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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 3: Distribution boards intended to be operated
by ordinary persons (DBO)

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 electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

This commented version (CMV) of the official standard IEC 61439-3:2024 edition 2.0
allows the user to identify the changes made to the previous IEC 61439-3:2012
edition 1.0. Furthermore, comments from IEC TC SC 121B experts are provided to explain
the reasons of the most relevant changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61439-3 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 second edition cancels and replaces the first edition published in 2012. This edition
constitutes a technical revision.

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

a) alignment with the structure of IEC 61439-1:2020;

b) inclusion in the scope of more examples of the type of protection and control devices;

c) deletion of type A and type B DBOs;

d) addition of a new Annex BB related to DBOs used in a prosumer’s electrical installation
(PEI);

e) addition of a new Annex CC related to rated current of a DBO with additional source of
supply in parallel/simultaneously with another source that is connected to the DBO e.g. PV.

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

Draft Report on voting

121B/193/FDIS 121B/195/RVD

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 developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

This document is to be read in conjunction with IEC 61439-1:2020. The provisions of the general
rules dealt with in IEC 61439-1 are only applicable to this document insofar as they are
specifically 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 a 101 (102, 103, etc.) suffix are additional to the same
subclause in IEC 61439-1:2020.

Tables and figures in this document that are new are numbered starting with 101.
New annexes in this document 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 in the IEC 61439 series, published 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, or

e revised.

IMPORTANT — The "colour inside™ logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -

Part 3: Distribution boards intended to be operated
by ordinary persons (DBO)

1 Scope

This part of IEC 61439 defines the specific requirements for distribution boards intended to be
| operated by ordinary persons (abbreviated DBO throughout this document, see 3.1.101) as
follows:

| — assemblies intended to be operated by ordinary persons (e.g. switching operations and
replacing fuse-links), e.g. in domestic (household) applications;

| — assemblies containing outgoing circuits with protective devices intended to be operated by
ordinary persons, complying e.g. with IEC 60898-1, the IEC 61008 series, the IEC 61009
series, |[EC 62606, IEC 62423 and IEC 60269-3;

- assemblies for applications where the-rated nominal [ 1 voltage to earth does not exceed
300 V AC (see Table G.1 of IEC 61439-1:2020);
NOTE The voltage limits for DC applications are under consideration.

— assemblies with a rated current (/,.) of the outgoing circuits not exceeding 125 A and a
rated current (I,,5) not exceeding 250 A,

— assemblies intended for use in connection with the generation, transmission, distribution

and conversion of electrical energy, and for the control of equipment consuming electrical
energy and for associated data processing; |2

— enclosed, stationary assemblies;

— assemblies for indoor or outdoor use.

DBOs can contain protection devices, control devices, signalling devices alone or a combination
of devices e.g. circuit-breakers, load shedding relay, energy management, communication
devices, lighting control. |4

This document does not apply to an empty enclosure nor to individual devices and
self-contained components, such as circuit-breakers, fuse-switches, electronic equipment;-ete.
which comply with the relevant product standards, it describes the integration of devices, or
self-contained components, or both, into a DBO or into an empty enclosure forming a DBO.

This document applies to DBOs designed, manufactured, and verified on a one-off basis or fully
standardized and manufactured in quantity.

This document does not apply to the specific types of assemblies covered by other parts of the
IEC 61439 series.

NOTE Enclosures for electrical accessories for household and similar fixed electrical installations are covered in
IEC 60670-24.

Documents
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Nominal voltage is used to align with Table G.1 for the correlation between nominal supply system voltages and the corresponding rated impulse withstand voltage of the equipment.

This bullet point highlights that a DBO can be utilized for different aspects related to electrical energy distribution.

This text was moved to Subclause 3.1.101 as Note 4 to clarify the definition of a DBO.

This paragraph uses examples to clarify the varied range of devices that a DBO can contain for many different applications.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

Clause 2 of IEC 61439-1:2020 is applicable in addition to the following.

Addition:
IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for use by
unskilled persons (fuses mainly for household and similar applications) — Examples of
standardized systems of fuses A to F

IEC 60364-8-82, Low-voltage electrical installations — Part 8-82: Functional aspects —
Prosumer's low-voltage electrical installations

IEC 60898-1:20140, Electrical accessories — Circuit-breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for a.c. operation

IEC 60669-2-4, Switches for household and similar fixed electrical installations — Part 2-4:
Particular requirements — Isolating switches

IEC 60947-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units

IEC 61008 (all parts), Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCBs)

IEC 61009 (all parts), Residual current operated circuit-breakers with integral overcurrent
protection for household and similar uses (RCBOs)

IEC 61439-1:204142020, Low-voltage switchgear and controlgear assemblies — Part 1: General
rules

IEC 62423:2009, Type F and type B residual current operated circuit-breakers with and without
integral overcurrent protection for household and similar uses

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

IEC 62606, General requirements for arc fault detection devices

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61439-1:2020 and
the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/ Documents
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e |SO Online browsing platform: available at https://www.iso.org/obp

Clause 3 of IEC 61439-1:2020 is applicable except as follows.

3.1 General terms

Additional terms and definitions:

3.1.101
distribution board intended to be operated by ordinary persons
DBO

assembly used to distribute and control electrical energy for all types of electrical supplies and
loads, intended for operation by ordinary persons | §

Note 1 to entry: For operation by ordinary persons, see 8.4.6.1 of IEC 61439-1:2020.

Note 2 to entry: Switching operations and replacing fuse-links are examples of operations intended to be carried
out by ordinary persons.

Note 3 to entry: Definition 3.1.101 does not preclude the DBO from being operated by skilled or instructed persons,
and also being used in non-domestic installations. | 6

Note 4 to entry: DBOs can be assembled outside the factory of the original manufacturer. DBOs can be assembled
by the original manufacturer or by an assembly manufacturer.

4 Symbols and abbreviations

Clause 4 of IEC 61439-1:2020 is applicable.

5 Interface characteristics
Clause 5 of IEC 61439-1:2020 is applicable except as follows.

5.1 General

Addition:

This objective can be achieved through one of two typical processes; the user will either select
a catalogue product, the characteristics of which meet the required user needs, or make a
specific agreement with the manufacturer.

In both cases, the specification schedule according to Annex AA is intended to help the user to
provide all data necessary to specify, and to help the manufacturer to provide the actual DBO
characteristics. In some cases information declared by the DBO manufacturer mad take the

place of an agreement. ocuments
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5.2.4 Rated impulse withstand voltage (Uj;,) (of the assembly)

Replacement:

The rated impulse withstand voltage of the assembly shall be equal to or higher than the values
stated for the transient overvoltages occurring in the electrical system(s) to which the circuit is
designed to be connected.

DBOs shall comply with a minimum overvoltage category Il (see IEC 60364-4-44) according to
Table G.1 of IEC 61439-1:2020.

5.3.1 Rated current of an assembly (7,,)
Addition:

See Annex CC for examples of when a generator, for example a photovoltaic system, wind
turbine, battery is used as additional source(s) of supply in parallel with another source that is
connected to the DBO. |8

5.4 Rated diversity factor (RDF)

Addition:

In the absence of an agreement between the DBO manufacturer and user concerning the actual
load currents, the type of load, the assumed loading of the outgoing circuits of the DBO or group
of outgoing circuits-may can be based on the values in Table 101.

The assumed load current is the rated current of the protective device I, as required by the
user, multiplied with the assumed loading factor of Table 101. [9

NOTE 101 The rated current 7 of a protective device is defined in their product standard.

6 Information
Clause 6 of IEC 61439-1:2020 is applicable except as follows.

6.1 Assembly designation marking

Addition to the first paragraph:

The test of 10.2.7.1 only applies to DBOs intended for outdoor installation.

Addition of the following new item:

e)—rated-current-of- the- DBO-using-thesymbelnp_e-g—Inpa 250-A; 11
fh) degree of protection if greater than IP2XC.

6.2.2 Instructions for handling, installation, operation and maintenance
Documents
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This addition links to Annex CC which highlights specific points for consideration when determining the rated current of a DBO with an additional and simultaneous parallel supply. This has a synergy with prosumer’s electrical installations (PEI).

