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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 5: Assemblies for power distribution in public networks

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization_com
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’intern
coloperation on all questions concerning standardization in the electrical and electronic fields.To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").
préparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Intérhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interns
copsensus of opinion on the relevant subjects since each technical commitiee has representation fr.
interested IEC National Committees.

IEC Publications have the form of recommendations for international\us€ and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Publications is accurate, IEC cannot be held responsible forsthe“way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationalk Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anl IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othq
Pdyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

At{ention is drawn to(the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall nét be held responsible for identifying any or all such patent rights.
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IEC 61439-5 has been prepared by subcommittee 121B: Low-voltage switchgear and
controlgear assemblies, of IEC technical committee 121: Switchgear and controlgear and their
assemblies for low voltage. It is an International Standard.

This third edition cancels and replaces the second edition published in 2014. This edition
constitutes a technical revision.

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

a) omission of the requirement to conduct mechanical tests at -25 °C when enclosures are

made of a metallic material;

b) afldition of assumed loading factors generation supplies and electric vehicle,"charging
applications;

c) aflditional dielectric tests when a PENDA is used in a distribution substation (with sepprate
HV and LV earths;

d) fyrther clarification of representative samples for design verification.

The fext of this International Standard is based on the following documents:

Draft Report on voting

121B/173/FDIS 121B/178/RVD

Full information on the voting for its approval can befound in the report on voting indicafed in
the apove table.

The llanguage used for the development of thiséinternational Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developged in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avajlable
at wyw.iec.ch/members_experts/refdocs. The main document types developed by IEC are
descfibed in greater detail at www-iec.ch/publications.

This [document is to be read~in conjunction with IEC 61439-1. The provisions of the general
rules| dealt with in IEC.61439-1 are only applicable to this document insofar as they are
specffically cited. When this document states "addition", "modification" or "replacement’|, the
relevant text in IEC 61439-1:2020 is to be adapted accordingly. Subclauses that are numbered
with & 101 (102,108 etc.) suffix are additional to the same subclause in IEC 61439-1:202p.

Tablgs and-figures in IEC 61439-5:2023 that are new are numbered starting with 101.

New jannéxes in IEC 61439-5:2023 are lettered AA, BB, etc.

The reader’s attention is drawn to the fact that Annex DD lists all of the "in-some-country"
clauses on differing practices of a less permanent nature relating to the subject of this
document.

A list of all parts of the IEC 61439 series, under the general title Low-voltage switchgear and
controlgear assemblies can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

contains colours which are considered to be useful for the correct understanding of.its

IMPFRTANT — The "colour inside" logo on the cover page of this document indicates thaf it
contents. Users should therefore print this document using a colour printer.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 5: Assemblies for power distribution in public networks

1 Scope

This document defines the specific requirements for public electricity network distribution
assemblies (PENDAS).

PENDAs have the following criteria:

sed for the distribution of electrical energy in three phase systems for‘which the rated
bltage does not exceed 1 000 V AC (see Figure 101 for a typical distribution network) and
C systems not exceeding 1 500 V DC;

ben type assemblies are not covered by this document;

Litable for installation in places where only skilled persons have access for their|use,
bwever, outdoor types-may can be installed in situations*that are accessible to ordjnary

u
v
D
— slationary;
0
S
h
pgrsons

intended for use in energy distribution in publieZpower grids;

indoor use: assemblies for installation inside of electric power substations;

outdoor use: assemblies containing an encfosure suitable for open air installation.

The pbject of this document is to state the\definitions and to specify the service condifions,
consfruction requirements, technical characteristics and tests for PENDAs.-Netweork-parampeters
may-fequire Tests at higher performancetevel can be applicable with some network parameters.

PENDAs-may can also include centrol and or signalling devices associated with the distribution
of elgctrical energy.

NOTE|1 Control and monitoring devices can be used in smart grid applications or the transmission of smafrt grid
data.

This [document applies to all PENDAs whether they are designed, manufactured on a one-off
basig or fully standardised and manufactured in quantity.

The [manufacture and/or assembly—may can be carried out other than by the original
manufacturer (see 3.10.1 of IEC 61439-1:20442020).

This document does not apply to individual devices and self-contained components, such as
motor starters, fuse switches, electronic equipment, etc. which comply with the relevant product
standards.

If the substation is owned or operated by a public distribution system operator (DSO), PENDA’s
which are used as LV distribution panels in transformer substations are within the scope of this
document,

This document does not apply to specific types of assemblies covered by other parts of
IEC 61439 series.
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PENDA-I or PENDA-O
i PENDA-O

—
¥
= L

.

MV/LV substation Customers

milE;

NOTE|
functi
(see 8

NOTE|
than p

NOTE

2 Normative references

This

Addil

IEC 60695-11-10:2013;\Fire hazard testing — Part 11-10: Test flames — 50 W horizonta

vertid

IEC $1439-1:20442020, Low-voltage switchgear and controlgear assemblies — Part 1: Ge

rules

IEC

Connecting points IEC

Figure 101 — Typical distribution network

2 If a PENDA is equipped with additional equipment (for example meters), in such a way that ths
n is changed considerably, then other standards can also apply as agreed between user and manufg
.5 of IEC 61439-1:20442020).

3 Where local regulations and practices permit, a PENDA according to this document can be used in
ublic networks.

4 DSO’s can define additional requirements far{heéir PENDA'’s.

clause of IEC 61439-1:2020 applies except as follows.

ion:

al flame test methods

main
cturer

other

and

neral

ainst

62262, Degrees of protection provided by enclosures for electrical equipment ag

exter

rmat-mechanmicatimpacts (K code)

ISO 9223:2012, Corrosion of metals and alloys — Corrosivity of atmospheres — Classification,
determination and estimation

ISO 6506-1:2014, Metallic materials — Brinell hardness test — Part 1: Test method
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3 Terms and definitions

This clause of IEC 61439-1:2020 applies except as follows.

3.1
Addit

3.1.1

General terms

jonal terms:

01

public electricity network distribution assembly

PENDA

asse
elect
cable

Note

Note 4

3.1.1
outd
PEN

cubid
insta

3.1.1
indo
PEN
publi

mbly, generally for installation in a public electricity network which in use, rec
rical energy from one or more supplies and distributes that energy through oné.or

s to other equipment

to entry: A PENDA is installed, operated and maintained solely by skilled persons.

to entry: Some types of a PENDA were previously known as a cable distribution-cabinet (CDC).
01.1

por public electricity network distribution assembly

DA-O

le type public electricity network distribution assembly, that is suitable for ou
lation in places that-may can, or-may-net cannot, be accessible to the public

01.2

br public electricity network distribution assembly

DA-I

C electricity network distribution assembly suitable for installation indoors, geng

pives
more

tdoor

erally

withqut an enclosure, but including all structural parts necessary to support busbars, funcfional
units|and other ancillary devices, necessary to complete the assembly

3.1.1)02

design life

minimum duration for which specified performance characteristics of equipment are expgcted
wher] the equipment is operated as intended and regularly maintained by instructed persdns in
accofdance with the manufacturer’s instructions

[SOURCE: IEC 60050-395:2014, 395-07-93, modified — Note to entry omitted and 'granted'
replaced by 'expected when ..... instructions'.]

3.3 |[External design of assemblies

3.3.1

open-type assembly

This term of [EC 61439-T:2020 does not apply.

3.9 Verification

Modifications:

3.9.1

design verification
Delete the note.

3.9.1

.2

verification comparison
This term of IEC 61439-1:2020 does not apply.
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3.9.1

3

verification assessment
This term of IEC 61439-1:2020 does not apply.

4 Symbols and abbreviations

This clause of IEC 61439-1:2020 applies.

5 Interface characteristics

This

5.4

Addit

In th¢ absence of an agreement between the assembly manufacturer, ahd’ user concernin
| load currents, the assumed loading of the outgoing circuits of the assembly or gro

actud
outgd

For g
prote

clause of IEC 61439-1:2020 applies, except as follows.

Rated diversity factor (RDF)

ion:

ing circuits-may can be based on the values given in Table 101.

istribution and final circuits, it is assumed that the load sitffrent is the rated current d
ctive device, I,,, as required by the user, multiplied with'the loading factor of Table 1

Table 101 — Values of assumed loading

g the
up of

f the
D1.

Numb ¢ L . ! | loadinaf
2-and-3 0.9
el s 08
10-(and-above) 0;6
Application Assumed
loading
factor
Regulardigtribution grid connections 0,9
2 to 3 Circuits
Regular distribution grid connections 0,8
¢_to 5 circuits
Regular distribution grid connections 0,7
6 to 9 circuits
Regular distribution grid connections 0,6
= 10 circuits
Generation supply (e,g. PV, wind farm, biomass) 1,0
Charging infrastructure for EV 1,0
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6 Information

This clause of IEC 61439-1:2020 applies except as follows.

6.1

Assembly designation marking

Addition to first paragraph:

2023

Designation plates—may can be placed inside an enclosure of an assembly provided their
intended place ensures good legibility and visibility when the door(s) is(are) open or the cover

is ren

oved

Repl
dg) g
6.3

Addit

hcement of item €g):
EC 61439-5.
Device and/or component identification

ional paragraph:

In th¢ case of removable fuse-carriers which are specific to a fuseway, a label shall be p

on th
fuse-

Addil

6.101

It shd

This

7.1

7.1.1

Addit

Unle
limit
arctidg

e fuse carrier as well as on the fuse base, to avoid incorrect interchangeability g
carrier.

ional subclause:
Circuit identification
Il be possible to identify each functionalunit in a clearly visible manner.
bervice conditions
clause of IEC 61439-1:2020/applies except as follows.

Normal service conditions
Climatic conditions

ion to the first.paragraph:

bs the user specifies that a PENDA shall be suitable for use in an arctic climate, the
bf ambient air temperature is —25 °C as specified in Table 15 of IEC 61439-1:2020. F
climate the lower limit of ambient temperature is —50 °C.

aced
f the

ower
pran

7.1.2

Pollution degree

Replace the first paragraph with the following:

The pollution degree referred to in Annex BB is the macro-environmental condition for which

the a

ssembly is intended.


https://iecnorm.com/api/?name=3ea132c5008044e3f4b2a65884a06693

IEC 61439-5:2023 RLV © IEC 2023 -1 -

7.2 Special service conditions

Additional paragraph:

Additional requirements for a PENDA-O, to be installed where heavy snowfalls occur and where
they are adjacent to areas where there is snow clearance by ploughing, are subject to

agre ment hetween-manufactiirar and Licgr
ReR+—B-etW A—aHaeHeH-e—ahRa—d -

8 Constructional requirements
This plause of IEC 61439-1:2020 applies except as follows.

8.1 |[Strength of materials and parts
8.1.1] General
Change the reference to Annex C to Annex BB in paragraph & of8.1.1 of IEC 61439-1:200.

Addition:

A PHNDA-O shall be arranged for ground mounting, transformer mounting, pole mounting,
surfalce wall mounting or mounting within a recess\within a wall, as agreed between usef and
manyfacturer.

A PENDA-may can be directly coupled to_a\transformer by means of a flange coupling or if-may
can gonnect to its supply by means :gf’cable or via busbars as agreed between useln and
manyfacturer. Outgoing circuits shall be suitable for connection by means of cables.

Am[able locking device shall be provided on outdoor enclosures which prevents access by
unauthorized persons.-Boeor§lids-and-covers—shallbe-so-desighed-thatafter theyarelogked;

v ildo-not-open—du nosulreto
posufFe—to

, 8 he flxmgs of
any ¢overs etc. which are removable for mstallatlon or mamtenance operatlons shall only be
accespsible while thesdoor(s) is (are) open.

rey-ldo—not-open—du
a

)
B
®
¢

P o
wn
)

Any |auxiliangyequipment, e.g. meters, relays, instruments, circuit breaker trip units,
communications equipment, that can be readily replaced, are excluded from the minjmum
design Jife_bf a PENDA.

NOTE When applicable, a design life can be agreed between user and manufacturer, assuming it is operated as
intended and regularly maintained by instructed personnel in accordance with the manufacturer’s instructions.

8.1.3.2 Resistance of insulating materials to heat and fire

Additional subclause:

8.1.3.2.101 \Verification of category of flammability

The insulating materials used for enclosures, barriers and other insulating parts shall have
flame—retardant flammability properties in accordance with—40-2.3-402 of this—standard
10.2.3.101.
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Mechanical strength

Additional subclause:

8.1.5.

101 Verification of mechanical strength

The mechanical properties of a PENDA-O shall comply with 10.2.101.

2023

Parts of the PENDA-O intended to be embedded in the ground shall withstand the stresses
imposed on them during installation and normal service and comply with 10.2.101.9.

Addil

N

01 Ti L stabili

8.2
8.2.1
Subc

Degree of protection provided by an assembly enclosure
Protection against mechanical impact (IK code)

lause 8.2.1 of IEC 61439-1:2020 does not apply.

The fnechanical impact tests required by this document are(@t least equal to IK10 in accord

with

8.2.2

Addil

Opern

EC 62262 (see 8.1.5.101).

Protection against contact with live parts, ingress of solid foreign bodies|
water (IP code)

ion:

type assemblies (IP00) are not covered by this document.

When a PENDA-O is intended totbe installed in places accessible to the public, its enclq

shall
of pr
prote

PEN

when fully-installed in ascordance with the manufacturer’s instructions, provide a d¢g
ptection of at least IP34D“according to IEC 60529. In other locations, the minimum le
ction shall be at least IP33.

DA-O’s that are_intended to be installed in places accessible to the public shall, u

othenwise statedsby*the user, be designed such that when any temporary cables are conng

the €
See

nclosure-shall provide a degree of protection of at least IP23C according to IEC 6(
B.8.

ance

and

sure
gree
el of

hless
cted,
529.

5.4 p : et electric shoct

8.4.2.

1 General

The third paragraph does not apply.

Additional subclause:

8.4.2.

101 Earthing and short-circuiting means

When specified by the user, the outgoing units in an assembly shall be so constructed that they
can be earthed and short-circuited in a secure manner by means of a device(s) recommended
by the manufacturer, which ensures the-manufacturer’s-indicated required degree of protection

(IP code) is malntamed for all parts of the assembly %Heqﬁwe#}eMFmLappheabJ&mﬁ
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8.4.3.1 Installation conditions

Additional paragraph:

Foran-assembly-thatis-expeected When a user specifies the assembly is to feed overhead cable

lines, outgoing units shall be designed in such a way that an attached cable(s) can be earthed
at the termination(s).

8.8 Terminals for external-conductors cables

Replacement of the first three paragraphs with the following:

In the absence of a special agreement between user and manufacturer, terminals.shgll be
capaple of accommodating cables having copper or aluminium conductors from the‘smallgst to
the Jargest cross-sectional area corresponding to the appropriate rated~current |(see
Tablg AA.1).

The fferminations for outgoing circuits shall be located so that adequate spacing is provided and
to fagilitate terminating the phase conductors of a cable irrespective of their lay.

When specified by the user the phase cable terminals of each” outgoing circuit shall be
sepalated from all other hazardous live parts. When the termjinals of an outgoing circult are
expoped protection shall be provided against accidental contact'with other hazardous live parts.
Sepgration and protection shall be from the normal directién of access and in accordancq with
IPXXB of IEC 60529.

Whefe specified by the user, the incoming circuit shall be suitable for connection by meajns of
eithef bare or insulated bars.

Additional subclauses:

8.101 Marking as an obstacle to snow clearance

When specified by the user,Where a PENDA-O that is intended for use in regions where heavy
snowffalls occur in accordancerwith 7.2,—er—alternatively—if required-by-the-user—it shall be
possible—to-—mark—it marked“as an obstacle to snow clearance. Holders shall be provjided,
attached to the PENDA:Q; to accommodate marking rods and it shall be possible to install and
make adJustments to the posmon of the markmg rod from outside the PENDA O Jiheuhetdeps

All p}

The design shall be such that the cables can be readily connected from the front.

When a PENDA does not have a means of measurement incorporated, it shall be possible, by
the use of a portable instrument, to readily and safely measure voltages in all phases of
incoming units and on both sides of all current breaking and/or switch devices of outgoing units,
also the current in one phase of all outgoing units. During this operation all live parts of the
PENDA shall be protected sufficiently to retain the required degree of protection in accordance
with 8.2. Instructions concerning the procedure to be adopted shall be provided by the
manufacturer.
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If the assembly is intended to be connected to a live reserve power, for example a standby
generator, the switchgear connecting device shall be designed so that connection can be made
with the live parts having a degree of protection of 1P40 IPXXB according to IEC 60529.

9 Performance requirements

This

10 L
This
10.1

Repl

Design verification shall only be achieved by the application of tests in accordance
e 10. The alternatives methods of verification by @ssessment or comparison wjth a

Clau
refer

It is pot necessary to test every arrangement prodiced. Tests carried out on a represenf

sam

onerpus assemblies of the same general construction and rating.-Fer-example-a-temper

clause of IEC 61439-1:2020 applies.

Design verification
clause of IEC 61439-1:2020 applies except as follows.

