relevant
IEC sfandards.

The manufacturer will select the switching devices “‘and components to be suitable f¢r the
particular application with respect to the external design of the ASSEMBLY (e.g. open type or
encloged), their rated voltages, rated currents, rated frequency, service life, making and
break|ng capacities, short-circuit withstand strength, etc.

Any dwitching devices and components-having a short-circuit withstand strength and/or a
break|ng capacity rating lower than~that likely to occur at the place of installation, will be
adeqyately protected by means_ of‘current-limiting protective devices, for example fuges or
circuif-breakers.

Co-orfdination of switching devices and components, for example co-ordination of [motor
startefs with short-circuit\protective devices, will comply with the relevant IEC standards,

If the |operating conditions require maximum continuity of supply, the settings or selectjon of
the short-circuit'protective devices within the ASSEMBLY will, where possible, be so grade(d that
a shart-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.

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.
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7 Protection of persons against electric shock

7.1 General

Many of the requirements described in this technical report contribute to the capability of the
ASSEMBLY to provide protection of persons against electric shock in accordance with
IEC 60364-4-41. These include relevant characteristics of the installation environment,
operating arrangements, maintenance and upgrade capabilities, current carrying capability,
and short-circuit withstand capability.

In addition, the methods used for protection against contact with live parts are integral to the
protegtiom of persons agamstelectric Shock; these are described i terms of:

e basic protection (protection against direct contact);

o fault protection (protection against indirect contact).

If the]|ASSEMBLY contains items of equipment that may have steady-state touch current and
chargps after they have been switched off (capacitors, etc.), a warning Jabgl is provided.

The reans of providing protection against electric shock including the integration ¢f the
ASSEMBLY into the installation are given in IEC 60364-4-41. In addition, fault protection will be
provided by the ASSEMBLY. In some instances, the means of fatult protection may be selected
from gtandard options. Where this is the case, the user should'specify any preference h¢ may
have for one of these standard options detailed below.

7.2 |Basic protection (protection against direct contact)
7.21 General

Basic| protection is intended to prevent direct contact with hazardous live parts. It can be
achieyed either by appropriate constructional measures within the ASSEMBLY itself, [or by
additipnal measures taken during installation, for example installation in a location Wwhere
access is only permitted for authorized personnel.

For basic protection by constructional measures, one or more of the two protective medsures
detailed below may be used.

7.2.2 Basic insulation provided by insulating material

Hazandous live parts® will be completely covered with insulation that can only be removed by
destryction. The-'insulation is required to be made of suitable materials capahle of
withstanding.the mechanical, electrical and thermal stresses to which the insulation mjay be
subje¢ted in\normal service.

7.2.3 “—Barriers—orenclostres

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.

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
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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 of the barrier requiring the use of a key or tool.

7.3  Fault protection (protection against indirect contact)
7.31 General

Fault protection is intended to protect against the consequences of a fault within the ASSEMBLY
and those of a fault within an external circuit supplied through the ASSEMBLY. The ASSEMBLY
will normally Include protective measures and be suitable for installation in_a nagtwork
desighed to be in accordance with IEC 60364-4-41. Protective measures suitable for|other
types|of installation should be subject to agreement between the manufacturer and'the uger.

For fgqult protection, at least one of the three protective measures detailed®élow shoyld be
used.

7.3.2 Requirements for the protective conductor to facilitate automatic disconnegction
of the supply

7.3.2.4 Faults within the ASSEMBLY

Each |aAsseMBLY will include a protective means such thati-in the event of a fault withjn the
ASSEMBLY, it automatically initiates disconnection of the.supply to a faulted circuit and/pr the
complete ASSEMBLY.

For an adequate protective circuit all exposed\conductive parts of the ASSEMBLY Will be
intercpnnected together, noting the followings

a) when a part of the ASSEMBLY is remoyed, the protective circuits (earth continuity) fpr the
remainder of the ASSEMBLY should not’be interrupted;

b) for lids, doors, cover plates and the like, the usual metal screwed connections and [metal
hi:rges are considered sufficient to ensure continuity provided that no electrical equipment
exceeding the limits of extraslow voltage is attached to them.

If apgaratus with a voltage‘exceeding the limits of extra-low voltage are attached tgq lids,
doors| or cover plates;~additional measures will be taken to ensure earth continujty. A
protegtive conductor (PE) or an equivalent electrical connection especially designed and
verifigd for this purpose will be used.

Expoged 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
condyctor 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.

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.


https://iecnorm.com/api/?name=73ab23c3554588d5d5289ff7615d86bd

TR 61439-0 © IEC:2013(E) -19 -

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
protective circuit provided may be the ASSEMBLY’S enclosure or frame and/or a separate
conductor.

With the exception of the instances mentioned below, the protective conductors within an
ASSEMBLY will not include a disconnecting device (switch, disconnector, etc.):

7.3.3 Electrical separation

removable links are permitted in the protective conductor, but they should only be
removable by means of a tool, and only accessible by authorised personnel;

plfig-and-socket devices may only interrupt the protective circuit after the Tive condlictors
hgdve been interrupted, and continuity of the protective circuit should be established-tpefore
the live conductors are reconnected.

Proteg¢tion by electrical separation means that there is no path, with,a>single fault,|for a
current to flow in the event of failure of basic insulation within the(ASSEMBLY or a gircuit
downgtream of the ASSEMBLY. Contact with exposed conductiveparts, which may be

energjzed as a result of a fault, will not result in an electric shock.

Usually, the separated circuit is supplied via an isolating transformer, the secondary winding
of which is not connected to earth. Users considering this(form of protection should b¢ fully

awarq of its benefits and limitations, and specify their regqtirements accordingly.

734 Protection by total insulation

Proteg¢tion by total insulation is a means of providing adequate protection against electric
shock| without the need for an accessiblexprotective circuit. With this alternative form of
constfuction the equipment is totally insulated and has no exposed conductive parts. Hence,

contagt with such an ASSEMBLY cannot result in an electric shock.

The cpnstruction of ASSEMBLIES that are protected by total insulation requires specific features
so that adequate protection against electric shock is provided under all anticipated opefrating

condifions. These features, which will be provided by the manufacturer, include:

a)

b)

d)

e)

Completely enclosing~all apparatus in insulating material that is equivalent of douple or
re|nforced insulation.and marked accordingly.

Ng@ conducting ‘parts pierce the enclosure and no point should be pierced by condicting
rts in such’a manner that there is the possibility of a fault voltage being brought put of
the enclosune. This requirement includes metal parts such as actuator shafts unless$ they
arg sujtably insulated.

o the
------ ve—circuit

Arrangements such that when the ASSEMBLY is ready for operation a

SUpPry—a Pé a8 O 6

will be enclosed (to at least IP 2XC) so that they cannot be touched.