This text explains how, in the absence of specific information, an assumption of design current of the circuit IB can be derived from the protective device In, and the assumed loading factor of Table 101.

All country notes are moved into Annex DD List of notes concerning certain countries.

The requirement to mark the rated current of the assembly is now in IEC 61439-1:2020.
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The original or assembly manufacturer shall provide in their documentation, any routine
verification required to be carried out by the installer for the DBO to conform to IEC 61439-3. 12

6.3 Device and/or component identification

Addition:

For RCDs supplying more than one final circuit, it shall be possible for ordinary persons to
identify which outgoing circuits the RCD supplies, for example when the RCD is adjacent to the
outgoing group of circuits it supplies or by providing labels for the installer to apply to the DBO
after installation. The identification means shall be visible without accessing live parts. 13

7 Service conditions
Clause 7 of IEC 61439-1:2020 is applicable except as follows.

7.1.32 Pollution degree
Addition:

A minimum pollution degree 2 applies.

7.2 Special service conditions

Addition:

NOTE 101 The effects upon a DBO design and related ratings, instructions, etc. when used in a prosumer’s
electrical installation (PEI) can take account of the relevant requirements in IEC 60364-8-82. See Annex BB. 14

8 Constructional requirements
Clause 8 of IEC 61439-1:2020 is applicable except as follows.

8.1.3.2.2 Resistance of insulating materials to normal heat

Addition:

NOTE 101 This Subclause 8.1.3.2.2 also applies to covers and enclosures made of insulating materials. 19

8.2.1 Protection against mechanical impact (IK code)

Replacement:

The DBO shall comply with the following IK codes according to IEC 62262:

— IKO05 for a DBO for indoor use;
— IKO7 for a DBO for outdoor use.

Compliance shall be verified according to 10.2.6.

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

Replacement of the second paragraph:

Documents
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This text highlights the need to provide details in documentation of any routine verification that is necessary to be carried out by the installer for conformity with IEC 61439-3.

This text clarifies the requirement for an ordinary person to be able to identify which circuits an RCD supplies. It explains the requirement can be met by the location of the RCD in relation to the circuits it serves or labels provided, and which can be applied by the installer.

This new note highlights the importance to refer to Annex BB and consider the implications of a prosumer’s electrical installation (PEI) in relation to the DBO design and related ratings, instructions, etc. It reflects the growing market related to renewable energy sources and the relationship between installation rules in IEC 60364-8-82 and a DBO.

This new note removes any ambiguity by stating that this clause for resistance of insulating materials to normal heat applies to covers and enclosures made of insulating materials.
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The degree of protection of a DBO-fer-indoorinstallation shall be at least IP2XC after installation
in accordance with the DBO manufacturer’s instructions. 16

IP2XC shall be maintained when operating devices e.g. switching and operating test buttons in
normal use. The degree of protection can be temporarily reduced when permitted in a product
standard for use by ordinary or unskilled persons e.g. IEC 60269-3 for replacing a fuse-link.

NOTE 101 A DBO can have more than one IP rating e.g. door open IP2XC and door closed IP3X or drain holes
IPXXD. A7

Paragraphs 5 and 6 and the associated examples in IEC 61439-1 do not apply to this document.

8.4.2.3 Barriers or enclosures

Replacement of the first paragraph:

Bare live parts shall be inside enclosures or behind barriers. The enclosures or barriers shall
provide a degree of protection of at least IPXXC. 18

This-subelause-of Part-1-does-not-apply- 19

8.5.3 Selection of switching devices and components

Addition:

When a switch-disconnector, circuit-breaker without overcurrent protection or an isolating
switch is incorporated in the DBO, it shall conform to IEC 60947-3, IEC 60947-2 or
IEC 60669-2-4 as appropriate to the DBO ratings. 20

Outgoing circuits shall contain protective devices, intended to be operated by ordinary persons,
for example conforming to IEC 60898-1, the IEC 61008 series, the IEC 61009 series,
IEC 62423, IEC 62606 and IEC 60269-3.

An incoming protective device incorporated within the DBO not conforming to a product
standard intended to be operated by ordinary persons, shall require a key or tool for re-closing
after tripping and for the replacement of a fuse-link. Alternatively, a label shall be located in the
vicinity of the incoming protective device stating that re-closing of the tripped device and the
replacement of a fuse-link shall only be carried out by an instructed or skilled person. 21

Circuit-breakers shall be designed or installed in a way that it shall not be possible to modify
their settings or calibration without a deliberate act involving the use of a key or tool,—and

resultingin-a-visible-indication-of their-setting-orcalibration.
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Indoor installations is deleted, as it does not relate to the objective of IP2XC and applies to all DBOs indoor or outdoor.

This note explains how it is permissible and possible, to have more than one IP rating.

This modification clarifies the requirement of with IPXXC in relation to barriers and enclosures for a DBO.

This deletion reflects that IEC 61439-1:2020 has removed reference to obstacles.

Subclause 8.5.3 second paragraph contains a requirement pertaining to outgoing circuits containing protective devices for operation by ordinary persons. The first paragraph now clarifies that this requirement does not relate to a switch-disconnector or isolating switch and specifies the related product standards for such devices to avoid any ambiguity.

This paragraph represents editorial changes that replaces the above paragraph relating to the re-closing of the incoming protective device, where the device product standard is not intended for the operation by ordinary persons.
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NOTE 101 These requirements reflect that protective device product standards for ordinary people are limited to a
maximum rated current of 125 A. Household premises can require electrical supplies greater than 125 A and the use

of DBOs therefore, these particular installations are within the scope of IEC 61439-3. 22
8.6.1 Main circuits

Replacement of the second paragraph:

Each of the conductors between the incoming unit and outgoing unit as well as the components
| included in these units-may can be rated on the basis of the reduced short-circuit stresses
occurring on the load side of the respective outgoing short-circuit protective device, provided
that these conductors are arranged so that-under-normal-operation an internal short-circuit
between-phases live parts and/er between-phases live parts and earth is not to be expected as
required by 8.6.4 and Table 4 of IEC 61439-1:2020.

8.8 Terminals for external-conductors cables

Addition:

When a device or component in an outgoing circuit does not incorporate a neutral terminal, the
number of neutral terminals of a DBO shall be not less than one outgoing terminal for each
outgoing circuit requiring a neutral terminal. These terminals shall be located or identified in the
same sequence as their respective-phase line conductor terminals. 23

The maximum number of neutral conductors that are permitted to be connected to each device
or component neutral terminal, shall be as stated in the manufacturer’s instructions.

DBOs shall have a minimum of two terminals for electrical installation protective bonding
conductors.

9 Performance requirements

Clause 9 of IEC 61439-1:2020 is applicable except as follows.

9.1.1 General

Addition:

NOTE |EC 60664-1:2020 contains the requirements for supplementary and reinforced insulation (Class 11). 24
10 Design verification

Clause 10 of IEC 61439-1:2020 is applicable except as follows.

10.2.2.2 Severity test A

Addition:
Documents
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This new note explains why Subclause 8.5.3 contains requirements for an incoming protective device incorporated within the DBO not conforming to a product standard intended to be operated by ordinary persons.

The new text qualifies that some devices/components have terminals for external neutral cables therefore, if these are utilised, the number of neutral terminals provided in the DBO can be appropriately reduced.

This note references the 2020 version of IEC 60664-1 and replaces the note in the corrigendum to IEC 61439-1:2020 which specifies IEC 60664-1: 2007.
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The following is an alternative test.

All grease is removed from the parts or representative samples of the steel enclosures of the
DBO to be tested, by immersion in a cold chemical degreaser such as methyl chloroform or
refined petrol for 10 min. The parts are then immersed for 10 min in a 10 % solution of
ammonium chloride in water at a temperature of (20 + 5) °C.

Without drying but after shaking off any drops, the parts are placed for 10 min in a box
containing air saturated with moisture at a temperature of (20 + 5) °C.

After the parts have dried for 10 min in a heating cabinet at a temperature of (100 £ 5) °C and
have been left at room temperature for 24 h, their surfaces shall show no signs of iron
oxidization.

Traces of iron oxide on sharp edges and any yellowish film removable by rubbing are ignored.

