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NATIONAL FOREWORD

This Malaysian Standard has been developed by the Technical Committee on Electrical
Installation, Protection and Insulation Practice under the authority of the Electrotechnical Industry
Standards Committee.

This Malaysian Standard is identical with IEC 60364-5-53:2001, Electrical installations of
buildings - Part 5-53: Selection and erection of electrical equipment - Isolation, switching and
control, published by the International Electrotechnical Commission (IEC), which has the same
titte. The text of the International Standard is recommended for publication as a Malaysian
Standard without deviation. However, for the purpose of this Malaysian Standard, the following

apply:

a) the distribution voltage to consumer installation in Malaysia is 240 V for single phase and
415 V for three-phase. The voltage tolerances are +5 % - 10 %;

b) in the source text, “this International Standard” should read as “this Malaysian Standard”;
c) the comma which is used as a decimal sign (if any), to read as a full point; and

d) the basis IEC 60364-5-53:2001 is printed in English and French languages. However,
only the English version is retained for this Malaysian Standard.

This Malaysian Standard cancels and replaces the following standards:

a) MS IEC 60364-4-46:1996, Electrical installations of buildings: Part 4: Protection for
safety: Chapter 46: Isolation and switching;

b) MS IEC 60364-5-53:1996, Electrical installations of buildings: Part 5: Selection and
erection of electrical equipment: Chapter 53: Switchgear and controlgear; and

c) MS IEC 60364-5-537:1996, Electrical installations of buildings: Part 5: Selection and
erection of electrical equipment: Chapter 53: Switchgear and controlgear: Section 537:
Devices for isolation and switching.

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,
wording and presentation of a Malaysian Standard is exactly the same as in an International Standard or is identical in
technical content and it may contain the minimal editorial changes specified in clause 4.2 of ISO/IEC Guide 21.
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publications. For example, edition numbers 1.0, 1.1
and 1.2 refer, respectively, to the base publication,
the base publication incorporating amendment 1 and
the base publication incorporating amendments 1
and 2.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS OF BUILDINGS -

Part 5-53: Selection and erection of electrical equipment —
Isolation, switching and control

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

International Standard IEC 60364-5-53 has been prepared by IEC technical committee 64:
Electrical installations and protection against electric shock.

The IEC 60364 series (parts 1 to 6), is currently being restructured, without any technical
changes, into a more simple form (see annex D).

This consolidated version of IEC 60364-5-53 is based on the third edition (2001) and its
amendment 1 (2002) [documents 64/1226/FDIS and 64/1243/RVD].

It bears the edition number 3.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

According to a unanimous decision by the Committee of Action (CA/1720/RV (2000-03-21)),
the restructured parts of IEC 60364 have not been submitted to National Committees for
approval.

The text of this third edition of IEC 60364-5-53 is compiled from and replaces

— |EC 60364-5-53, second edition (1994) and its corrigendum 1 (1996),
— |EC 60364-5-534, first edition (1997),

— |EC 60364-5-537, first edition (1981) and its amendment 1 (1989) and
— |EC 60364-4-46, first edition (1981).
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This publication has been drafted, as close as possible, in accordance with the ISO/IEC
Directives, Part 3.

Annexes A, B, C, D and E are for information only.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until 2003. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.
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ELECTRICAL INSTALLATIONS OF BUILDINGS -

Part 5-53: Selection and erection of electrical equipment -
Isolation, switching and control

530 Introduction

530.1 Scope

This part of IEC 60364 deals with general requirements for isolation, switching and control
and with the requirements for selection and erection of the devices provided to fulfil such
functions.

530.2 Normative references

The following referenced documents are indispensable for the application 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.

IEC 60269-3:1987, Low-voltage fuses — Part 3: Supplementary requirements for fuses for use
by unskilled persons (fuses mainly for household and similar applications)

IEC 60364-4-41:2001, Electrical installations of buildings — IEC 60364-4-41: Protection for
safety — Protection against electric shock

IEC 60364-4-42:2001, Electrical installations of buildings — Part 4-42: Protection for safety —
Protection against thermal effects

IEC 60364-4-43:2001, Electrical installations of buildings — Part 4-43: Protection for safety —
Protection against overcurrent

IEC 60364-4-44:2001, Electrical installations of buildings — Part 4-44: Protection for safety —
Protection against voltage disturbances and electromagnetic disturbances