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

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 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.
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8 Installation environment

8.1 General

The installation environment of an ASSEMBLY defines the ambient conditions at the place of
installation, detailing operating conditions such as the presence of liquids, foreign bodies,
mechanical impact, UV radiation, corrosive substances, temperature, humidity, pollution,
altitude, and EMC.

ASSEMBLIES conforming to IEC 61439 series are intended for use under the normal service
conditions detailed in each clause of this technical report. For each condition considered, a
typicat—vatue s omimated, or_options defimed—Where options are fisted—the user_ghould
specifly the option that fulfils his needs. Where more onerous or any special service conditions
exist, [the user should inform the manufacturer of such exceptional service conditions;

8.2 |Location type

An A$SEMBLY may be specified as being suitable for either indoor logations or outdoor
locatipns.

The delection of an indoor or outdoor location varies the standard conditions for protgction
againgt ingress of solid foreign bodies or water (see 8.3), exposure to UV radiation (seg 8.5),
ambignt temperature (see 8.7), and relative humidity (séev8.8). It may also vary the
requirements for external mechanical impact (see 8.4), corsesion (see 8.6), pollution degree
(see §.9), or any of the special service conditions (see 8{12).

The uper should specify which type of location is applicable.

8.3 |[Protection against ingress of solid foreign bodies and ingress of water

The degree of protection provided by any-ASSEMBLY against contact with live parts, ingress of
solid {foreign bodies and water is indicated by the IP code according to IEC 60529.

Users| may specify an IP code forthe ASSEMBLY suitable for their application.

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

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

NOTE | For outdoor installation, protective roofing is an example for supplementary protection.

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.
Where the AssSemBLY 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.
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If, after the removal of a withdrawable part, it is not possible to maintain the original degree of
protection e.g. by closing a door, the user may specify what measures are to be taken to
ensure adequate protection. Information provided by the ASSEMBLY manufacturer may take the

place

8.4

of such an agreement.

External mechanical impact

The user may specify a required mechanical impact (IK) code for the assembly in accordance
with IEC 62262. As standard, there is no minimum requirement defined for an ASSEMBLY.

8.5

The €
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Resistance to UV radiation

nclosures of ASSEMBLIES which are constructed of synthetic material or manufa
metal that is coated with synthetic material are resistant to UV radiation. The"le
hnce is sufficient for satisfactory performance in temperate climates. When.an Ass

tured
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is subbject to intense sun light, the user should specify their requirements and agrege the
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5 of providing any higher levels of resistance to UV radiation with the manufacturer

Resistance to corrosion

SEMBLIES are designed to be resistant to corrosion. Two levels are included for m

verity A — indoor equipment and the internal parts of outdoor equipment, and

verity B — external parts of outdoor equipment logated in normal environments.

itdoor equipment, where exceptionally long service without maintenance is requir
particularly onerous conditions prevail (forsexample, exposure to sea spray), add

acturer.

Ambient air temperature
BLIES are designed to be-agperated over a range of ambient temperatures:

r indoor installations:

wer limit -5 °C

per limit 40 °C

ily average ‘maximum 35 °C
r outdeor. installations:
wer(limit =25 °C

ur

per’limit 40 °C

etallic

ed, or
tional

tion and/or measures may be necessary. The user should specify such exceptional
ements and agree the means of providing adequate corrosion protection with the

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 Forindoor installations:

Upper limit 50 % at 40 °C for clean air

Higher relative humidity may be permitted at lower temperatures, for example 90 % at
+20 °C. Moderate condensation which may occasionally occur due to variations in
temperature is taken into account.
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e For outdoor installations:
Upper limit 100 % at 25 °C for clean air

If alternative conditions apply, the user should specify these.

8.9 Pollution degree

ASSEMBLIES are designed to tolerate moderate levels of atmospheric pollution in service. The
level of tolerance is defined by the pollution degree and it refers to the level and type of
pollution permissible in the environment where the ASSEMBLY is intended to be installed.

From [the pollution degree of the installation environment of the ASSEMBLY and on the, design
of thg enclosure, the manufacturer derives the pollution degree in the micro-enviropnment
insidel the ASSEMBLY, which is the basis for evaluating the clearances and creepage-distances
and the selection of suitable devices and components. The following four degrees"of poflution
are established to describe the severity:

e Pollution degree 1:

Na pollution or only dry, non-conductive pollution occurs. The peéllution has no influer|ce.

e Pollution degree 2:

Only non-conductive pollution occurs except that occasionally a temporary condugtivity
caused by condensation is to be expected.

e Pollution degree 3:

Conductive pollution occurs or dry, non-conductive pollution occurs which is expecled to
bgcome conductive due to condensation:

o Pgllution degree 4:
Continuous conductivity occursdue to conductive dust, rain or other wet conditions.

All pollution degrees 1, 2, 3 and-4 are available. However, unless otherwise specified by the
user, [the manufacturer will\provide, for industrial applications, ASSEMBLIES for us€g in a
pollutjon degree 3 installation environment. For domestic (household) and similar
applidations a manufagturer will provide assemblies suitable for pollution degrnee 2
installation environment, unless otherwise agreed.

Userg should specify where their application requires a particular pollution degreg¢ that
differg 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 present at the location
where they are installed. Equally, they should not emit disturbances that cause interferences
to anything else that may be located nearby. For the majority of ASSEMBLY applications two
sets of environmental conditions are considered:

a) Environment A: relates to a power network supplied from a high or medium voltage
transformer dedicated to the supply of an installation feeding manufacturing or similar
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plant, and intended to operate in or in proximity to industrial locations, as described below.
This standard applies also to apparatus which is battery operated and intended to be used

in

industrial locations.

The environments encompassed are industrial, both indoor and outdoor.

Industrial locations are in addition characterized by the existence of one or more of the

fol

NOTE

b) Environment B: relates to low-voltage public mains networks or apparatus connecte

lowing examples:
industrial, scientific and medical (ISM) apparatus (as defined in CISPR 11);
heavy inductive or capacitive loads are frequently switched;

currents and associated magnetic fields are high.

Environment A is covered by the generic EMC standards IEC 61000-6-2 and IEC 61000-6-4.

d to a

defdicated DC source which is intended to interface between the apparatus .ahd the low-

voltage public mains network. It applies also to apparatus which is battery\operateg
powered by a non-public, but non-industrial, low voltage power distributioh system
apparatus is intended to be used in the locations described below.

Thie environments encompassed are residential, commercial and light-industrial locd

bo

NOTE

The u

If an
manu
instru

residential properties, for example houses, apartments;
retail outlets, for example shops, supermarkets;
business premises, for example offices, banks;

areas of public entertainment, for example cinemas, public bars, dance halls; ol
locations, for example petrol stations, car parks, amusement and sports centres;

light-industrial locations, for example warkshops, laboratories, service centres.

Locations which are characterized by-being supplied directly at low voltage fro
public mains network are considered to be residential, commercial or light-industr

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

ser should specify a requirethent for either Environment A or B.