For small helical springs and the like, and for inaccessible parts exposed to abrasion, a layer
of grease—may can provide sufficient protection against iron oxidization. Such parts are
subjected to the test only if there is doubt about the effectiveness of the grease film, and the
test is then made without previous removal of the grease.

10.2.2.4 Results to be obtained

The first paragraph of 10.2.2.4 of IEC 61439-1:2020 does not apply to the alternative test of
this document.

10.2.3.2.1 Verification by test 25

Addition:

NOTE 101 850 °C does not apply to accessible parts of the enclosure after mounting in hollow walls e.g. covers, |
doors.

10.2.6 Verification of protection against mechanical impact (IK code) ‘

Replacement:

Verification of the degree of protection against mechanical impacts shall be carried out in
accordance with I[EC 62262.

The test shall be carried out by means of a hammer test apparatus as described in
IEC 60068-2-75, for example an impact spring hammer at an ambient air temperature between
10 °C and 40 °C immediately after the DBO has been kept for 2 h at a temperature of
-5°C + 1K for indoor use and -25°C+1K for outdoor use#he—test—rs—made—aﬁer—me

eu%deepus& A test at -25 °C for outdoor use also valldates the C for mdoor use, SO only
one test at =25 °C is required.

Compliance is checked on those exposed parts of the DBO which-may can be subjected to
mechanical impact when mounted as in normal use.

The sample with a cover, or the enclosure, if any, shall be fixed as in normal use or placed

against a rigid support. Documents
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Subclause 10.2.3.2.1 is editorially aligned with IEC 61439-1:2020.
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Three blows shall be applied on separate places of each of the accessible faces and door (if
provided). The impacts shall be evenly distributed on the faces of the enclosure(s) under test.
In no case shall the impacts be applied in the surrounding area of the same point of the
enclosure. A new sample for each accessible face is used, unless the previous test has not
influenced the results of the subsequent test(s), then the sample may be reused. The blows
shall not be applied to knock-outs, built-in components complying with other standards, or other
fastening means which are recessed below the surface so as not to be subjected to an actual
impact.

Cable entries which are not provided with knock-outs shall be left open. If they are provided
with knock-outs, two of them shall be opened.

Before applying the blows, fixing screws of bases, covers and the like shall be tightened with a
torque equal to that specified in Table 102.

After the test, a visual inspection shall verify that:
— the degree of protection (IP code) of the enclosure is not impaired, where doubt exists the
appropriate IP test according to 10.3 should be carried out;

— dielectric properties have been maintained, where doubt exists the appropriate dielectric
tests according to 10.9 of IEC 61439-1:2020 as modified in this document, should be carried
out; 26

— removable covers can be removed and reinstalled;

— doors can be opened and closed. 27
10.2.7 Marking
10.2.7.1 \Verification by test

Addition of a new first paragraph:
This test only applies to DBOs intended for outdoor installation.

10.2.8 Mechanical operation
10.2.8.1 Verification by test

Replacement of the first and second sentences of the second paragraph:

For parts, required to be verified by test e.g. mobile parts such as doors (see 8.1.5 of
IEC 61439-1:2020), satisfactory mechanical operation shall be verified after installation in the
DBO. The number of operating cycles shall be 50. 28

10.3 Degree of protection of assemblies (IP Code)

Replacement of the second paragraph and dashed items:

Degree of protection (IP code) tests shall be carried out:

o for the test of protection against contact with live parts, all covers and doors which are
required to be opened or removed without the use of a key or tool shall be opened or
removed;

o for the test of protection against contact with live parts, all covers and doors _which are
required to be opened or removed to provide access for operating devices B(muments

Document Sharing Hub

Full document details: IEC 61439-3 2024 CMV


A new requirement is introduced that qualifies where doubt exists relating to IP and dielectric properties being maintained, appropriate tests shall be applied.

The verification methods are bulleted for clarity.

Subclause 10.2.8.1 is editorially aligned with IEC 61439-1:2020 and was previously Subclause 10.13.
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persons, for example resetting circuit-breakers, RCDs or pressing an RCD test button,
shall be opened or removed; 29

e with all covers and doors in place and closed as in normal service, irrespective of
whether they can be opened or removed, with or without the use of a key or tool;

e tests shall be carried out in a de-energized state (main and auxiliary circuits).

Where the assembly is made up of multiple sections or is described as extendable, joined
sections shall be included.

10.10.2.2.3 Functional units

Replacement of the second and third paragraphs of 10.10.2.2.3 b):

Where outgoing devices for the DBO have a range of rated currents, a single /. test can be
used to establish the / ratings for the complete range without further testing where: 30

—_

the ranges covered are from the same manufacturer’s series;

w N

)

) the ranges covered all have the same physical dimensions;

) the ranges covered have the same electrical connection arrangements line and load;
)

N

using the data given by the device manufacturer, the device with the highest total power
loss within the product range is used for the test;

5) the device is placed in the most onerous position with respect to mutual heating, and
insulating effects.

10.10.2.3.1 General

Addition after the-third fourth paragraph:

In the absence of manufacturer’s instructions, the tightening torque applied to terminals shall
be in accordance with those specified for the temperature rise test in the relevant device product
standard.

10.10.2.3.2 Test conductors

Modification:
Bullet points b), ¢) and d) do not apply to this document. 31

10.10.2.3.6 Verification considering individual functional units separately and the
complete assembly

Addition tofeurth the second paragraph:

A method to determine the most onerous group for continuously loaded and adjacent circuits to
be tested, so that the highest possible temperature-rise is obtained, is for the rated current of
the DBO (1,,), to be distributed amongst the smallest possible number of adjacent, continually

and simultaneously loaded outgoing circuits, so that each of these circuits is loaded with: 32
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Note 101 in Subclause 8.2.2 explains that a DBO can have more than one IP rating e.g. door open IP2XC and door closed IP3X. This second bullet highlights that the test to verify a minimum IP2XC must be applied with all doors and covers open/removed where they facilitate access to devices for operation by ordinary persons.

These new bullets provide a detailed method as an option to apply a single Inc test to cover a complete range.

These bullet points in Part 1 are not applicable to a DBO as they exceed the 250 A rated current limit by this standard.

This paragraph describes a method of derivation for test arrangements for mutual thermal influences producing the highest possible temperature-rise for adjacent circuits that are simultaneously and continually loaded. The two new bullet points describe methods that can be applied.

This approach could be utilized for a DBO range of varied configurations to minimize the number of temperature rise tests to verify the range.
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(i) Ingorly x RDF; 1,4, and RDF being estimated values by the manufacturer so as to estimate
the test currents. If verified by the test, this produces a rated value Ing and provides the
possibility to calculate the RDF; or

(i) I, * the assumed loading factor in Table 101. This method uses the assumed loading factor

as a means to estimate the RDF to use for the test. If verified by the test, this produces a
rated value 7.

In both (i) and (ii), the actual RDF per circuit is calculated by dividing Ing by I,,. from their verified
tested values.

10.10.2.3.7 Verification considering—individual functional units and the main and
distribution busbars separately as well as the complete assembly

Addition to item c):

Where the device tested achieves an /. equal to its rated current /,, all other devices in the
same constructional range have an I, equal to their 7. 33

Where the device tested achieves an /. lower than its rated current /,, the same reduction is
applied to all other devices in the constructional range. For example, a device with an 7,, of 63 A
achieves an /. of 55 A: 55/63 = 0,874. The [ of the other devices in the same constructional
range is /, x 0,874. 34

Addition to item d):

A method to determine the most onerous group for continuously loaded and adjacent circuits to
be tested, so that the highest possible temperature-rise is obtained, is for the rated current of
the DBO (/,5), to be distributed amongst the smallest possible number of adjacent, continually

and simultaneously loaded outgoing circuits, so that each of these circuits is loaded with: 35

(i) Ingorl,. x RDF;I,,and RDF being estimated values by the manufacturer so as to estimate
the test currents. If verified by the test, this produces a rated value Ing and provides the
possibility to calculate the RDF; or

(i) I,,c x the assumed loading factor in Table 101. This method uses the assumed loading factor

as a means to estimate the RDF to use for the test. If verified by the test, this produces a
rated value 7.