General

hce 4%_5%_and 6% 6th 7th and 8th paragraph with:

bnce design shall not be used (see Table CC.1).

le of the most onerous PENDA are deemedto verify the performance of similar and

with

ative

%a
w
w

Hoofoseapdod ol o o D00 A ZELIDUAL e B oontonine clionite o dloniand fooooobble o

EerlptCeetinocomno sonetinetion oo conoealdoslon ol cnelecis copne doslon or baglbone

and $ame incoming units) with-8 outgoing circuits of the same rating as those included ip the

PENDAO that-wastemperaturerise—tested—The-same—approach—applies—to—shori-gircuit

verification- Examples of tests carried out on most onerous representative sample include

1) Altemperature rise test ¢agried out on 800 A PENDA with 5 outgoing circuits is deemgd to
apply to an 800 A PENDA of the same construction (same general enclosure, same design
of busbars and same-ihcoming unit(s)) with 8 outgoing circuits of the same design.

2) Mechanical strepgttf tests carried out on the smallest and largest enclosure in a serieg are
dgemed to apply.-to all other enclosures in the series, when they have the same numier of
dpors and when they are of the same general construction.

3) Providing\the busbar and connection support arrangements are the same, short-circuitftests
carried put on a design of busbar and connections are deemed to apply to higher cyrrent

e

q

-

tifgs of busbars and connections.

4) A

short circuit test carried out on 800 A PENDA with 8 oufgoing circuits is deemed to apply
to an 800 A PENDA of the same construction (same general enclosure, same design of
busbars and same incoming unit(s)) with 5 outgoing circuits of the same design.

5) For a given short circuit rating, a short circuit tests carried out on an incoming or outgoing
circuit is deemed to apply to higher current rating circuits of the same design and
construction

Additional last paragraph:

Where necessary to suit their particular network parameters, users—may can specify more
onerous or additional test requirements.
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10.2 Strength of materials and parts
10.2.2 Resistance to corrosion

10.2.2.1 Testprocedure Verification by test

Replacement of last paragraph with the following:

When the corrosion resistance properties and projected life, as agreed between the
manufacturer and the user,-can shall be confirmed by reference to ISO 9223:2012, the tests
detailed herein need not be performed.

In all other cases the corrosion resistance of each design of assembly shall be verifigd
sevefity test A or B, as applicable and as detailed 10.2.2.3 of IEC 61439-1:2020 and210.2.2.2.

N T

10.2,2.2 Severity test A

Replacement of the test specification (paragraph 2) with the following:

Damp heat cycling test of IEC 60068-2-30:2005: Severity — temperattre 55 °C, 6 cycleg and
variapt 1.

At the end of the test, the specimens are removed from the test'‘chamber.

Compliance is checked by visual inspection. The parts-tested shall not show rust, crackiphg or
othell deterioration. However, surface corrosion of the protective coating is allowed.

10.2.2.4 Results to be obtained

This [subclause of IEC 61439-1:2020 is ,net applicable in respect of tests carried out in
accofdance with 10.2.2.2.

10.23 Properties of insulating materials

Additional subclause:

10.2.3.402101 Verification of category of flammability

Representative specimens of each of the materials of enclosures, barriers and other insulating
parts shall be subjected to a flammability test in accordance with test method A — horizontal
burning test of IEC 60695-11-10:2013.

Compliance is checked by inspection that each set of specimens can be classified to category
HBA40 criteria a) or b) in accordance with 8.4.3 of IEC 60695-11-10:2013.

10.2.6 Verification of protection against mechanical impact (IK code)

This subclause of IEC 61439-1:2020 is not applicable to assemblies complying with this
document.
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Additional subclauses:

10.2.101 Verification of mechanical strength
10.2.101.1 General

Where enclosures are manufactured in a series and are of the same design and construction,
only the smallest and largest size of enclosure shall be tested.

The tests shall be carried out at an ambient temperature between 10 °C and 40 °C.

With the exception of the test of 10.2.101.7, a new sample assembly-may can be used férjeach
of the independent tests. If the same sample assembly is used for more than one, tgst of
10.2/101, the compliance check for the second numeral of the degree of protection(1P ¢ode)
need|only be applied when the tests on that sample have been completed.

All teists shall be carried out with the assembly fixed at its normal service mounting and where
appropriate, added support at normal ground level as indicated in Figune’102a, Figure 102b,
Figude 103a, and Figure 103b.
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Dimensions in millimetres
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Figure 102a — Diagram of test to vérify the resistance to shock load
of a ground mounted PENDA-O with embedded base
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Figure 102b — Diagram of test to verify resistance to shock load
of a ground mounted PENDA-O without embedded base

Figure 102 — Diagram of test to verify resistance to shock load of a PENDA-O
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Figure 103a — Diagram of test to verify impact\force withstand
for a ground mounted PENDA-O withrembedded base
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Dimensions in millin

1 000

position

IEC

hetres

Figure 103b — Diagram of test to verify impact force withstand
for a ground mounted PENDA-O without embedded base

Figure 103 — Diagram of test to verify impact force withstand of a PENDA-O

With the exception of the test of 10.2.101.8, the door(s) of the assembly, if applicable, shall be
locked at the commencement of the test and remain locked for the duration of the test.

10.2.101.2 Verification of resistance to static load

The following tests shall be carried out on all types of PENDA-O:

Test 1 — An evenly distributed load of 8 500 N/m2 shall be applied for 5 min to the roof of the

enclosure (see Figure 104).
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Test 2 — A force of 1 200 N shall be applied for 5 min in turn to the front and back upper edges
of the roof of the enclosure (see Figure 104).

Com
acco
also
the t
live f

10.2.

The fest shall apply to all types of PENDA-O.

A bag in accordance with'Figure 105 containing dry sand and having a total mass of 15 kg

be h
abov

8 500 N/m2

Evenly distributed load 1200N
Force

1200N
Force

.
A

IEC

Figure 104 — Diagram of test to verify the'resistance to static load

dance with 8.2.2, and the operation of _the door(s) and locking points are not imp3
by verification that the electrical clearances have remained satisfactory for the durati
bsts and in the case of an assemblythaving metallic enclosure, that no contact bet
arts and the enclosure has occurred caused by permanent or temporary distortion.

101.3 Verification of resistance to shock load

ing from an overhead support vertically above the surface under test and at-leas]
b the-highestisirike point of the assembly.

pliance is checked by verification after the test that the minimum degree of protection is in

ired;
on of
veen

shall
E1m
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Dimensions in millimetres
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Figure 105 — Sandbag for test to verify the resistance to shock load

Each| test shall consist of one blow aimed.at the upper part of each of the vertical surfaces of
the gssembly which are visible when thé assembly is installed in its normal service posjition.
Sepdrate enclosures-may can be used-for each of the test blows.

In th¢ case of an enclosure of cylindrical form, the test shall consist of three blows which are
positljoned with an angular displacement of 120°.

A tedt shall consist of raising the lifting eye through a height of 1 m and allowing the sanjdbag
to falll through a vertical arc to impact the approximate centre of the upper part of the surface
of th¢ assembly undef test (see Figure 102a and Figure 102b).

Compliance_ is )checked by verification after the test that the degree of protection remaips in
accofdance;with 8.2.2, and the operation of the door(s) and locking points are not impaired;
also pysverification that the electrical clearances have remained satisfactory for the duration of
the tgsts’and, in the case of an assembly having a metallic enclosure, that no contact betyween
live parts and the enclosure has occurred caused by permanent or temporary distortion. In the
case of an assembly having an insulating enclosure, if the appropriate conditions are satisfied,
then damage such as small dents or small degrees of surface cracking or flaking are
disregarded, provided that there are no associated cracks detrimental to the serviceability of
the assembly.
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10.2.101.4 Verification of resistance to torsional stress

The test only applies to all types of PENDA-O.

The test is carried out using a horizontally rotatable frame constructed from
60 mm x 60 mm x 5 mm angle iron, having vertical locations 100 mm long at the frame arm’s
extremities. The assembly under test is rigidly fixed at its base and the frame closely fitted over
it, so that the end locations of the frame arm are in contact with the roof and walls of the
assembly.

The assembly, with the door(s) closed shall have a torsional force-ef2x41-000-N applied for
30 s ps shown in Figure 106a and Figure 106b. This is comprised two separate tests, firs{ with
the tyvo forces each of 1 000 N applied to twist the PENDA in a clockwise direction anf the
secohd with the two forces each of 1 000 N applied to rotate the PENDA in an antifclocfkwise
direction.
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Dimensions in millimetres
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Figure 106a — Diagram of test to verify the resistancédo torsional stress
of a ground mounted PENDA-O with embedded base
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Force F=1000 N
PENDA-O turned in a PENDA-O turned in a
clockwise direction counter clockwise direction

IEC

of a ground mounted PENDA-O without embedded base
Figure 106 — Diagram of test to verify resistance to torsional stress of a PENDA-O

Compliance is checked by verifying that the doors(s) remain closed for the duration of the test
and by verification after the test that the degree of protection remains in accordance with 8.2.2.

10.2.101.5 Verification of impact force withstand

10.2.101.5.1 Test applicable to-PENDAs PENDA-Os designed for operation at ambient
temperatures of between 40 °C and -25 °C

The test shall be carried out using impact apparatus in the form of a pendulum incorporating a
9 mm external diameter tube at least 1 m long. The pendulum shall be arranged to swing
through a vertical arc.
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Attached to one end is a solid steel ball of 2 kg mass, which shall be raised through a height of
1 m and allowed to drop and impact the surface of the assembly under test, thus providing an
impact energy of 20 J (see Figure 103a and Figure 103b).

For each of the two tests detailed below, the test shall consist of one blow aimed at the centre
of each of the vertical surfaces of the assembly which are visible when it is installed in its normal
service position. Separate enclosures-may can be used for each of the test blows.

In the case of an enclosure of cylindrical form, the test shall consist of three blows which are
positioned with an angular displacement of 120°.

Test [1 shall be carried out at an ambient air temperature of between 10 °C and 40 °C aftgr the
assenbly has been kept within these temperatures for not less than 12 h.

Test2 shall be carried out at an ambient air temperature of between 10.°C and 40 °C
immgdiately after the assembly has been kept at a temperature of -25 _8,5 °C’for a period of not

less [than 12 h. Test 2 is not required when a PENDA has an enclogsure’ made of mdtallic
matefial.

Compliance is checked by verification after the test that the degree of protection remaips in
accofdance with 8.2.2, and the operation of the door(s) andAoeking points are not impaired;
also py verification that the electrical clearances have remained satisfactory for the duratipn of
the t¢sts and in the case of an assembly having a metallic(enclosure, that no contact between
live garts and the enclosure has occurred caused by permanent or temporary distortion. Ih the
case|of an assembly having an insulating enclosure f\the appropriate conditions are satigfied,
then[damage such as small dents or small degrees of surface cracking or flaking are
disrepgarded, provided that there are no associated cracks detrimental to the serviceabiljty of
the assembly.

10.2101.5.2 Test applicable to-PENBAs PENDA-Os designed for operation in arctic
climate (see 7.1.1:2)

Eollolwina the AsseEmMBLY heina kent At 3 temnerature of °C for 2 neriod of not less than 12 h
CHOMHR G THEASSEMBLY g«epratatemnperatdreo 1o aPeHoCOoH-hRot1EeSStha =5
the imnact test shall be carried et in an ambient air temnerature hetween 10 °C and 40 °d and
e HppacttestSnapoe- cafHe G oyiHhiahamdietaitemperatdre setwee oo ahG4ao—9ana
at 3 time when the axtaernaldamnerature of the anclosure has recovered to a3 teamneraturb not
at—afHhe-VRehmeexxerhiaiteperatire o meenciosStdre nNasfrecovereatoatempeiatudfgRot
L e
Testd 1 and 2 involve'annlvina a2 force of 1 500 N for 30 s toan earthed metaltest hodvadainst
oSt aRG—HhvonNeappyirhga+orceo SOOI o5u-StoaR-eafmecMnetartesStooay agaist
the dnclosure a3t thea‘considered 10 weakest points he test bhodv-—shall bhe of spheridal -or
tHe—ghRcrosureat—4e—CcoRSicerea—uv—WeaKkestpoHtsS—ReteSt+Poay—-—Sha—Pe—o+—-SphReHga—of
hemiknherical shabe havina g radius of 100 mm- -+ 3 mm and 3 surface hardness of HH 160
AeppRercatShiapeavigaaaidsot—voviR=< MM ahcaStHiacearaRessSo++85—1ouv

The $pecimen shall be kept at a temperature of -50 °C for a period of not less than 12 h. Tests
shalllbe*€arried out in an ambient air temperature between 10 °C and 40 °C and at a time Wwhen
the external temperature of the enclosure has recovered to a temperature not higher than -
40 °C.

Test sequence:

For test 1 and test 2 a metal test body of spherical or hemispherical shape having a radius of
100 mm + 3 mm and a surface hardness of HB 160 according to ISO 6506-1:2014 shall be used.
Test 2 requires earthing of the test body.

Test 1 shall be carried out on an empty PENDA-O applying a force of 1 500 N for 30 s at the
considerably 10 weakest points of the enclosure.
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Compliance is checked by verification after the test that the degree of protection remains in
accordance with 8.2.2 and the operation of the door(s) and locking points are not impaired.

Test 2 shall be carried out on an assembly containing equipment that provides the minimum
clearances inside the enclosure. A metal enclosure shall be connected to earth, in case of an
enclosure made of insulating materials all parts within the assembly that are intended to be

connected to earth shall be connected to earth —Eer—the—de%ehen—ef—the—impaet—test—an—a—&

tegether—and—the—ea#thT

A force of 1 500 N shall be applied for 30 s to earthed metal test body at the considerably 10
wealest points of the enclosure. For the duration of the test, an AC voltage in accordantq with
10.9.2.2 of IEC 61439-1:2020, shall be applied between all live parts connected togethef and
the efarth.

Compliance is checked by verification that no puncture or flashovers occurs.

Test [3 shall be carried out on an empty enclosure using an impact apparatus as described in
10.2/101.5.1, but having a solid steel ball with an approximate mass-“of 15 kg. This sfriker
elempnt shall be raised through a height of approximately 1 m allowed to drop and impagt the
surfalce of the assembly under test, to provide an impact energy,of 150 J (see Figure 103a and
Figude 103b).

The {est shall consist of one blow aimed at the centre of 'each of the vertical surfaces qf the
assenbly which are visible when it is installed infits normal service position. Sepprate
enclgsures-may can be used for each of the test blows:

In the case of an enclosure of cylindrical form,, the test shall consist of three blows which are
positljoned with an angular displacement of 120°.

ction
SATASAR:

Compliance for Test 3-isichecked by verification after the test that the degree of the protgction
is at Jeast IP3X.

10.2(101.6 Verification of mechanical strength of doors

The test applies to all types of PENDA-O having a door(s) hinged on a vertical edge df the
enclgsure:

The tests shall be carried out with the door(s) fully open and in contact with the designed
restraint. A load of-50 450 N shall be applied at the top edge of the door perpendicular to the
plane of the door(s) and at a distance 300 mm from the hmged edge and malntalned for 3 s
(see Flgure 107)
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Figure 107 — Diagram of test to verify the mechanical strength of doors

Compliance is checked by verification that

: : the degree of protection remains in accordance with
8.2.2 after the door(s) has (have) been closed following tests. If the door(s) become unhinged
during the-450-N test, this is not regarded as a failure if it is possible to reinstall the same
door(s) without the use of a tool and the operation of hinges and locking points are not impaired.
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10.2.101.7 Verification of resistance to axial load of metal inserts in synthetic material

The test only applies to all types of assembly when threaded metal inserts are provided to retain
the mounting plate or switchgear and controlgear supports in place.

The test shall be carried out on a representative specimen of each type and size of metal insert.
Also, if there is a difference in the thickness of the profile of the material surrounding a particular
insert, the test shall be repeated for this condition.

During the test the assembly shall be fully supported on a platform.

A screw-eye shall be fitted to each insert under test and an axial force in accordance| with
Tablg 102 shall be applied for 10 s in an attempt to extract the insert from its anchorage.

Table 102 — Axial load to be applied to the inserts

Size of insert Axial load
N
M4 350
M5 350
M6 500
M8 500
M10 800
M12 800

Compliance is checked by inspection that the inserts remain undamaged and in their original
positlon; and also, that there is no cracking of the surrounding material forming the anchgrage
for the insert.

NOTE| Small cracks, created by air bubbles that were visible before the test, but not affected by the applicafion of
the axjal load, are ignored.

10.2101.8 Verification of.resistance to mechanical shock impacts induced by sharp-
edged objects

The fest applies to allitypes of PENDA-O.

The fest shall be-carried out using an impact apparatus as described in 10.2.101.5.1 but having
a stepl striket element with a mass of 5 kg and having the end profiled as shown in Figure| 108.

Dimensions in millimetres

) w A
Hemisphere o
S

Figure 108 — Striker element for test of resistance
to mechanical shock impacts induced by sharp-edged objects

The striker element shall be raised through a height of 0,4 m and allowed to drop and impact
the surface of the assembly under test, thus providing an impact energy of 20J
(see Figure 103a and Figure 103b).
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Each test shall consist of one blow aimed at the centre of each of the vertical surfaces of the
assembly which are visible when the assembly is installed in its normal service position.
Separate enclosures-may can be used for each of the test blows.