ASSEMBLY specifically. intended for Environment A is to be used in Environment
acturer will include. the following (or the equivalent) warning in the ope
ctions:

or is
if this

tions,

th indoor and outdoor. The following list, although not .emprehensive, givés an
indication of locations which are included:

tdoor

m the

B, the
rating

This
may
to ta

CAUTION

product has been designed for Environment A. Use of this product in Environm
causéunwanted electromagnetic disturbances in which case the user may be req
Ke/adequate mitigation measures.

ent B
uired

The measures to be taken, if any, with regard to EMC associated with the installation,

opera

tion and maintenance of the ASSEMBLY will be specified in the manufact

instructions.

8.12
8.12.1

Special service conditions

General

urer’s

Consideration should be given for providing an environment commensurate with the

requir

ements for a standard ASSEMBLY.

Special service conditions are those where either:
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a) the standard conditions are varied, but the assumptions concerning the environment’s
influence on the ASSEMBLY remain consistent with those of the standard conditions, or

b) the standard conditions are varied and the assumptions concerning the environment’s
influence on the ASSEMBLY are not consistent with those of the standard conditions.

Variances of type a) are dealt with in 8.3 to 8.11.

This subclause considers variances of type b). Specific examples are included in 8.12.2 to
8.12.7. Generally, the user should specify any special service conditions that will be present
at the place of installation and which may affect the performance of the ASSEMBLY; for
example, the current carrying capacity of equipment may be affected if it is built into

mach

8.12.2

The u

Exam

nes or recessea Into walls.

Climatic conditions

5er should specify where there are any special climatic conditions that may apply.

ples can be:

e variations in temperature and/or air pressure take place at such ‘a speed that excep
candensation is liable to occur inside the ASSEMBLY;

e exposure to extreme climatic conditions is expected.

8.12.3] Protection against ingress of solid foreign bodies and ingress of water

The uker should specify where any special requirements for protection against ingress o

foreigh bodies or water apply.

Examples can be:

¢ heaavy pollution of the air by dust, smoke, corrosive or radioactive particles, vapo
salt;

e atfack by fungus or small creatures.

8.12.4 Shock, vibration, seismic occurrence and external mechanical impact (IK)

The u
mech

Exam

ser should specifyz\where any special requirements for resistance to shock, vibrati
hnical impact apply.

bles can.be:

a

. quosure to heavy vibration or shock, and the associated frequency, such as mig

aciated with transport, industrial, or mining applications;

tional

solid

rs or

pn, or

ht be

e eX

8.12.5

posure to high energy impacts.

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;

e possibility of exposure to fire.
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8.12.6 Exceptional overvoltages

The user should specify any exceptional overvoltages that may be present in their network
and to which the ASSEMBLY may be exposed, other than those described in 5.4 and 5.5.

8.12.7 EMC environment

The user should specify where any special EMC environment applies.

Examples can be:

exposure to conducted and radiated disturbances other than electromagnetiq
el¢ctromagnetic disturbances in environments other than those described by Enviro
A pr B (see 8.11).

It may be necessary in certain installations (for example, those involving~high-speed
netwdrks, radiology apparatus, workstation monitors, etc.) to know the stréngth of the

frequgncy magnetic field in the vicinity of a busbar trunking unit or highceurrent conduct
methqd for measurement and calculation of the modulus of the<magnetic field aro
busbgr trunking unit is given in [IEC 61439-6.

9

9.1

stallation method

—

General

The installation method of an ASSEMBLY, how it willybe positioned, mounted, and connec

the
the

place of installation has a significant impaet upon the design and overall arrangem
ASSEMBLY. Whilst an ASSEMBLY may \Be designed with some flexibility for co

installation methods, specific applications, differ in their requirements. The manufa
needg to be informed of any special. téquirements of the user. The user should s
conngction details, location, physical size of the place of installation, external conductor
other similar aspects.

9.2

Assembly type

Variolyls arrangements and- configurations of ASSEMBLY are available; several basic sta
externjal designs are identified below:

opgen-type ASSENBLY;
depd-front(ASSEMBLY;
enclosed\ASSEMBLY;
cupicle-type ASSEMBLY;

and
hment

data
bower
brs. A
ind a

ted at
ent of
mmon
cturer
pecify
5, and

ndard

multi-cubicle-type ASSEMBLY;
desk-type ASSEMBLY;

box-type ASSEMBLY;

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.

Where the installation method requires a specific ASSEMBLY arrangement, users should
specify their requirements.
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9.3 Portability

An ASSEMBLY may be stationary (fixed at its place of installation), or movable (designed so
that it can readily be moved from one place of use to another).

The user should specify which is required.

Where a movable assembly is specified, the user may also need to specify the range of
installation environment characteristics to which the assembly will be subjected (refer to
Clause 8).

9.4 [Maximum overall dimensions and weight

As part of the documents provided by the manufacturer, the conditions for the installation of
the A4SEMBLY including the overall size and weight are provided.

The uker should specify any particular requirements related to the application. For example:

e where the space available for the ASSEMBLY is limited, the user should specify the
maximum dimensions permitted for the application;

o where the mounting structure on which the ASSEMBLY js _to be installed has I[mited
cdpacity, the user should specify the maximum weight allowed.

9.5 |[External conductor type(s)

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

o caple;
e busbar trunking system; or

o other system.

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

9.6 |Direction(s) of external conductors

The manufacturer is fequired to arrange openings for cable entries, cover plates, etc., sp that
when |the cables are‘properly installed, the stated degree of protection is obtained. Whefe the
user Jrequires that external conductors enter the ASSEMBLY from one or more specific
directlons (for-example from the top, bottom, rear, front, or sides of the ASSEMBLY), the user
shouldl specify-these requirements including which requirements apply to which circuits.

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:

e copper;
e aluminium; or

e any other material.
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In the absence of any user specification and unless otherwise indicated by the manufacturer,
terminals will only be capable of accommodating copper conductors.

Where aluminium conductors are to be terminated, the type, size and termination method of
the conductors should be specified by the user, or agreed between the manufacturer and the
user.

9.8 External phase conductor, cross-sections, and terminations

The manufacturer is required to design the ASSEMBLY so that the available wiring space
permits proper connection of the external conductors of the specified material and size, and in
the ¢ i ; i - i cross
sectign and any special termination requirements for the phase conductors of each ‘external

absence of any user specification, terminals will be capable ofHyaccommodgating
condyctors from the smallest to the largest cross-sectional areas corresponding tpo the
appropriate rated current (see Annex A).

9.9 |External PE, N, PEN conductors cross-sections, and terminations

cables (steel conduit, lead sheath, etc.) will, where required, be bare and, unless othgrwise
specified, suitable for the connection of copper conductors.) A separate terminal of adegquate
size Will be provided for the external protective conducter(s) of each circuit.