In both (i) and (ii), the actual RDF per circuit is calculated by dividing /.4 by /,,; from their verified
tested values.

10.10.3.2 Assemblies
Addition:

DBOs with synthetic enclosures are considered representative of DBOs with metallic

| enclosures, if the highest-air temperature rise on the inside surfaces of the synthetic enclosure
does not exceed the maximum surface temperature rise for the accessible external metal
surfaces according to Table 6 of IEC 61439-1:2020. When it has been verified that the highest
surface of the enclosure is the hottest location, the internal air thermocouple located.at the to
of the enclosure can be used to establish the highest temperature rise on the insid Qﬁuﬁ%ents

Document Sharing Hub

Full document details: IEC 61439-3 2024 CMV


This paragraph qualifies that a single tested device achieving an Inc equal to its rated current In can be used to verify an Inc for all other devices in the same constructional range.

This paragraph introduces a method to enable the Inc of the same constructional range to be derived from a single tested device where the rated current Inc in the DBO cannot achieve the device rated current In.

This paragraph describes a method of derivation for test arrangements for mutual thermal influences producing the highest possible temperature-rise for adjacent circuits that are simultaneously and continually loaded. The two new bullet points describe methods that can be applied.

This approach could be utilized for a DBO range of varied configurations to minimize the number of temperature rise tests to verify the range.
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10.10.4.2.3 Results to be obtained
Addition:

NOTE Guidance is in the form of a publication of the maximum rated current at a specified ambient air temperature
in the immediate vicinity of the device.

EXAMPLE

a) As a starting point, data identifies that the 7, = 125 A at 50 °C free air ambient temperature of the device

therefore, it is derated by 0,8 x 125 A = 100 A. 100 A is used in the calculation to avoid hot spots and the limiting
ambient temperature is 50 °C. If the enclosure is capable of dissipating power losses equal to or greater than
those generated based on 100 A and the calculated internal air temperature does not exceed 50 °C, it is verified
that the continuous permissible load is 100 A.

b) However, if for the same 125 A device derated to 100 A, the calculated air temperature within the enclosure is
60 °C thus exceeding the 50 °C limit, and the 125 A device manufacturer’s information limits the device I, to
80 A at 60 °C free air ambient temperature, to avoid hot spots, a safety margin is applied i.e. 0,8 x 80 A = 64 A,
it is verified that the continuous permissible load is 64 A. No further calculation would be required, as 64 A
accounts for both the 0,8 factor and ambient temperature limits.

If a continuous permissible load of 100 A is required, then: an enclosure with higher dissipating power losses, or a
device with lower power losses, or a device with a higher rated current for ambient temperature can be used, or a

combination to achieve conformity. 36

10.10.4.3.2 Results to be obtained
Addition:

NOTE Guidance is in the form of a publication of the maximum rated current at a specified ambient air temperature
in the immediate vicinity of the device.

EXAMPLE 37

a) As a starting point, data identifies that the 7, = 125 A at 50 °C free air ambient temperature of the device

therefore, it is derated by 0,8 x 125 A = 100 A. 100 A is used in the calculation to avoid hot spots and the limiting
ambient temperature is 50 °C. If the enclosure is capable of dissipating power losses equal to or greater than
those generated based on 100 A and the calculated internal air temperature does not exceed 50 °C, it is verified
that the continuous permissible load is 100 A.

b) However, if for the same 125 A device derated to 100 A, the calculated air temperature within the enclosure is
60 °C thus exceeding the 50 °C limit, and the 125 A device manufacturer’s information limits the device 7, to

80 A at 60 °C free air ambient temperature, to avoid hot spots, a safety margin is applied i.e. 0,8 x 80 A = 64 A,
it is verified that the continuous permissible load is 64 A. No further calculation would be required, as 64 A
accounts for both the 0,8 factor and ambient temperature limits.

If a continuous permissible load of 100 A is required, then: an enclosure with higher dissipating power losses, or a
device with lower power losses, or a device with a higher rated current for ambient temperature can be used, or a
combination to achieve conformity.
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These examples provide additional information to the previous ones. In particular, b) provides a more detailed example of the application of the 80 % safety margin when the calculated air temperature exceeds the device manufacturers specification having already been derated.

These examples provide additional information to the previous ones. In particular, b) provides a more detailed example of the application of the 80 % safety margin when the calculated air temperature exceeds the device manufacturers specification having already been derated.
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10.11.5.3.3 Incoming circuit and main busbars

Addition:

A rated conditional short-circuit current can be assigned where the distance of the main and
distribution busbar between the load terminals of the incoming device connected to the main
busbar and the supply terminals of the outgoing functional unit does not exceed 3 m. The main
busbar, distribution busbar and incoming device may be tested and rated on the basis of the
reduced short-circuit stresses occurring on the load side of the respective short-circuit
protective device within each unit, provided that these conductors are arranged so that an
internal short-circuit between phases—and/live parts or between-phases live parts and earth is
not to be expected (see 8.6.4 of IEC 61439-1:2020).

NOTE Examples of conductor types and installation requirements are given in Table 4 of IEC 61439-1:2020.

11 Routine verification

Clause 11 of IEC 61439-1:2020 is applicable except as follows.

11.9 Dielectric properties

Addition after the first paragraph:

A dielectric test is not required on a DBO containing busbars and/or prefabricated main circuit

wiring only,—her—on—simple—constructions where inspection of the conductors and cables,

including proper laying is sufficient to validate clearances. 38

Table 6 — Temperature-rise limits (9.2)

Replacement of footnote c:

¢ When specified in the device manufacturer's instructions, manual operating means for miniature circuit-breakers,
residual current operated circuit-breakers with integral overcurrent protection, residual current operated circuit-
breakers without integral overcurrent protection, arc-fault detection devices etc. within the DBO, which are only
accessible after a cover or door is opened, are permitted to sustain a 25 K increase on these temperature-rise

limits. 39
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The text “nor on simple constructions” is deleted because “simple construction” is ambiguous and open to interpretation. The text “to validate clearances” is added to highlight the objective of the inspection.

This replacement note uses specific terms as examples to clarify the types of devices to which this note applies to. Also, it now explains that the note only applies to devices within the DBO which are only accessible after a cover or door is opened.
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Additional tables and figure:

Table 101 — Values of assumed loading 40

Number of outgoing circuits for general
purpose and other specific circuits

Assumed loading factor

2and 3 0,8
4 and 5 0,7
6 to 9 inclusive 0,6
10 and above 0,5

Circuits such as for EV charging equipment or PV,

unless load control load reduction is included in
the associated equipment or installed in the DBO
or a combination of both.

Table 102 — Tightening torque values for the verification of mechanical strength

Diameter of thread Tightening torque
mm Nm 2

Metric standard Range of diameters |b e @
values "d"
mm mm

2,5 d<28 0,13 0,26 0,26

3,0 2,8<d=<3,0 0,16 0,33 0,33

- 3,0<d=<3,2 0,20 0,40 0,40

3,5 3,2<d=<3,6 0,26 0,53 0,53

4 36 <ds<4,1 0,47 0,80 0,80

4,5 4,1<d<s47 0,53 1,20 1,20

5 4,7<d<53 0,53 1,33 1,33

6 53<d=<6,0 0,80 1,66 2,00

8 6<d<8 1,66 2,33 4,00

10 8<d=<10 - 2,66 6,66

12 10<ds12 - - 9,33

14 12<ds<15 - - 12,6

16 15<d=<20 - - 16,6

20 20<d=<24 - - 24

24 24 < (4 - - 33

28 For screws and fasteners made of plastic, the tightening torque applied shall be the value specified in the
manufacturer’s instructions. 90° locking mechanisms not containing a thread are not subjected to the tightening
torques-preseribed specified in this table, they are operated so as to engage in normal use.

b Column | applies to screws without heads which, when tightened, do not protrude from the hole and to other
screws which cannot be tightened by means of a screwdriver with a blade wider than the root diameter of the
screw.