IEC 60364-6-61:2001, Electrical installations of buildings — Part 6-61: Verification — Initial
verification

IEC 60364-7-705:1984, Electrical installations of buildings — Part 7: Requirements for special
installations or locations — Section 705: Electrical installations of agricultural and horticultural
premises

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 61008-1:1996, Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCBs) — Part 1: General rules

IEC 61009-1:1996, Residual current operated circuit-breakers with integral overcurrent
protection for household and similar uses (RCBOs) — Part 1: General rules

IEC 61024-1:1990, Protection of structures against lightning — Part 1: General principles



60364-5-53 © IEC:2001+A1:2002 -13 -

IEC 61312-1:1995, Protection against lightning electromagnetic impulse — Part 1: General
principles

IEC/TS 61312-2:1999, Protection against lightning electromagnetic impulse (LEMP) — Part 2:
Shielding of structures, bonding inside structures and earthing

IEC/TS 61312-3:2000, Protection against lightning electromagnetic impulse — Part 3:
Requirements of surge protective devices (SPDs)

IEC 61643-1:1998, Surge-protective device connected to low-voltage power distribution
systems — Part 1: Performance requirements and testing methods
Amendment 1 (2001)

IEC 61643-12, Surge-protective device connected to low-voltage power distribution systems —
Part 12: Performance requirements and testing methods?)

530.3 (530) General and common requirements

This part of IEC 60364 shall provide compliance with the measures of protection for safety,
the requirements for proper functioning for intended use of the installation, and the
requirements appropriate to the external influences foreseen. Every item of equipment shall
be selected and erected so as to allow compliance with the rules stated in the following
clauses of this part and the relevant rules in other parts of this standard.

The requirements of this part are supplementary to the common rules given in IEC 60364-5-51.

530.3.1 (530.1) The moving contacts of all poles of multipole devices shall be so coupled
mechanically that they make and break substantially together, except that contacts solely
intended for the neutral may close before and open after the other contacts.

530.3.2 (530.2) Except as provided in 536.2.2.7, in multiphase circuits, single-pole devices
shall not be inserted in the neutral conductor.

In single-phase circuits single-pole devices shall not be inserted in the neutral conductor,
unless a residual current device complying with the rules of 413.1 of IEC 60364-4-41 is
provided on the supply side.

530.3.3 (530.3) Devices embodying more than one function shall comply with all the
requirements of this part appropriate to each separate function.

531 Devices for protection against indirect contact by automatic
disconnection of supply

531.1 Overcurrent protective devices
531.1.1 TN systems
In TN systems overcurrent protective devices shall be selected and erected according to the

conditions specified in 434.2 and 431 and in 533.3 for devices for protection against short-
circuit, and shall satisfy the requirements of 413.1.3.3.

531.1.2 TT systems

Under consideration.

1) To be published.
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531.1.3 IT systems

Where exposed-conductive-parts are interconnected, overcurrent protective devices for
protection in the event of a second fault shall comply with 531.1.1 taking into account the
requirements of 413.1.5.5 of IEC 60364-4-41.

531.2 Residual current protective devices
531.2.1 General conditions of installation

Residual current protective devices in d.c. systems shall be specially designed for detection
of d.c. residual currents, and to break circuit currents under normal conditions and fault
conditions.

531.2.1.1 A residual current protective device shall ensure the disconnection of all live
conductors in the circuit protected. In TN-S systems, the neutral need not be disconnected if
the supply conditions are such that the neutral conductor can be considered to be reliably at
earth potential.

NOTE The conditions for verification that the neutral conductor is reliably at earth potential are under
consideration.

531.2.1.2 No protective conductor shall pass through the magnetic circuit of a residual
current protective device.

531.2.1.3 Residual current protective devices shall be so selected, and the electrical circuits
so subdivided, that any earth-leakage current which may be expected to occur during normal
operation of the connected load(s) will be unlikely to cause unnecessary tripping of the
device.

NOTE Residual current protective devices may operate at any value of residual current in excess of 50 % of the
rated operating current.

531.2.1.4 Influence of d.c. components

Under consideration.

531.2.1.5 The use of a residual current protective device associated with circuits not having
a protective conductor, even if the rated operating residual current does not exceed 30 mA,
shall not be considered as a measure sufficient for protection against indirect contact.