The t}rminals for external protective conductors (PE, PEN) and/metal sheathing of connecting
i

The user should specify the cross-section and any:special termination requirements for the
PE, N, and PEN conductors of each external circuit. The user specification should detdil any
appligations in which the current in the neutral€onductor may reach high values (for example
large [fluorescent lighting installations, power electronic equipment such as drives, efc). In
such rases a neutral conductor having-the same or greater cross sectional area thgn the
phasg conductors may be necessary.

In the]absence of any user specification:
o terminals for protective conductors will allow the connection of copper conductors haying a
crpss-section depending on the cross-section of the corresponding phase conductors|;

e on three-phase and) neutral circuits, terminals for the neutral conductor will allolw the
connection of copper conductors having a cross sectional area:

— | equal tochalf the cross sectional area of the phase conductor, with a minimum of
16 mmé,\if the size of the phase conductor exceeds 16 mm?Z;

— | equalnto the full cross sectional area of the phase conductor, if the size of the lafter is
lessthan or equal to 16 mm?Z2.

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 user may specify additional terminal identification requirements to suit his application.
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10 Storage and handling

10.1

General

An ASSEMBLY intended for a specific application needs to be configured to suit the intended
method of transport from the place of manufacture to the place of installation, storage (if any),
and handling.

10.2

Maximum dimensions and weight of transport units

As part of the documentation provided by the manufacturer, the conditions for the handling of

the AS
The u
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ser should specify any particular constraints relating to the application.

Methods of transport (e.g. forklift, crane)

pcation and installation of lifting means and the thread size of.liffing attachme
able, are given in the manufacturer's documentation or the_instructions on ho
BLY has to be handled.

ser should specify any particular requirements relatedt0- the application where
from the manufacturer’s normal practices.

Environmental conditions different from the-Service conditions

conditions during transport, storage and  installation, for example temperature g
ity, differ from those defined for the operating environment, the user should s

Packing details

ser should specify any particular requirements related to the application for the p4
ASSEMBLY for storage, andfor transport to the place of installation. Specific appli
ements may include:

ecial measures required from the packing to protect the ASSEMBLY during transp
brage;

b use of any specific packing materials;

rkings or-indicators to record any excessive shock or vibration that the ASSEM
posed te~during transport;

thé place of installation (which may differ from the transport units themselves).

nts, if
w the

these

nd/or
pecify

cking
cation

ort or

BLY is

b maximum size or weight of packed transport units that can be handled during trapsport

11 O

1.1

perating arrangements

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 the use of operating handles, pushbuttons, toggle switches and similar devices.
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For the purposes of this technical report, manual operation means operation by hand, with or
without a tool.

11.2 Access to manually operated devices

The manufacturer is required to ensure that, subject to the appropriate protection against
electric shock, all manually operated components are accessible.

Different requirements apply for protection against electric shock as determined by the
intended level of skill of the operator. Four types of operators are defined as follows:

k'II =i H Y ] 4+ <l EH Al H + kLl i t
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pdrceive risks and to avoid hazards which electricity can create;

ingtructed person — a person adequately advised or supervised by skilledypersgns to
enfable him or her to perceive risks and to avoid hazards electricity can create;

orflinary person — a person who is neither a skilled person nor an instruected person;

authorized person — a skilled or instructed person, who is empowered’to execute defined
waork.

Unlesp the user specifies otherwise, the following accessibility requirements associated with

floor-mounted ASSEMBLIES apply:

the terminals, excluding terminals for protective conductors, will be situated at least|0,2 m
aljove the base of the ASSEMBLIES and, moreover, be so placed that the cables chn be
egsily connected to them;

ingicating instruments that need to be read by\the operator will be located within al zone
bgtween 0,2 m and 2,2 m above the base of the ASSEMBLY;

ogerating devices such as handles, pushbuttons, or similar will be located at such a height
thpt they can easily be operated; this means that their centreline should be located within
a gone between 0,2 m and 2 m abové€’the base of the ASSEMBLY;

adtuators for emergency switching devices (see 536.4.2 of IEC 60364-5-53:2001) will be
adcessible within a zone between 0,8 m and 1,6 m above the base of the ASSEMBLY.

The ukser should advise if different requirements and, in particular, if operation other than by a

skilleq or instructed person ‘is required.

11.3 |Isolation of léad installation equipment items

In some applications, the ASSEMBLY is required to facilitate the isolation of a functional ynit or
a group of functional units for maintenance while adjacent groups of circuits remain energized

and ir] seryice: Such facilities can be provided by the use of measures such as:

syfficient 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 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.
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Where facilities for isolation of a functional unit or a group of functional units for maintenance
is required, the user should specify this, and any measures necessary to achieve it should be
agreed with the manufacturer.

12 Maintenance and upgrade capabilities

12.1 General

During the lifetime of an ASSEMBLY, most will require maintenance and some may require an
upgrade of equipment, and/or an extension. Most ASSEMBLIES are maintained, upgraded and
extended when fully isolated from the supply. However, this is not always feasible. The
followjing provides some guidance on how particular operations may be carried ouj with
suitaljle precautions, and with a limited and defined part of the ASSEMBLY isolated.

12.2 |Requirements related to accessibility for inspection and similar operations

The user should specify where inspection or similar operations are to be performed when the
ASSEMBLY is in service and under voltage.

Such pperations may consist of:

e vigual inspection of:
— | switching devices and other apparatus;
— | settings and indicators of relays and releases;
— | conductor connections and marking;
e adjusting and resetting of relays, releases and.electronic devices;
e replacement of fuse-links;
e replacement of indicating lamps;
e cefrtain fault location operations, for example voltage and current measuring with syitably
designed and insulated devices:

The Jser may specify requirements for the types of electrical connections of the aukiliary
circuifs of fixed, removable, ‘or withdrawable functional units or parts. The third letter pf the
three-letter code described, in 12.6 is used.

The user may specify_that auxiliary circuits are either capable or not capable of being {ested
while the associated functional unit is in the test position.

12.3 |Requirements related to accessibility for maintenance in service by authorized
persons

If the UsStl 1T u;ICO dll ASOLCNIDLT tU bc va ab:c Uf |||ai||tc||a||uc b authUI;LUd CIoVUlTS Whlle
q P y P
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;

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;
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12.4

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 by the manufacturer.

Requirements related to extension under voltage

There is no requirement in the ASSEMBLY standards for an ASSEMBLY to be capable of

extension under voltage or otherwise.

exten

e cifcuit arrangements that permit some sections to be isolated whilst others)are energ

obstacles, partitions, removable covers, doors, cover plates and covers.

There

equipped spaces, or fully equipped spare functional units. These are defined as follows:

— un

fupctional unit. Normally, the space is equipped with,mountings for the intended fund

un

and controlgear associated with the functional unit, mechanisms for withdrawal or re

of

— padrtially equipped space — a space within an ASSEMBLY that is equipped with one or|

of

with the functional unit, mechanisms for withdrawal or removal of the functional un
ndt the functional unit itself).

