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National foreword

—jv -

The adoption of the IEC Standard as a Malaysian Standard was recommended by the
Working Group on Low Voltage Switchgear and Controlgear Assemblies under the authority
of the Industry Standards Committee on Generation, Transmission and Distribution of Energy.

This Malaysian Standard is identical with IEC 60670-24:2011, Boxes and enclosures for
electrical accessories for household and similar fixed electrical installations - Part 24:
Particular requirements for enclosures for housing protective devices and other power
dissipating electrical equipment, published by the International Electrotechnical Commission
(IEC). However, for the purposes of this Malaysian Standard, the following apply:

a) inthe source text, "this International Standard" should read "this Malaysian Standard";

b) the comma which is used as a decimal sign (if any), to read as a point;

c) the basis IEC 60670-24 is printed in English and French version. However, only the
English version is retained for this Malaysian Standard; and

d) reference to International Standards should be replaced by corresponding Malaysian

Standards as follows:

Referenced International Standards

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

IEC 61008-2-1, Residual current operated
circuit-breakers without integral overcurrent
protection for household and similar uses
(RCCB’S) - Part 2-1: Applicability of the
general rules to RCCB’s functionally
independent of line voltage

IEC 61009-2-1, Residual current operated
circuit-breakers with integral overcurrent
protection for household and similar uses
(RCBO’s) - Part 2-1: Applicability of the
general rules to RCBO’s functionally
independent of line voltage

IEC 60439-3:1991, Low-voltage switchgear
and control gear assemblies - Part 3:
Particular requirements for low-voltage
switchgear and controlgear assemblies
intended to be installed in places where
unskilled persons have access for their use
- Distribution boards

Corresponding Malaysian Standards

MS IEC 60898-1:2007, Electrical
accessories - Circuit-breakers for overcurrent
protection for household and similar
installations - Part 1: Circuit-breakers for a.c
operation

MS IEC 61008-2-1:2003, Residual current
operated circuit-breakers without integral
overcurrent protection for household and
similar uses (RCCB'S) - Part 2-1:
Applicability of the general rules to RCCB’s
functionally independent of line voltage

MS IEC 61009-2-1:2003, Residual current
operated circuit-breakers  with integral
overcurrent protection for household and
similar uses (RCBO’s) - Part 2-1:
Applicability of the general rules to RCBO’s
functionally independent of line voltage

MS IEC  60439-3:2003, Low-voltage
switchgear and control gear assemblies -
Part 3: Particular requirements for low-
voltage  switchgear  and  controlgear
assemblies intended to be installed in places
where unskilled persons have access for
their use - Distribution boards
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National foreword (continued)

This Malaysian Standard cancels and replaces MS 1873: Part 24:2007, Boxes and
enclosures for electrical accessories for household and similar fixed electrical installations -
Part 24: Particular requirements for enclosures for housing protective devices and similar
power consuming devices (First Revision).

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content,
structure, and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in
an International Standard or is identical in technical content and structure although it may contain the
minimal editorial changes specified in clause 4.2 of ISO/IEC Guide 21-1.
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR
HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 24: Particular requirements for enclosures for housing protective
devices and other power dissipating electrical equipment

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60670-24 has been prepared by subcommittee 23B: Plugs, socket-
outlets and switches, of IEC technical committee 23: Electrical accessories.

This second edition cancels and replaces the first edition published in 2005 and constitutes a
technical revision.

The following major changes from the first edition are introduced:

new definition for basic, general purpose enclosures (GP enclosure) and enclosures for
pre-determined equipment (PD enclosure);

new classification and marking for general purpose enclosure (GP enclosure) and
enclosure for pre-determined equipment (PD enclosure);

required data for instruction sheet and/or documentation according to the type of
enclosure;
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e adequate space to allow mounting and connection of the accessories (fully equipped) as
declared by the manufacturer;

e requirements for general purpose enclosure (GP enclosure) as in Clause 101;

e requirements for enclosure for pre-determined equipment (PD enclosure) as in Clause
102;

e instructions to be given by the manufacturer of the GP enclosure to the installer how to
integrate accessories and example of calculation given in Annex AA;

e instructions to be given by the manufacturer of the PD enclosure to the installer how to
integrate accessories given in Annex BB.

The text of this standard is based on the following documents:

FDIS Report on voting

23B/982/FDIS 23B/992/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 shall be used in conjunction with IEC 60670-1. It lists the changes necessary to
convert that standard into a specific standard for housing protective devices and other power
dissipating electrical equipment.

Where this Part 24 states "addition“, "modification® or "replacement®, the relevant
requirement, test specifications or explanatory matter in Part 1 shall be adapted accordingly.

Clauses and subclauses, notes, figures or tables which are additional to those in Part 1 are
numbered starting from 101.

Additional annexes to Part 1 are numbered AA, BB, etc.

In this publication the following print types are used:

e requirements proper: in roman type.
e test specifications: in italic type.
e notes: in smaller roman type.
A list of all the parts in the IEC 60670 series, under the general title Boxes and enclosures for

electrical accessories for household and similar fixed electrical installations, can be found on
the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* amended.
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BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR
HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 24: Particular requirements for enclosures for housing protective
devices and other power dissipating electrical equipment

1 Scope
Replacement:

This part of IEC 60670 applies to enclosures and parts of them for housing protective devices
and other power dissipating electrical equipment intended to be used with a rated voltage not
exceeding 400 V and a total incoming load current not exceeding 125 A for household and
similar fixed electrical installations.

