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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 5: Assemblies for power distribution in public networks

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /of IEC is to promote
international co-operation on all questions concerning standardization in the electrica
this end and in addition to other activities, IEC publishes International Standargds,
Technical Reports, Publicly Available Specifications (PAS) and Guides

2) The formal decisions or agreements of IEC on technical matters expre Q¢ ible, an international
consensus of opinion on the relevant subjects since each i mi ‘ épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fori i 3 accepted by IEC National
Committees in that sense. While all reasonable effor S S hat the technical content of IEC
Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote mternatlonal umformlty E i 9 i undertake to apply IEC Publications
i and regional publications. Any divergence

between any IEC Publication and the correspondj regbonal publication shall be clearly indicated in
the latter

5) IEC itself does not provide € ANndependent certification bodies provide conformity
assessment serwces and in’s arks of conformity. IEC is not responsible for any

6) All users should ure

7) No liability shall ¢ enfployees, servants or agents including individual experts and
members of its technial ‘somy| S ational Committees for any personal injury, property damage or
other damage of an 3 viiether direct or indirect, or for costs (including legal fees) and
expenses arising/ out theNpubligation, /Juse of, or reliance upon, this IEC Publication or any other IEC

8) Attention i wative, references cited in this publication. Use of the referenced publications is
indispe 3 i

9) Attentran is dta he possibility that some of the elements of this IEC Publication may be the subject of
patent righds. | z held responsible for identifying any or all such patent rights

International Standar@ IEC 61439-5 has been prepared by subcommittee 17D: Low-voltage
switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear and
controlgear.

This first edition of IEC 61439-5 cancels and replaces the second edition of IEC 60439-5
(2006), and constitutes a technical revision.

This edition of IEC 61439-5 includes the following significant technical changes with respect
to the latest edition of IEC 60439-5:

alignment on IEC 61439-1 regarding the structure and technical content, as applicable;
— introduction of new verifications, accordingly;

— harmonisation of the requirements of substation cable distribution boards and cable
distribution cabinets, thereby eliminating the need to identify and define two catagories of
assembly;

— simpler standard as a result of a reduction in the number of assembly types i
the acronyms used to identify the different assemblies. cbfﬂafments
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The text of this standard is based on the following documents:

FDIS Report on voting

17D/422/FDIS 17D/430/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This standard is to be read in conjunction with IEC 61439-1. The provisions of the general
rules dealt with in IEC 61439-1 (hereinafter referred to as Part 1) are only_applicable to this

. reconfirmedQ
¢« withdrawn,

* replaced by a
* amended.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 5: Assemblies for power distribution in public networks

1 Scope
This clause of Part 1 applies with the following additions.

Addition:

covered by this standard.

PENDA-I or PENDA-O

DELS

WL subotaton QB/ }f_ﬂ
@% |

Connecting points
Figure 101 — Typical distribution network

Customers

IEC 2568/10

The object of this standard is to state the definitions and to specify the service conditions,
construction requirements, technical characteristics and tests for PENDAs. Network
parameters may require tests at higher performance levels.

NOTE 1 If a PENDA is equipped with additional equipment (for example meters), in such a way that the main
function is changed considerably, then other standards may also apply as agreed between user and manufacturer
(see 8.5).

NOTE 2 Where local regulations and practices permit, a PENDA according to this standard may be used in other
than public networks.

PENDAs are suitable for installation in places where only skilled persons have access for
their use, however, outdoor types may be installed in situations that are accessible to ordinary
persons.
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2 Normative references
This clause of Part 1 applies with the following additions.
Addition:
IEC 60269-1, Low-voltage fuses — Part 1: General requirements

IEC 60695-11-10:1999, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and
vertical flame test methods

IEC 61439-1:2009, Low-voltage switchgear and controlgear assemblie 1: General

rules
ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Tes

ISO 9223:1992, Corrosion of metals and alloys — Corrosivity,

3 Terms and definitions
This clause of Part 1 applies with the foJlowing

3.1 General terms

Additional terms:

3.1.101
PENDA

ASSEMBLY, genera
electrical energ @

cables to other eqUip

3.1.101¢
outdoor publice
PENDA-O
cubicle type pubtic_#€lectricity network distribution ASSEMBLY that is suitable for outdoor
installation in places that may, or may not, be accessible to the public

3.1.101.2

indoor public electricity network distribution ASSEMBLY

PENDA-I

public electricity network distribution ASSEMBLY suitable for installation indoors, generally
without an enclosure, but including all structural parts necessary to support busbars,
functional units and other ancillary devices, necessary to complete the ASSEMBLY

3.3 External design of ASSEMBLIES

3.3.1
open-type ASSEMBLY

This term of Part 1 does not apply.
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3.9 Verification

This subclause of Part 1 applies with the following modifications.
Modifications:

3.9.1
design verification

The note is not applicable, the only method of verification permitted for a PENDA is by test(s)
made in accordance with Clause 10 of this standard.