531.2.2 Selection of devices according to their method of application

531.2.2.1 Residual current protective devices may or may not have an auxiliary source,
taking into account the requirements of 531.2.2.2.

NOTE The auxiliary source may be the supply system.

531.2.2.2 The use of residual current protective devices with an auxiliary source not
operating automatically in the case of failure of the auxiliary source is permitted only if one of
the two following conditions is fulfilled:

— protection against indirect contact according to 413.1 of IEC 60364-4-41 is ensured even
in the case of failure of the auxiliary supply;

— the devices are installed in installations operated, tested and inspected by instructed
persons (BA4) or skilled persons (BAS).
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531.2.3 TN systems

If for certain equipment or for certain parts of the installation, one or more of the conditions
stated in 413.1.3 cannot be satisfied, those parts may be protected by a residual current
protective device. In this case, exposed-conductive-parts need not be connected to the TN
earthing system protective conductor, provided that they are connected to an earth electrode
affording a resistance appropriate to the operating current of the residual current protective
device. The circuit thus protected is to be treated as a TT system and 413.1.4 applies.

If, however, no separate earth electrode exists, connection of the exposed-conductive-parts to
the protective conductor needs to be made on the source side of the residual current
protective device.

531.2.4 TT systems

If an installation is protected by a single residual current protective device, this shall be
placed at the origin of the installation, unless the part of the installation between the origin
and the device complies with the requirement for protection by the use of class Il equipment
or equivalent insulation (see 413.2).

NOTE Where there is more than one origin, this requirement applies to each origin.
531.2.5 IT systems

Where protection is provided by a residual current protective device, and disconnection
following a first fault is not envisaged, the residual non-operating current of the device shall
be at least equal to the current which circulates on the first fault to earth of negligible
impedance affecting a phase conductor.
531.3 Insulation monitoring devices

NOTE Insulation monitoring devices may operate with an appropriate response time.

An insulation monitoring device provided in accordance with 413.1.5.4 is a device
continuously monitoring the insulation of an electrical installation. It is intended to indicate a
significant reduction in the insulation level of the installation to allow the cause of this
reduction to be found before the occurrence of a second fault, and thus avoid disconnection of
the supply.

Accordingly, it is set at a value below that specified in 612.3 of IEC 60364-6-61 appropriate to
the installation concerned.

Insulation monitoring devices shall be so designed or installed that it shall be possible to
modify the setting only by the use of a key or a tool.
532 Devices for protection against thermal effects

Under consideration.

NOTE Pending this consideration, reference should be made to 422.3.10 of IEC 60364-4-42 and 705.422 of
IEC 60364-7-705.

533 Devices for protection against overcurrent

533.1 General requirements

533.1.1 Fuse bases using screw-in fuses shall be connected so that the centre contact is on
the supply side of the fuse base.
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533.1.2 Fuse bases for plug-in fuse carriers shall be arranged so as to exclude the
possibility of the fuse carrier making contact between conductive parts belonging to two
adjacent fuse bases.

533.1.3 Fuses having fuse-links likely to be removed or placed by persons other than
instructed (BA4) or skilled persons (BA5), shall be of a type which complies with the safety
requirements of IEC 60269-3.

Fuses or combination units having fuse-links likely to be removed and replaced only by instructed
persons (BA4) or skilled persons (BA5), shall be installed in such a manner that it is ensured
that the fuse-links can be removed or placed without unintentional contact with live parts.

533.1.4 Where circuit-breakers may be operated by persons other than instructed persons
(BA4) or skilled persons (BA5), they shall be so designed or installed that it shall not be possible
to modify the setting of the calibration of their overcurrent releases without a deliberate act
involving the use of a key or tool, and resulting in a visible indication of their setting or calibration.

533.2 Selection of devices for protection of wiring systems against overloads

The nominal current (or current setting) of the protective device shall be chosen in
accordance with 433.1.

NOTE In certain cases, to avoid unintentional operation, the peak current values of the loads have to be taken
into consideration.

In the case of a cyclic load, the values of /, and /5> shall be chosen on the basis of values of Ig
and [, for the thermally equivalent constant load

where

Ig is the current for which the circuit is designed;
I, is the continuous current-carrying capacity of the cable;
I, is the nominal current of the protective device;

I> is the current ensuring effective operation of the protective device.