These enclosures are intended to be installed where unskilled persons have access. They are
intended to be integrated with electrical equipment on site by skilled persons (installers).

They are intended to be installed where the prospective short circuit current does not exceed
10 kA unless they are protected by current limiting protective devices with a cut-off current not
exceeding 17 KA.

Enclosures complying with this standard are suitable for use, after installation, at ambient
temperature not normally exceeding 25 °C, but occasionally reaching 35 °C over 24 h, max.
40 °C and min. -5 °C.

An enclosure which is an integral part of an electrical accessory and provides protection
against external influences (e.g. mechanical impacts, ingress of solid objects or of water), is
covered by the relevant standard for such an accessory.

This standard does not apply to a low-voltage switchgear and controlgear assembly
(ASSEMBLY) as defined in the IEC 60439 or IEC 61439 series of standards nor to a main
entrance panel which may or may not be part of the distribution board.

NOTE 1 A main entrance panel is a set composed by a panel or an enclosure equipped with a meter and/or the
main incoming device. Main entrance panels comply with their appropriate standards or the requirements of the
local supplier if any.

NOTE 2 In the following country this standard cannot be used in installations with a 230 V single-phase supply
rated up to 100 A that is under the control of ordinary persons. Integration of mechanical and electrical devices into
an enclosure must be verified by compliance with IEC 60439-3 [British standard EN 60439-3]: UK.

NOTE 3 In the following country this standard can only be used for GP enclosures with the instructions according

to Annex A. For the other types of enclosures the integration of mechanical and electrical devices into an enclosure
is verified by compliance with DS EN 60439-3: DK.

2 Normative references
Addition:

IEC 60417, Graphical Symbols for Use on Equipment

IEC 60898-1, Electrical accessories - Circuit-breakers for overcurrent protection for household
and similar installations - Part 1: Circuit-breakers for a.c. operation
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IEC 61008-2-1, Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCB's) - Part 2-1: Applicability of the general
rules to RCCB's functionally independent of line voltage

IEC 61009-2-1, Residual current operated circuit-breakers with integral overcurrent protection
for household and similar uses (RCBQ's) - Part 2-1: Applicability of the general rules to
RCBO's functionally independent of line voltage

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

3 Definitions
Addition:

3.101

basic enclosure

BE

enclosure containing only mounting means

3.102

general purpose enclosure

GP enclosure

empty enclosure or basic enclosure where integration of mechanical and electrical devices
has been verified by tests carried out by the manufacturer according to the present standard
and where the installer has to verify the installed equipment by information given in Annex AA

3.103

enclosure for pre-determined equipment

PD enclosure

empty enclosure or basic enclosure where the capability to integrate pre-determined
mechanical and electrical equipment has been verified according to design rules and tests
according to the present standard carried out by the manufacturer where the installer has to
verify the installed equipment following the design instruction declared by the manufacturer
according to Annex BB

3.104

manufacturer's design instructions

instructions in accordance to Annexes AA and BB leading to a configuration of the enclosure
ensuring the necessary heat dissipation. Standards can be part of those manufacturer design
instructions.

3.105

maximum capability to dissipate power

Pde

maximum capability of the enclosure to dissipate in normal use the power losses of the
installed devices, as declared by the manufacturer

NOTE P, is expressed in watts (W).

3.106

rated current

In

current assigned by the manufacturer of the enclosure corresponding to the highest rated
current of the incoming device(s) to be installed in the enclosure

© STANDARDS MALAYSIA 2019 - All rights reserved
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3.107

rated voltage

Un

voltage assigned by the manufacturer of the enclosure

4 General requirements

This clause of Part 1 is applicable.

5 General notes on tests

This clause of Part 1 is applicable.

6 Ratings
Replacement:

Void.

7 Classification
This clause of Part 1 is applicable with the following modifications:
Table 1 — Classification of boxes and enclosures

Classification criteria 7.7.2 and 7.7.3.1 do not apply.

Addition:

7.101 Empty enclosure 7.101.1 GP enclosure
7.101.2 PD enclosure

7.102 Basic enclosure 7.102.1 GP enclosure
7.102.2 PD enclosure

NOTE 101 In the following countries only enclosures classified according to 7.101.2 and 7.102.2 can be used:
BE, DE, FR and GR.

NOTE 102 In the following country only enclosures according to 7.101.1 and 7.102.1 can be used: DK.

8 Marking
This clause of Part 1 is applicable with the following modifications:
Replacement:

8.1 Enclosures shall be marked with

a) the name, trade mark or identification mark of the manufacturer or the responsible vendor;

b) IP code against ingress of solid foreign objects and against access to hazardous parts if
higher than IP3X and/or if IP code against harmful ingress of water is higher than IPXO0.

The IP code, if applicable, shall be marked on the outside of the enclosure so as to be
easily discernible when the enclosure is mounted and wired as for normal use. The

© STANDARDS MALAYSIA 2019 - All rights reserved
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visibility of the marking is also allowed after opening the door or the lid if a minimum
degree of IP20 is maintained after opening;

r a

L]
the symbol for total insulation, if applicable (IEC 60417-5172 (2003-02)) . %

type designation, reference number or catalogue number;

letter N for terminals intended exclusively for the neutral conductor, if any;

symbol @ according to IEC 60417-5019 (2006-08) for earthing terminals for the
connection of the protective conductor, if any.

Markings of neutral terminals and earthing terminals shall not be placed on screws, or any
other easily removable parts.