In the case of an enclosure of cylindrical form, the test shall consist of three blows which are
positioned with an angular displacement of 120°.

Test 1 shall be carried out at an ambient air temperature between 10 °C and 40 °C after the
assembly has been kept within these temperatures for not less than 12 h.

. . . ° o
Test 2shallbe carried out at an-ambient air fnmpornhwo between 10 °C and 40 °C immed ate|y

after|the assembly has been kept at a temperature of —25_(5) °C for a period of not less|than
12 h|Test 2 is not required when a PENDA has an enclosure made of metallic matéstal.

Compliance is checked by inspection that cracks resulting from the blows are,contained within
a cir¢le of diameter not exceeding 15 mm. If the tip of the striker element has penetratef the
encldgsure of the assembily, it shall not be possible to insert a gauge of 4 mm“diameter havjing a
hemigpherical tip, applied to the hole with a force of 5 N.

10.2101.9 Test of mechanical strength of a base intended to be’embedded in the grpund

This fest is applicable to a PENDA-O only.

The flest shall be carried out with the PENDA-O fixed to-the base, in accordance with Figurg 109
and the manufacturer’s installation instructions. A mechanical force is transferred via a fhick-
wallgd steel tube and shall be applied to the lowest part of the longest section of the PENDA
base|that is beneath the ground surface when itidisJinstalled.

Dimensions in millimetres

L »| Mechanical force applied via joint :200>

—

A
A

SIS N S S S S S SSSSSSSSSS V424

Bottom view Side view

IEC
Figure 109 — Typical test arrangement for mechanical strength of base

If the design of the base includes one or more permanent supports (back to front), the force
shall be applied by means of a number of steel tubes. One tube shall be placed in the centre of
each unsupported length. The individual forces shall simultaneously be applied to each tube
and shall be calculated according to the following formula:

F=3,5N/mm x L

where L is the unsupported length in millimetres.
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The force(s) shall be applied for 1 min. After this period and whilst the force is still maintained,
the degree of protection shall be verified.

If there is another section of the PENDA-O base that is of similar length but has a different
profile, the test shall be repeated on this section.

Compliance is checked by inspection that the base has not broken and by verification that the
degree of protection of that part of the PENDA-O and base which is normally above ground
remains in accordance with 8.2.2.

10.3 —Degreeof protection of assemblies (P Codse)
Add the following first paragraph:

The feclared IP for a PENDA-O does not apply to a base intended to be embedded in the
ground. However, the declared IP does apply to the bottom of the assembly.

If a PENDA-O consists of an enclosure and a base (to be embedded~ir)the ground or {o be
surfaice mounted) without sealed cable entry, ingress of solid objects{itirough the ground|area
insidg of the base is excluded when determining the degree of protection. When the PENDA is
mounted on a base with an open ground area the PENDA andcany exposed area of the |base
shall|provide the PENDA with the minimum level of IP protectionSpecified in this document.

NOTE| In some instances, additional measure are taken to prohibit the entry of animals/vermin
10.5| Protection against electric shock and integrity of protective circuits
10.5.3.1 General

Replacement of the two paragraphs with the following:

Verifjcation shall be achieved by thevapplication of tests in accordance with 10.5.3[5 of
IEC 61439-1:2020.

10.9| Dielectric properties

Additional subclause:

10.9.2.101 Power(frequency dielectric test for PENDA’s installed in substation |with
separate HV and LV neutral earths.

Whemn a PENDA is to form part of a distribution substation in which the HV and LV earthp are
sepafated.ar additional dielectric test shall be carried out. A test voltage equal to the HY line
to earthyyaltage shall be applied between the phase plus neutral conductor and the extraneous
cond[lctive part of the PENDA for a period of 10 s. Acceptance criteria shall be as given in
10.9.2.4 of IEC 61439-1:2020.

10.9.3 Impulse withstand voltage
10.9.3.1 General

Replacement of the first paragraph with:

Verification shall be achieved by the application of tests in accordance with one of the
alternative test methods detailed in 10.9.3.2 to 10.9.3.4, inclusive, of IEC 61439-1:2020.
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10.10 Verification-of Temperature rise

10.10.1 General

Replacement with:

2023

It shall be verified that the temperature-rise limits specified in 9.2 of IEC 61439-1:2020 for the
different parts of the assembly will not be exceeded. Verification shall be by test as specified in
10.10.2 of IEC 61439-1:2020.

Temperature rise verification shall be undertaken on a representative sample(s). It is not

nece
accu
oner
(inco

the assembly.

acy, be thermally the most onerous for the range being considered. Assessing, the
bus arrangement(s) shall take into consideration total power loss, rating <of~"de
ming and outgoing), sections of conductors, size of the enclosure and the rated currg

10.1

10.10.2.2 Selection of the representative arrangement

10.1
Addil

.2 Verification by testing

.2.2.1 General

ion of the following paragraph:

5sary 1o test every arrangement produced, but the sample(s) tested shall, with reasohable

most
vices
nt of

When the design of a PENDA is suitable for installation“in a recess in wall the temperaturg rise

test g

10.11
10.11

Repl

With
10.11
shall

IEC $1439-1:2020.

11 F

This

hall be carried out with-adeguate insulation to simulate the presence of the wall.

Short-circuit withstand strength
.1 General

hcement with:

the exception of the circuitsiof assemblies that are exempt verification in accordancg
.2 of IEC 61439-1:2020;'the short-circuit withstand strength specified by the manufad
be verified. Verification shall be by means of test as specified in 10.11

Routine verification

clause-of JEC 61439-1:2020 applies.

with
turer
5 of
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Annexes
The annexes of IEC 61439-1:2020 are applicable except as follows:
Annexes A, C, D, H,-N K and-P. M are not applicable.
Modification of Annex-O L.

Addition of Annexes AA, BB, CC and DD.
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Annex-O L
(informative)

Guidance on verification of temperature rise-verification

Modifications:

|

L.4 | Verification assessment
This plause of IEC 61439-1:2020 is not applicable.
L.5 | Verification by comparison with a reference design

This plause of IEC 61439-1:2020 is not applicable.
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Annex AA
(normative)

Cross-section of conductors

Table AA.1 applies for the connection of one cable per terminal.

Table AA.1 — Minimum and maximum cross-section of copper
and aluminium conductors, suitable for connection (see 8.8)

Rated current Solid or stranded conductors Flexible copper conductors
A (aluminium or _copper) ]
Cross-sections Cross sections
mm? mm?
Minimum Maximum Minimum Maximum
6 0,75 1,5 0,5 1,5
8 1 2,5 0,75 2,5
10 1 2,5 0,75 2,5
12 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 50 150 50 95
250 70 150 70 120
315 70 240 95 185
400 70 240 95 185
500 70 300 95 240
630 70 300 95 240
This [tablesapplies for the connection of one conductor per terminal.
If theextermatTtomductors are conmected ditectty to buitt-mapparatus,; thetross-sectionsimdicated i the Tetevant
specification are valid.
In cases where it is necessary to provide for conductors other than those specified in the table, agreement shall
be reached between the manufacturer and the user.

The approximate relationship between mm2 and AWG/kcmil sizes as shown in Table AA.2 is to
be used where metric sized round copper conductors are not available.
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Table AA.2 — Standard cross-sections of round copper conductors
and approximate relationship between mm?2 and AWG/kcmil sizes
(see 8.8 of IEC 61439-1:2020)

Rated cross-section AWG/kcmil size Equivalent metric area
mm? mm?
0,2 24 0,205
0,34 22 0,324
0,5 20 0,519
1 - -
1,5 16 1,3
2,5 14 2,1
4 12 3,3
6 10 5,3
10 8 8,4
16 6 13,3
25 4 21,2
35 2 33,6
- 1 42,4
50 0 53,5
70 00 67,4
95 000 85,0
- 0000 107,2
120 250 kemil 127
150 300 kcmil 152
185 350 kemil 177
- 400 kemil 203
240 500 kcmil 253
300 600 kcmil 304
NOTE [The dash, when it appears, counts as a size when considering connecting
capacity (See 8.8).
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Annex BB
(informative)

Items subject to agreement between
the assembly manufacturer and the user

The information given in Table BB.1 below is subject to an agreement between the assembly
manufacturer and the user. In some cases, information declared by the assembly manufacturer
may can take the place of an agreement.

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

Characteristics

Reference
clause or
subclause °©

Default
arrangement ®

Options listed
in document

User
requirement 2

Elecfrical system

Earthing system 5.6, 8.4.3.1, Manufacturer’'s | TT / TN-C / TN-
8.4.3.2.3, 8.6.2, standard, C-8\/IT, TN-S
10.5, 11.4 selected to suit
local
requirements
Nomipal voltage (V) 3.8.9.1,5.2.1, Local, according | max 1 000 V AC
8.5.3 to installation

contribution
allowed for

conditions
Trangient overvoltages 5.2.4,8.5.3,9.1, Overvoltage None
Annex G category
v
Temgorary overvoltages 9.1 Nominal system None
voltage +
1200V
Rated frequency f, (Hz) 3:8\12, 5.5, According to 50 Hz/60 Hz
8.5.3, local installation
10.10.2-3.1, conditions
10.11.5.4
Additjonal on-site testing 11.10 Manufacturer’s None
requifements: wiring, operational standard,
performance and function according to
application
Shorf-circuit withstand_capability
Prospective short<gircuit current at 3.8.7 Determined by None
supply terminals 15 (kA) the electrical
system
Prospective short-circuit current in the 10.11.5.3.5 Max. 60 % of None
neutrgl phase values
Prospective short-circuit current in the 10.11.5.6 Max. 60 % of None
protective circuit phase values
SCPD in the incoming functional unit 9.3.2 According to Yes / No
requirement local installation
conditions
Co-ordination of short-circuit 9.3.4 According to None
protective devices including external local installation
short-circuit protective device details conditions
Data associated with loads likely to 9.3.2 No loads likely None
contribute to the short-circuit current to make a
significant
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Characteristics

Reference
clause or
subclause °©

Default
arrangement ®

Options listed
in document

User
requirement ?

Protection of persons against
electric shock in accordance with
IEC 60364-4-41

Type of protection against electric 8.4.2 Basic protection According to
shock — Basic protection (protection local installation
against direct contact) regulations
Type of protection against electric 8.4.3 According to Automatic
shock — Fault protection (protection local installation | disconnection of
againstindirect contact) conditions supply /
Electrical
separation /
Total insulation
Installlation environment
Locafion type 3.5,8.1.4,8.2 Manufacturer’'s | Indoor / outdogs
standard,
according to
application
Protdction against ingress of solid 8.2.2,8.2.3 Indoor
foreign bodies and ingress of water (enclosed):
minimum IP2X
Outdoor -
minimum: IP34D
when installed in
places
accessible to the
public. In other
locations IP33.
Exterjnal mechanical impact 10.2.101 As Standard None
(IEC 61439-5)
NOTE IEC 61439-5 does not
nominate specific IK codes.
Resigtance to UV radiation (applies for 10.2.4 Indoor: Not None
outdqor assemblies only unless applicable.
specified otherwise)
Outdoor:
Temperate
climate
Resigtance to corrosion 10.2.2 Normal None
Indoor/Outdoor
arrangements
Ambient air temperature = Lower limit 7.11 Indoor: -5 °C None
Outdoor:
Normal climate
-25°C
Arctic climate
-50 °C
Ambient air temperature — Upper limit 717 40 °C None
Ambient air temperature — Daily 7.1.1,9.2 35°C None
average maximum
Maximum relative humidity 7.1.21 Indoor:-50 None
95 % at

-5°Cto +30 °C
70 % at +35 °C
57 % at +40 °C

Outdoor:
100 % at
-25°C to +27 °C
60 % at 35 °C
46 % at 40 °C
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Reference Default Options listed User
Characteristics clause or b /P ! . a
subclause © arrangement in document requirement
Pollution degree (of the installation 7.1.32 Industrial 2,3,4
environment)
PENDA-O: 4
PENDA-I: 3
Altitude 7.1.41 <2000 m None
EMC environment (A or B) 9.4, 10.12, A/B A/B
Annex J
Specjal service conditions (e.g 72,854,933 No special Arctic climate
vibrafion, exceptional condensation, Table 7 service
heavy pollution, corrosive conditions
envirpbnment, strong electric or
magrjetic fields, fungus, small
creatpres, explosion hazards, heavy
vibrafion and shocks, earthquakes)
Installation method (q’.v
Type 3.3,5.6 Manufacturer’s Varigus-e.g.
standard ground
motlnting,
transformer
mounting, pole
mounting,
surface wall
mounting or
mounting within
a recess within a
wall
Statignary/Movable 3.5 Stationary None
Maximum overall dimensions and 5.6, 6.2.1 Manufacturer’s None
weight standard,
according to
application
Extennal conductor type(s) 8.8 Cable Bare or
insulated bars.
Direction(s) of external conductors 8.8 From below From above
External conductor material 8.8 Copper/ None
aluminium
Exterjnal phase conductor,.cross 8.8 As defined None
sectipns, and terminations within the
document
Extennal PE, N, PEN:¢onductors cross 8.8 As defined None
sectipns, and terminations within the
document
Specjal tetrminal identification 8.8 Manufacturer’s None
requifements standard
Storage and handling
Maximum dimensions and weight of 6.2.2, 10.2.5 Manufacturer’s None
transport units standard
Methods of transport (e.g. forklift, 6.2.2,8.1.6 Manufacturer’s None
crane) standard
Environmental conditions different 7.3 As service None
from the service conditions conditions
Packing details 6.2.2 Manufacturer’s None
standard
Operating arrangements
Access to manually operated devices 8.4 Authorised None

persons
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Reference Default Opti listed User
Characteristics clause or b 'ptions fiste .
subclause © arrangement in document requirement 2
Location of manually operated devices 8.5.5 Easily None
accessible
Isolation of load installation equipment 8.4.2,8.4.3.3, Manufacturer’s Individual /
items 8.4.6.2 standard groups / all
Maintenance and upgrade
capabilities
Requirements related to accessibility 8.4.6.2.2 No requirements None
for inspection and similar operations for accessibility
Requrements related to accessibility 8.4.6.2.3 No requirements None
for mpintenance in service by for accessibility
authgrized persons
Requjrements related to accessibility 8.4.6.2.4 No requirements None
for extension in service by authorized for accessibility
persdns
Methpd of functional units connection 8.5.1,8.5.2 Manufacturer’s None
standard
Protdction against direct contact with 8.4 No requirements None
hazafgdous live internal parts during for protection
main{enance or upgrade (e.g. during
functlonal units, main busbars, maintenance or
distripution busbars) upgrade
Current carrying capability < O
Maxifnum total load current to be 3.8.910.1, 5.3, Manufacturer’s None
supplied by the assembly (from which | 8.4.3.2.3, 8.5.3, standard,
the rgted current of the assembly I, 8.8, 10.10.2, according to
(A) wfll be determined) 10.10.3, application
10.11.5,
Annex E
standard.
)
aces .d § o
standard forwhole
ASSEMBLY
Design current I and natyre of load 3.8.10.8 None None
for egch circuit; alternafively, / of the
deviges and nature_of\the load (in
such|cases, the asstwned loading
factofs can be gséd based on the
relevint part oNEC 61439)
Ratiol of cross section of the neutral 8.6.1 100 % None
condyictar to phase conductors: phase
condbeters—up-to-anrd-iretuding
16 mm?2
Ratio of cross section of the neutral 8.6.1 50 % (min. None
conductor to phase conductors: phase 16 mm2)

conductors above 16 mm?

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

in

b

the standard.

¢ When a reference does not exist in this document, IEC 61439-1:2020 applies.

In some cases information declared by the assembly manufacturer-may can take the place of an agreement.
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Annex CC
(informative)

Design verification

Table CC.1 - List of design verifications to be performed

[0 N SN IOV I N

lncaornoration of switchina dovicas and comungoneanits 106
e ) e

. L . 0.7

Terminalsforexternal-conductors 10-8

©|w|[N|®

:
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No. Characteristic to be verified Clauses or
subclauses ?