533.3 Selection of devices for protection of wiring systems against short circuits

The application of the rules of part 4-43 for short-circuit duration up to 5 s shall take into
account minimum and maximum short-circuit conditions.

Where the standard covering a protective device specifies both a rated service short-circuit
breaking capacity, and a rated ultimate short-circuit breaking capacity, it is permissible to
select the protective device on the basis of the ultimate short-circuit breaking capacity for the
maximum short-circuit conditions. Operational circumstances may, however, make it desirable
to select the protective device on the service short-circuit breaking capacity, e.g. where a
protective device is placed at the origin of the installation.
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534 Devices for protection against overvoltages

534.1 General

This clause contains provisions for the application of voltage limitation to obtain an insulation
coordination in the cases described in IEC 60364-4-44, |[EC 60664-1, IEC 61312-2 and
IEC 61643-12.

This clause gives the requirements for the selection and erection of

— surge protective devices (SPDs) for electrical installations of buildings to obtain a
limitation of transient overvoltages of atmospheric origin transmitted via the supply
distribution system and against switching overvoltages;

— SPDs for the protection against transient overvoltages caused by direct lightning strokes
or lightning strokes in the vicinity of buildings, protected by a lightning protection system.

This clause does not take into account surge protective components which may be incor-
porated in the appliances connected to the installation. The presence of such components
may modify the behaviour of the main surge protective device of the installation and may
need an additional coordination.

This clause applies to a.c. power circuits. For d.c. power circuits, the requirements in this clause
may be applied as far as is useful. For special applications, other or additional requirements
may be necessary in the relevant part 7 of IEC 60364.

534.2 Selection and erection of SPDs in building installations
534.2.1 Use of SPDs

IEC 60364-4-44, clause 443, includes protection against overvoltages of atmospheric origin
(caused by indirect, distant lightning strokes) and switching overvoltages. This protection is
normally provided by the installation of test class || SPDs and if necessary test class |ll SPDs.

When required in accordance with IEC 60364-4-44 or otherwise specified, SPDs shall be
installed near the origin of the installation or in the main distribution assembly, closest to the
origin of the installation inside the building.

IEC 61312-1 includes protection against the effects of direct lightning strokes or strokes near
to the supply system. IEC 61312-3 describes the correct selection and application of SPDs
according to the Lightning Protection Zones (LPZ) concept. The LPZ concept describes the
installation of test class I, test class Il and test class Ill SPDs.

When required in accordance with IEC 61312-1 or otherwise specified, SPDs shall be
installed at the origin of the installation.

Additional SPDs may be necessary to protect sensitive equipment. Such SPDs shall be
coordinated with the SPDs installed upstream (see 534.2.3.6).

In the case where SPDs are part of the fixed electrical installation, but not mounted inside a
distribution board (e.g. in a socket outlet), their presence shall be indicated by a label on or
as near as is reasonably possible to the origin of the circuit under consideration.
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534.2.2 Connection of SPDs

Surge protective devices at or near the origin of the installation shall be connected at least
between the following points (see annexes A, B and C):

a) if there is a direct connection between the neutral conductor and the PE at or near the
origin of the installation or if there is no neutral conductor:
between each line conductor and either the main earthing terminal or the main
protective conductor, whichever is the shortest route;
NOTE The impedance connecting the neutral to the PE in IT systems is not considered as a connection

b) if there is no direct connection between the neutral conductor and the PE at or near the
origin of the installation, then either
between each line conductor and either the main earthing terminal or the main pro-

tective conductor, and between the neutral conductor and either the main earthing terminal
or the protective conductor, whichever is the shortest route — connection type 1;

or
between each line conductor and the neutral conductor and between the neutral
conductor and either the main earthing terminal or the protective conductor, whichever
route is shorter — connection type 2 .

NOTE If a line conductor is earthed, it is considered to be equivalent to a neutral conductor for the application of
this subclause.