The following information shall be marked on the boxes and enclosures or provided by the
manufacturer on the smallest package unit or in the instructions of the manufacturer:

rated voltage;

rated current as declared by the manufacturer for enclosures classified according to
7.101.2 and 7.102.2;

reference number of this standard i.e. IEC 60670-24;
maximum temperature during the building process if 90 °C;

for enclosures classified according to 7.3.7 (without inlets), the necessary information
concerning the openings that can be made during installation;

for enclosures classified according to 7.101.1 and 7.102.1, the maximum capability to
dissipate power (Pge);

NOTE 1 In case of an enclosure designed with ventilation openings, the maximum capability to dissipate power

(Pde

) should be declared by the manufacturer, for both closed and open openings.

m) for enclosures classified according to 7.7 the usability for hollow wall installation;

n)
P)

the corresponding dimension sheet, if any;
for enclosures classified according to
7.101.1 and 7.102.1 the marking "GP";
7.101.2 and 7.102.2 the marking "PD"

NOTE 2 Easily removable parts are those parts which can be removed during the normal installation of the
enclosure.

Addition:

8.101 Required data for instruction sheet and/or documentation

The manufacturer shall

provide appropriate instructions regarding the means (for instance glands, grommets,
barriers...) to be used to obtain the intended degree of protection;

give information to the installer concerning the verification of the electrical continuity of the
protective circuit (see Clause 11);

give to the installer the necessary instructions:

— for enclosures classified according to 7.101.1 and 7.102.1 the manufacturer shall
include in the documentation accompanying the enclosure the necessary instructions
for installation and how to integrate accessories as given in Annex AA;

— for enclosures classified according to 7.101.2 and 7.102.2 the manufacturer shall
include in the documentation accompanying the enclosure the necessary instructions

© STANDARDS MALAYSIA 2019 - All rights reserved
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for installation according to the appropriate mounting environment as given in
Annex BB.

9 Dimensions

This clause of Part 1 is applicable.

10 Protection against electric shock

This clause of Part 1 is applicable with the following modifications:
Deletion of the 2" paragraph.

Addition:

10.101 Enclosures are tested completed with the necessary means (such as grommets...)
indicated in the manufacturer’s instruction and the window opening(s), if any, completely filled
up with blank inserts delivered by the manufacturer and/or samples of products as declared
by the manufacturer.

Enclosures shall have a degree of protection of at least IPXXC, when mounted and installed
as for normal use, according to the manufacturer’s instruction.

When mounted and installed as for normal use, enclosures with total insulation shall

a) completely enclose the installed equipment in insulating material, and

b) at no point be pierced by conducting parts in such a manner that there is a possibility of a
fault voltage being brought out of the enclosure, and

c) not have conductive parts, such as plates, cover-plates or frames connected to the
protective circuit.

If doors or covers of the enclosure can be opened without the use of a key or tool, they shall
be left open during the test.

Compliance is checked by inspection and in case of doubt by the following test.

Enclosures shall be tested with test probe C according to IEC 61032 applied for 1 min with a
force of 3 N, and the test probe shall not enter that part of the enclosure where live parts are
to be installed according to the manufacturer's instructions.

Tests shall be carried out on parts which are accessible after installation.

In addition, all enclosures according to 7.1.1 and 7.1.3 with parts of thermoplastic or
elastomeric material shall be subjected for 1 min to a force applied through the tip of test
probe C of IEC 61032 but at an ambient temperature of (35 + 2) °C, the enclosure being at
this temperature.

The probe is applied to

— all places except membranes or the like, where yielding of insulating material could impair
the safety, with a force of 3 N;

— knock-outs with a force of 3 N.
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11 Provisions for earthing

This clause of Part 1 is applicable with the following addition:

Addition:

11.101 The electrical continuity of the protective circuit, if any, shall be checked.

Except for enclosures intended to be used for total insulation, all exposed conductive parts of
the enclosure shall be connected separately or in groups to the protective circuit terminals.

Compliance is checked by inspection and, if necessary, by a continuity test of the protective
circuit.

A measurement shall be carried out to verify that the resistance between the terminal of the
incoming protective conductor and the exposed conductive parts shall be less than 0,05 Q
with a current of 10 A a.c. or d.c..

12 Construction
This clause of Part 1 is applicable with the following modifications:

12.1 Lids, covers or cover-plates or parts of them

Replacement:

Lids, covers, cover plates or parts of them, which are intended to ensure protection against
electric shock, shall be held in place effectively. They shall be removable only by the use of a
tool and/or a key.

12.11 Enclosures classified according to 7.7.1

Replacement:

Enclosures for hollow walls classified according to 7.7.1 shall provide suitable means for
fixing the enclosure to hollow walls.

Compliance is checked by inspection.
Addition:

12.101 Enclosures for hollow walls shall have provisions for retention means for cables or
means to use a separate retention device or devices.

NOTE In the following country, cables are retained using fixing means applied during installation by the installer:
UK.

Compliance is checked by inspection.

12.102 Enclosures shall have enough space to allow mounting and connection of the
accessories (fully equipped) as declared by the manufacturer, in safe way.

Compliance is checked by inspection and in case of doubt by manual test using samples of
products as declared by the manufacturer and complying with the relevant standard, if any.
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Any generally available conductors having the largest nominal cross-sectional area as
declared by the manufacturer shall be used.

13 Resistance to ageing, protection against ingress of solid foreign objects and
against harmful ingress of water

This clause of Part 1 is applicable with the following modification:
13.2 Protection against the ingress of solid foreign objects
Replacement of the first paragraph:

Enclosures shall provide a degree of protection of at least IP3X against the ingress of solid
foreign objects in accordance with their declared IP code with the lid closed, if any.