1 Strength of material and parts: 10.2
Resistance to corrosion 10.2.2
Properties of insulating materials: 10.2.3
Thermal stability 10.2.3.1
Resistance to abnormal heat and fire due to internal electric effects 10.2.3.2
Category of flammability 10.2.3.101
Resistance to ultra-violet (UV) radiation 10.2.4
Lifting 10.2.5-\
Mechanical impact 10@4
Resistance to static load | %2.101.2
Resistance to shock load ’(lg, 10.2.101.3
Resistance to torsional stress fO’ 10.2.101.4
Impact force withstand b“bcb 10.2.101.5
Mechanical strength of doors (-O'\ 10.2.101.6
Resistance to axial load of metal inserts in synthetic material C) 10.2.101.7
Resistance to mechanical shock induced by sharp objects \Q/ 10.2.101.8]
Mechanical strength of a base intended to be embedded in &e@ound 10.2.101.9
Marking A 10.2.7
Mechanical operation \ 10.2.8

2 Degree of protection of enclosures ‘\\)\ 10.3

3 Clearances 5?0@ 10.4

4 Creepage distances A$ - 10.4

5 Protection against electric shock and@\gérity of protective circuits: 10.5
Effecti\{e cqntinyity between the @sed conductive parts of the assembly and the 10.5.2
protective circuit ) \L‘
Short-circuit withstand str?n‘;g of the protective circuit 10.5.3

6 Incorporation of switcning’}évices and components 10.6

7 Internal eIectricaIP&@}s and connections 10.7

8 Terminals for‘e te\rﬁjl conductors 10.8

9 Dielectric rties: 10.9
Power ency withstand voltage 10.9.2
Impu‘ e withstand voltage 10.9.3

10 @n-?)erature-rise limits 10.10

11 éhort-circuit withstand strength 10.11

12 Electromagnetic compatibility (EMC) 10.12

8  When a reference does not exist in this document, IEC 61439-1:2020 applies.
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Annex DD
(informative)

List of notes concerning certain countries

Subclause

Text

8.8

Add the following note after the last paragraph:

NOTE In the United States of America (USA) the conductor size requirement is dependent on
the current rating, conductor insulation temperature rating, ambient temperature and
configuration, along with conductor insulation type. The specific requirements are contained in

the-US National-Electrical-Code{(NEC)INEPA 70 Chapter3.
A} 7 Lig v
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Bibliography
The bibliography of IEC 61439-1:2020 is applicable except as follows:

Addition:

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV), available at

www/electropedia.org
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1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 5: Assemblies for power distribution in public networks

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization,_com
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’intern
coloperation on all questions concerning standardization in the electrical and electronic fields.To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").
préparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Intérhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interns
copsensus of opinion on the relevant subjects since each technical commitiee has representation fr.
interested IEC National Committees.

IEC Publications have the form of recommendations for international\us€ and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Publications is accurate, IEC cannot be held responsible forsthe“way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationalk Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anl IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othq
Pdyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

At{ention is drawn to(the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall nét be held responsible for identifying any or all such patent rights.

IEC $1439-5fas been prepared by subcommittee 121B: Low-voltage switchgear
contrplgear-assemblies, of IEC technical committee 121: Switchgear and controlgear and
assemblies for low voltage. It is an International Standard.
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This third edition cancels and replaces the second edition published in 2014. This edition
constitutes a technical revision.

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

edition:

a) omission of the requirement to conduct mechanical tests at -25 °C when enclosures are
made of a metallic material;

b) addition of assumed loading factors generation supplies and electric vehicle charging
applications;

c) additional dielectric tests when a PENDA is used in a distribution substation with separate

HV and LV earths;

further clarification of representative samples for design verification.
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The text of this International Standard is based on the following documents:

Draft Report on voting

121B/173/FDIS 121B/178/RVD

2023

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This |[document was drafted in accordance with ISO/IEC Directives, Part 2, and develep
dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available
at wyvw.iec.ch/members_experts/refdocs. The main document types developediby IEC
descfibed in greater detail at www.iec.ch/publications.

acco

ed in

are

This |[document is to be read in conjunction with IEC 61439-1. The proyisions of the gepheral

rules| dealt with in IEC 61439-1 are only applicable to this documentlinsofar as they
specffically cited. When this document states "addition", "modification™ or "replacement’
relevant text in IEC 61439-1:2020 is to be adapted accordingly. Subclauses that are numk
with & 101 (102, 103 etc.) suffix are additional to the same subglause in IEC 61439-1:202

Tablgs and figures in IEC 61439-5:2023 that are new are numbered starting with 101.
New fannexes in IEC 61439-5:2023 are lettered AA, BB/etc.

The feader’s attention is drawn to the fact that*Annex DD lists all of the "in-some-col
clauges on differing practices of a less pefmanent nature relating to the subject of
document.

A list of all parts of the IEC 61439 series, under the general title Low-voltage switchgea
contnolgear assemblies can be foundon the IEC website.

The

regconfirmed,

wlithdrawn,

-

g¢placed by a revised edition, or

amended.

are
, the
ered
D.

ntry"
this

rand

ommittee has decided thatthe contents of this document will remain unchanged untjil the
stability date indicated on.the IEC website under webstore.iec.ch in the data related t
specific document. At this\date, the document will be

b the
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 5: Assemblies for power distribution in public networks

1 Scope

This document defines the specific requirements for public electricity network distribution

asse

PENDAs have the following criteria:

— uped for the distribution of electrical energy in three phase systems for'\which the
vpltage does not exceed 1 000 V AC (see Figure 101 for a typical distribution network
DIC systems not exceeding 1 500 V DC;

— slationary;

— open type assemblies are not covered by this document;

— stitable for installation in places where only skilled persons have access for their
hpwever, outdoor types can be installed in situations that are’accessible to ordinary per

[ )
The

cons
perfo

PEN
elect

NOTE|
data.

This
basis

The
(see

mblies (PENDAsS).

intended for use in energy distribution in public power grids;
indoor use: assemblies for installation inside of\electric power substations;

outdoor use: assemblies containing an enclosure suitable for open air installation.

rated
and

use,
sons

bbject of this document is to state the_definitions and to specify the service condiTons,

ruction requirements, technical characteristics and tests for PENDAs. Tests at h
rmance level can be applicable with-Some network parameters.

DAs can also include control afhd or signalling devices associated with the distributi
rical energy.

1 Control and monitoring devices can be used in smart grid applications or the transmission of sma|

document applies-to all PENDAs whether they are designed, manufactured on a or
or fully standardised and manufactured in quantity.

manufacture and/or assembly can be carried out other than by the original manufag
3.10..10f IEC 61439-1:2020).

This

gher

on of

rt grid

e-off

turer

aocument does naot apply to individual devices and self-cantained companents sy

h as

motor starters, fuse switches, electronic equipment, etc. which comply with the relevant product
standards.

If the substation is owned or operated by a public distribution system operator (DSO), PENDA’s
which are used as LV distribution panels in transformer substations are within the scope of this

docu

ment,

This document does not apply to specific types of assemblies covered by other parts of
IEC 61439 series.
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NOTE|2 If a PENDA is equipped with additional equipment (for example meters), in such a way that thg
functign is changed considerably, then other standards can also apply ‘as agreed between user and manuf3
(see 8.5 of IEC 61439-1:2020).

NOTE|3 Where local regulations and practices permit, a PENDA according to this document can be used in
than plublic networks.

NOTE|4 DSO'’s can define additional requirements fortheir PENDA's.

2 Normative references

This plause of IEC 61439-1:2020 applies except as follows.

Addition:

IEC 60695-11-10:2013;\Fire hazard testing — Part 11-10: Test flames — 50 W horizonta

verti¢al flame test methods

IEC

IEC

extennalmechanical impacts (IK code)

-6 - IEC 61439-5:2023 © |IEC 2023

PENDA-I or PENDA-O
i PENDA-O

—
¥
= L

.

MV/LV substation Customers

milE;

Connecting points IEC

Figure 101 — Typical distribution network

©1439-1:2020, Low-voltage switchgear and controlgear assemblies — Part 1: General

52262, Degrees of protection provided by enclosures for electrical equipment ag

main
cturer

other

and

rules

ainst

ISO 9223:2012, Corrosion of metals and alloys — Corrosivity of atmospheres — Classification,
determination and estimation

ISO

6506-1:2014, Metallic materials — Brinell hardness test — Part 1: Test method
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3 Terms and definitions

This clause of IEC 61439-1:2020 applies except as follows.

3.1

General terms

Additional terms:

3.1.101

public electricity network distribution assembly

PENDA

assembly, generally for installation in a public electricity network which in use, rec
electfical energy from one or more supplies and distributes that energy through oné.or
cablgs to other equipment

Note 1 to entry: A PENDA is installed, operated and maintained solely by skilled persons.

Note 74 to entry: Some types of a PENDA were previously known as a cable distribution-cabinet (CDC).
3.1.1j01.1

outdpor public electricity network distribution assembly

PENDA-O

cubidle type public electricity network distribution assembly, that is suitable for ou
installation in places that can, or cannot, be accessible to the public

3.1.1101.2

indopr public electricity network distribution assembly

PENDA-I

public electricity network distribution assembly suitable for installation indoors, gen¢

pives
more

tdoor

erally

withqut an enclosure, but including all structural parts necessary to support busbars, funcfional
units|and other ancillary devices, necessary to complete the assembly

3.1.1)02

design life

minimum duration for which specified performance characteristics of equipment are expgcted
wher the equipment is operated as intended and regularly maintained by instructed persdns in
accofdance with the manufacturer’s instructions

[SOURCE: IEC 60050-395:2014, 395-07-93, modified — Note to entry omitted and 'granted'
replaced by 'expected when ..... instructions'.]

3.3 |[External design of assemblies

3.3.1

open-type assembly

This term of [EC 61439-T:2020 does not apply.

3.9 Verification

Modifications:

3.9.1

design verification
Delete the note.

3.9.1
verif
This

.2
ication comparison
term of IEC 61439-1:2020 does not apply.
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3.9.1
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3

verification assessment
This term of IEC 61439-1:2020 does not apply.

4 Symbols and abbreviations

This

5 1

clause of IEC 61439-1:2020 applies.

nterface characteristics

This

5.4

Addit

In th¢ absence of an agreement between the assembly manufacturer, ahd’ user concernin
| load currents, the assumed loading of the outgoing circuits of the assembly or gro

actud
outgd

For g
prote

clause of IEC 61439-1:2020 applies, except as follows.

Rated diversity factor (RDF)

ion:

ing circuits can be based on the values given in Table 101.

v iny

istribution and final circuits, it is assumed that the load cufrent is the rated current ¢
ctive device, I, as required by the user, multiplied with'the loading factor of Table 1

Table 101 — Values of assumed loading

Application Assumed

loading
factor

Regular distribution grid connectjons 0,9

2 to 3 circuits

Regular distribution grid cennections 0,8

4 to 5 circuits

Regular distribution-grid connections 0,7

6 to 9 circuits

Regular distribution grid connections 0,6

= 10 circuits

Generation supply (e,g. PV, wind farm, biomass) 1,0

Charging infrastructure for EV 1,0

6 |

formation

g the
up of

f the
D1.

This clause of IEC 61439-1:2020 applies except as follows.

6.1

Assembly designation marking

Addition to first paragraph:

Designation plates can be placed inside an enclosure of an assembly provided their intended
place ensures good legibility and visibility when the door(s) is(are) open or the cover is

remo

ved.
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Replacement of item g):

g) IEC 61439-5.

6.3

Device and/or component identification

Additional paragraph:

In the case of removable fuse-carriers which are specific to a fuseway, a label shall be placed
on the fuse carrier as well as on the fuse base, to avoid incorrect interchangeability of the

fuse-

carrier.

Addil

6.10

It shd

This

7.1
7.1.1

Addit
Unle
limit
arctid
7.1.2
Repl

The

the assembly is intended.

7.2

Addit

ional subclause:
Circuit identification
Il be possible to identify each functional unit in a clearly visible manner:
bervice conditions
clause of IEC 61439-1:2020 applies except as follows.

Normal service conditions
Climatic conditions

ion to the first paragraph:

5s the user specifies that a PENDA shall'bée suitable for use in an arctic climate, the
bf ambient air temperature is —25 °C as specified in Table 15 of IEC 61439-1:2020. F
climate the lower limit of ambient temperature is —50 °C.

Pollution degree

hce the first paragraph with the following:

pollution degree referred to in Annex BB is the macro-environmental condition for

Special service conditions

ional paragraph:

Addifiondl requirements for a PENDA-O, to be installed where heavy snowfalls occur and w

ower
pr an

vhich

here

they are adjacent to areas where there is snow clearance by ploughing, are subject to
agreement between manufacturer and user.
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8 Constructional requirements
This clause of IEC 61439-1:2020 applies except as follows.

8.1 Strength of materials and parts
8.1.1 General

Change the reference to Annex C to Annex BB in paragraph 5 of 8.1.1 of IEC 61439-1:2020.

Addition:

A PHNDA-O shall be arranged for ground mounting, transformer mounting, pole-meunting,
surface wall mounting or mounting within a recess within a wall, as agreed between usef and
manufacturer.

A PHNDA can be directly coupled to a transformer by means of a flange_coupling or if can
connect to its supply by means of cable or via busbars as agreed between user| and
manyfacturer. Outgoing circuits shall be suitable for connection by meéans of cables.

A logking device shall be provided on outdoor enclosures jwhich prevents accespg by
unauthorized persons. The fixings of any covers etc. whichsare removable for installatipn or
maintenance operations shall only be accessible while the door(s) is (are) open.

Any |auxiliary equipment, e.g. meters, relays, Jnstruments, circuit breaker trip Units,
communications equipment, that can be readily weplaced, are excluded from the minimum
design life of a PENDA.

NOTE| When applicable, a design life can be agreed ‘between user and manufacturer, assuming it is operafed as
intended and regularly maintained by instructed personnel in accordance with the manufacturer’s instructions

8.1.3l2 Resistance of insulating materials to heat and fire

Additional subclause:

8.1.312.101 Verification of-category of flammability

The |nsulating materials-used for enclosures, barriers and other insulating parts shall |have
flammability properties-in accordance with 10.2.3.101.

8.1.5/ Mechanical strength

Addifional-stubclause:

8.1.5401+—Verification-of-mechanical-strength
The mechanical properties of a PENDA-O shall comply with 10.2.101.

Parts of the PENDA-O intended to be embedded in the ground shall withstand the stresses
imposed on them during installation and normal service and comply with 10.2.101.9.

8.2 Degree of protection provided by an assembly enclosure
8.2.1 Protection against mechanical impact (IK code)

Subclause 8.2.1 of IEC 61439-1:2020 does not apply.

The mechanical impact tests required by this document are at least equal to IK10 in accordance
with IEC 62262 (see 8.1.5.101).
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8.2.2 Protection against contact with live parts, ingress of solid foreign bodies and
water (IP code)

Addition:
Open type assemblies (IP00) are not covered by this document.

When a PENDA-O is intended to be installed in places accessible to the public, its enclosure
shall, when fully-installed in accordance with the manufacturer’s instructions, provide a degree
of protection of at least IP34D according to IEC 60529. In other locations, the minimum level of
protection shall be at least IP33.

PENDA-O’s that are intended to be installed in places accessible to the public shall,,upless
othenwise stated by the user, be designed such that when any temporary cables are €onnected,
the gnclosure shall provide a degree of protection of at least IP23C according10/IEC 6(529.
See 8.8.

8.4.2.1 General

The third paragraph does not apply.
Addilional subclause:

8.4.2.101 Earthing and short-circuiting means

When specified by the user, the outgoing units in an@ssembly shall be so constructed thaf they
can lje earthed and short-circuited in a secure manner by means of a device(s) recommended
by thie manufacturer, which ensures the required:degree of protection (IP code) is maintained
for all parts of the assembly.

8.4.3l1 Installation conditions

Additional paragraph:

When a user specifies the assembly is to feed overhead cable lines, outgoing units shall be
designed in such a way that'an attached cable(s) can be earthed at the termination(s).

8.8 |Terminals for external cables

Replacement of the first three paragraphs with the following:

In the absence of a special agreement between user and manufacturer, terminals shgll be
capaple, 6f accommodating cables having copper or aluminium conductors from the smallgst to
the |ardest cross-sectional area corresponding to the appropriate rated current |(see

ACA A4\

TableAA: )~

The terminations for outgoing circuits shall be located so that adequate spacing is provided and
to facilitate terminating the phase conductors of a cable irrespective of their lay.

When specified by the user the phase cable terminals of each outgoing circuit shall be
separated from all other hazardous live parts. When the terminals of an outgoing circuit are
exposed protection shall be provided against accidental contact with other hazardous live parts.
Separation and protection shall be from the normal direction of access and in accordance with
IPXXB of IEC 60529.

Where specified by the user, the incoming circuit shall be suitable for connection by means of
either bare or insulated bars.
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Additional subclauses:

8.101 Marking as an obstacle to snow clearance

When specified by the user, a PENDA-O that is intended for use in regions where heavy
snowfalls occur in accordance with 7.2, shall be marked as an obstacle to snow clearance.
Holders shall be provided, attached to the PENDA-O, to accommodate marking rods and it shall
be possible to install and make adjustments to the position of the marking rod from outside the
PENDA-O.

8.102 Ease of operation and maintenance

All parts of the assembly shall, as far as practicable, be readily accessible and replacJaabIe
withdut excessive dismantling.

The dlesign shall be such that the cables can be readily connected from the front:

When a PENDA does not have a means of measurement incorporated, ityshall be possible, by
the yse of a portable instrument, to readily and safely measure vgltages in all phasg¢s of
incorning units and on both sides of all current breaking and/or switchndevices of outgoing linits,
also fthe current in one phase of all outgoing units. During this_operation all live parts qf the
PENDA shall be protected sufficiently to retain the required degreé of protection in accordance
with |8.2. Instructions concerning the procedure to be adopted shall be provided by the
manyfacturer.