— fully equipped spare functional .unit — a complete functional unit within the ASSH

wh

selrvice at some time in the future.

If the
specif

12.5

Users

out while allyor part of the ASSEMBLY is energized. See also 12.3 and 12.4 above.

rticular constructional arrangements using some or all of barriers, compartn

are no requirements for an ASSEMBLY to incorporate unequipped spaces, pa

equipped space — a space within an ASSEMBLY suitable' for the future installatio
it, but it would not include distribution busbar connections, auxiliary wiring, switc

the functional unit, or the functional unit itself.

distribution busbar connections, auxiliaty wiring, switchgear and controlgear asso

If the user requires an ASSEMBLY to be capable of

tional

zed;

hents,

rtially

n of a
tional
hgear
moval

more
ciated
t (but

MBLY,

ich has no dedicated application at the initial installation but may be requir¢d for

user requires an ASSEMBLY to be provided with any of these facilities, they shot
ied.

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

should\detail in their specification any maintenance and upgrade functions to be ¢

Id be

arried

12.6

Method of functional units connection

The user has the opportunity to specify the means of connecting functional units within the
ASSEMBLY. The options are denoted by a three-letter code:

o the first letter denotes the type of electrical connection of the main incoming supply to the
functional unit;

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

o 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;


https://iecnorm.com/api/?name=73ab23c3554588d5d5289ff7615d86bd

-32 - TR 61439-0 © IEC:2013(E)

— D for disconnectable connections;
— W for withdrawable connections.

As an example, a removable functional unit having withdrawable supply connections, fixed
outgoing connections and disconnectable auxiliary circuits would be allocated the code WFD.

12.7 Operating and maintenance gangways within an ASSEMBLY

Operating and maintenance gangways within an ASSEMBLY should comply with the
requirements for basic protection (see 7.2). The requirement for such gangways should be
specified by the user and, where required, the design and construction agreed with the
manufactorer:

Recegses within an ASSEMBLY of limited depth, in the order of 1 m, are not considered|to be
gangways.

12.8 |Internal separation

Typical arrangements of internal separation by barriers or partitions are describpd in
Table|B.1 and are classified as forms, for diagrammatical representations see Annex B.

Internjal separation may be used to attain one or more of the following conditions befween
functipnal units, separate compartments or enclosed protecied spaces:

e prptection against contact with hazardous parts. Thedegree of protection shall be af least
IP| XXB;

e prptection against the passage of solid foreignibodies. The degree of protection shfall be
at|least IP 2X.

NOTE | The degree of protection IP 2X covers the degree of protection IP XXB.

Sepailfation may be achieved by means of partitions or barriers (metallic or non-meftallic),
insulation of live parts or the integralchousing of a device, e.g. a moulded case circuit brgaker.

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

13 Current carrying-capability

13.1 |General

The cprrept'carrying capability of an ASSEMBLY is defined as the maximum current that gan be
continuously carried without damage or increased risk of failure through overheating or|other
mechanisms

Current carrying capabilities are verified to a standard set of ambient and temperature rise
limits. Users may specify lower or higher ambient temperatures 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 user should specify the rated current of the ASSEMBLY (/,4) as relevant to his or her
application.
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13.3 Rated current of circuits I, (A)

For this particular application, the user should specify the rated current of all the incoming
and outgoing circuits that are required within the ASSEMBLY. The manufacturer will then select
the appropriate components to achieve these circuit ratings, by taking into consideration the
ratings of the devices within the circuit, their disposition and application within the ASSEMBLY.

In the absence of any user specification for the rated current of circuits, the manufacturer will
state the rated currents of circuits of the ASSEMBLY within the documentation.

13.4 Rated diversity factor (RDF)

All cifcuits within an ASSEMBLY are individually capable of carrying continuously thejrated
current assigned to them, but the current carrying capacity of any circuit may be influended by
adjacent circuits. This thermal interaction is such that, if a group of adjacent circuits within an
ASSEMBLY are to operate at rated current at the same time, significant de-rating of compgnents
is nedessary to ensure there is no overheating.

In prgctice, it is extremely unlikely that all circuits, or a group of adjacent circuits, within an
ASSEMBLY will be required to carry their rated current continuously and-simultaneously. Within
a typilcal application the type and nature of loads differ appreciably. Some circuits will be
rated [on the basis of inrush currents and intermittent or short\duration loads. A number of
circuifs may be heavily loaded while others are lightly loaded orvswitched off.

Divergity is a pragmatic approach to this practical sjtuation. It recognises that all oufgoing
circuifs will not normally be fully loaded at the samg“time and thereby avoids the nged to
provide over-designed equipment for the actual application. The rated diversity [factor
specifies the average loading conditions for whieh/the ASSEMBLY, or a group of circuits within
an ASBEMBLY, is designed. For example, in the @ase of an ASSEMBLY with a diversity factgr 0,8,
any cpmbination of outgoing circuits within an ASSEMBLY can be loaded to 80 % of their|rated
current, provided the total load on the oufgoing circuits does not exceed the rated currgent of
the AYSEMBLY.

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

e grpups of circuits;
o thp whole ASSEMBLY-

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

In the| majarity of three-phase networks, the load on the three phases is reasonably balgnced.
This generally results in a current in the neutral that is much less than the correspgnding
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?

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?2

For circuits with a phase conductor cross-sectional area above 16 mm2, 50 % of that of the
corresponding phases with a minimum of 16 mm?2.
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The user may specify an alternative ratio if deemed necessary for the application.

14 ASSEMBLY design and routine verification processes

14.1 Design verification
14.1.1 Object

Design verification is intended to verify compliance of the design of an ASSEMBLY with the
requirements of the relevant ASSEMBLY standard in the IEC 61439 series. Usually design
verification is carried out on typical arrangements within a standard product range, and at the
time the product is developed. An ASSEMBLY is not normally verified for a specific appligation,
unless$ it includes significant deviations from the previously verified arrangement| The
manufacturer is responsible for design verification.

Repefition of verifications in the product standards of switching devices-or compdnents
incorgorated in the ASSEMBLY is not required.

An ABSEMBLY which is verified in accordance with IEC 61439 /-series by an ofiginal
manufacturer and then manufactured or assembled by another does not require the original
desigh verifications to be repeated if the requirements and instrictions specified and prqvided
by thg original manufacturer are fulfilled.

14.1.20 Methods

The design of all ASSEMBLIES should be verified .in ‘accordance with the relevant ASSEMBLY
standgrd. Where permitted by the relevant (ASSEMBLY standard at the manufacfurer’'s
discrgtion, design verification may be achieved/by one or more of the following:

o tepting;
e stfuctured comparison with a tested'reference design and assessment via calculatior;

o the application of strict design rules.

The Vfarious options for verification, when and where each can be used, are clearly defined
and rpstricted as appropriate;/ within the IEC 61439 series of standards. All the permitted
meang of design verification are equivalent in terms of the performance achieved. In|some
instarces, 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 ig intended to be placed into service.