In the case of an enclosure with a door or a lid which can be opened without the use of a tool
during normal use, a minimum degree of IP20 shall be maintained after opening the door or
the lid.

NOTE In the following countries in the case of an enclosure with a door or a lid which can be opened without the
use of a tool during normal use, a minimum degree of IP30 shall be maintained after opening the door or the lid:
DE, DK.

14 Insulation resistance and electric strength

This clause of Part 1 is applicable.

15 Mechanical strength
This clause of Part 1 is applicable.
Addition:

15.101 PD enclosure shall provide a degree of protection against external mechanical
impact in accordance with their declared IK code.

Compliance is checked by the relevant test of IEC 62262.

16 Resistance to heat

This clause of Part 1 is applicable.

17 Creepage distances, clearances and distances through sealing compound
Replacement:

Creepage distances, clearances and distances through sealing compound shall not be less
than the value shown in Table 101.
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Table 101 — Creepage distances, clearances and distances through sealing compound

Rated voltage Creepage distance, clearance and distance through
v sealing compound
mm
130 1,5
>130 and <250 3,0
>250 and <400 4,0

Compliance is checked by measurement between the following parts:

Creepage distances and clearances:

e Dbetween live parts of different polarity;
e between live parts and
— metal covers and enclosures without insulating lining;

— the surface on which the enclosure is mounted.
Distances through sealing compound:

— between live parts covered with sealing compound and the surface on which the enclosure
is mounted.

For multi-way terminal devices and terminals without fixing means but with protection,
distances are measured between live parts and any opening which represents the closest
point liable to touch any other part when the terminal is fitted with conductors having the
largest cross-sectional area.

In cases where various terminals or connecting devices may be mounted in the enclosure, the
most unfavourable combinations shall be tested.

18 Resistance of insulating material to abnormal heat and to fire
This clause of Part 1 is applicable with the following modifications:

Replacement of the table by the following:

By the test made at 650 °C By the test made at 850 °C By the test made at 960 °C

- for parts of insulating material not - for parts of insulating material, - for parts of insulating material
necessary to retain current-carrying | necessary to retain parts of the necessary to retain current-carrying
parts in position (even though they earthing circuit in position (with the parts in position.

are in contact with them), exception of parts of insulating

and material needed to retain the earth

terminal in position in an enclosure),

- for parts of insulating material and

retaining earthing terminal in - for parts of insulating material of

position. enclosures classified according to
7.7.

NOTE Accessories complying with other standards, e.g. connecting devices incorporated but not integrated into
the enclosure, are not considered as part of the enclosures.

19 Resistance to tracking

This clause of Part 1 is applicable.
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20 Resistance to corrosion

This clause of Part 1 is applicable.

21 Electromagnetic compatibility
This clause of Part 1 is applicable.

Addition:

101  Verification of the maximum capability to dissipate power (Py,.)
Enclosures according to 7.101.1 and 7.102.1 shall fulfil the following requirements and tests.

These enclosures shall have the capability to dissipate the declared power (Py,) according to
8.11).

Compliance is checked by the following test.

The maximum capability to dissipate power is determined using heating resistors.

NOTE 101 The test simulates the power dissipated by devices when mounted and wired in the intended circuit as
for normal use.

The test is carried out on specimens equipped with the heating resistor fitted in the most
unfavourable position.

NOTE 102 For example, the different positions of a rail, etc.

The cross-sectional area of the conductors for the connection of the heating resistors shall be
1,5 mmZ? and the opening for this cable is sealed, if needed.

Other openings for cables, if any, and for devices are closed as in normal use.

For enclosures according to 7.2.1 the test is carried out with the specimen mounted as
declared by the manufacturer.

For enclosures according to 7.2.2 the specimen is mounted on a minimum 19 mm thick
plywood painted black.

For enclosures according to 7.2.3.1 the test is carried out with the specimen cast in a
concrete wall of thickness not less than 100 mm on each surface; it is allowed to cast the
specimen in walls of different material, with equivalent thermal conductivity.

The test in concrete represents the conventional mounting condition.

For declared mounting conditions other than in concrete the manufacturer shall declare the
appropriate Py, value in the documentation according to the declared mounting condition.

At least 200 mm are provided between each surface of the specimen and the relevant edge of
the test surface (Figure 101).

A heating resistor (Figure 102) with uniformly distributed winding on an insulating support
(such as mica) is placed into the specimen under test.
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The winding and the insulating support shall provide a uniform thermal flow.

For enclosures intended to be fitted with rail mounting accessories and electrical equipment,
the heating resistor is located at half the distance between the rail and the window, as shown
in Figure 103.

If there is more than one row of rail mounting accessories and electrical equipment, the test is
carried out by equalising the power loss on all rows using equal heating resistors on each
row.

The heating resistor(s) length is (are) equal to the length of the window(s) with a tolerance of
0_10 mm. The window or windows are closed with their own blank covers provided by the
manufacturer.

For enclosures other than those intended to be fitted with modular devices, the heating
resistor is located at half the distance between the door or lid and the inner bottom surface of
the specimen (or the mounting surface for the device intended by the manufacturer) as shown
in Figure 104. The distance of the heating resistor(s) ends from the lateral and from the upper
and lower edges of the mounting surface shall be equal to (50 + 5) mm.

If the dimensions of the specimen allow the mounting of several devices in different positions,
the test is carried out by equalising the power loss using equal heating resistors mounted as
shown in Figures 104 and 105, and the distance between the heating resistors being of

(90 +5) mm.