¢ Column Il applies to nuts and screws, which are tightened by means of a screwdriver.

d  Column Il applies to nuts and screws, which can be tightened by means other than a screwdriver.
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Table 101 is expanded beyond general circuits to include specific circuits such as EV charging equipment or PV and highlights that load control can be used to influence the assumed loading of a DBO. This links to IEC 60364 installation requirements, particularly in prosumer’s electrical installation (PEI) and renewables.

http://www.avadocuments.com/doc/iec-61439-3-2024-cmv
http://www.avadocuments.com/doc/iec-61439-3-2024-cmv

I- Rated current of the DBO: /nA 100 A
Outgoing unit
1 Outgoing unit 1 Inc 80 A
Inc 80 A Outgoing unit 2 Inc 80 A
TEST current
80 A
Outgoing functional units Inc 63 A maximum
Total outgoing circuits in DBO = 8
From Table 101 assumed loading factor for 8 outgoing
circuits = 0,6
1 1 1 1
a b [

Main incoming unit

Test currents:

Rated current of the
DBO (/nA) 100 A

Main incoming unit = 100 A

TEST current 100 A

P
<

Outgoing unit 1 = test current 80 A

Outgoing unit
2

Inc oU A

TEST current Test current 1b=63 A x 0,6 =37,8 A

20 A
Testcurrent1Ic=6 A =44 A

Total 80 A

Outgoing
functional unit

o N

Circuit 1c is the balance current to load the outgoing unit
1 to its rated circuit current (/nc), so as to achieve the
highest temperature rise.

Outgoing circuit

Outgoing unit 2 = test current 20 A, which is the
balance to obtain incoming circuit /nA so as to achieve
the highest temperature rise. Therefore outgoing circuit
o —— — — — — — — — — — — e 2a=32Ax0,6=19,2A

and 2b = 2 A loaded to 0,8 A (balance)

IEC 177/02

Documents

Document Sharing Hub

Full document details: IEC 61439-3 2024 CMV


http://www.avadocuments.com/doc/iec-61439-3-2024-cmv
http://www.avadocuments.com/doc/iec-61439-3-2024-cmv

IEC 61439-3:2024 CMV © IEC 2024 -21 -
Annexes

Annexes of IEC 61439-1:2020 are applicable except as follows.

Annex C and Annex D of IEC 61439-1:2020 are not applicable.

Addition of Annex AA, Annex BB and Annex CC:
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Annex AA
(informative)

Items subject to agreement between
the-assembly DBO manufacturer and the user

The information given in Table AA.1 is subject to an agreement between the-ASSEMBLY DBO
manufacturer and the user. In some cases the information declared by the-AssemBsLyY DBO
manufacturer may take the place of an agreement.

Table AA.1 — Items subject to agreement between
the-Assemety DBO manufacturer and the user

contribute to the short-circuit current

make a
significant
contribution
allowed for

Reference
clause or Options listed
Characteristics subclause of Default a instandard l_Jser c
IEC 61439- arrangement IEC 61439-3P requirement
1:2020
Electrical system
Earthing system 5.6, 8.4.3.1, Manufacturer’s TT/TN-C/
8.4.3.2.3, 8.6.2, standard, TN-C-S/IT/
10.5, 11.4 selected to suit TN-S
local
requirements
Nominal voltage of the power supply 3.8.9.1, 5.2.1, Local, according Rated-Nominal
(V) 8.5.3 to installation voltage to earth <
conditions 300 V AC
Transient overvoltages 5.2.4,8.5.3, Determined by Overvoltage
9.1, Annex G the electrical category Il
system
Temporary overvoltages 9.1 Nominal system None
voltage +
1200V
Rated frequency f, (Hz) 3.8.4412, 5.45, According to 50 Hz / 60 Hz
8.5.3, local installation
10.10.2-3.1, conditions
10.11.5.4
Additional onsite testing requirements: 11.10 Manufacturer’s None
wiring, operational performance and standard,
function according to
application
Short-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 Min. 60 % of None
neutral conductor phase values
Prospective short-circuit current in the 10.11.5.6 Min. 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 protective 9.3.4 According to None
devices including external short-circuit local installation
protective device details conditions
Data associated with loads likely to 9.3.2 No loads likely to None

Full document details: IEC 61439-3 2024 CMV
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Reference
clause or Options listed
Characteristics subclause of Default a in-standard L.Jser c
IEC 61439- arrangement IEC 61439-3P requirement
1:2020
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
against indirect contact) conditions supply /
Electrical
separation /
FotalDouble or
reinforced
insulation
Installation environment
Location type 3.5,8.1.4,8.2 Manufacturer’s Indoors /
standard, Outdoors
according to
application
Protection against live parts, ingress of 8.2.2,8.2.3 Indoors 2XC3X4XBXs
solid foreign bodies and water (enclosed): 68X
IP2XC
After removal of
Outdoors (min.): | removable parts:
IP23
As for connected
position /
Reduced
protection
to manufacturer’s
standard
External mechanical impact (IK code) 8.2.1,10.2.6 Indoors IK05 None
Outdoors IK07
Resistance to UV radiation (applies for 10.2.4 Indoors: Not None
outdoor assemblies only unless applicable
specified otherwise
P ) Outdoors:
Temperate
climate
Resistance to corrosion 10.2.2 Normal None
Indoor/Outdoor
arrangements
Ambient air temperature — Lower limit 7.1.1 Indoors: -5 °C None
Outdoors: =25 °C
Ambient air temperature — Upper limit 7.1.1 40 °C None
Ambient air temperature — Daily 7.1.1,9.2 35 °C None
average maximum
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Reference
clause or Options listed
Characteristics subclause of Default a in-standard L.Jser c
IEC 61439- arrangement IEC 61439-3P requirement
1:2020
Maximum relative humidity 7.1.21 Indoors: None
509 Ag°C
95 % at
-5°C to +30 °C
70 % at +35 °C
57 % at +40 °C
Outdoors:
100.% gt 25 °C
100 % at
-25°C to +27 °C
60 % at 35 °C
46 % at 40 °C
Pollution degree (of the installation 7.1.32 2 3,4
environment)
Altitude 7.1.41 <2000 m None
EMC environment (A or B) 9.4, 10.12, A/B Al or B
Annex J
Special service conditions (e.g. 7.2,85.4,9.3.3 No special None
vibration, exceptional condensation, Table 7 service
heavy pollution, corrosive environment, conditions
strong electric or magnetic fields,
fungus, small creatures, explosion
hazards, heavy vibration and shocks,
earthquakes)
Installation method
Type 3.3,5.6 Manufacturer’s Various e.g.
standard floor-standing /
wall-mounted
Stationary/Movable 3.5 Stationary None
Maximum overall dimensions and 5.6,6.2.1 Manufacturer’s None
weight standard,
according to
application
External conductor type(s) 8.8 Manufacturer’s Cable / Busbar
standard trunking system
Direction(s) of external conductors 8.8 Manufacturer’s None
standard
External conductor material 8.8 Copper Copper /
Aluminium
External-phase line conductor, cross- 8.8 As defined within None
sections, and terminations the standard
Eeomel e e b rendalons cron e 8.8 As defined within None
sections.-and-terminations the standard
External protective, neutral, mid-point,
PEL, PEM, PEN conductor cross-
sections and terminations
Special terminal identification 8.8 Manufacturer’s None
requirements standard
Storage and handling
Maximum dimensions and weight of 6.2.2,10.2.5 Manufacturer’s None