If thg assembly is intended to be connected to a livevmreserve power, for example a Stj:dby
genefator, the switchgear connecting device shall be designed so that connection can be fnade
with the live parts having a degree of protection‘0f1PXXB according to IEC 60529.

9 PRerformance requirements

This plause of IEC 61439-1:2020 applies.

10 Design verification
This plause of IEC 61439+1:2020 applies except as follows.

10.1| General

Replace 6th, 7t and 8th paragraph with:

Design{verification shall only be achieved by the application of tests in accordance| with
Clauwwmmmww ificati i ith a

reference design shall not be used (see Table CC.1).

It is not necessary to test every arrangement produced. Tests carried out on a representative
sample of the most onerous PENDA are deemed to verify the performance of similar and less
onerous assemblies of the same general construction and rating. Examples of tests carried out
on most onerous representative sample include:

1) A temperature rise test carried out on 800 A PENDA with 5 outgoing circuits is deemed to
apply to an 800 A PENDA of the same construction (same general enclosure, same design
of busbars and same incoming unit(s)) with 8 outgoing circuits of the same design.

2) Mechanical strength tests carried out on the smallest and largest enclosure in a series are
deemed to apply to all other enclosures in the series, when they have the same number of
doors and when they are of the same general construction.
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3) Providing the busbar and connection support arrangements are the same, short-circuit tests
carried out on a design of busbar and connections are deemed to apply to higher current
ratings of busbars and connections.

4) A short circuit test carried out on 800 A PENDA with 8 outgoing circuits is deemed to apply
to an 800 A PENDA of the same construction (same general enclosure, same design of
busbars and same incoming unit(s)) with 5 outgoing circuits of the same design.

5) For a given short circuit rating, a short circuit tests carried out on an incoming or outgoing
circuit is deemed to apply to higher current rating circuits of the same design and
construction

Additional last paragraph:

Whefe necessary to suit their particular network parameters, users can specify more\engrous
or additional test requirements.

10.2 | Strength of materials and parts
10.2f2 Resistance to corrosion
10.2.2.1 Verification by test

Replacement of last paragraph with the following:

When the corrosion resistance properties and projected life, as agreed between the
manufacturer and the user, shall be confirmed by reference to ISO 9223:2012, the tests defailed
herein need not be performed.

In all other cases the corrosion resistance of each design of assembly shall be verifigd
sevefity test A or B, as applicable and as detailéd 10.2.2.3 of IEC 61439-1:2020 and 10.2.2.2.

N T

10.2.2.2 Severity test A

Replacement of the test specification (paragraph 2) with the following:

Damp heat cycling test of IEC:60068-2-30:2005: Severity — temperature 55 °C, 6 cycleg and
variant 1.

At the end of the test,\the specimens are removed from the test chamber.

Compliance is_checked by visual inspection. The parts tested shall not show rust, crackipg or
other| deterioration. However, surface corrosion of the protective coating is allowed.

10.2.]2.4, “Results to be obtained

This subclause of IEC 61439-1:2020 is not applicable in respect of tests carried out in
accordance with 10.2.2.2.

10.2.3 Properties of insulating materials

Additional subclause:

10.2.3.101 Verification of category of flammability

Representative specimens of each of the materials of enclosures, barriers and other insulating
parts shall be subjected to a flammability test in accordance with test method A — horizontal
burning test of IEC 60695-11-10:2013.


https://iecnorm.com/api/?name=3ea132c5008044e3f4b2a65884a06693

- 14 - IEC 61439-5:2023 © |IEC

2023

Compliance is checked by inspection that each set of specimens can be classified to category
HB40 criteria a) or b) in accordance with 8.4.3 of IEC 60695-11-10:2013.

10.2.

6 Verification of protection against mechanical impact (IK code)

This subclause of IEC 61439-1:2020 is not applicable to assemblies complying with this
document.

Additional subclauses:

10.2.
10.2.

Whe
only

101 Verification of mechanical strength

101.1 General

e enclosures are manufactured in a series and are of the same design and' constru
he smallest and largest size of enclosure shall be tested.

The fests shall be carried out at an ambient temperature between 10 °Cand 40 °C.

With
the in
the ¢

the exception of the test of 10.2.101.7, a new sample assembly. can be used for ea
dependent tests. If the same sample assembly is used for more than one test of 10.2
ompliance check for the second numeral of the degree of, protection (IP code) need

be applied when the tests on that sample have been completed.

All te
appr

Figune 103a, and Figure 103b.

ttion,

ch of
1101,
only

sts shall be carried out with the assembly fixed at~its normal service mounting and where
bpriate, added support at normal ground level<as“indicated in Figure 102a, Figure 102b,
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Dimensions in millimetres

Start position

1000

A Impact
position A

<150
[y B

300

/

i
I
|
|
i
i

Cabinet !
|
i
i
|
|
i
i

‘ Top edge of base

| Support as stated
by the manufacturer

IEC

Figure 102a — Diagram of test to verify the resistance to shock load
of a ground mounted PENDA-O with embedded base

Dimensions in millir]

Start position

1000

A Impact
position A

<150
[y Bwo

300

hetres

JUTEENR.N ISP IPSIIPP [PPSR RPRI SIPR PR,

IEC

Figure 102b — Diagram of test to verify resistance to shock load
of a ground mounted PENDA-O without embedded base

Figure 102 — Diagram of test to verify resistance to shock load of a PENDA-O
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Dimensions in millimetres

| o
. o
o
i -
i
|
!
Impact p !
position ™~ :
i
Cabinet :
i
|
i '
|
Base i Top edge of base
&I i
' * | Support‘as stated
by\the manufacturer
/A T m—

Start position

Impact

Figure 103a — Diagram of test to verify impact\force withstand
for a ground mounted PENDA-O withrembedded base

IEC

Dimensions in millin

1 000

position

IEC

hetres

Figure 103b — Diagram of test to verify impact force withstand
for a ground mounted PENDA-O without embedded base

Figure 103 — Diagram of test to verify impact force withstand of a PENDA-O

With the exception of the test of 10.2.101.8, the door(s) of the assembly, if applicable, shall be
locked at the commencement of the test and remain locked for the duration of the test.

10.2.101.2 Verification of resistance to static load

The following tests shall be carried out on all types of PENDA-O:

Test 1 — An evenly distributed load of 8 500 N/m2 shall be applied for 5 min to the roof of the

enclosure (see Figure 104).


https://iecnorm.com/api/?name=3ea132c5008044e3f4b2a65884a06693

IEC 61439-5:2023 © |IEC 2023 -17 -

Test 2 — A force of 1 200 N shall be applied for 5 min in turn to the front and back upper edges
of the roof of the enclosure (see Figure 104).

8 500 N/m2

Evenly distributed load 1200N
Force

1200N
Force

.
A

IEC
Figure 104 — Diagram of test to verify the'resistance to static load

Compliance is checked by verification after the test that the minimum degree of protectior is in
accofdance with 8.2.2, and the operation of _the door(s) and locking points are not impaired;
also py verification that the electrical clearances have remained satisfactory for the duratipn of
the tgsts and in the case of an assemblythaving metallic enclosure, that no contact betjveen
live garts and the enclosure has occurred caused by permanent or temporary distortion.

10.2.101.3 Verification of resistance to shock load

The fest shall apply to all types of PENDA-O.

A bag in accordance with-Figure 105 containing dry sand and having a total mass of 15 kg|shall
be hung from an overhead support vertically above the surface under test and at 1 m abovge the
strikg point of the ‘assembly.



https://iecnorm.com/api/?name=3ea132c5008044e3f4b2a65884a06693

- 18 — IEC 61439-5:2023 © |IEC 2023

Dimensions in millimetres

Loop for pendulum

Material: any suitable flexible material
which does not burst on impact

Sand grain size

05...08 \‘L' ",”,:’I

Eye for lifting
andrelease —_|

~

“
\J
N

’
’, =
re? | A
.
Seam — only on eye .’ ’”,
side, striking side is ~~{z, / ’) 0
seamless X\ S -
NNN N NN N NN NN NN v V
2200

IEC
Figure 105 — Sandbag for test to verify the resistance to shock load

Each| test shall consist of one blow aimed.at the upper part of each of the vertical surfaces of
the gssembly which are visible when thé assembly is installed in its normal service posjition.
Sepdrate enclosures can be used for each of the test blows.

In the case of an enclosure of cylindrical form, the test shall consist of three blows which are
positloned with an angular displacement of 120°.

A tedt shall consist of raising the lifting eye through a height of 1 m and allowing the sanjdbag
to fall through a vertical arc to impact the approximate centre of the upper part of the sufface
of th¢ assembly undef test (see Figure 102a and Figure 102b).

Compliance_is )checked by verification after the test that the degree of protection remaips in
accofdance;with 8.2.2, and the operation of the door(s) and locking points are not impaired;
also pysverification that the electrical clearances have remained satisfactory for the duratipon of
the tg¢sts’and, in the case of an assembly having a metallic enclosure, that no contact betyveen
live parts and the enclosure has occurred caused by permanent or temporary distortion. In the
case of an assembly having an insulating enclosure, if the appropriate conditions are satisfied,
then damage such as small dents or small degrees of surface cracking or flaking are
disregarded, provided that there are no associated cracks detrimental to the serviceability of
the assembly.
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10.2.101.4 Verification of resistance to torsional stress

The test only applies to all types of PENDA-O.

The test is carried out using a horizontally rotatable frame constructed from
60 mm x 60 mm x 5 mm angle iron, having vertical locations 100 mm long at the frame arm’s
extremities. The assembly under test is rigidly fixed at its base and the frame closely fitted over
it, so that the end locations of the frame arm are in contact with the roof and walls of the
assembly.

The assembly, with the door(s) closed shall have a torsional force applied for 30 s as shown in
Figurle 106a and Figure 106b. This is comprised two separate tests, first with the two\f¢rces
each|of 1 000 N applied to twist the PENDA in a clockwise direction and the second with the
two fprces each of 1 000 N applied to rotate the PENDA in an anti-clockwise direction:
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Dimensions in millimetres

: ] \ Rotatable mounting device
Angle iron I
60 x 60 x 5 length 100 : Force F=1000 N
F —»X ! —F
Cabinet i /
I
- | /
I
Centre of rotation Je— F i F —ll4
I
i |
I
Base r—l.| + Top edge of base
I
* — Support as stated
by the manufacturer
PENDA-O turned in a PENDA¢sQ turned in a
clockwise direction counter clockwise direction

IEC

Figure 106a — Diagram of test to verify the resistancédo torsional stress
of a ground mounted PENDA-O with embedded base

Dimensions in millimetres

Angle iron !
60 x 60 x 5 length 100

Rotatable mounting device

F—>L_' q

Cabinet

Cerjtre of rotation |

F—[L

JR

Force F=1000 N
PENDA-O turned in a PENDA-O turned in a
clockwise direction counter clockwise direction

IEC

of a ground mounted PENDA-O without embedded base

Figure 106 — Diagram of test to verify resistance to torsional stress of a PENDA-O

Compliance is checked by verifying that the doors(s) remain closed for the duration of the test
and by verification after the test that the degree of protection remains in accordance with 8.2.2.

10.2.101.5 Verification of impact force withstand

10.2.101.5.1 Test applicable to PENDA-Os designed for operation at ambient
temperatures of between 40 °C and -25 °C

The test shall be carried out using impact apparatus in the form of a pendulum incorporating a
9 mm external diameter tube at least 1 m long. The pendulum shall be arranged to swing
through a vertical arc.
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Attached to one end is a solid steel ball of 2 kg mass, which shall be raised through a height of
1 m and allowed to drop and impact the surface of the assembly under test, thus providing an
impact energy of 20 J (see Figure 103a and Figure 103b).

For each of the two tests detailed below, the test shall consist of one blow aimed at the centre
of each of the vertical surfaces of the assembly which are visible when it is installed in its normal
service position. Separate enclosures can be used for each of the test blows.

In the case of an enclosure of cylindrical form, the test shall consist of three blows which are
positioned with an angular displacement of 120°.

Test |1 shall be carried out at an ambient air temperature of between 10 °C and 40 °C aftgr the
assefnbly has been kept within these temperatures for not less than 12 h.

Test2 shall be carried out at an ambient air temperature of between 10.°C  and 40 °C
immediately after the assembly has been kept at a temperature of -25 _8’5 °C for a peripd of

not I¢ss than 12 h. Test 2 is not required when a PENDA has an enclaosurée made of mdtallic
material.

Compliance is checked by verification after the test that the degree of protection remaips in
accofdance with 8.2.2, and the operation of the door(s) anddoecking points are not imp4gired;
also py verification that the electrical clearances have remained satisfactory for the duratipn of
the t¢sts and in the case of an assembly having a metalliclenclosure, that no contact betyeen
live garts and the enclosure has occurred caused by permmanent or temporary distortion. Ih the
case|of an assembly having an insulating enclosure/if'the appropriate conditions are satigfied,
then[damage such as small dents or small degrees of surface cracking or flaking are
disrepgarded, provided that there are no associated cracks detrimental to the serviceabiljty of
the assembly.

10.2101.5.2 Test applicable to PENDA-Os designed for operation in arctic climate|(see
7.1.1)

The $pecimen shall be kept at a.temperature of -50 °C for a period of not less than 12 h. Tests
shall|be carried out in an ambient air temperature between 10 °C and 40 °C and at a time when
the ¢gxternal temperature of(the enclosure has recovered to a temperature not higher than -
40 °¢Q.

Test [sequence:

For test 1 and<est 2 a metal test body of spherical or hemispherical shape having a radius of
100 inm £ 3.mm and a surface hardness of HB 160 according to ISO 6506-1:2014 shall be lised.
Test P reguires earthing of the test body.

Test 4 ball kL arriad it 0 0 mabhwPENMNMDA O annhinas o £
T orfran vo udarricu Ut Ul ari Ulllply TN MATU GPPIyIIIH [< ]

considerably 10 weakest points of the enclosure.

s—at the

Compliance is checked by verification after the test that the degree of protection remains in
accordance with 8.2.2 and the operation of the door(s) and locking points are not impaired.

Test 2 shall be carried out on an assembly containing equipment that provides the minimum
clearances inside the enclosure. A metal enclosure shall be connected to earth, in case of an
enclosure made of insulating materials all parts within the assembly that are intended to be
connected to earth shall be connected to earth.
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A force of 1 500 N shall be applied for 30 s to earthed metal test body at the considerably 10
weakest points of the enclosure. For the duration of the test, an AC voltage in accordance with
10.9.2.2 of IEC 61439-1:2020, shall be applied between all live parts connected together and

the e

arth.

Compliance is checked by verification that no puncture or flashovers occurs.

Test 3 shall be carried out on an empty enclosure using an impact apparatus as described in
10.2.101.5.1, but having a solid steel ball with an approximate mass of 15 kg. This striker
element shall be raised through a height of approximately 1 m allowed to drop and impact the
surface of the assembly under test, to provide an impact energy of 150 J (see Figure 103a and

Figue 103b).
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est shall consist of one blow aimed at the centre of each of the vertical surfaces g
mbly which are visible when it is installed in its normal service position. Sep
sures can be used for each of the test blows.

b case of an enclosure of cylindrical form, the test shall consist of three blows whic
oned with an angular displacement of 120°.

bliance for Test 3 is checked by verification after the test that the degree of the prote
east IP3X.

101.6 Verification of mechanical strength of doors

est applies to all types of PENDA-O having _adoor(s) hinged on a vertical edge g
sure.

ests shall be carried out with the doot(s) fully open and in contact with the desi
int. A load of 450 N shall be applied at the top edge of the door perpendicular to the j

door(s) and at a distance 3002mm from the hinged edge and maintained fo
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Dimensions in millimetres

300
450 N

V
\

\
/2
NN

IEC
Figure 107 — Diagram of test to verify the'mechanical strength of doors

Compliance is checked by verification that thedegree of protection remains in accordancq with
8.2.2| after the door(s) has (have) been clgsed following tests. If the door(s) become unhinged
durinlg the test, this is not regarded as a-failure if it is possible to reinstall the same dqgor(s)
withqut the use of a tool and the operation of hinges and locking points are not impaired.

10.2101.7 Verification of resistance to axial load of metal inserts in synthetic matg¢rial

Therrst only applies to all types of assembly when threaded metal inserts are provided to retain
the njounting plate or switchgear and controlgear supports in place.

The fest shall be carried out on a representative specimen of each type and size of metal insert.
Also |if there is a difference in the thickness of the profile of the material surrounding a particular
inser}, the test&hall be repeated for this condition.

Durirlg the test the assembly shall be fully supported on a platform.

A screw-eye shattbe fittedto each insertunder test—and an axial force im accordance with
Table 102 shall be applied for 10 s in an attempt to extract the insert from its anchorage.
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Table 102 — Axial load to be applied to the inserts

Com
posit
for th

NOTE|
the ax|

10.2.

The fest applies to all types of PENDA-O.

Size of insert Axial load
N
M4 350
M5 350
M6 500
M8 500
M10 800
M12 800

bliance is checked by inspection that the inserts remain undamaged and_in their original
on; and also, that there is no cracking of the surrounding material formjng-the anchqgrage
e insert.