In this case the distance of the heating resistor(s) from the upper and lower edge of the
mounting surface of the specimen shall not be less than 50 mm (Figure 105).

The temperature rise of the accessible parts of the enclosure or of parts that can become
accessible during normal use, including the blank covers, if any, is measured. This test shall
be performed with the door or lid, if any, closed.

The current passing through the heating resistor is such that the temperature at the hottest
point of the heating resistor(s) is not greater than 200 °C, and the temperature rise measured
in a steady state condition (variation less than 1 K/h) on the hottest accessible part shall not
be greater than 30 K. The power dissipated by the heating resistor(s) is then measured.

The value rounded to the next lower integer number shall not be less than the declared value
of the maximum capability of the dissipated power (P4g).

NOTE 103 Basis for the temperature rise value of 30 K is an ambient temperature of 25 °C.

After the test, the enclosure shall show no damage or deformation which would impair its
further use.

102 Verification of temperature rise
Enclosures according to 7.101.2 and 7.102.2 shall fulfil the following requirements and tests.

These enclosures shall have an acceptable temperature rise when equipped with the most
onerous configuration of electrical equipment declared by the manufacturer.

Compliance is checked by the following tests.

The temperature rise test is performed with an enclosure arranged as follows.
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The enclosure shall be equipped, wired and mounted as in normal use, including electrical
devices, lids, covers, doors, connections, terminals, etc., according to the manufacturer's
instructions and the corresponding manufacturer design instructions.

The thermometers or thermocouples for the measure of the internal and ambient temperatures
shall be installed at appropriate locations and protected against air currents and heat
radiation.

For enclosures according to 7.2.1 the test is carried out with the specimen mounted as
declared by the manufacturer.

For enclosures according to 7.2.3.1 the test is carried out with the specimen cast in a
concrete wall of thickness not less than 100 mm on each surface; it is allowed to cast the
specimen in walls of different material, with equivalent thermal conductivity.

For enclosures according to 7.2.2 the specimen is mounted on a minimum 19 mm thick
plywood painted black.

The test in concrete represents the conventional mounting condition.

For declared mounting conditions other than in concrete the manufacturer shall declare a
correction factor in the documentation according to the declared mounting condition.

At least 200 mm are provided between each surface of the specimen and the relevant edge of
the test surface (Figure 101).

The test shall be made for a time sufficient for the temperature rise to reach a constant value.
In practice, this condition is reached when the variation does not exceed 1 K/h.

The specimen is loaded with its rated current (1,). This current shall be distributed amongst
the smallest possible number of outgoing circuits so that each of these circuits is loaded with
its rated current multiplied by the rated diversity factor, as stated in Table 102. In the case
where the exact total load cannot be obtained by a number of devices loaded to this current,
only the last loaded circuit shall be loaded to a lower value to give the correct total.

Table 102 — Diversity factor

Number of main circuits Diversity factor
K
2 and 3 0,8
4 and 5 0,7
6to9 0,6
10 and more 0,5

After the test, the enclosure shall show no damage which would impair its further use.

The temperature rise measured on the terminals of the devices shall not exceed the values
defined in the relevant standard in a steady-state condition (variation less than 1 K/h).

The temperature of the accessible surfaces of the enclosure shall not exceed the values as
given in Table 103.
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Table 103 — Temperatures of accessible surfaces

Accessible external enclosures and covers: Temperature rise
K
— metal surfaces 30
— insulating surfaces 40
Addition:
Dimensions in millimetres
(19 £ 5)mm
N
1
£
200 min. E 200 min.
S
N
2
£
1S
o
o
N
IEC 462/11
Key
1 plywood
2 enclosure

Figure 101 — Arrangement for the verification of the maximum capability
to dissipate power (Py.) and for verification of temperature rise
of surface type enclosures
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Dimensions in millimetres

>35
25 min.

IEC 339/05

Figure 102 — Heating resistor for the verification of the maximum capability
to dissipate power (Py,)
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IEC 340/05

Key

N

door, lid or cover
2 rail for rail mounting accessories and electrical devices
3 resistor

4 rear surface of the enclosure

Figure 103 — Position of the resistor for enclosures designed or
intended to be fitted with rail mounting modular accessories
and electrical equipment
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IEC 341/05

Key

1 door, lid or cover

2 resistor

3 resistors, if more than one

4 mounting plate

5 rear surface of the enclosure

Figure 104 — Position of the resistor(s) for enclosures other than those designed
or intended to be fitted with rail mounting accessories and electrical equipment
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Dimensions in millimetres

Tolerance + 5 mm

p
2
o
[Te)
Al
50 4 50
o
(o)
50 3 50
o
()]
50 4 50
o
[Te)
Al

IEC 342/05

Key

1 enclosure
2 mounting surface
3 resistor

4 resistors, if more than one row

Figure 105 — Position of the resistor(s) for enclosures other than those designed
or intended to be fitted with rail mounting accessories and electrical equipment
and allowing the mounting of several accessories and electrical equipment
in different positions
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Annex AA
(normative)

Instructions to be given by the manufacturer of the GP enclosure
to the installer how to integrate accessories, and example of calculation

AA.1 Selection of the GP enclosure

In the field of household and similar applications, an installer has to consider different
configurations of suitable equipment on site by choosing from a large variety of components
such as protective devices, switches, transformers, etc., available on the market.

When selecting components for incorporation in these enclosures the component power loss
characteristics should be used as illustrated below.