SPDs at or near the origin of the installation are, in general, installed as shown in annexes
A to C and according to table 53B:

Table 53B — Connection of surge protective devices
dependent on system configuration

System configuration at the installation point of SPD

TT TN-C TN-S IT with distributed neutral

SPDs
connected Installation Installation Installation IT without

between according to according to according to distributed
neutral

Connection | Connection Connection | Connection | Connection | Connection
type 1 type 2 type 1 type 2 type 1 type 2

each line
conductor + . NA + .
and neutral
conductor

each line . NA NA . NA . NA .
conductor
and PE

conductor

neutral . . NA . .
conductor
and PE

conductor

each line NA NA . NA NA NA NA NA

conductor
and PEN
conductor

line + + + + + + + +
conductors

e : mandatory
NA: not applicable
+: optional, in addition
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534.2.3 Selection of surge protective devices (SPDs)

The SPDs shall comply with IEC 61643-1. Additional information regarding selection and
application is given in IEC 61643-12.

534.2.3.1 Selection with regard to protection level (U,)

If clause 443 of IEC 60364-4-44 requires SPDs, the protection level U, of SPDs shall be selected
in accordance with impulse withstand voltage category Il of table 44B (IEC 60364-4-44).

If IEC 61312-1 requires SPDs for the protection against overvoltages caused by direct
lightning strokes, the protection level of these SPDs shall also be selected in accordance with
impulse withstand voltage category Il of table 44B in IEC 60364-4-44.

For example in 230/400 V installations, the protection level U, shall not exceed 2,5 kV.

When connection type 2 according to 534.2.2 is used, the above requirements also apply to
the total protection level between line conductors and PE.

When the required protection level cannot be reached with a single set of SPDs, additional,
coordinated SPDs shall be applied to ensure the required protection level.

534.2.3.2 Selection with regard to continuous operating voltage (U,)

The maximum continuous operating voltage U; of SPDs shall be equal to or higher than
shown in the following table 53C.

Table 53C — Minimum required U, of the SPD dependent on
supply system configuration

System configuration of distribution network

SPDs connected T TN-C TN-S IT with IT without
between distributed | distributed
neutral neutral
line conductor 1,1 U, NA 1,1 U, 1,1 U, NA
and neutral conductor
each line conductor and PE conductor 1,1 U, NA 1,1 U, \/g U.a Line-to-line
° voltage 2
neutral conductor U, 2 NA u,? U, 2 NA

and PE conductor

each line conductor and PEN conductor
NA 1,1 U, NA NA NA

NA: not applicable
NOTE 1 U, is the line-to-neutral voltage of the low-voltage system.
NOTE 2 This table is based on IEC 61643-1 amendment 1.

@ These values are related to worst case fault conditions, therefore the tolerance of 10 % is not taken into account.
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534.2.3.3 Selection with regard to temporary overvoltages (TOVs)

The SPDs selected according to 534.2.3 shall withstand the temporary overvoltages due to
faults within low-voltage systems (see clause 442 of IEC 60364-4-44).

This is confirmed by the selection of SPDs which comply with the relevant test requirements
of 7.7.6 of IEC 61643-1.

To fail safely in case of TOVs due to earth faults within the high-voltage system (see IEC
60364-4-44, clause 442), the SPDs connected to the PE shall pass the test of IEC 61643-1
subclause 7.7.4.

In addition, SPDs installed in location 4a according to figure B.2 shall withstand such TOVs as
defined in test of IEC 61643-1 subclause 7.7.4.

NOTE 1 Appropriate pass criteria are under consideration to define the meaning of withstand.

NOTE 2 The loss of neutral is not covered by these requirements. Though there is currently no specific test
in [EC 61643-1, SPDs are expected to fail safely.

534.2.3.4 Selection with regard to discharge current (/,) and impulse current (/imp)

If IEC 60364-4-44 clause 443 requires SPDs, the nominal discharge current /, shall not be
less than 5 kA 8/20 for each mode of protection.

In case of installation according to 534.2.2 connection type 2, the nominal discharge current
I, for the surge protective device connected between the neutral conductor and the PE shall

not be less than 20 kA 8/20 for three-phase systems and 10 kA 8/20 for single-phase
systems.

If IEC 61312-1 requires SPDs, the lightning impulse current /i, according to IEC 61643-1
shall be calculated according to IEC 61312-1. Further information is given in IEC 61643-12. If
the current value cannot be established, the value of /in, shall not be less than 12,5 kA for
each mode of protection.

In case of an installation according to 534.2.2 connection type 2, the lightning impulse current
limp for the surge protective device connected between the neutral conductor and the PE shall
be calculated similarly to the above mentioned standards. If the current value cannot be
established the value of [, shall not be less than 50 kA for three-phase systems and 25 kA
for single-phase systems.