transport units

standard

Full document details: IEC 61439-3 2024 CMV
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Reference
clause or Options listed
Characteristics subclause of Default a in-standard L.Jser c
IEC 61439- arrangement IEC 61439-3P requirement
1:2020
Methods of transport (e.g. forklift, 6.2.2,8.1.6 Manufacturer’s None
crane) standard
Environmental conditions-different-from 7.3 As service None
the-service conditions conditions
Packing details 6.2.2 Manufacturer’s None
standard
Operating arrangements
Access to manually operated devices 8.4,-8-5-3 Ordinary persons None
Location of manually operated devices 8.5.5 Easily accessible None
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 in 8.4.6.1 Basic protection None
service by ordinary persons;
requirement to operate devices or
change components while the
assembly is energized
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 accessibility
persons
Method of functional units connection 8.5.1,8.5.2 Manufacturer’s None
standard
Protection against direct contact with 8.4 No requirements None
hazardous live internal parts during for protection
maintenance or upgrade (e.g. during
functional units, main busbars, maintenance or
distribution busbars) upgrade
Current carrying capability
Maximum total load current to be 3.8.910.1, 5.3, 1.,<250A None
. . nA
supplied by the assembly (from which
the rated current of the assembly 7, 8.4.3.2.3,85.3,
(A) will be determined) 41 8.8,10.10.2,
10.10.3,
10.11.5,
Annex E
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Reference
clause or Options listed
Characteristics subclause of Default ta in-standard L.Jser t
IEC 61439- arrangemen IEC 61439-3P requiremen
1:2020
R—aied—d—l—vef—s!—t—y—faet@#’ j 5_44'0—1‘9—%3* 3 O O T 3 A—S_d'eﬂﬂe‘d—wl't‘hl'ﬂ' j j RDHG‘PQ’FO‘H‘P‘S R’a't‘e‘d’_d'we%‘t‘y’. j
AnnexE the-standard of-eiredits-RBE factor
for-whole
ASSEMBLY
Design current /g and nature / type of 3.8.10.8 I.<125A None
load e.g. EV, PV or alternatively, 7, of
the devices and nature of the load (in Assumed loading
such cases, the assumed loading f : :
. . actor as given in
factors as given in Table 101 can be Table 101
used.) 42
Ratio of cross-section of the neutral 8.6.1 100 % None
conductor to-phase line conductors:
phase line conductors up to and
including 16 mm?
Ratio of cross-section of the neutral 8.6.1 50 % None
conductor to-phase line conductors: (min. 16 mm2)
phase conductors above 16 mm?
| a In some cases the information declared by the-AssemBtyY DBO manufacturer may take the place of an
agreement.
| b 'None' in this column means that there are no options in IEC 61439-3 other than the default condition or value.
¢ For exceptionally onerous applications, the user may need to specify more stringent requirements to those in
this document.
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Annex BB
(informative)

Effects upon a DBO design and related ratings, instructions, etc. when
used in a prosumer’s electrical installation (PEI) 43

The effects upon a DBO design and related ratings, instructions, etc. when used in a prosumer’s
electrical installation (PEI) shall take account of the relevant requirements in IEC 60364-8-82,
for example the installation with a local generator, photovoltaic systems, wind turbines,
batteries, and potentially with energy management (e.g. load shedding equipment, monitoring
device).

A non-exhaustive list of some aspects that should be considered are:

— the maximum short-circuit level (typically PEI in parallel with distribution system);

— the minimum short-circuit level (typically island mode) to achieve related disconnection
times including thermal constraints for cables, busbars and shock protection. This is
because the /2¢ can be higher at lower fault levels; see IEC TR 61912-1. The DBO should
have suitable short-circuit protection and ratings based on the information provided by the
user;

— circuits potentially supplied by both sides and reverse connected; protection devices should
be able to function with respect to whatever the direction of the current flow. Protection
devices with line and load terminals such as a polarized circuit-breaker should not be
reverse connected;

— transient overvoltages in a PEI which can be more frequent than in a usual installation (e.g.
due to the switching between sources, load shedding, load shifting) and therefore requiring
the use of SPDs to be evaluated.
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Annex CC
(informative)

Rated current of an assembly (7,,) 44

When a generator, for example a photovoltaic system, wind turbine, battery is used as an
additional source of supply in parallel and simultaneously with another source that is connected
to the DBO, the DBO should be selected such that:

[nA 2 [n + Igen(s)7
where
Ioa is the rated current of the assembly;
Iy is the rated current of the incoming circuit overcurrent protective device either

incorporated within the DBO or upstream of it;

Igen(s) is the rated output current of the generating set or sets supplied through separate
incoming overcurrent protective devices.

See Figure CC.1.

Alternatively, where the generating set or sets are supplied in parallel with the main incoming
supply through a single overcurrent protective device within the DBO, the I,,, should be greater

than or equal to this single overcurrent protective device and the specific arrangements shall
be verified.

When a power supply is not arranged to be operated in parallel and simultaneously with other
sources, for example a back-up generator connected through a transfer switch, the minimum
rated current of the DBO (/,,5) should be the highest value of the mains power supply or

generator aligned with the rated current of the incoming circuit overcurrent protective device,
either incorporated within the DBO or upstream of it.
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!
)

Main overcurrent protection
40A

40A J, Main switch

DBO
Busbar 40 A v
== 53 A
»Aji; 20 A 30mA 531%‘ 20 A 30mA \%1“
\/1*16A \;]iﬂ’)A \%’IGA \/7*16A %LW)A Q]iﬂ")A %E’IGA \-7%16A 1:!A
SERRIIT:
31N (13

SOURCE: NPR 5310, reproduced with permission of the authors.

Figure CC.1 - Example of overloading where I, + I, (s) is greater than I,

The required I, is: I,z 2 40 A circuit-breaker + /., 13 A therefore, /,4 240 + 13 =53 A
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Annex DD
(informative)
List of notes concerning certain countries
Country Clause/Subclause Text

IT 1 Add the following:
In Italy, the standard CEI 23 51 is applicable for domestic household
installations with maximum incoming unit of 125 A and rated voltage
up to 440 V.

FR 1 Add the following to the end of the Scope before the note:
In France, this standard does not apply to a meter board which is
covered by a local network operator requirement.

GB 3.1 Add the following terms and definitions which are used in the United
Kingdom:
3.1.102
type A DBO
DBO designed for single-phase outgoing circuits only, the incoming
supply possibly being single or three-phase
Note 1 to entry: A type A DBO can have single-phase outgoing
devices which have switched or unswitched neutral connections and
may be arranged horizontally and/or vertically.
Note 2 to entry: In the United Kingdom, a type A DBO used
principally for domestic (household) installations and having a
maximum incoming unit rating of 100 A and a maximum outgoing
circuit rating of 63 A, is known as a "consumer unit".
3.1.103
type B DBO
DBO designed for single-phase and/or poly-phase outgoing circuits,
the incoming supply being poly-phase
Note 1 to entry: A type B DBO can have outgoing devices which
have switched or unswitched neutral connections and may be
arranged horizontally and/or vertically.
3.1.104
blank
component used for closing an opening in the external enclosure to
provide basic protection
3.1.105
consumer unit
cu
integrated assembly, for the control and distribution of electrical
energy, principally in a household or similar premise, incorporating
manual means of double-pole isolation on the incoming circuit(s),
with polarity observed throughout
Note 1 to entry: Consumer units are designed for use exclusively
with specific protective devices on the outgoing circuits, and type-
tested for use when energized through a BS 88-3 fuse having an I__
of 16 kA rating under the specific test arrangements according to
10.11.5.101

ZA 5.2 Add the following:
In South Africa, see IEC 60038 and SANS 1019 for further details on
the nominal system voltage.

GB 5.6 of IEC 61439- Add the following item q) to 5.6:

1:2020

q) type A or type B DBO (see 3.1.102 and 3.1.103 which are
applicable for the United Kingdom).

DE, SE 6.1 Add the following note after the first paragraph:
NOTE In Germany and Sweden, 10.2.7 applies to DBOs intended
for indoor installation.
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Country Clause/Subclause Text

GB 6.2.1 of IEC In the United Kingdom, add the following additional subclause.

61439-1:2020 ) ) . - .
6.2.1.101 Assembly outgoing unit and outgoing circuit marking

Each DBO shall be marked with the 7, RDF and/or 1ng of each

outgoing unit and each outgoing circuit/functional unit for its specific
arrangement/location in the DBO. The marking can be by a single
label covering various rated currents and/or RDF.

Verification shall be fulfilled by:

a) Where an outgoing unit and outgoing circuit/functional unit is
supplied fitted in the DBO, the assembly manufacturer shall
apply the relevant label to the DBO or device.

b) Where an outgoing unit and outgoing circuit/functional unit is
fitted in the DBO on site by the installer, the DBO manufacturer
shall provide labels and instructions with the DBO so that the
I,., RDF and/or Ing of each outgoing unit and each outgoing

circuit/functional unit can be marked by the installer on the DBO
or device.