The following equivalence shall be verified by the installer to select the correct GP enclosure
to integrate protective devices and other power dissipating electrical equipments to make an
equipped GP enclosure and make sure that the temperature rise measured on the hottest
accessible part of the equipped GP enclosure shall not be greater than 30 K:

PtotSPde

P4e is the maximum capability of the enclosure to dissipate power, in watts, declared by the
manufacturer in normal use;

Pyt is the total power loss of the electrical accessories and protecting devices to be
incorporated into the GP enclosure and their connections calculated as follows:

Ptot=Pdp+0’2Pdp+Pau

Pdp is the power loss of the protective devices;

0,2 Pdp is the increase of Py, to consider power lost by connections, socket-outlets, relays,
time delay switches, small appliances;

Pau is the power loss of electrical accessories, other than the previous ones (for example
transformers, socket-outlets, signal lamps,...);
P4p is calculated as follows:
2 2
Py =Y poxP,xKZ+> p, xP,xK
where

Pe is the number of poles of the devices of the incoming circuits;
P, is the dissipated power for each pole of the device of the incoming circuits;
K = 0,85;

p,, is the number of poles of the devices inside the enclosure except those of the incoming
circuits;

P, is the dissipated power for each pole of the devices inside the enclosure except those of

the incoming circuits;
K is the value (< 1) depending on the contemporary use of the connected loads.

Compliance is checked by calculation.
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NOTE An example is given in Clause AA.4.

AA.2 Markings

AA.2.1 The following markings shall be on the equipped GP enclosure:
e name or identification of the installer,

o type reference or other means used by the installer to identify the equipped GP
enclosure,

e rated current (lnq) in amperes,

e rated voltage in volts,

e symbol for nature of supply,

e degree of protection of the equipped GP enclosure,

e symbol for protection by total insulation, if applicable,

e letter N for terminals intended exclusively for the neutral conductor,

r hl

e symbol . @ according to IEC 60417-5019 (2006-08) for earthing terminals for the
connection of the protective conductor.

These markings shall be placed on a label, that may be placed also behind the lids or doors,
and shall be durable and easily legible.

AA.2.2 Definitions

rated current of the equipped GP enclosure
In
q
rated current to be calculated as /,, multiplied by K,

NOTE In the absence of incoming protective and control devices, the rated current of the equipped GP enclosure
is the outgoing rated current (/)

incoming rated current

Ine

rated current or sum of the rated currents of all incoming protective and control devices,
expected to be used at the same time

outgoing rated current

Inu

sum of the rated currents of all outgoing protective and control devices, expected to be used
at the same time

utilisation factor

Ke

ratio of the actual current flowing through any main incoming protective device inside the
enclosure to the rated current of this device. The utilisation factor for incoming circuits is
assumed to be 0,85.

diversity factor

K

ratio, calculated by the installer, of the rated current of the equipped GP enclosure (Inq) to the
outgoing rated current (/)

AA.2.3 Diversity factor

In the absence of information concerning the actual currents, the conventional values of K as
specified in Table AA.1 may be used.
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Table AA.1 - Diversity factor

Number of main circuits Diversity factor
K
2 and 3 0,8
4 and 5 0,7
6to9 0,6
10 and more 0,5

These markings shall not be placed on screws, or any other easily removable parts.

NOTE Easily removable parts are those parts which can be removed during the normal installation of the
equipped GP enclosure.

The installer shall provide the following information on the documentation which accompanies
the equipped GP enclosure:

— declaration of conformity that the equipped GP enclosure is made according to the rules of
art,

— information concerning the calculation made (not mandatory for equipped GP enclosure

single phase having a /,,; < 32A).

AA.3 Test and verification to be carried out by the installer

AA.3.1 General

Electrical accessories (protective devices, switches, time-delay switches, transformers,
terminals, etc...) shall comply with their relevant standards, if any.

For electrical accessories not covered by a standard, refer to their manufacturer’s instruction
sheets.

Tests and verification shall be performed on the equipped GP enclosure (including lids,
covers, doors, protective devices and similar power consuming devices...), wired and
mounted as for normal use, as indicated in Table AA.2.
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Table AA.2 — Tests and verifications

Clause Characteristics Tests and verifications

Identification Inspection o_f the ma_rk_lng a_nd of the compliance of the equipped GP
enclosure with the wiring diagrams, etc...

AA3.A1 Protection by total insulation [ Verification of the protection by total insulation requirements
Effectiveness of the e . . -

AA3.2 protective circuit Verification and test of the effectiveness of the protective circuit
Wiring, mechanical operation e - . . .

AA3.3 and, if necessary, electrical Verification of the correct wiring, mechanical operation and, if necessary,

. electrical operation tests
operation P

AA3.4 |foreign solid objects and

Resistance to ageing,

protection against ingress of Verification of protection against ingress of foreign solid objects and

against harmful ingress of against harmful ingress of water

water
AA3.5 Insulation resistance Test of the insulation resistance
Temperature rise limits Covered by calculation according to this Annex AA

AA.3.2 Protection by total insulation

For protection, by total insulation, against indirect contact, the following requirements shall be
met.

a)
b)

c)

The accessories shall be completely enclosed in insulating material.

The GP enclosure shall be made of an insulating material which is capable of withstanding
the mechanical, electrical and thermal stresses to which it is liable to be subjected under
normal use and it shall be resistant to ageing.

The GP enclosure shall at no point be pierced by conducting parts in such a manner that
there is the possibility of a fault voltage being brought out of the GP enclosure.