When a single SPD is used for protection according to both IEC 61312-1 and clause 443 of
IEC 60364-4-44, the rating of I, and of /in, shall be in agreement with the above values.

534.2.3.5 Selection with regard to the expected short-circuit current

The short-circuit withstand of the SPDs (in case of SPD failure) together with the specified
associated (internal or external) overcurrent protective device shall be equal to or higher than
the maximum short-circuit current expected at the point of installation taking into account the
maximum overcurrent protective devices specified by the SPD manufacturer.

In addition, when a follow current interrupting rating is declared by the manufacturer, it shall
be equal to or higher than the expected short-circuit current at the point of installation.

SPDs connected between the neutral conductor and the PE in TT- or TN-systems, which
allow a power frequency follow-up current after operation (e.g. spark gaps) shall have a follow
current interrupting rating greater or equal to 100 A.

In IT systems, the follow current interrupting rating for SPDs connected between the neutral
conductor and the PE shall be the same as for SPDs connected between phase and neutral.
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534.2.3.6 Co-ordination of SPDs

According to IEC 61312-3 and 61643-12 considerations shall be taken regarding the
necessary co-ordination of SPDs in the installation. The SPD manufacturers shall provide
sufficient information in their documentation about the way to achieve coordination between
SPDs.

534.2.4 Protection against overcurrent and consequences of an SPD failure

Protection against SPD’s short-circuits is provided by the overcurrent protective devices F2
(see figures in the annexes A to D) which are to be selected according to the maximum
recommended rating for the overcurrent protective device given in the manufacturer’s SPD
instructions.

If the overcurrent protective devices F1 (which are part of the installation, see figures in the
annexes A to D) have a rating smaller than or equal to the maximum recommended rating for
the overcurrent protective devices F2, then F2 can be omitted.

The cross-sectional area of conductors connecting the overcurrent protective devices to the
line conductors shall be rated according to the maximum possible short-circuit current (F1, F2
and F3 are shown in annexes A to D).

Depending on the location of protective devices used to disconnect the SPD in case of SPD
failure, priority may be given either to the continuity of supply or to the continuity of
protection.

In all cases, the discrimination between protective devices shall be ensured.

— If protective devices are installed in the surge protective device circuit, the continuity of
the supply is ensured, but neither the installation nor the equipment is protected against
possible further overvoltages (see figure 53A). These protective devices may be internal
disconnectors.

— If protective devices are inserted in the installation upstream of the circuit where SPDs are
installed, the failure of the surge protective device may cause interruption of supply: the
circuit interruption will last until the surge protective device is replaced (see figure 53B).

< E/I
PD
|
SPD
[ 2
PD: protective device of the SPD
SPD: surge protective device
E/l: equipment or installation to be protected against overvoltages

Figure 53A — Priority to the continuity of supply
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PD E/l

SPD

— IEC 945/02

Figure 53B — Priority to the continuity of protection

In order to increase the reliability and the probability of having at the same time continuity of
supply and continuity of protection, it is permitted to use the scheme described in figure 53C.

PD; PD,
| |

SPD4 SPD,

- IEC 946/02

Figure 53C — Combination of continuity of supply and continuity of protection

In this case, two identical SPDs (SPD; and SPD,) are connected to two identical protective
devices (PD4 and PD,). The failure mode of one of the SPDs (e.g. SPD,) will not influence the
effectiveness of the second SPD (e.g. SPD,) and will lead to the operation of its own
protective device (e.g. PD4). Such an arrangement will significantly increase the probability of
having continuity of supply and continuity of protection .

534.2.5 Protection against indirect contact

Protection against indirect contact, as defined in IEC 60364-4-41, shall remain effective in the
protected installation even in case of failures of SPDs.
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In case of automatic disconnection of supply:

— in TN systems this may, in general, be fulfilled by the overcurrent device on the supply
side of the surge protective device;

— in TT systems this may be fulfilled by either
a) the installation of SPDs on the load side of an RCD (see figure B.1), or

b) the installation of SPDs on the supply side of an RCD. Because of the possibility of
the failure of an SPD between N and PE conductors,

» the conditions of IEC 60364-4-41, clause 413.1.3.7, shall be met,

and

» the SPD shall be installed in accordance with 534.2.2 connection type 2.
— in IT systems, no additional measure is needed.