3.9.3
verification assessment

Not applicable for PENDAs complying with this standard.

3.9.4
design rule

Not applicable for PENDAs complying with this standard.

4 Symbols and abbreviations
This clause of Part 1 applies. &

5 Interface characteristics

outgoing circdi

\ able 101 — Values of assumed loading

\§lumber of main circuits Assumed loading factor
2 and 3 0,9
4 and 5 0,8
6 to 9 inclusive 0,7
10 (and above) 0,6

6 Information
This clause of Part 1 applies with the following modifications.

6.1 AsSSEMBLY designation marking

Addition to first paragraph:

Designation plates may be placed inside an enclosure of an ASSEMBLY provided their intended
place ensures good legibility and visibility when the door(s) is open or the cover is mo&ﬁiments
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Replacement of item d):
d) IEC 61439-5.

Replacement of the note:

NOTE Further information may be included by agreement between the user and the manufacturer.
6.3 Device and/or component identification

Additional paragraph:

abel shall be
geability of

In the case of removeable fuse-carriers which are specific to a fusewa
placed on the fuse carrier as well as on the fuse base, to avoid incorre
the fuse-carrier.

Additional subclause:

6.101 Circuit identification
It shall be possible to identify each functional unit in 3

7 Service conditions

7.1.1.2 Ambient air temperature for{outdeor i
Replacement of last paragraph with:

Unless the user specifies aP gitable for use in an arctic climate, the lower

limit of ambient 2 9 Sor an arctic climate the lower limit of ambient
temperature is — .

for PENDAS:

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
agreement between manufacturer and user.

8 Constructional requirements
This clause of Part 1 applies with the following modifications.

8.1 Strength of materials and parts
8.1.1 General

Addition:

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

A PENDA may be direct coupled to a transformer by means of a flange coupling or it may
connect to its supply by means of cable or via busbars as agreed between user and
manufacturer. Outgoing circuits shall be suitable for connection by means of cables.

A reliable locking device shall be provided on outdoor enclosures which prevents access by
unauthorized persons. Doors, lids and covers shall be so designed that, after they are locked,
they do not open due to subsequent moderate ground settlement, nor due to exposure to
vibration arising from traffic and/or ground excavation and reinstatement works.

8.1.5 Resistance of insulating materials to heat and fire

Additional subclause:

8.1.5.101 \Verification of category of flammability

The insulating materials used for enclosures, barriers_and>athery i parts shall have

8.1.6 Mechanical strength

Additional subclause:

8.1.6.101 Verification of mechanica

The mechanical properties : omply with 10.2.101 of this standard.

Parts of the PENDA-Q 1 g hedded/in the ground shall withstand the stresses
imposed on them :uri g ion 8 \al service and comply with 10.2.101.6.

Additional subcla

8.1.101

The thermal s

8.2.1 Protectiomagadinst mechanical impact

Subclause 8.2.1 of Part 1 does not apply.

8.2.2 Protection against contact with live parts, ingress of solid foreign bodies and
liquids

Addition:
Open type ASSeEMBLIES (IP 00) are not covered by this standard.

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 IP 34D according to IEC 60529. In other locations, the
minimum level of protection shall be at least IP33.
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PENDA-O’s that are intended to be installed in places accessible to the public shall, unless
otherwise stated by the user, be designed such that when any temporary cables are
connected, the enclosure shall provide a degree of protection of at least IP 23C according to
IEC 60529. See 8.8 of this standard.

8.4 Protection against electric shock
8.4.2.1 General

The third paragraph does not apply.

Additional subclause:

8.4.2.101 Earthing and short-circuiting means

which ensures the manufacturer’s indicated degree of protect
all parts of the ASSEMBLY. This requirement is not applicableN
arising from the system conditions and/or operational practic

8.4.3.1 Installation conditions

Additional paragraph:

s nes, outgoing units shall be
designed in such a way that an attach 5) can be earthed at the termination(s).

8.5 Incorporation of s

Additional paragraph:

Individual com - switching devices that are in compliance with
others standards\sha : e supplementary requirements of this standard.

8.8 Terminals for external conductors

Replacement of the first three paragraphs with the following:

In the absence of a special agreement between user and manufacturer, terminals shall be
capable of accommodating cables having copper or aluminium conductors from the smallest
to the largest cross-sectional area corresponding to the appropriate rated current (see
Table AA.1).

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.

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

Additional subclauses: Documents
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8.101 Marking as an obstacle to show clearance

Where a PENDA-O is intended for use in regions where heavy snowfalls occur in accordance
with 7.2, or alternatively, if required by the user, it shall be possible to mark it 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. The holders shall be constructed in a manner which
ensures that the holder or marking rod will give way to a mechanical force before the
transmitted force to the PENDA-O’s enclosure reaches the value which would adversely affect
the degree of protection (IP code).