This means that metal parts, such as an actuating member which for constructional
reasons have to be brought through the GP enclosure, shall be insulated on the inside or
the outside of the GP enclosure from the live parts for the maximum rated insulation
voltage and, if applicable, the maximum rated impulse withstand voltage of all circuits in
the equipped GP enclosure.

If an actuating member is made of metal (whether covered by insulating material or not), it
shall be provided with insulation rated for the maximum rated insulation voltage and, if
applicable, the maximum impulse withstand voltage of all circuits in the equipped GP
enclosure.

If an actuating member is principally made of insulating material, any of its metal parts
which may become accessible in the event of insulation failure shall also be insulated from
live parts for the maximum rated insulation voltage and, if applicable, the maximum rated
impulse withstand voltage of all circuits in the equipped GP enclosure.

The equipped GP enclosure shall enclose all live parts, exposed conductive parts and
parts belonging to a protective circuit in such a manner that they cannot be touched. The
equipped GP enclosure shall give at least the degree of protection IP 3XD.

If a protective conductor, which is extended to electrical equipment connected to the load
side of the equipped GP enclosure, is to be passed through an equipped GP enclosure
whose exposed conductive parts are insulated, the necessary terminals for connecting the
external protective conductors shall be provided and identified by suitable marking. Inside
the equipped GP enclosure, the protective conductor and its terminal shall be insulated
from the live parts and the exposed conductive parts in the same way as the live parts are
insulated.

Exposed conductive parts within the equipped GP enclosure shall not be connected to the
protective circuit, i.e. they shall not be included in a protective measure involving the use

© STANDARDS MALAYSIA 2019 - All rights reserved




- 26 - MS IEC 60670-24:2019

of a protective circuit. This applies also to built-in apparatus, even if they have a
connecting terminal for a protective conductor;

f) If doors or covers of the equipped GP enclosure can be opened without the use of a key or
tool, an obstacle of insulating material shall be provided which will afford protection
against unintentional contact not only with the accessible live parts, but also with the
exposed conductive parts which are only accessible after the cover has been opened; this
obstacle, however, shall not be removable except with the use of a tool,

Compliance is checked by inspection.

AA.3.3 Provisions for earthing
The electrical continuity of the protective circuit, if any, is verified for each equipped GP

enclosure (including lids, covers, doors, protective devices and similar power consuming
devices...), wired and mounted as for normal use.

Except for equipped GP enclosure protected by total insulation, all exposed conductive parts
shall be connected to the earthing circuit.

An exposed conductive part cannot be used as bonding between two connections.

Compliance is checked by inspection and, if necessary, by a continuity test of the protective
circuit.

A measurement shall be carried out to verify that the resistance between the terminal of the
incoming protective conductor and the exposed conductive parts shall be less than 0,05 Q
with a current of 10 A a.c. or d.c.

AA.3.4 Inspection of the wiring and the mechanical and electric operation

The correct positioning of cables, effectiveness of connecting means and the correct
mounting of the protective devices and other electrical accessories shall be verified.

The effectiveness of the mechanical actuating elements, interlock, etc., if any, shall be
checked.

Depending on the complexity of the equipped GP enclosure (including lids, covers, doors,
protective devices and similar power consuming devices...), wired and mounted as for normal
use, it may be necessary to carry out an electrical functioning test.

Compliance is checked by inspection and manual test(s).

AA.3.5 Degree of protection

The IP degree of the equipped GP enclosure shall be verified according to IEC 60529.

The test is not carried out if

e the GP enclosure has not been modified by the installer in such a way to impair its degree
of protection against electric shocks declared by the manufacturer;

e the GP enclosure has been installed according to the manufacturer’s instructions.
AA.3.6 Insulating

< 32A.

This verification is not mandatory for a single phase equipped GP enclosure having Inq <
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The verification is made with a test apparatus at a test voltage at least 500 V. The
measurement is made between each live conductor and accessible conductive part and
between each live conductors.

The test is considered satisfactory if the measured insulating resistance is higher than
1000 Q/V referred to the rated voltage to earth of each circuit.

NOTE During the verification, electronic accessories installed in the equipped GP enclosure can be disconnected
to avoid their damaging.

AA.3.7 Total incoming load

The total incoming load current shall not exceed 125 A.

AA.4 Example of calculation

The calculation is based on the following steps:
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Diagram of the equipped GP enclosure

MS IEC 60670-24:2019

Level O

l.e =40A 2 Poles
P40 =4,5 W x Pole

00

Level 1

Level 2

Inu1 =20 A - 2 Poles
P41 =2,8 W x Pole

Ihus =10 A - 2 Poles
Pg4s =2,0 W x Pole

Ihu2 =20 A - 2 Poles
P42, =2,8 W x Pole

Is

lws =10 A - 2 Poles
P43 =2,0 W x Pole

Ia=2 A - 2Pole
P4s =1,1 W / Pole

|

Ihwe =10 A - 2 Poles
Pg4s =2,0 W x Pole

06

lhw7=10 A - 2 Poles
P47 =2,0 W x Pole

|
\

@os

63 VA 230/24 V
Pds =5,0 W

AA.4.2 Calculation of the power loss within the equipped GP enclosure

Determination of the utilisation factor (K;) and of the diversity factor (K)