Small cracks, created by air bubbles that were visible before the test, but not affected by the applicajion of
al load, are ignored.

101.8 Verification of resistance to mechanical shocK impacts induced by sharp-
edged objects

The fest shall be carried out using an impact apparatus as described in 10.2.101.5.1 but having

a ste

The
the
(see

el striker element with a mass of 5 kg and having the end profiled as shown in Figure| 108.

Dimensions in millimetres

) w A
Hemisphere o
S

Figure 108 — Striker element for test of resistance
to.mechanical shock impacts induced by sharp-edged objects

btriker element shall be raised through a height of 0,4 m and allowed to drop and impact
surface of the assembly under test, thus providing an impact energy of |20 J
Figure 103a and Figure 103b).

Each

test shall consist of one blow aimed at the centre of each of the vertical surfaces of the

assembly which are visible when the assembly is installed in its normal service position.
Separate enclosures can be used for each of the test blows.

In the case of an enclosure of cylindrical form, the test shall consist of three blows which are
positioned with an angular displacement of 120°.

Test

1 shall be carried out at an ambient air temperature between 10 °C and 40 °C after the

assembly has been kept within these temperatures for not less than 12 h.

Test

after
12 h.

2 shall be carried out at an ambient air temperature between 10 °C and 40 °C immediately

the assembly has been kept at a temperature of -25 ,2 °C for a period of not less than
Test 2 is not required when a PENDA has an enclosure made of metallic material.


https://iecnorm.com/api/?name=3ea132c5008044e3f4b2a65884a06693

IEC 61439-5:2023 © |IEC 2023 - 25—

Compliance is checked by inspection that cracks resulting from the blows are contained within
a circle of diameter not exceeding 15 mm. If the tip of the striker element has penetrated the
enclosure of the assembly, it shall not be possible to insert a gauge of 4 mm diameter having a
hemispherical tip, applied to the hole with a force of 5 N.

10.2.101.9 Test of mechanical strength of a base intended to be embedded in the ground

This test is applicable to a PENDA-O only.

The test shall be carried out with the PENDA-O fixed to the base, in accordance with Figure 109
and the manufacturer’s installation instructions. A mechanical force is transferred via a thick-
wallgd steel tube and shall be applied to the lowest part of the longest section of the RENDA
base|that is beneath the ground surface when it is installed.

Dimensions in millimetres

- L »| Mechanical force applied via joint <200>
F/ F
‘ L/2 = L2 o
Q
v o Y
I

4 2222202202 s SIS

Bottom view Side view

IEC
Figure 109 — Typical test'arrangement for mechanical strength of base

If thg design of the base includes one or more permanent supports (back to front), the force
shall|be applied by means of-a@ number of steel tubes. One tube shall be placed in the cenire of
each|unsupported lengths The individual forces shall simultaneously be applied to each|tube
and ghall be calculated~according to the following formula:

F=3,5N/mm x L

wherg L is'the unsupported length in millimetres.

ined,

If there is another section of the PENDA-O base that is of similar length but has a different
profile, the test shall be repeated on this section.

Compliance is checked by inspection that the base has not broken and by verification that the
degree of protection of that part of the PENDA-O and base which is normally above ground
remains in accordance with 8.2.2.
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10.3 Degree of protection of assemblies (IP Code)

Add the following first paragraph:

The declared IP for a PENDA-O does not apply to a base intended to be embedded in the
ground. However, the declared IP does apply to the bottom of the assembly.

If a PENDA-O consists of an enclosure and a base (to be embedded in the ground or to be
surface mounted) without sealed cable entry, ingress of solid objects through the ground area
inside of the base is excluded when determining the degree of protection. When the PENDA is
mounted on a base with an open ground area the PENDA and any exposed area of the base
shall{provide the PENDA with the minimum level of IP protection specified in this documeht.

NOTE| In some instances, additional measure are taken to prohibit the entry of animals/vermin
10.5| Protection against electric shock and integrity of protective circuits
10.5.3.1 General

Replacement of the two paragraphs with the following:

Veriffcation shall be achieved by the application of tests in(accordance with 10.5.3|5 of
IEC $1439-1:2020.

10.9| Dielectric properties

Additional subclause:

10.9.2.101 Power frequency dielectric test for PENDA’s installed in substation |with
separate HV and LV neutral earths.

When a PENDA is to form part of a distribution substation in which the HV and LV earthp are
separated an additional dielectric testshall be carried out. A test voltage equal to the HY line
to eafth voltage shall be applied between the phase plus neutral conductor and the extraneous
condpctive part of the PENDA for a period of 10 s. Acceptance criteria shall be as given in
10.92.4 of IEC 61439-1:2020:

10.9.3 Impulse withstand voltage
10.9.3.1 General

Replacement af’the first paragraph with:

Verifjcation:shall be achieved by the application of tests in accordance with one of the
alterrrative test methods detailed in 10.9.3.2 to 10.9.3.4, inclusive, of IEC 61439-1:2020.

10.10 Temperature rise
10.10.1 General

Replacement with:

It shall be verified that the temperature-rise limits specified in 9.2 of IEC 61439-1:2020 for the
different parts of the assembly will not be exceeded. Verification shall be by test as specified in
10.10.2 of IEC 61439-1:2020.
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Temperature rise verification shall be undertaken on a representative sample(s). It is not
necessary to test every arrangement produced, but the sample(s) tested shall, with reasonable
accuracy, be thermally the most onerous for the range being considered. Assessing the most
onerous arrangement(s) shall take into consideration total power loss, rating of devices
(incoming and outgoing), sections of conductors, size of the enclosure and the rated current of
the assembly.

10.10.2 Verification by testing

10.10.2.2 Selection of the representative arrangement

10.102-2:

Addition of the following paragraph:

When the design of a PENDA is suitable for installation in a recess in wall the temperaturg¢ rise
test ghall be carried out with insulation to simulate the presence of the wall.

10.11 Short-circuit withstand strength
10.11.1 General

Replacement with:

With [the exception of the circuits of assemblies that are,exempt verification in accordancqg with
10.11.2 of IEC 61439-1:2020, the short-circuit withstandystrength specified by the manufagturer
shall| be verified. Verification shall be by medns” of test as specified in 10.11}5 of
IEC 61439-1:2020.

11 Routine verification

This clause of IEC 61439-1:2020 applies.



https://iecnorm.com/api/?name=3ea132c5008044e3f4b2a65884a06693

- 28 — IEC 61439-5:2023 © |IEC 2023

Annexes
The annexes of IEC 61439-1:2020 are applicable except as follows:
Annexes A, C, D, H, K and M are not applicable.
Modification of Annex L.

Addition of Annexes AA, BB, CC and DD.
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Annex L
(informative)

Guidance on verification of temperature rise
Modifications:
L.4 Verification assessment

This glauseof lEC 61439.1:2020 is-not npplihahln

L.5 | Verification by comparison with a reference design

This plause of IEC 61439-1:2020 is not applicable.



https://iecnorm.com/api/?name=3ea132c5008044e3f4b2a65884a06693

- 30 - IEC 61439-5:2023 © |IEC 2023

Annex AA
(normative)

Cross-section of conductors

Table AA.1 applies for the connection of one cable per terminal.

Table AA.1 — Minimum and maximum cross-section of copper
and aluminium conductors, suitable for connection (see 8.8)

Rated current Solid or stranded conductors Flexible copper conductors
A (aluminium or _copper) ]
Cross-sections Cross sections
mm? mm?
Minimum Maximum Minimum Maximum
6 0,75 1,5 0,5 1,5
8 1 2,5 0,75 2,5
10 1 2,5 0,75 2,5
12 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 50 150 50 95
250 70 150 70 120
315 70 240 95 185
400 70 240 95 185
500 70 300 95 240
630 70 300 95 240
This [tablesapplies for the connection of one conductor per terminal.
If theextermattomductors are conmected ditectty to buitt-mapparatus,; thetross-sections mdicated i the Tetevant
specification are valid.
In cases where it is necessary to provide for conductors other than those specified in the table, agreement shall
be reached between the manufacturer and the user.

The approximate relationship between mm2 and AWG/kcmil sizes as shown in Table AA.2 is to
be used where metric sized round copper conductors are not available.
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Table AA.2 — Standard cross-sections of round copper conductors
and approximate relationship between mm?2 and AWG/kcmil sizes
(see 8.8 of IEC 61439-1:2020)

Rated cross-section AWG/kcmil size Equivalent metric area
mm? mm?
0,2 24 0,205
0,34 22 0,324
0,5 20 0,519
1 - -
1,5 16 1,3
2,5 14 2,1
4 12 3,3
6 10 5,3
10 8 8,4
16 6 13,3
25 4 21,2
35 2 33,6
- 1 42,4
50 0 53,5
70 00 67,4
95 000 85,0
- 0000 107,2
120 250 kemil 127
150 300 kcmil 152
185 350 kemil 177
- 400 kemil 203
240 500 kcmil 253
300 600 kcmil 304
NOTE [The dash, when it appears, counts as a size when considering connecting
capacity (See 8.8).
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Annex BB
(informative)
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Items subject to agreement between
the assembly manufacturer and the user

The information given in Table BB.1 below is subject to an agreement between the assembly
manufacturer and the user. In some cases, information declared by the assembly manufacturer
can take the place of an agreement.

Table BB.1 — Items subject to agreement between
the ASSseMBLY manufacturer and the user

Characteristics

Reference
clause or
subclause ©

Default
arrangement ®

Options listed
in document

User
requirement 2

Elecfrical system

Earthing system 5.6, 8.4.3.1, Manufacturer’'s | TT / TN-C / TN-
8.4.3.2.3, 8.6.2, standard, C-8\/IT, TN-S
10.5, 11.4 selected to suit
local
requirements
Nomipal voltage (V) 3.8.9.1,5.2.1, Local, according | max 1 000 V AC
8.5.3 to installation

contribution
allowed for

conditions
Trangient overvoltages 5.2.4,8.5.3,9.1, Overvoltage None
Annex G category
v
Temgorary overvoltages 9.1 Nominal system None
voltage +
1200V
Rated frequency f, (Hz) 3:8\12, 5.5, According to 50 Hz/60 Hz
8.6%3, 10.10.3.1, | local installation
10.11.5.4 conditions
Additjonal on-site testing 11.10 Manufacturer’s None
requifements: wiring, operational standard,
performance and function according to
application
Shorf-circuit withstand.capability
Prospective short-circuit current at 3.8.7 Determined by None
supply terminals 1cp (KA) the electrical
system
Prospective'short-circuit current in the 10.11.5.3.5 Max. 60 % of None
neutrpl phase values
Prospective short-circuit current in the 10.11.5.6 Max. 60 % of None
protective circuit phase values
SCPD in the incoming functional unit 9.3.2 According to Yes / No
requirement local installation
conditions
Co-ordination of short-circuit 9.3.4 According to None
protective devices including external local installation
short-circuit protective device details conditions
Data associated with loads likely to 9.3.2 No loads likely None
contribute to the short-circuit current to make a
significant
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Characteristics

Reference
clause or
subclause ©

Default
arrangement ®

Options listed
in document

User
requirement ?

Protection of persons against
electric shock in accordance with
IEC 60364-4-41

environment)

PENDA-I: 3

Type of protection against electric 8.4.2 Basic protection According to
shock — Basic protection (protection local installation
against direct contact) regulations
Type of protection against electric 8.4.3 According to Automatic
shock — Fault protection (protection local installation | disconnection of
againstindirect contact) conditions supply /
Electrical
separation /
Total insulation
Installlation environment
Locafion type 3.5,8.1.4,8.2 Manufacturer’'s | Indoor / outdogs
standard,
according to
application
Protdction against ingress of solid 8.2.2,8.2.3 Indoor
foreign bodies and ingress of water (enclosed):
minimum IP2X
Outdoor -
minimum: IP34D
when installed in
places
accessible to the
public. In other
locations IP33.
Exterjnal mechanical impact 10.2.101 As Standard None
(IEC 61439-5)
NOTE IEC 61439-5 does not
nominate specific IK codes.
Resigtance to UV radiation (applies for 10.2.4 Indoor: Not None
outdqor assemblies only unless applicable.
specified otherwise)
Outdoor:
Temperate
climate
Resigtance to corrosion 10.2.2 Normal None
Indoor/Outdoor
arrangements
Ambient air temperature = Lower limit 7.11 Indoor: -5 °C None
Outdoor:
Normal climate
-25°C
Arctic climate
-50 °C
Ambient air temperature — Upper limit 717 40 °C None
Ambient air temperature — Daily 7.1.1,9.2 35°C None
average maximum
Maximum relative humidity 7.1.1 Indoor: None
95 % at
-5°C to +30 °C
70 % at +35 °C
57 % at +40 °C
Outdoor:
100 % at
-25°C to +27 °C
60 % at 35 °C
46 % at 40 °C
Pollution degree (of the installation 7.1.2 PENDA-O: 4 2,3, 4
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Reference . .
Characteristics clause or Default b thlons listed .User
subclause © arrangement in document requirement 2
Altitude 711 <2000m None
EMC environment (A or B) 9.4, 10.12, A/B A/B
Annex J
Special service conditions (e.g. 7.2,8.5.4,9.3.3 No special Arctic climate
vibration, exceptional condensation, Table 7 service
heavy pollution, corrosive conditions
environment, strong electric or
magnetic fields, fungus, small
creatures, explosion hazards, heavy
vibration and shocks, earthquakes)
-y
Instajllation method 0\/
Type 3.3,5.6 Manufacturer’s Various e.g.
standard ground
mounting,
transformer
mounting, pole
mounting,
surface wall
moeunting or
mounting within
ajrecess within a
wall
Statignary/Movable 3.5 Stationary None
Maximum overall dimensions and 5.6, 6.2.1 Manufacturer’s None
weight sfandard,
aecording to
application
Externnal conductor type(s) 8.8 Cable Bare or
insulated bars.
Direction(s) of external conductors 8.8 From below From above
Exterjnal conductor material 88 Copper/ None
aluminium
Exterjnal phase conductor, cross 8.8 As defined None
sectipns, and terminations within the
document
Extennal PE, N, PEN conductors cross 8.8 As defined None
sectipns, and terminations within the
document
Spec|al terminal identifieation 8.8 Manufacturer’s None
requifements standard
Storgge and handling
Maximum dimensions and weight of 6.2.2,10.2.5 Manufacturer’s None
transport tnits standard
Methodsof transport (p g forklift 622 816 Manufacturer’s Nane
crane) standard
Environmental conditions different 7.3 As service None
from the service conditions conditions
Packing details 6.2.2 Manufacturer’s None
standard
Operating arrangements
Access to manually operated devices 8.4 Authorised None
persons
Location of manually operated devices 8.5.5 Easily None
accessible
Isolation of load installation equipment | 8.4.2, 8.4.3.3, Manufacturer’s Individual /
items 8.4.6.2 standard groups / all
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Characteristics

Reference
clause or
subclause ©

Default
arrangement ®

Options listed
in document

User

requirement ?

Maintenance and upgrade
capabilities

cond{ictors above 16 mm?

Requirements related to accessibility 8.4.6.2.2 No requirements None
for inspection and similar operations for accessibility
Requirements related to accessibility 8.4.6.2.3 No requirements None
for maintenance in service by for accessibility
authorized persons
Requirements related to accessibility 8.4.6.2.4 No requirements None
for extension in service by authorized for accessiblility
persdns
Methpd of functional units connection 8.5.1,8.5.2 Manufacturer’s None

standard
Protdction against direct contact with 8.4 No requirements None
hazafgdous live internal parts during for protection
mainfenance or upgrade (e.qg. during
funct|onal units, main busbars, maintenance or
distripution busbars) upgrade
Currént carrying capability
Maximum total load current to be 3.8.10.1, 5.3, Manufacturer’s None
supplied by the assembly (from which | 8.4.3.2.3, 8.5.3, standard,
the rgted current of the assembly I 8.8, 10.10.2, accordingd¢o
(A) Wil be determined) 10.10.3, application

10.11.5
Annex E

Design current Iy and nature of load 3.8.10.8 None None
for egch circuit; alternatively, / of the
deviges and nature of the load (in
such|cases, the assumed loading
factofs can be used based on the
relevant part of IEC 61439)
Ratio| of cross section of the neutral 8:6.1 100 % None
condfictor to phase conductors: phase
condyictors up to and including
16 mm?
Ratiol of cross section of the neutral 8.6.1 50 % (min. None
condyictor to phase conductorts: ‘phase 16 mm2)

sfandard.

¢ When a referénce does not exist in this document, IEC 61439-1:2020 applies.

a8 Fpr exceptionally gherous applications, the user can specify more stringent requirements to those i

b I some case§/information declared by the assembly manufacturer can take the place of an agreement.

h the
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Annex CC
(informative)

Design verification

Table CC.1 - List of design verifications to be performed

No. Characteristic to be verified Clauses or
subclauses ?