For both a) and b):

. The marking shall be readily visible after installation. It can be
visible after a hinged/sliding cover or door is opened but not
located behind covers designed to be held in place by screws or
similar means.

us 8.2.1 Add the following note after the last paragraph:

NOTE In the United States of America, no IK code is required as
the requirements applicable to an "enclosure type" designation cover
this consideration.

The United States of America (USA) uses enclosure "Type"
designations according to UL 50 and UL 50E. The enclosure Type
designations incorporate constructional requirements as well as
additional environmental requirements for conditions such as
corrosion, rust, icing, oil, and coolants. For this reason, the IEC
Enclosure Classification Designations IP are used with an enclosure
Type designation number appropriate for these markets.
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Country Clause/Subclause Text

GB 8.2.2 Add the following:

For parts of the United Kingdom, the Building Regulations Approved
Document P and Approved Document M require consumer units e.g.
DBOs to be easily reached and accessible. Therefore, in the United
Kingdom, a blank used for closing an opening in the external
enclosure to provide basic protection, must be securely retained in
position. To meet this condition the following requirements are to be
verified by the following additional test:

Verification of blank retention in a DBO

A blank shall be securely retained in position. Conformity is verified
by complying with both the push and pull tests.

The blank shall be tested when fitted as in normal use. The tests
shall be applied to each construction type and size of blank.
Separate samples may be used for each of the tests below.

Push test

A push force of 50 N is applied by test probe 11 of IEC 61032 (rigid
test finger) for 10 s without jerks in the centre of the blank.

During and after the push test the blank shall remain in position and
not become detached.

Any apertures which are present around the blank after the test shall
pass a test of IP2XC.

Pull test using IEC 60335-1:2020, Figure 7 test fingernail

a) The test fingernail tip is located at the centre of the shortest
side of the blank and applied with a force of 10 N. If the
fingernail tip does not engage under the edge of the blank at
any angle, the pull test below is not required.

The test fingernail is then pulled for 10 s without jerks, by means of
the loop (eyelet), with a force of 30 N in the direction of removal.

b) The test fingernail tip is located at the centre of the longest side
of the blank and applied with a force of 10 N. If the fingernail tip
does not engage under the edge of the blank at any angle, the
pull test below is not required.

The test fingernail is then pulled for 10 s without jerks, by means of
the loop (eyelet), with a force of 30 N in the direction of removal.

During and after the pull test the blank shall remain in position and
not become detached.

Any apertures which are present around the blank after the test shall
pass a test of IP2XC.

NO 8.5.3 Add the following:

In Norway, the alternative of labelling protective devices that re-
closing shall only be carried out by skilled or instructed persons shall
not be applied.

Add the following note after the last paragraph:

NOTE In Norway, protective devices in outgoing circuits used for
wiring protection in building shall comply with IEC 60898-1,

IEC 61008, IEC 61009, IEC 60269-3 or IEC 60947-2 as long as the
requirements in IEC 60898-1 or IEC 61009 are met for all tests
except the test for time-current characteristic B, C and D as
specified in IEC 60898-1:2002, 9.10.1 or IEC 61009-1:2010, 9.9.2.1.

NL 8.5.3 Add the following:

In the Netherlands, it is allowed to install a socket outlet in
accordance with IEC 60884-1 (NEN 1020) in the DBO without
shutters, in such a way that the minimum degree of protection
(IP2XC) is not met only at the location of the holes where the plug-
pins are inserted to establish the electrical contact. The verification
test report that is published shall record the presence of the socket
outlet and exception to the requirement in the paragraph of the
degree of protection (IP) test.
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Country Clause/Subclause Text

GB 8.6.1 Add the following note after the last paragraph:

NOTE In the United Kingdom, the UK Electricity, Safety and Quality
Regulations S.I. 2002 No. 2965 require electricity suppliers to state
the maximum prospective short-circuit current at the supply
terminals. In the United Kingdom, the maximum prospective short-
circuit current at the supply terminals of household and similar
electrical installations declared by the supply authority in accordance
with the Electricity Association Publication P 25 is 16 kA for single-
phase supplies up to and including 100 A.

ZA 8.8 Add the following:

In South Africa, conductor colour coding is covered in SANS 10142-
1.

AT 8.8 Add the following:

In Austria, terminals, or components to connect neutral conductors of
more than one outgoing circuit must consist of independent
terminations for every single circuit to be able to disconnect single
circuits independently from others.

us 8.8 Add the following note after the last paragraph:

NOTE In the United States of America, the neutral conductor is
identified by the colour white and the protective earth conductor may
be either green/yellow or solid green.

GB 10.10.1 of In the United Kingdom, building regulations require thermal
IEC 61439-1:2020 insulation and/or sound proofing material which influences the
temperature rise verification, therefore, replace the second
paragraph of 10.10.1 of IEC 61439-1:2020 with the following:

Verification of DBOs:

a) Surface mounting shall be made with one or more of the
following in IEC 61439-1:2020: testing (10.10.2), comparison
with a reference design (10.10.3), or assessment (calculation)
(10.10.4).

b)  Flush mounting in hollow walls shall be made with one or more
of the following: testing (10.10.2) or comparison with a
reference design (10.10.3).

The hollow wall test(s) shall be made in a test wall with a width of
200 mm = 10 mm of thermal insulation in contact with the top, bottom
and both sides of the DBO filled to the depth of the wall cavity. The
maximum thermal conductivity of the thermal insulation shall be
0,044 W/mK.

The rear of the DBO is not required to have any thermal insulation
other than air or the typical finishing material of the mounting wall.
The DBO manufacturer’s instructions supplied with the DBO shall
specify for flush mounting arrangements the location of the thermal
insulation.

c) Suitability for flush mounting in solid walls e.g. brick, stone,
concrete is covered by testing in accordance with b) above.

All temperature rise tests shall be applied with holes for both test
cable entries and spare entries closed or sealed.

Annex L of IEC 61439-1:2020 provides guidance on the verification
of temperature rise.

Flush mounting hollow wall test arrangements are as follows:

Test wall with a width of 200 mm + 10 mm of thermal insulation in
contact with the top, bottom and both sides of the DBO.
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Country

Clause/Subclause

Text

Frame

Top
insulation
200 mm

LHS 55;// ’/’;/// /;,f///;////
insulation - ////” .
200 mm %/’} Test %4

/ i sample/

7 )
/// %’f_

.'\.

'\.

insulation

Bottom
200 mm

Frame

Front view

Frame

Frame

Insulation —
filled to a depth
of wall cavity

Test
sample Rear
No

insulation
< a

Backboard

Insulation —
filled to a depth
of wall cavity

Frame

Frame

Side view

IEC

GB

10.10.2.3.6

Add the following to the second paragraph:

load DBO, see Figure DD.1.

In the United Kingdom, for an example considering a complete split-
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Rated current of the DBO: I, = 100 A
Outgoing unit 1 Ing = 80 A
Outgoing unit 2 Ing = 80 A

An alternative to declaring Ing for each type
of outgoing circuit is to declare I, and
the appropriate RDF.

RDF is calculated by dividing Z,,g by /¢
of the same outgoing main circuit, where Ing
and I, are derived by test.

For this example:

Outgoing functional units 7, = 63 A
maximum (lower rated devices may be used
when installed)

RDF for the DBO = 0,6

TEST currents:
Main incoming unit = 100 A
Outgoing unit 1 = test current 80 A

Test current 1a =63 A([,;) x 0,6 =37,8 A
Test current 1b =63 A(Z,;) x 0,6 =37,8 A
Testcurrent1c=6A(l,) =44 A

Circuit 1c is the balance current to load the
outgoing unit 1 to its rated circuit current (Z,,.),
so as to achieve the highest temperature rise.