— Level 0 incoming circuit - K, = 0,85

— Level 1 circuits - K= 1

Table AA.3 — Calculation of Pdp

nq / (Inu1
— Level 2 circuits - K= 1/,,,0 x 0,653 / (/

+ 1wz * oz ¥ lhua ) =34 /52 =0,653

s+ hue + Ihy7 ) = 13130 = 0,433

Number of | Power loss | Number of Power loss per Utilisation factor Power loss
the circuit per pole poles protective and (Kp) for incoming of each
W control device circuits device
P, Diversity factor (K) w
for outgoing
circuits
w
a b c d
Incoming 00 4,50 2 9,00 0,85 6,50
circuits
Outgoing 01 2,80 2 5,60 0,653 2,39
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Number of | Power loss | Number of Power loss per Utilisation factor Power loss
the circuit per pole poles protective and (Kp) for incoming of each
W control device circuits device
P, Diversity factor (K) w
for outgoing
circuits
w
a b c d
circuits 02 2,80 2 5,60 0,653 2,39
03 2,00 2 4,00 0,653 1,71
04 1,10 2 2,20 0,653 0,94
05 2,00 2 4,00 0,433 0,75
06 2,00 2 4,00 0,433 0,75
07 2,00 2 4,00 0,433 0,75
Pdp - 16,17
@ Data indicated by the manufacturer of the device.
b With reference to the thermal effects, only 3 poles are considered in case of 4-poles switches.
C Power loss per pole multiplied by the number of poles.
d Incoming circuits: K2 x Py
Outgoing circuits: K? x Py
Ke and K are squared as the power is proportional to the square of the current.
Pyp = 16,17 W
Table AA.4 — Calculation of P,

Number | Description of the electrical accessory with | Power loss per Number of Power
of the a significant power loss in normal use accessory accessories loss
circuit

w w
08 Safety transformer 5 1 5
Pau 5

Pau=5W

AA.4.3 Total power loss of the equipped GP enclosure

where

Py
P

p

au

Piot = Pgp + 0,2 Py, + Py = 16,17 + 3,23 + 5 =244 W

AA.4.4 Conclusions

is the power loss of the protective devices;

is the sum of the power losses of other electrical accessories.

An enclosure, complying with this standard, with a maximum capability to dissipate power
(Pge), declared by the manufacturer of at least 25 W has been chosen for the construction of
the equipped GP enclosure.

The temperature rise limits of the equipped GP enclosure are deemed to be satisfactory since

Pt = 24,4 W < Py, =25 W
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Annex BB
(normative)

Instructions to be given by the manufacturer of the PD enclosure
to the installer how to integrate accessories

BB.1 General

This annex contains information to be given by the manufacturer to the installer in order that
the installer can install the enclosure for pre-determined equipment (PD enclosure) according
to 7.101.2 and 7.102.2

e so that the temperature rise of the completed enclosure minimizes hazards for the
environment, and

e so that a proper combination of electrical equipment for normal operation is guaranteed.

This includes the following items for an accurate co-ordination between enclosures and built-
in devices.

BB.2 Rated current and main characteristics

The maximum incoming current shall be equal or lower to the maximum rated current of the
enclosure as declared by the manufacturer.

The manufacturer shall inform the installer about the main characteristics of the devices which
can be integrated (e.g. product range name, maximum rated current, power dissipated per
pole,etc.).

BB.3 Devices to be integrated by the installer

The devices integrated in the enclosure by the installer shall comply with their product
standard (e.g. MCB shall comply with IEC 60898-1, RCCB shall comply with IEC 61008-2-1
and RCBO shall comply with IEC 61009-2-1), if any.

Manufacturer shall provide information in its documentation to define the maximum number of
modules per row at a given width of one module.

BB.4 Dimensions

Manufacturer shall provide all the necessary dimensions in order to integrate devices in the
enclosure so as to ensure a safe behaviour of the equipment.

This information shall be provided

e by reference to a standard, if any, or
e by the following information:
e external dimensions of the enclosure (length, width, depth) for correct mounting;
e distances between parallel routed mounting rails;
e distance between mounting rails for related built-in devices and the protective cover;

e installation depths for built-in devices in conjunction with mounted lids or doors;
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¢ dimensions at the top and at the bottom of the enclosure for incoming and outgoing
cable(s).

BB.5 Connections

This information shall be provided

e Dby reference to a standard, if any, or
e the manufacturer shall provide the following information:
e quantity of terminals (e.g. L, N and PE);
e quantity of PE terminals able to connect simultaneously at minimum:
e 1 conductor with cross-section equal to 16 mm?;
e 1 conductor with cross-section equal to 6 mm?;
e 1 conductor with cross-section equal to 4 mm?;
e 2 conductors with cross-section equal to 2,5 mm?2,
e quantity L and N terminals for incoming connexions able to connect at minimum:
e 1 rigid conductor with cross-section equal to 16 mm2, or

e 1 flexible conductor with cross-section equal to 10 mm2.

The given requirements are minimum requirements. For higher currents, terminals with higher
cross-sectional areas can be necessary.

BB.6 Protection against electric shock

The manufacturer shall provide information to the installer so as to mount and wire the
devices in order to ensure protection against electric shocks.

Active parts shall remain not accessible when devices are installed and wired.

Devices mounted in the enclosure shall have a minimum IP degree of IP2X.

BB.7 IP degree & IK code

Manufacturer shall provide IP degree & IK code in order to guarantee a proper equipped PD
enclosure according to the wiring rules, if any.

BB.8 Wiring

The manufacturer shall provide information to the installer so that the internal wiring shall be
such that minimum creepage distances between live parts and metallic accessible or non
accessible parts are not lower than 3 mm.

Cross-sections of conductors shall be in accordance with the wiring rules.
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