1 Strength of material and parts: 10.2
Resistance to corrosion 10.2.2
Properties of insulating materials: 10223
Thermal stability 10)2.3.1
Resistance to abnormal heat and fire due to internal electric effects 10.2.3.2
Category of flammability 10.2.3.101
Resistance to ultra-violet (UV) radiation 10.2.4
Lifting 10.2.5
Mechanical impact 10.2.101
Resistance to static load 10.2.101.2
Resistance to shock load 10.2.101.3
Resistance to torsional stress 10.2.101.4
Impact force withstand 10.2.101.5
Mechanical strength of doors 10.2.101.6
Resistance to axial load of metal inserts in synthetic material 10.2.101.7|
Resistance to mechanical shock induced by\sharp objects 10.2.101.8
Mechanical strength of a base intended\to be embedded in the ground 10.2.101.9
Marking 10.2.7
Mechanical operation 10.2.8

2 Degree of protection of enclosures 10.3

3 Clearances 10.4

4 Creepage distances 10.4

5 Protection against electric shock and integrity of protective circuits: 10.5
Effective €ontinuity between the exposed conductive parts of the assembly and the 10.5.2
protective eircuit
Shert-Circuit withstand strength of the protective circuit 10.5.3

6 ldcorporation of switching devices and components 10.6

7 Internal electrical circuits and connections 10.7

8 Terminals for external conductors 10.8

9 Dielectric properties: 10.9
Power-frequency withstand voltage 10.9.2
Impulse withstand voltage 10.9.3

10 Temperature-rise limits 10.10

11 Short-circuit withstand strength 10.11

12 Electromagnetic compatibility (EMC) 10.12

a8  When a reference does not exist in this document, IEC 61439-1:2020 applies.
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Annex DD
(informative)

List of notes concerning certain countries

Subclause

Text

8.8

Add the following note after the last paragraph:

NOTE In the United States of America (USA) the conductor size requirement is dependent on
the current rating, conductor insulation temperature rating, ambient temperature and
configuration, along with conductor insulation type. The specific requirements are contained in

the US National Electrical Code (NEC) NFPA 70 Chapter 3.
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Bibliography
The bibliography of IEC 61439-1:2020 is applicable except as follows:
Addition:

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV), available at
www.electropedia.org
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ENSEMBLES D'APPAREILLAGE A BASSE TENSION -
Partie 5: Ensembles pour réseaux de distribution publique

AVANT-PROPOS

1) LalCommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'I[EC a pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans les_domaines de
I'électricité et de I'électronique. A cet effet, I''lEC — entre autres activités — publie des Normes iAternationales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au(public (PAS) gt des
Gyides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des,comités d'étudefs, aux
trgvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisfations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC{ participent égalemept aux
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selop des
copditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'lEC concernant les questions technique$ représentent, dans la mespre du
popgsible, un accord international sur les sujets étudiés, étant donné que les(Caomités nationaux de I'lEC intéfessés
soht représentés dans chaque comité d'études.

3) Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts-raisonnables sont entrepris afin qug I'lEC
s'dssure de I'exactitude du contenu technique de ses publicatjens; I'lEC ne peut pas étre tenue responsaple de
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite’par un quelconque utilisateur final.

4) D4gns le but d'encourager I'uniformité internationale, les ‘Comités nationaux de I'lEC s'engagent, dans tdute la
megsure possible, a appliquer de fagon transparente les,RPublications de I'lEC dans leurs publications natipnales
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées.et-termes clairs dans ces dernieres.

5) L'IEC elle-méme ne fournit aucune attestation)de conformité. Des organismes de certification indépendants
foyrnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques de
copformité de I'lEC. L'IEC n'est responsahle d'aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

7) Aucune responsabilité ne doit étreNimputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandajaires,
y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de|l'lEC,
popr tout préjudice causé en’cas de dommages corporels et matériels, ou de tout autre dommage de qdelque
nafure que ce soit, directe.ownindirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
défoulant de la publication*ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|l'lEC,
oulau crédit qui lui est accordé.

8) L'gttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publidations
référencées estobligatoire pour une application correcte de la présente publication.

9) L'gttention-estattirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire['objet
de| droits"de*brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drqits de
brevets:

L'I[EC61t439-5—a ¢te¢tabliepar te—sous-comité 2t B—Ensemblesd'appareittages—a basse
tension, du comité d'études 121 de I'lEC: Appareillages et ensembles d'appareillages basse
tension. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2014. Cette édition
constitue une révision technique.

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

a) omission de I'exigence de réalisation d'essais mécaniques a -25 °C lorsque les enveloppes
sont en matériau métallique;

b) ajout d'application de charge de véhicules électriques et de production d'énergie avec des
facteurs de charge présumeés;
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c)

d)
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ajout d'essais diélectriques lorsqu'un ERD est utilisé dans un poste avec terres HT et BT
séparées;
description plus détaillée des échantillons représentatifs pour la vérification de la
conception.

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

Le r{pport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote slayant
abouti a son approbation.

Lal

Ce

Direqtives ISO/IEC, Partie 1 et les Directives ISO/IEC, SupplémentlEC, disponibles
wwwliec.ch/members_experts/refdocs. Les principaux types de documents développés
I'lEC|sont décrits plus en détail sous www.iec.ch/publications.

Le pnésent document doit étre lu conjointement avec I'lEC 61439-1. Les dispositions des r
générales traitées dans I'lEC 61439-1 s'appliquent uniquement au présent docu
lorsqu'elles sont spécifiquement citées. Lorsque le présent document mentionne "addi
"modfification"” ou "remplacement", le texte correspéndant de I'lEC 61439-1:2020 doit
adapfé en conséquence. Les paragraphes qui sont numérotés avec un suffixe 101 (102,

etc.

Les

de 101.

Les

L'attq

des

du priésent document.

Une liste de toutes les parties de la série IEC 61439, publiées sous le titre général Ensen
d'appareillage abasse tension, se trouve sur le site web de I'lEC.

Le cgmité a'décidé que le contenu de ce document ne sera pas modifié avant la date de stg

indi

Projet Rapport de vote
121B/173/FDIS 121B/178/RVD

ahgue employée pour |'élaboration de cette Norme internationale est I'anglalis-

dpcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été developpé selg

) [sont ajoutés au méme paragraphe de I'lEC. 61439-1:2020.

nouveaux tableaux et nouvelles figures.de I''EC 61439-5:2023 sont numérotés a

nouvelles annexes de I'lEC 61439-5:2023 sont désignées AA, BB, etc.

différences a caractére'mbins permanent inhérentes a certains pays, concernant le

n les
sous
par

bgles
ment
ion",
étre
103,

bartir

ntion du lecteur est attiréesur le fait que I'Annexe DD énumere tous les articles qui traitent

sujet

nbles

bilité
ment

glbéesur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docu
rechefrché. A cette date, le document sera

reconduit,

supprime,

remplacé par une édition révisée, ou

amendé.
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ENSEMBLES D'APPAREILLAGE A BASSE TENSION -

Partie 5: Ensembles pour réseaux de distribution publique

1 Domaine d'application

Le p

résent document définit les exigences spécifiques aux ensembles pour réseau

x de

distri

Les H

— il
l6

L'obj
les e
essa
de ré

Les H
ala ¢

NOTE|
intellid

Le p
['unit

bution publique d'électricité (ERD).

ERD remplissent les critéres suivants:

5 sont utilisés pour la distribution de I'énergie électrique dans des systéemestfiphasés
squels la tension assignée ne dépasse pas 1 000 V en courant alternatifi(se reporte
gure 101 qui représente un réseau de distribution classique) et des.systémes a co
bntinu qui ne dépassent pas 1 500 V en courant continu;

5 sont fixes;
s ensembles ouverts ne sont pas couverts par le présent, document;

5 sont adaptés a une installation dans des emplacements ou seules des perso
Lalifiées ont accés pour leur utilisation; cependant, lesjtypes pour I'extérieur peuven
stallés dans des endroits accessibles a des persofiries ordinaires;

ils sont destinés a étre utilisés dans les réseaux de distribution publique;
a l'intérieur: ensembles installés a l'intérieur'de postes d'alimentation électrique;

a l'extérieur: ensembles avec une enveldppe adaptée a une installation en plein ai

bt du présent document est de fourniriles définitions et de spécifier les conditions d'en
Kigences de construction, les caragcteristiques techniques et les essais pour les ERD

Seau.

ERD peuvent également.nclure des dispositifs de commande et de signalisation ass
istribution de I'énergie-électrique.

1 Des dispositifs dé commande et de surveillance peuvent étre utilisés dans les applications de 1
ent ou pour la tranSmission de données de réseau intelligent.

ésent document s'applique a tous les ERD qu'ils soient congus, fabriqués et vérif
£ ou qulils soient complétement normalisés et fabriqués en quantité.

pour
rala
urant

nnes
étre

I.

nploi,
Des

s a des niveaux de performance supérieurs peuvent s'appliquer pour certains paramgtres

bCciés

€seau

és a

La fgdbrication et/ou lI'assemblage peuvent étre réalisés par un tiers qui n'est pas le fabiicant

d'origine (voir 3.10.1 de I'lEC 61439-1:2020).

Le présent document ne s'applique pas aux appareils individuels et aux composants
indépendants, tels que démarreurs de moteurs, fusibles-interrupteurs, matériels électroniques,
etc. qui sont conformes aux normes de produit applicables.

Si le poste appartient a (ou est exploité par) un opérateur de réseau de distribution public, les
ERD utilisés comme tableaux de distribution basse tension dans les postes de transformation

sont

inclus dans le domaine d'application du présent document.

Le présent document ne s'applique pas aux types d'ensembles spécifiques qui sont couverts

par d

'autres parties de la série IEC 61439.
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Laram ipsLm

ERD-l ou ERD-O
-

=

Poste HT/ET CHENs
m ~~
-"-I II _r
f
1 |
|II II|l
II II|
|II I|l l_'
| - |
|II I|l| f-'_,.-"
|I ,'I x_.-
Illi:_,.-"f
Paoinis de connecions .
Figure 101 — Réseau de distribution classique
NOTE|2 Si un ERD comporte des matériels complémentaires (par exemple des compteurs), de telle sorte que sa
fonctign principale est considérablement modifiée, d'autres normes pguvent alors également s'appliquer selon gccord
entre (tilisateur et fabricant (voir 8.5 de I'lEC 61439-1:2020).
NOTE|3 Si les pratiques et réglements locaux le permettent, un ERD conforme au présent document pe(t étre
utilisé|sur des réseaux autres que publics.
NOTE|

4 Les opérateurs de réseau de distribution peuvent définir des exigences supplémentaires pour leurs

ERD.
2 Références normatives
L'article de I'EC 61439-1:2020 s'applique, avec les exceptions suivantes.

Addition:

IEC 60695-11-10:2013\Essais relatifs aux risques du feu — Partie 11-10: Flammes d'esjsai —

Méthpdes d'essai horizontal et vertical a la flamme de 50 W

IEC $1439-1:2020, Ensembles d'appareillage a basse tension — Partie 1: Regles généralgs
IEC $2262,'Degrés de protection procurés par les enveloppes de matériels électriques cpntre
les i;Tvpacts mécaniques externes (code IK)

ISO 9223:2012, Corrosion des métaux et alliages —
Classification, détermination et estimation

Corrosivité des atmosphéres

ISO 6506-1:2014, Matériaux métalliques — Essai de dureté Brinell — Partie 1: Méthode d'essai
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3 Termes et définitions

L'article de I'lEC 61439-1:2020 s'applique, avec les exceptions suivantes.

3.1

Termes généraux

Termes supplémentaires:

3.1.1
ense
ERD

01
mble pour réseaux de distribution publique

ense
expld

énergie par l'intermédiaire d'un ou de plusieurs cables vers un autre matériel

itation recoit de I'énergie électrique d'une ou de plusieurs sources et distribue

Note 1 al'article: Un ERD est installé, mis en fonctionnement et entretenu uniquement par des’personnes qual
Note 2 a l'article: Certains types d'ERD étaient précédemment désignés sous le nom de-tableaux de distri
par cgbles pour postes (SCDB).

3.1.101.1

ensemble pour réseaux de distribution publique pour lI'extérieur

ERDiE

ensemble pour réseaux de distribution publique en armoire adapté a une installati
I'extdrieur dans des endroits qui peuvent ou non étre accessibles au public

3.1.1)01.2

ensemble pour réseaux de distribution publiquepour l'intérieur

ERDjil

ensemble pour réseaux de distribution publique adapté a une installation a I'inté

géné
pour
néce

3.1.1
duré
duré

duré¢ minimale pendant\laquelle les caractéristiques de performance spécifiées pol

Falement sans enveloppe, mais comprehant toutes les parties structurelles néces
supporter les jeux de barres, les unités fonctionnelles et autres dispositifs auxili
5saires pour réaliser I'ensemble

02
p de vie prévue a la conception
p de vie spécifiée

mble, généralement destiné a étre installé dans un réseau électrique public, QIIJi en

cette

ifices.

bution

pon a

Fieur,
aires
ires,

r un
u et
icant

matériel sont attendues lorsque le matériel est mis en fonctionnement comme pré
régulierement entretenu par des personnes averties conformément aux instructions du fabr
[SOYRCE: IEC(60050-395:2014, 395-07-93, modifié — Note a l'article omise et "garanties"”
rempllacé par-attendues lorsque ..... instructions du fabricant".]

3.3 |[Présentation extérieure des ensembles

3.3.1

ensemble ouvert

Le terme de I'lEC 61439-1:2020 ne s'applique pas.

3.9 Vérification

Modifications:

3.9.1

vérification de la conception
Supprimer la note.
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.2

comparaison de vérification

Le te

3.9.1

rme de I'lEC 61439-1:2020 ne s'applique pas.

3

évaluation de vérification

Le te

rme de I'lEC 61439-1:2020 ne s'applique pas.

4 Symboles et abréviations

2023

L'arti

5 ¢(

L'arti

5.4

Addit

Enl
de ¢
circu

Pour

courant de charge est le courant assigné du dispesitif de protection, I, exigé par I'utilisg

multi

cle de I'lEC 61439-1:2020 s'applique.

Laractéristiques d'interface

cle de I'EC 61439-1:2020 s'applique, avec I'exception suivante.
Facteur de diversité assigné (RDF)

ion:

bsence d'un accord entre le fabricant d'ensembles et [utilisateur concernant les cou
arge réels, la charge supposée des circuits de départde I'ensemble ou du groupe
ts de départ peut étre fondée sur les valeurs du Tableau 101.

les circuits de distribution et les circuits terminaux, il est admis par hypothése q
blié par le facteur de charge du Tableau~J01.

Tableau 101 — Valeurs de charge présumée

rants
des

e le
teur,

Application Facteur

de charge
présumé

Connexions normales au réseau de distribution 0,9

2 a 3 circuits

Connexions normales au réseau de distribution 0,8

4 a 5 circuits

Connexions normales au réseau de distribution 0,7

6 @/9-Circuits

Connexions normales au réseau de distribution 0,6

= 10 circuits

Production d'énergie (par exemple photovaoltaique 10

centrale éolienne, biomasse)

Infrastructure de charge pour VE 1,0

6 Informations

L'article de I'lEC 61439-1:2020 s'applique, avec les exceptions suivantes.
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6.1

Marquage pour l'identification des ensembles

Addition au premier alinéa:

Les plaques signalétiques peuvent étre placées a l'intérieur de I'enveloppe d'un ensemble a
condition que leur place prévue assure une bonne lisibilité et une bonne visibilité lorsque la ou
les portes sont ouvertes ou que le capot est enlevé.

Remplacement du point g):

g) IEC 61439-5.

6.3

Aliné

Dang
placé

Para
6.101
Il doi
7 (
L'arti

7.1
7.1.1

Addit

La lid
dans

étre adapté pour étre. utilisé sous un climat arctique. Pour un climat arctique, la limite infén

de la

7.1.2

Rem

Identification des appareils et/ou des composants

a supplémentaire:

le cas de fusibles dont le porte-fusible spécifique est amovible, une étiquette doit
e sur le porte-fusible ainsi que sur le socle pour éviter I'échange incorréct du porte-fu

hraphe supplémentaire:

Identification de circuit

| étre possible d'identifier chaque unité fonctionnelle d*'une maniére clairement visiblé¢

fonditions d'emploi
cle de I'EC 61439-1:2020 s'applique, aveg, les exceptions suivantes.
Conditions normales d'emploi

Conditions climatiques

ion au premier alinéa:

hite inférieure de la_température de l'air ambiant est de —25 °C, comme cela est sp
le Tableau 15 de MEC 61439-1:2020, a moins que l'utilisateur ne spécifie qu'un ERL

température . ambiante est de -50 °C.

Degré de pollution

blacerle premier alinéa par le texte suivant:

étre
sible.

174

.

Beifié
doit
eure

Le degré de pollution dont il est question a I'Annexe BB est la condition de macroenvironnement

pour

7.2

Aliné

laquelle I'ensemble est prévu.

Conditions spéciales d'emploi

a supplémentaire:

Des exigences complémentaires pour l'installation d'un ERD-E dans un endroit soumis a de
fortes chutes de neige et avoisinant des zones ou la neige est dégagée par chasse-neige font
I'objet d'un accord entre le fabricant et |'utilisateur.
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8 Exigences de construction
L'article de I'lEC 61439-1:2020 s'applique, avec les exceptions suivantes.