14.1.3] Records

The manufacturer will maintain a record of all design verifications, including data |used,
calculiation n mparisons m nd the result of test [ri t._Th esign
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.

14.2 Routine verification
14.2.1 General

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.
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Routine verification

components incorporated in the ASSEMBLY.

is not required to be carried out on devices and self-contained

Routine verification of the ASSEMBLY is carried out employing test, inspection or comparison
with manufacturer’s instructions as detailed in the relevant ASSEMBLY standard.

Generally, three methods are used for routine verification of the construction and performance

of the

ASSEMBLY:

o Verification by testing is used for:

clearances and creepage distances,

o Ve
wh

14.2.2

protection against electric shock and integrity of protective circuits (for
connections),

terminals for external conductors (connections),
mechanical operation, and
dielectric properties.
rification by visual inspection is used for:
degree of protection of enclosures,
clearances and creepage distances (for limited conditions),

protection against electric shock and integrity of< protective circuits (for eff|
continuity between the exposed conductive parts-of the ASSEMBLY and the prot
conductor, and effectiveness of the ASSEMBLY for)external faults).

rification to the component manufacturer'scand original manufacturer’s instrug
ere appropriate, are used for:

incorporation of switching devices andcomponents,
internal electrical circuits and connections, and

terminals for external conductors*(connections).

Records

Wher¢ the user requires details of the ASSEMBLY’S routine verification, it should be reqy

in the

user’s specificationt

bolted

ective
ective

tions,

ested
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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 Flexible conductors
Ratled current Cross-sections Cross-sections
min. max. min. max.
A mm? rm?
6 0,75 1,5 0,5 1,5
8 1 2,5 0,75 2,5
10 1 2,5 0775 2,5
13 1 2,5 0,75 2,5
16 1,5 4 1 4
20 1,5 6 1 4
25 2,5 6 1,5 4
32 2,5 10 1,5 6
40 4 16 2,5 10
63 6 25 6 16
80 10 35 10 25
100 16 50 16 35
125 25 70 25 50
160 35 95 35 70
200 50 120 50 95
250 70 150 70 120
315 95 240 95 185
If the ¢xternal conductors are connected directly to built-in apparatus, the cross-sections indicated in the relevant
specifications.are-valid.
In cases where it is necessary to provide for conductors other than those specified in the table, special agrgement
should be‘reached 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
No intg¢rnal separation. Form 1
Terminals for external conductors not separated | Form Ra
from busbars
Separation of busbars from all functional units.
Terminals for external conductors separated Form Rb
from busbars
- Sepdration of busbars from all functional units. | Terminals for external conductors not separated | Form [3a
- Sepdration of all functional units from one from busbars
another.
- Sepdlration of terminals for external conductors Terminals for external cenductors and external Form Bb
and the external conductors from the functional | conductors separated,from busbars
units| but not from the terminals of other
functlonal units.
- Sepdlration of busbars from all functional units Terminals for'external conductors in the same Form @a
- Sepalration of all functional units from one compartment as the associated functional unit
another.
Terminalsfor external conductors not in the Form 4b

- Sepdration of terminals for external conductors
assog¢iated with a functional unit from the
termipals of any other functional unit and the
busbars.

- Separation of the external conductors from the
busbars.

- Sepdration of the external conductors
assogiated with a functional unit from other
funct|onal units and their terminals.

- Extefnal conductors need not be separated
from fach other.

same\compartment as the associated functional
unitybut in individual, separate, enclosed
protected spaces or compartments
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Busbars, including distribution busbars \

Enclosure ) \ .
Internal Functionakunit Terminal(s) for
separation external conductors
IEC 057/04

Figure B.1 — Symbols used in\Figures B.2 and B.3
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Form 1

No internal separation

—_—

Form 2

Separation of busbars from the functional units

| | | |
O O l l
Form 2a: Form 2b:
Terminals not separated fram busbars Terminals separated from busbars

IEC 1121/99

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 the terminals of other functional units

| | | |
O O O o
Form 3a: Form 3b:
Terminals not separated Terminals and external
from busbars conductors/Separated from busbars
IEC 236p/10
Form 4

Separation of busbars from-all functional units
+
Separation of all functional units from one another
+
Separation of terminals for external.¢conductors associated with a functional unit from
the terminals of any other functional unit and the busbars
+
Separation of the external conductors from the busbars
+
Selparation of the external conductors associated with a functional unit from other
functional units and their terminals
+
External conductors need not be separated from each other

| | | |
o O
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
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Annex C
(informative)

Specification guidance for IEC 61439-2

Standard options

Table C.1 compiles information that the standard identifies as subject to an agreement

betw?_WWMW_WTfault
turer

arrangement will apply. In some cases, information declared by the ASSEMBLY manufa

may t

bke the place of an agreement.

Table C.1 — Items subject to agreement between
the ASSEMBLY manufacturer and the user

. Reference Default Options listed in Uger
Characteristics clause or b X a
arrangement standard requir¢ment
subclause
Electrigal system 5
Earthing system 5.2 Manufacturer’s TT/TN-C/
standard, selected | TN-C-S / IT, TN-S
to suit,local
reqdirements
Nomindl voltage (V) 5.3 Localy according to | Max. 1000V a.c.
installation or 1500 Vd.c.
conditions
Transignt overvoltages 5.4,5.5 Determined by the Overvoltage
electrical system category
/07
Tempofary overvoltages 5.5 Nominal system None
voltage + 1 200 V
Rated frequency f, (Hz) 5.6 According to local d.c./
installation 50 Hz / 60 Hz
conditions
Additiopal on site testing requitements: 5.7 Manufacturer’s None
wiring, pperational performance and standard,
functio according to
application
Short-¢ircuit withstand capability 6
Prospeftive short-circuit current at 6.2 Determined by the None
supply terminajls Iep (kA) electrical system
Prospeftive’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
Characteristics clause or b : a
subclause arrangement standard requirement
Protection of persons against electric 7
shock in accordance with
IEC 60364-4-41
Type of protection against electric shock 7.2 Basic protection | According to local
— Basic protection (protection against installation
direct contact) regulations
Type of protection against electric shock 7.3 According to local ~ Automatic
— Fault protection (protection against installation disconnection of
indirect_cantact) conditions supply / Electrical
separation / Total
insulation
Installgtion environment 8
Location type 8.2 Manufacturer’s Indoor / outdoor
standard,
according to
application
Protectjon against ingress of solid 8.3 Indoor (enclosed): | IP,00, 2X, 3X, 4X,
foreign|bodies and ingress of water IP 2X 5X, 6X
Outdoor (min.):
IP 23
Protectjon after removal of withdrawable 8.3 Manufacturer’s As for connected
part stapdard position / reduced
protection to
manufacturer’s
standard
Externgl mechanical impact (IK) 8.4 None None
NOTE |IEC 61439-1 does not nominate
specifig IK codes.
Resistgnce to UV radiation (applies for 85 Indoor: not None
outdoof assemblies only unless applicable.
specifigd otherwise)
Outdoor:
temperate climate
Resistgnce to corrosion 8.6 Normal None
Indoor/Outdoor
arrangements
Ambiert air temperature — l{lower limit 8.7 Indoor: -5 °C None
Outdoor: =25 °C
Ambiert air temperature — Upper limit 8.7 40 °C None
Ambiert air temperature — Daily average 8.7 35°C None
maximym
Maximym<rélative humidity 8.8 Indoor: 50 % at None
40 °C
Outdoor: 100 % at
25 °C
Pollution degree (of the installation 8.9 Industrial: 3 1/2/3/4
environment)
Altitude 8.10 <2000 m None
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 None