Total test current 80 A

Outgoing unit 2 = test current 20 A, which

is the balance to obtain incoming unit 7, o

so as to achieve the highest temperature rise.
Therefore outgoing circuit 2a = 32 A (1;)) x 0,6
=19,2 Aand 2b =2 A(;) loaded to 0,8 A (balance)

___________________ L o —
IEC
Main
Functional unit incoming 1 1a 1b 1c 1d 2 2a 2b 2c | 2d
unit
Rating of the device, I, 125 A 100 A | 80A 80 A 6 A 0 |100A | 32A 2A | NA | NA
Functional unit rated
current, I _ NA NA 63 A 63 A 63 A 0 NA 63 A 63 A | NA | NA
RDF NA NA 0,6 0,6 NA 0 NA 0,6 0,6 NA | NA
G ted tr d . . . .
roup ratedcurrentfoa @NA )\ 400a | 80A [37,8A|37.8A |44a"| O | 204" [192A |08A | O | O
test current
Test current balance not Ing.

NOTE 1 This Figure DD.1 is one example where the DBO is loaded to its rated current (7, ,). More tests in different

configurations may be required.

NOTE 2 The 80 A outgoing units shown are an example of 7__ ratings as a means of verification of temperature rise
under normal operation of the outgoing unit at the rated current assigned by the manufacturer. The 7 __ ratings are

not restricted to 80 A.

NOTE 3 In DBOs, where the total of the rated currents of the outgoing circuits operating at rated diversity factor,
exceeds the capacity of the incoming circuit, the diversity factor applies to any combination of outgoing circuits used

to distribute the incoming current.
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In this Figure DD.1, 1ato 1d, each63 A = (63 x 4) x 0,6 = 151,2 A, which exceeds the capacity of the 100 A incoming
circuit.

Therefore, in this example, outgoing circuits are loaded to the Ing of outgoing unit 1 i.e. 80 A, with outgoing unit 2
loaded to the balance of the incoming circuit i.e. 20 A.

NOTE 4 The rated current of a functional unit (the circuit) is the value of current declared by the assembly
manufacturer, which may be equal to, or lower than the rated current of the device according to the respective device
standard.

NOTE 5 The following overload requirements could influence the 7 of the switch and RCCB assigned by the
assembly manufacturer.

Switches and RCCBs should be protected against overload. When using an overcurrent protective device (OCPD)
for the overload protection, the OCPD is typically installed upstream of the switch and RCCB in the service/supply
cut-out.

Overload coordination can be achieved when the switch/RCCB I is greater than or equal to the upstream OCPD
rated current (7). Overload protection cannot solely be based on the use of diversity factors of the downstream
circuits.

BS 7671 requires the electrical installation designer to arrange the circuits in the installation so that they are
appropriately divided across the RCCBs to minimize unwanted operation and inconvenience.

Figure DD.1 — Example of temperature rise verification by test
of a complete split-load DBO as in 10.10.2.3.6

Country Clause/Subclause Text

GB 10.11.5 of Add the following additional paragraph:

IEC 61439-1:2020 . . ) .
In the United Kingdom, a DBO designated as a consumer unit shall have an

I, of 16 kA verified by test to additional subclause 10.11.5.101.

GB 10.11.5 of The UK Electricity, Safety and Quality Regulations S.l. 2002 No. 2965 require
IEC 61439-1:2020 electricity suppliers to state the maximum prospective short-circuit current at
the supply terminals.

This information is given in Electricity Association publication P25. To meet
this condition the following requirements are to be incorporated and also
aligned with BS 7671 combined short-circuit protection and back-up
protection:

Add the following Subclause 10.11.5.101:
10.11.5.101 16 kA combined short-circuit and back-up protection verification
10.11.5.101.1 General

Verification of the CU /. 16 kA rating using combined short-circuit protection

and back-up protection as defined in BS 7671. Co-ordination, in short-circuit
conditions of two OCPDs in series, using an upstream BS 88-3 fuse (formerly
BS 1361) and an outgoing OCPD in the CU to achieve a higher capability
than the CU OCPD alone and providing back-up protection to devices such
as a switch or RCCB. This verifies the performance of the incoming device
and its connections, and any other item in the CU not separately rated in
excess of 16 kA, verifying the complete CU with a conditional rating /_, of

16 KA.

The following test(s) are applied to a CU as covered by the definition in
3.1.104.

10.11.5.101.2 Test arrangements

The CU shall be set up as in normal use. It will be sufficient to test a single
functional unit if the remaining functional units are constructed in the same
way and cannot affect the test result.

10.11.5.101.3 Short-circuit test procedure

a) It shall be verified that the representative samples of the final circuit
protective devices used for the test comply with Table DD.1 and
Table DD.2 where applicable.
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Country Clause/Subclause Text

b) The reference fuse shall be a 100 A fuse-link complying with type Il of
BS 88-3. Details of the fuse-links used for the test, i.e. manufacturer’s
name, reference, rated current, rated voltage and pre-arcing (/2¢), shall
be given in the test report.

Where BS 1361 type Il fuse-links are available for test/certification
purposes, they may be used in place of BS 88-3 fuse-links as key
performance characteristics are identical. This test using a 100 A fuse-
link is deemed to cover 60 A and 80 A ratings.

c) The final circuit protective device shall be mounted as in service in the
manufacturer’s smallest recommended enclosure (metal if offered in the
catalogue). The connection on the load side of the protective device
under test shall be in accordance with Table DD.3 and 0,6 m = 0,05 m in
length.

d) The test circuit shall be connected as shown in Figure DD.3. The
relative positions of the closing switch, inductive reactor and resistor are
not obligatory, but the inductive reactor and resistor shall be in series
with the master circuit-breaker.

e) The impedance used for limiting the prospective short-circuit fault
current to the required value shall be inserted on the supply side of the
circuit.

Resistors shall be connected between line and neutral, after the impedances
for adjusting the prospective current, so as to draw current of 10 A per phase
at rated voltage from the supply.

If an air-cored inductor is used, a resistor taking approximately 1 % of the
current through the inductor shall be connected in parallel with it.

A lower value of shunt current may be used with the consent of the
manufacturer.

Table DD.1 — Requirements for final circuit protective devices:
Circuit-breakers complying with BS EN 60898
and RCBOs complying with BS EN 61009

Circuit-breaker or Test current in
Time multiples of Result
RCBO type
rated current
h (1,
B,C,D 1 1,13 No trip
1a 1,45 Trip

NOTE Test to be conducted at specified reference ambient temperature.

2  This test shall commence within 5 s of the end of the test at 1,13 1.
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complying with BS 88.3

Table DD.2 — Requirements for final circuit protective devices:
Semi-enclosed fuses complying with BS 3036 and cartridge fuses

Test current Time Test current in multiples Result
A h of
rated current
(1,
5(6) 0,75
15(16) 1
20 1 1,0 Fuse intact
30(32) 1,25
45 1,5
5(6) 0,75
15(16) 1
20 1 2.0 Fuse melted
30(32) 1,25
45 1,5
Where BS 1361 fuse-links are available for test/certification purposes, they may be used in place of BS 88-3 fuse-
links as key performance characteristics are identical.

protective device under test

Device rating Conductor

A mm?

<6 1,0

> 6 <10 1,5
>10 <20 2,5
> 20 <32 6,0
> 32 <50 10,0
> 50 <63 16,0

Full document details: IEC 61439-3 2024 CMV
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10.11.5.101.4 Circuit conditions

The applied voltage shall be that which is necessary to produce the
necessary power frequency recovery voltage.

The value of the power frequency voltage shall be equal to 110 %
(0, -5 %) of the rated recovery voltage of the CU.

The voltage on the supply side shall be measured during the first
complete cycle after arc extinction and after all high frequency
phenomena have subsided.

NOTE The value of 110 % (0, -5 %) of the rated voltage is deemed to
cover the variations of system supply voltage under normal service
conditions. The upper limit may be increased with the approval of the
manufacturer.

The value of the prospective short-circuit current shall be 16 kA

-0 % + 5 % at a power factor of 0,6 + 0,05 determined from a calibration
oscillogram taken with a link of negligible impedance positioned as
shown in Figure DD.3. All parts of the equipment normally earthed in
service, including its enclosure, shall be insulated from earth, but shall
be connected to the neutral of the supply or to a substantially inductive
artificial neutral, permitting a prospective fault current of at least 100 A.

This connection shall include a reliable device, such as a fuse consisting
of a copper wire of 0,1 mm diameter and not less than 50 mm in length
for the detection of the fault current and, if necessary, a resistor to limit
the value of the prospective fault current to approximately 100 A.
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