8.1 Résistance des matériaux et des parties

8.1.1 Généralités

2023

Remplacer la référence a [I'Annexe C par I'Annexe BB au 5¢ alinéa du 8.1.1 de

I''EC 61439-1:2020.

Addition:

Un ERD-E doit convenir pour une fixation au sol, un montage sur transformateur; un mo
teau, une fixation en saillie sur mur ou un encastrement dans un mur seloh1accor
I'utilisateur et le fabricant.

tage
fixé

Un ERD peut étre couplé directement a un transformateur au moyen d'un’couplage a bridgs ou

il pedt étre connecté a son alimentation au moyen d'un cable ou de jeux,de barres selon I'a
fixé gntre l'utilisateur et le fabricant. Les circuits de départ doivent étreradaptés a une conn
au mpyen de céables.

Un systéme de verrouillage doit étre prévu sur les envelopp€s pour installation a I'extérieu
d'intgrdire I'accés aux personnes non autorisées. Les fixations de tous les capots, etc., qu
amoyibles pour les opérations d'installation ou d'entretien doivent étre accessibles seule
lorsque la ou les portes sont ouvertes.

Tous| les matériels auxiliaires (par exemple “compteurs, relais, instruments, unité

ccord
BXion

r afin
sont
ment

5 de

déclgnchement de disjoncteur, matériels \d& communication) qui peuvent étre facilement

rempllacés sont exclus de la durée de vie minimale prévue a la conception d'un ERD.

NOTE| Le cas échéant, la durée de vie prévue a la conception peut étre fiée par accord entre I'utilisateu
fabricgnt, en prenant pour hypothese qu'il<est mis en fonctionnement comme prévu et régulierement entrete
des pgrsonnes averties conformément aux instructions du fabricant.

8.1.3.2 Résistance des matériaux isolants a la chaleur et au feu

Paragraphe supplémentaire:

8.1.3[.2.101 Vérification du classement au feu

F et le
hu par

Les atériauxyisolants utilisés pour les enveloppes, les écrans et autres parties isolantes

doivgnt aveik.des propriétés d'inflammabilité conformes au 10.2.3.101.

8.1.5 ‘Reésistance mécanique

Paragraphe supplémentaire:

8.1.5.101 Vérification de la résistance mécanique

Les propriétés mécaniques d'un ERD-E doivent étre conformes au 10.2.101.

Les parties de I'ERD-E prévues pour étre encastrées dans le sol doivent résister aux contraintes
qui leur sont imposées pendant I'installation et en usage normal, et satisfaire aux exigences du

10.2.101.9.
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8.2 Degré de protection procuré par I'enveloppe d'un ensemble
8.2.1 Protection contre les impacts mécaniques (code IK)

Le 8.2.1 de I'lEC 61439-1:2020 ne s'applique pas.

Les essais d'impacts mécaniques exigés par le présent document équivalent au moins au code
IK10 selon I'lEC 62262 (voir 8.1.5.101).

8.2.2 Protection contre les contacts avec des parties actives, contre la pénétration de
corps étrangers solides et d'eau (code IP)

Addition:
Les ensembles ouverts (IP00) ne sont pas couverts par le présent document.

Lorsqu'un ERD-E est destiné a étre installé dans des endroits accessibles” au public| son
enveloppe doit, aprés installation compléte conformément aux instructions du fabricant,
procurer un degré de protection au moins égal a IP34D, conformémént a I'lEC 60529. Pans
d'autfes endroits, le niveau minimal de protection doit étre au moinsrégal a IP33.

Les ERD-E destinés a étre installés dans des endroits accéssibles au public doivent,|sauf
indicgtion contraire de l'utilisateur, étre congus de telle sort€ que, lorsque tous les cables
temppraires sont connectés, I'enveloppe doit procurer un degré de protection au moins égal a
IP23¢C, conformément a I'lEC 60529. Voir 8.8.

8.4.2.1 Généralités

Le trpisiéme alinéa ne s'applique pas.
Paragraphe supplémentaire:

8.4.2.101 Moyens de mise a la terre et de mise en court-circuit

Lorsque cela est spécifié paril'utilisateur, les unités de départ d'un ensemble doivent étre
consfruites de telle sorte quielles puissent étre mises a la terre et mises en court-circyit de
facon sdre, a I'aide d'un ou de plusieurs dispositifs recommandés par le fabricant, qui assprent
la copservation du degré.de protection (code IP) exigé pour toutes les parties de I'ensemble.

8.4.3l1 Conditions d'installation

Alinéla supplémentaire:

Lorsqu'un utilisateur spécifie que I'ensemble doit alimenter un ou plusieurs cables de lignes
e : hague—eabie fixé

aérl noa lac 1initAe An AAnArt AAivant Atrn A AA AL a
ehr T oCc—C

res—les—unités—de—départ-deivent-Etre—concues—dete
puisse étre mis a la terre a ses terminaisons.

maniara oren
e e C— o C—Cn

8.8 Bornes pour cables externes

Remplacement des trois premiers alinéas par les suivants:

En I'absence d'un accord particulier entre l'utilisateur et le fabricant, les bornes doivent étre
capables de recevoir les cables a ame en cuivre ou en aluminium de la plus petite a la plus
grande section qui correspondent au courant assigné approprié (voir Tableau AA.1).

Les terminaisons pour les circuits de départ doivent étre situées de sorte qu'un espacement
approprié soit prévu et de maniére a faciliter la terminaison des conducteurs de phase d'un
cable quel que soit leur pas.
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Lorsque cela est spécifié par I'utilisateur, les bornes des cables de phase de chaque circuit de
départ doivent étre séparées de toutes les autres parties actives dangereuses. Si les bornes
d'un circuit de départ sont exposées, la protection contre les contacts accidentels avec d'autres
parties actives dangereuses doit étre assurée. La séparation et la protection doivent étre
assurées dans le sens d'accés normal et conformément au code IPXXB de I'lEC 60529.

Si l'utilisateur le spécifie, le circuit d'arrivée doit convenir pour la connexion au moyen de barres

nues

ou isolées.

Paragraphes supplémentaires:

8.101

Lorsg
soum
déga
dispd

perches de repérage de I'extérieur de I'ERD-E.

8.101

Toutgs les parties de lI'ensemble doivent, autant que possible_en pratique, étre facile

acce
La cd
Lorsd

utilis
toute

courant et/ou de connexion des unités de départ, ainsi que le courant dans une phase de t

les u
suffid
instry

Sil'e

par g¢xemple un générateur-de secours, le dispositif de raccordement de l'appareillag
bxion doit étre congu de sorte que la connexion puisse étre réalisée avec les parties

conn
activ

9

L'arti

Marquage comme obstacle au dégagement de la neige

ue cela est spécifié par Il'utilisateur, un ERD-E destiné a étre utilisé dans. des ré
ises a de fortes chutes de neige selon 7.2 doit étre signalé comme) abstacl
gement de la neige. Des fixations doivent étre prévues, solidaires de)I'ERD-E,
ser des perches de repérage; il doit étre possible d'installer et de régler la position

Facilité de fonctionnement et maintenance

5sibles et remplagables sans démontage excessif.
nception doit étre telle que les cables puissent étrelfacilement raccordés par I'avant

u'un ERD ne comporte pas de dispositif dexmesure incorporé, il doit étre possibl
hnt un instrument portatif, de mesurer facilement et en toute sécurité les tensions
S les phases des unités d'arrivée et des.deux cbdtés de tous les appareils de coupu

hités de départ. Pendant cette opération, toutes les parties actives de I'ERD doiven
amment protégées pour conserverle degré de protection exigé conformément au 8.2
ctions concernant la procédureya adopter doivent étre fournies par le fabricant.

hsemble est prévu pour,étre’raccordé a une source de puissance de réserve sous ten

bs qui procurent un‘degré de protection IPXXB conformément a I'lEC 60529.

Exigences) de performance

cle de\['TEC 61439-1:2020 s'applique.

jions
e au
pour
des

ment

B, en
dans
re de
butes
étre
Des

sion,
e de

10 Vérification de conception

L'article de I'lEC 61439-1:2020 s'applique, avec les exceptions suivantes.

10.1

Généralités

Remplacer les 6¢, 7¢ et 8¢ alinéas par:

La vérification de conception doit étre réalisée uniquement par le biais d'essais conformément
a I'Article 10. Les autres méthodes de vérification par évaluation ou comparaison a une
conception de référence ne doivent pas étre utilisées (voir Tableau CC.1).
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Il n'est pas nécessaire de soumettre a I'essai toutes les configurations produites. Les essais
effectués sur un échantillon représentatif des ERD les plus exigeants sont présumés vérifier la
performance des ensembles analogues et moins exigeants de mémes constructions générales
et valeurs assignées. Exemples d'essais effectués sur I'échantillon représentatif le plus
exigeant:

1) un essai d'échauffement effectué sur un ERD 800 A avec 5 circuits de départ est présumé
s'appliquer a un ERD 800 A de méme construction (méme enveloppe générale, méme
conception des jeux de barres et méme(s) unité(s) d'arrivée) avec 8 circuits de départ de

m

éme conception;

2) des essais de résistance mécanique effectués sur la plus petite et la plus grande enveloppe

d

3)

4)

p
s
d
p
u
S
c
m
5) p
c
p
Aliné
Siné
spéc
10.2
10.2.
10.2,

Rem
Si le
de ré

Dang
étre
I'NEC

UNE Serie sont presumes s appliquer a toutes les auires enveloppes de la serie, sl
[ésentent le méme nombre de portes et si leur construction générale est identique;

la disposition des jeux de barres et des supports de connexion est identique, d€és e
b court-circuit effectués sur une conception de jeux de barres et de cennéxions
résumés s'appliquer aux jeux de barres et connexions de courants assignes”plus éle

N essai de court-circuit effectué sur un ERD 800 A avec 8 circuits de‘départ est pré

bnception des jeux de barres et méme(s) unité(s) d'arrivée) avege. 5 circuits de dép4g
éme conception;

bur un courant assigné de court-circuit donné, des essais,de court-circuit effectués s
rcuit d'arrivée ou de départ sont présumés s'appliquer aux circuits de courants ass
us élevés de mémes conception et construction.

a final supplémentaire:

fier des exigences d'essais plus sévéres oucomplémentaires.

Résistance des matériaux et des parties
2 Résistance a la corrosion
2.1 Vérification par essai

blacement du dernier alinéa par le suivant:

aliser les essais ci-dessous.

tous_les-autres cas, la résistance a la corrosion de chaque conception d'ensembld
vérifiece par l'essai de sévérité A ou B, selon le cas, décrit en 10.2.2.
64439-1:2020 et en 10.2.2.2.

elles

5sais

sont

VES;

EUMeée
appliquer a un ERD 800 A de méme construction (méme enveloppe générale, npéme

rt de

ur un

gnés

cessaire, pour s'adapter a leurs paramétres particuliers de réseau, les utilisateurs petivent

5 propriétés de résistance a la corrosion et de durée de vie, selon accord entre fabiicant
et utifisateur, peuvent)étre confirmées par référence a I'ISO 9223:2012, il n'est pas néces

saire

doit
8 de

10.2.

2.2 Essai de sévérité A

Remplacement des spécifications d'essai (alinéa 2) par les suivantes:

Essai cyclique de chaleur humide de I'lEC 60068-2-30:2005: Sévérité — température 55 °C,
6 cycles et variante 1.

A la fin de I'essai, les échantillons sont retirés de I'enceinte d'essai.

La conformité est vérifiée par examen visuel. Les parties soumises a I'essai ne doivent pas
présenter de rouille, de fissures ni autres détériorations. Toutefois, une corrosion de surface

de la

couche de protection est admise.
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2.4 Résultats a obtenir

2023

Le paragraphe de I'lEC 61439-1:2020 ne s'applique pas en ce qui concerne les essais effectués
conformément au 10.2.2.2.

10.2.

3 Propriétés des matériaux isolants

Paragraphe supplémentaire:

10.2.

Des E

parti
dec

Lac
clas

10.2.
10.2.

Lorsd
seulq

Les 4
Ale

chac
essa

3.101 Vérification du classement au feu

s isolantes doivent étre soumis a I'essai d'inflammabilité selon la méthode d'essai‘AY
mbustion horizontale) de I'lEC 60695-11-10:2013.

nformité est vérifiée par un examen qui montre que chaque lot d'échantillons peut
& en catégorie HB40, critére a) ou b), conformément au 8.4.3 de I'lEC,60695-11-10:3

Vérification de la protection contre les impacts mécaniqués)(code IK)

101 Vérification de la résistance mécaniqué
101.1 Généralités

ue des enveloppes sont fabriquées en.série et sont de mémes conception et constru

ssais doivent étre effectués a une température ambiante comprise entre 10 °C et 40

ception de I'essai du 10.2:701.7, un nouvel échantillon d'ensemble peut étre utilisé
In des essais indépendants. Si le méme échantillon d'ensemble est utilisé pour plus
s du 10.2.101, il n'est-nécessaire de vérifier la conformité pour le deuxiéme chiff

degr¢ de protection (cede IP) qu'au terme des essais réalisés sur I'échantillon concerné.

Tous|
d'em
cela

les essais.deivent étre effectués avec I'ensemble fixé selon ses conditions norn
bloi et, le €as échéant, avec un support complémentaire au niveau normal du sol, co
bst indiqué sur la Figure 102a, la Figure 102b, la Figure 103a et la Figure 103b.

s la plus petite et la plus grande taille,d'enveloppe doivent étre soumises aux essaig.

tres
pssai

étre
P013.

ragraphe de I'lEC 61439-1:2020 ne s'applique pas aux enseimbles conformes au pré¢sent
ment.
hraphes supplémentaires:

ttion,

°C.

pour
ieurs
e du

hales
mme
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Dimensions en millimétres

Position de départ

1000

y

A position de
limpact A

300

150
[y B

/

i
I
|
|
i
i

Armoire !
|
i
i
|
|
i
|

‘ Bord supérieur du socle

| Support indiqué par
le fabricant

IEC

Figure 102a — Schéma de I'essai«e)vérification de la résistance
au choc réparti d'un ERD-E fixé*au sol avec socle encastré

Dimensions en millimétres

Position de départ

1000

Y

A Pposition de
limpact A

[§ Bme

300

JUTEEUR.N ISP EPPIISPRIIPS NPRI SIPR PR,

IEC

Figure 102b — Schéma de I'essai de vérification de la résistance
au choc réparti d'un ERD-E fixé au sol sans socle encastré

Figure 102 — Schéma de l'essai de vérification de la résistance
au choc réparti d'un ERD-E
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Dimensions en millimétres

Position de départ

1000

Position de P
I'impact ™~
Armoire

Socle . ¢ Bord supériéur.du socle
' + | SUpport indiqué par
|ectabricant
IEC

Figure 103a — Schéma de I'essai de vérification.de la résistance
a I'impact d'un ERD-E fixé au sol avec socle encastré

Dimensions en millimétres

Position de départ

1 000

Position de
I'impact

IEC

Figure 103b — Schéma de I'essai de vérification de la résistance
a I'impact d'un ERD-E fixé au sol sans socle encastré

Figure 103 — Schéma de l'essai de vérification de la résistance a I'impact d'un ERD-E

A I'exception de I'essai du 10.2.101.8, la ou les portes de I'ensemble, le cas échéant, doivent
étre verrouillées au début de I'essai et le rester pendant la durée de I'essai.

10.2.101.2 Vérification de la résistance a la charge statique

Les essais suivants doivent étre effectués sur tous les types d'ERD-E:

Essai 1 — Une charge uniformément répartie de 8 500 N/m?2 doit étre appliquée pendant 5 min
sur le toit de I'enveloppe (voir Figure 104).
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Essai 2 — Une force de 1 200 N doit étre appliquée successivement pendant 5 min sur les bords
supérieurs a l'avant et a I'arriere du toit de I'enveloppe (voir Figure 104).

Charge uniformément répartie Force de

Figure 104 — Schéma de I'essai de vérification de la résistance a la charge statique

e

Force de
1200 N

"
L

IEC

La conformité est vérifiée en contrdlant aprés Lessai que le degré de protection minima

confg
verro
dista
cas
activ

10.2.
L'ess
Uns

étre
du pq

rme au 8.2.2 et que le fonctionnementode la ou des portes ainsi que les point
uillage ne sont pas altérés; la conformité est également vérifiée en s'assurant qu
nces d'isolement électrique restent satisfaisantes pendant la durée des essais et, d

'un ensemble a enveloppe métalligue, qu'aucun contact ne s'est produit entre les p
bs et I'enveloppe par suite d'une déformation permanente ou temporaire.

101.3 Vérification de larésistance au choc réparti

ai doit s'appliquer a tous'les types d'ERD-E.

suspendu verticalement a un support au-dessus de la surface a I'essai et a 1 m au-de
int d'impactide I'ensemble.

| est
s de
e les
ns le
rties

hc conforme a Ja'‘Eigure 105 qui contient du sable sec et d'une masse totale de 15 kg doit

SSus
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