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

conditions
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. Reference Default Options listed in User
Characteristics clause or b : a
arrangement standard requirement
subclause
Installation method 9
Type 9.2 Manufacturer’s Various e.g. floor
standard standing / wall
mounted
Stationary/Movable 9.3 Stationary Stationary /
movable
Maximum overall dimensions and weight 9.4 Manufacturer’s None
standard,
nr‘r‘nrdinc io
application
Externgl conductor type(s) 9.5 Manufacturer’s Cable / busbar
standard trunking system
Directign(s) of external conductors 9.6 Manufacturer’s None
standard
Externgl conductor material 9.7 Copper Copper /
aluminium
Externgl phase conductor, cross- 9.8 As defined within None
sectionp, and terminations the standard
Externgl PE, N, PEN conductors cross- 9.9 As defined within None
sectionk, and terminations the standard
Special terminal identification 9.10 Manufacturer’s None
requirements standard
Storagp and handling 10
Maximym dimensions and weight of 10.2 Manufacturer’s None
transpgrt units standard
Methods of transport (e.g. forklift, crane) 10.3 Manufacturer’s None
standard
Envirorimental conditions different from 1074 As service None
the seryice conditions conditions
Packing details 10.5 Manufacturer’s None
standard
Operatjng arrangements 11
Access|to manually operated devices 11.2 Authorized
persons / ordinary
persons
Locatiop of manually @perated devices 11.2 Easily accessible None
Isolation of load jnstallation equipment 11.3 Manufacturer’s Individual /
items. standard groups / all
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. Reference Default Options listed in User
Characteristics clause or b : a
arrangement standard requirement
subclause
Maintenance and upgrade capabilities 12
Requirements related to accessibility for 12.2 No requirements None
inspection and similar operations for accessibility
Requirements related to accessibility for 12.3 No requirements None
maintenance in service by authorized for accessibility
persons
Requirements related to extension under 12.4 No requirements None
voltage for accessibility
Method of functional units connection 12.6 F = fixed
connections
D=
disconnectable
connection
W = withdrawable
connections
Protectjon against direct contact with 12.5 No requirements None
hazardgus live internal parts during for protection
maintepance or upgrade (e.g. functional during maintenance
units, npain busbars, distribution or upgrade
busbars)
Gangwgys 12.7 Basic protesction None
Form of separation 12.8, Table B.1 Form 1, 2, 3, 4
Capability to test individual operation of 12.2 Manufacturer’s None
the auxiliary circuits relating to specified standard
circuits|while the functional unit is
isolateq.
Currenft carrying capability 13
Rated ¢urrent of the ASSEMBLY 7, (A) 1822 Manufacturer’s None
standard,
according to
application
Rated ¢urrent of circuits 7. (A) 13.3 Manufacturer’s None
standard,
according to
application
Rated diversity factor 13.4 As defined within | RDF for groups of
the standard circuits / RDF for
whole ASSEMBLY
Ratio of cross-sectiah of the neutral 13.5.2 100 % None
conductor to phase/conductors: phase
conduclors uptoand including 16 mm?
Ratio of ctess-section of the neutral 13.5.3 50 % None
conduclorto phase conductors: phase (min. 16 mm?)
conductors above 16 mm?

2 For exceptionally onerous applications, the user may need to specify more stringent requirements to those in

the

standard.

b In some cases, information declared by the ASSEMBLY manufacturer may take the place of an agreement.
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In addition to the information outlined in Clause C.1, the user may have additional optional
requirements that are not identified in the standard but are necessary to meet the user’s
preferences and/or application requirements. These are also subject to agreement between
the ASSEMBLY manufacturer and the user. However, if nothing is specified by the user, then it
is not likely to be considered by the manufacturer.

It is not possible to list all the possible options but some are indicated in Table C.2 and where
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Optional information

appropriate corresponding guidance provided in subsequent subclauses.

Table C.2 — Examples of optional items subject to agreement between
the ASSEMBLY manufacturer and the user

User defined requirements

User requiremeént

Electr

cal conditions

a7

Arc fay

It containment (see C.3.1)

Insulated busbars (see C.3.2)

Select

ity requirements

Contin

Lity of supply

Faciliti

bs for earthing of supply or load cables

Test f4

cilities for individual external circuit

Envirgnmental conditions

A\

Surfac

b treatment (e.g. paint specification)

. \ 9/
Installption ,{Q

ASSEM

LY arrangement (e.g. back to back, double side)

On sitq

testing

Opera

ional \O

P |

Layout

of operating devices

Type o

f locking means

Labelli

ng

Termin

al identification

Mainte

nance and u@@'el

Numbsg

r and type-of/spare units

Numbe

r and size of spare spaces (equipped or unequipped)

Spare

fusés

Docun

hentation

Type a

nd/or format of documentation

Number of copies

General

Applicable local legal requirements

Approvals process

Function testing prior to dispatch

Witnes

s testing
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Electrical conditions

Arc fault containment

Arc fault containment is not dealt with in the standard. Under normal circumstances in an
ASSEMBLY designed and verified to the standard and engineered correctly to suit the
application requirements, an internal arc fault is a remote possibility.

Arc fa

ults generally occur due to:

o foreign bodies such as tools and material being introduced and not removed for example

d
e fo
e in

e ap

e su
All of
applic

Ty ramterance or modificatiomworks

eign bodies such as small animals;

correctly selected short-circuit protective devices;

plication of loads higher than the equipment is designed for;

bstitution of incorrect components, etc.

these causes are avoidable by ensuring that the ASSEMBLY {s._engineered to sy
ation requirements as well as good maintenance, and working\practices.

is pr
indic
fault g

C.3.2

Insulg
condif
used

vided in IEC/TR 61641. It should however be considered that any tests can of

If veriication of an ASSEMBLY’S ability to contain an arc fault is;required, verification gui

reated by a person’s mistake while working on_the/ASSEMBLY live with the doors op|

Insulated busbars

ted busbars are frequently requested»either for protection against some environn
ions or as a safeguard against intefnal arc faults. Different types of material c
to achieve this requirement and®can act differently under fault conditions.

insulating materials will not withstand the high temperatures reach during short-

condif
busbd
requir

rs. It is therefore importanf that the user should specify accurately the perforn
ements when specifying-insulated busbars.

it the

Hance
ly be

ive and will not necessarily cover all eventualitiesidt will not contain for example an arc

en.

hental
an be
Some
Circuit

ions. The addition of insulation can also affect the current carrying capability of

nance
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Annex D
(informative)

Specification guidance for IEC 61439-3

Standard options

Table D.1 compiles information that the standard identifies as subject to an agreement

betw?mwww_mmw

arrangement will apply. In some cases information declared by the DBO manufacture

take t

he place of an agreement.