8.102 Ease of operation and maintenance

All parts of the ASSEMBLY shall, as far as practicable, be readily accessible and replaceable
without excessive dismantling. The conditions for interchangeability o 7 of the\ ASSEMBLY

units, also the current in one phase of all outgoi
the PENDA shall be protected sufficiently to
accordance with 8.2. Instructions corcerning

by the manufacturer.

If the ASSEMBLY is intended to be conhectgth\to i serve power, for example a standby
generator, the switchgear/spnnecting evhall bevdesigned so that connection can be
made with the live parts i S pretectionrof IP 10 according to IEC 60529.

is operation all live parts of
degree of protection in

Locking arrangements sha i a PENDA to secure the door(s) and prevent
unauthorised aceess. ngs. of apyN\covers etc. which are removable for installation or
maintenance opexato ' esSible while the door(s) are open.

9 Performan

This clause o

10 Design™v
This clause of Part 1 applies with the following modifications.

10.1 General

Delete from the 2™ paragraph:
‘prior to the publication of the relevant product standard in the IEC 61439 series,’
Replacement of 4" paragraph with:

Design verification shall only be achieved by the application of tests in accordance with
Clause 10 of this standard. Alternatives methods of verification by calculation and validation
of design rules are not applicable to PENDAs complying with this standard.

Additional last paragraph: DOC u ments
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Where necessary to suit their particular network parameters, users may specify more onerous
or additional test requirements.

10.2 Strength of materials and parts
10.2.2 Resistance to corrosion
10.2.2.1 Test procedure

Replacement of last paragraph with the following:

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

In all other cases the corrosion resistance of each design of Asst
severity test A or B, as applicable and as detailed in 10.2.2.2 ang

10.2.2.2 Severity test A

Replacement of the test specification (paragraph 2) wj

Compliance is checked by
other deterioration. Howe

Subclause 10.2
with 10.2.2.2.

The complete ASSEMBLY shall be placed in an oven, the internal temperature of which is raised
to (100 + 2) °C over a period of 2 h to 3 h and maintained at this temperature for 5 h.

Compliance is checked by inspection that there are no visible signs of deterioration.
Deformation of protective covers manufactured from insulating materials is acceptable if they
are more than 6 mm distant from parts which may have a temperature rise in excess of 40 K
and do not support live components.

10.2.3.102 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.

NOTE When agreed between user and manufacturer, other tests to check the resistance to fire of materials of
enclosures, barriers and other insulating parts may be carried out.
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Compliance is checked by inspection that each set of specimens can be classified to category
HB40 criteria a) or b) in accordance with 8.4.1 of IEC 60695-11-10.

10.2.6 Mechanical impact

10.2.6 of Part 1 is not applicable to ASSEMBLIES complying with this standard.
Additional subclauses:

10.2.101 Verification of mechanical strength

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

of the independent tests. If the same sample ASSEMBLY is used
10.2.101, the compliance check for the second numeral of the deg

All tests shall be carried out with the ASSEMBLY fixed at its Qor
appropriate, added support at normal ground level as indica

@®
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Dimensions in millimetres

Start position

1000

A Impact

position

300

Cabinet

IEC 2569/10

psistance to shock load
hbedded base

Figure 102a — Diagram o
of a ground mo

Dimensions in millimetres

1000

\ Impact

position

[ Bume

300

S N O G U N PR NG!S PR

IEC 2570/10

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
Documents

Document Sharing Hub

Full document details: IEC 61439-5 2010


http://avadocuments2026.com/doc/iec-61439-5-2010
http://avadocuments2026.com/doc/iec-61439-5-2010

61439-5 © IEC:2010 - 15—

Dimensions in millimetres

Start position

1000

Impact y
position G

Cabinet

IEC 2571/10
Figure 103a — Diagram ©
for a ground mo

Dimensions in millimetres

1 000

Impact p
position O

IEC 2572/10

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
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With the exception of the test of 10.2.101.3 of this standard, 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.

10.2.101.1 Verification of structural strength
10.2.101.1.1 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).

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

6nt and back upper

Test 3 — A load of 60 N shall be applied for 5 min to each sidew enclosure in turn.
The centre of the load shall be 20 mm from the edge of the si I'wndex test and shall
be spread over a circular area of 10 mm diameter.

8 500 N/m”
Evenly distributed loa

\
Y
\
120QN
Force

N

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

For

7%

IEC 2573/10

Compliance is checked by verification after the test that the minimum degree of protection is
in accordance with 8.2.2, and the operation of the door(s) and locking points are not impaired;
also by verification that the electrical clearances have remained satisfactory for the duration
of the tests and in the case of an ASSEMBLY having metallic enclosure, that no contact
between live parts and the enclosure has occurred caused by permanent or temporary
distortion.

10.2.101.1.2 Verification of resistance to shock load

The test 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 least
1 m above the highest point of the ASSEMBLY. Documents
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