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

efault
I may

Reference

. Default Options-listed in User
Characteristics clause or b . a
arrangement standard requirement
subclause
Electrigal system 5
Earthing system 5.2 Manufacturer’s TT/TN-C/
standard; TN-C-S / IT, TN-S
selected, to suit
[ocal
reguirements
Nominaj voltage (V) 5.3 kocal, according | Rated voltage to
to installation earth <300 V a.c.
conditions
Transiept overvoltages 54,55 Determined by Overvoltage
the electrical category Il
system
Temporpry overvoltages 5.5 Nominal system None
voltage + 1 200 V
Rated frequency f, (Hz) 5.6 According to local 50 Hz / 60 Hz
installation
conditions
Additionjal on site testing requirements: 5.7 Manufacturer’s None
wiring, pperational performmanee and standard,
function according to
application
Short-dircuit withstand capability 6
Prospegtive short-circuit current at 6.2 Determined by None
supply ferminals Iep (kA) the electrical
system
Prospective short-circuit current in the 6.3 Min. 60 % of None
neutral phase values
Prospective short-circuit current in the 6.4 Min. 60 % of None
protective circuit phase values
SCPD in the incoming functional unit 6.5 According to local Yes / No
requirement 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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s Reference Default Options listed in User
Characteristics clause or b . a
subclause arrangement standard requirement
Protection of persons against electric 7
shock in accordance with
IEC 60364-4-41
Type of protection against electric shock 7.2 Basic protection | According to local
— Basic protection (protection against installation
direct contact) regulations
Type of protection against electric shock 7.3 According to local Automatic
— Fault protection (protection against installation disconnection of
indirect contact) conditions supply / Electrical
separation / Total
insulation
Installation environment 8 q\)
ya
Locatiop type 8.2 Manufacturer’s Indoor / outdoor
standard,
according to
application
Protection against ingress of solid 8.3 Indoor 2XG; 3X, 4X, 5X,
foreign podies and ingress of water (enclosed): 6X
IP 2XC
After removal of
Outdoor (min.): removable parts:
IP 23
As for connected
position / Reduced
protection
to manufacturer’s
standard
Externa] mechanical impact (IK) 8.4 Indoor 1K 05 None
Outdoor IK 07
Resistapce to UV radiation (applies for 8.5 Indoor: Not None
outdoorfassemblies only unless applicable
specifield otherwise
P ) Outdoor:
Temperate
climate
Resistapce to corrosion 8.6 Normal None
Indoor/Outdoor
arrangements
Ambien} air temperature — Lower limit 8.7 Indoor: -5 °C None
Outdoor: -25 °C
Ambient air temperature — Upper limit 8.7 40 °C None
Ambient air temperature — Daily 8.7 35°C None
averagq maximum
Maximum ¢glative humidity 8.8 Indoor: 50 % None
at 40 °C
Outdoor: 100 %
at 25 °C
Pollution degree (of the installation 8.9 2 None
environment)
Altitude 8.10 <2000 m None
EMC environment (A or B) 8.11 A/B A/B
Special service conditions (e.g. 8.12 No special None

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

service conditions
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s Reference Default Options listed in User
Characteristics clause or b . a
arrangement standard requirement
subclause
Installation method 9
Type 9.2 Manufacturer’s Various e.g. floor
standard standing / wall
mounted
Stationary/Movable 9.3 Stationary None
Maximum overall dimensions and weight 9.4 Manufacturer’s None
standard,
according to
apnlication
I PP
External conductor type(s) 9.5 Manufacturer’s Cable / Busbar
standard Trunking System
Direction(s) of external conductors 9.6 Manufacturer’s None
standard
External conductor material 9.7 Copper Copper /
aluminidum
External phase conductor, cross 9.8 As defined within None
section$, and terminations the standard
External PE, N, PEN conductors cross 9.9 As defined within None
section$, and terminations the standard
Special|terminal identification 9.10 Manufacturers None
requirements standard
Storagé¢ and handling 10
Maximum dimensions and weight of 10.2 Manufacturer’s None
transpoft units standard
Method$ of transport (e.g. forklift, 10.3 Manufacturer’s None
crane) standard
Environmental conditions different from 10:4 As service None
the seryice conditions conditions
Packind details 10.5 Manufacturer’s None
standard
Operating arrangements 1
Access|to manually operated devices 11.2 Ordinary persons None
Locatiop of manually operated.devices 11.2 Easily accessible None



https://iecnorm.com/api/?name=73ab23c3554588d5d5289ff7615d86bd

- 50 - TR 61439-0 © IEC:2013(E)
s Reference Default Options listed in User
Characteristics clause or b . a
arrangement standard requirement
subclause
Maintenance and upgrade capabilities 12
Requirements related to accessibility in 12.2 Basic protection None
service by ordinary persons;
requirement to operate devices or
change components while the ASSEMBLY
is energised
Requirements related to accessibility for 12.2 No requirements None
inspection and similar operations for accessibility
Requir ments related to nr‘r*nccihilih’/ for 12.3 No rnqlliromonfe Naone.
mainterfance in service by authorized for accessibility
persons
Requirgments related to accessibility for 12.4 No requirements None
extensign in service by authorized for accessibility
persons
Method|of functional units connection 12.6 Manufacturer’s Noneé
standard
Protection against direct contact with 12.5 No requirements None
hazarddus live internal parts during for protection
mainterfance or upgrade (e.g. functional during
units, main busbars, distribution maintenance or
busbard) upgrade
Current carrying capability 13 y O\
Rated durrent of the ASSEMBLY 1, (A) 13.2 <250 A None
Rated gurrent of circuits 7, (A) 13.3 <125A None
Rated diversity factor 13.4 As defined within | RDF for groups of
the standard circuits / RDF for
whole ASSEMBLY
Ratio df cross section of the neutral 1815.2 100 % None
conducfor to phase conductors: phase
conducfors up to and including 16 mm?
Ratio df cross section of the negdtral 13.5.3 _50% None
conducfor to phase conductors: phase (min. 16 mm<)
conducfors above 16 mm?
2  For pxceptionally onerous applications, the user may need to specify more stringent requirements to those in the
standard.

® Ins

bme cases information declared by the ASSEMBLY manufacturer may take the place of an agreement.
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