534.2.6 SPD installation in conjunction with RCDs

If SPDs are installed in accordance with 534.2.1 and are on the load side of a residual current
device, an RCD with or without time delay, but having an immunity to surge currents of at
least 3 kA 8/20 shall be used.

NOTE 1 S-type RCDs in accordance with IEC 61008-1 and IEC 61009-1 satisfy this requirement.

NOTE 2 In the case of surge current higher than 3 kA 8/20, the RCD may trip causing interruption of the power
supply.

534.2.7 Measurement of the insulation resistance

During the measurement of the insulation resistance of the installation according to IEC
60364-6-61, SPDs installed at or near the origin of the installation or in a distribution board
and not rated for the test voltage of the insulation measurement may be disconnected.

In the case where SPDs connected to the PE conductor are part of a socket outlet, they shall
withstand the test voltage for measuring the insulation resistance according to IEC 60364-6-61.

534.2.8 SPD status indication
Indication that the SPD no longer provides overvoltage protection shall be provided

— either by an SPD status indicator;
— or by a separate SPD protective device such as addressed in 534.2.4.

534.2.9 Connecting conductors

Connecting conductors are the conductors from the line conductor to the surge protective
device and from the surge protective device to the main earthing terminal or to the protec-
tive conductor.

Because increasing the length of the connecting conductors of SPDs reduces the
effectiveness of overvoltage protection, optimum overvoltage protection is achieved when all
connecting conductors of SPDs are as short as possible (preferably not exceeding 0,5 m for
the total lead length) and without any loops, see figure 53D. If distance a + b (see figure 53D)
cannot be reduced below 0,5 m, the scheme in figure 53E may be adopted.
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I— ?
a
\ A
S
=] E/l
D
A
b
& oY §
a+b<050m Main earthing terminal or

protective conductor bar

- IEC 947/02

Figure 53D — Example of installation of SPDs at or near the origin of the installation

L 1 ¢
S E/l
P
D
—= ¢
b Main earthing terminal or
b<0,50m protective conductor bar

IEC 948/02

Figure 53E — Example of installation of SPDs at
or near the origin of the installation

534.2.10 Cross-section of earthing conductors

The earthing conductors of SPDs at or near the origin of the installation shall have a minimum
cross-sectional area of 4 mm? copper or equivalent.

When there is a lightning protection system, a minimum cross-sectional area of 16 mm? copper
or equivalent is necessary for SPDs tested in accordance with test class | of IEC 61643-1.
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535 (539) Co-ordination of various protective devices

535.1 (539.1) Discrimination between overcurrent protective devices

Under consideration.

535.2 (539.2) Association of residual current protective devices with overcurrent
protective devices

535.2.1 (539.2.1) Where a residual current protective device is incorporated or combined
with a device for overcurrent protection, the characteristics of the assembly of protective
devices (breaking capacity, operating characteristics in relation to rated current) shall satisfy
the rules of clauses 433 and 434 of IEC 60364-4-43, and 533.2 and 533.3.

535.2.2 (539.2.2) Where a residual current protective device is neither incorporated in, nor
combined with, a device for overcurrent protection:

— overcurrent protection shall be ensured by appropriate protective devices according to the
rules of IEC 60364-4-43;

— the residual current protective device shall be able to withstand without damage the
thermal and mechanical stresses to which it is likely to be subjected in the event of a
short-circuit occurring on the load side of the location where it is installed;

— the residual current protective device shall not be damaged under these short-circuit
conditions even when, due to unbalanced current or to current flowing to earth, the
residual current protective device itself tends to open.

NOTE The stresses mentioned depend on the prospective short-circuit current at the point where the residual

current prospective device is installed, and the operating characteristics of the device providing short-circuit
protection.

535.3 (539.3) Discrimination between residual current protective devices

Discrimination between residual current protective devices installed in series may be required
for service reasons, particularly when safety is involved, to provide continuity of supply to the
parts of the installation not involved in the fault, if any.

This discrimination can be achieved by selecting and erecting residual current protective
devices which, while ensuring the required protection to the different parts of the installation,
disconnect from the supply only that part of the installation that is located on the load side
of the residual current protective device installed on the supply side of the fault, and closest
to it.

To ensure discrimination between two residual current protective devices in series, these
devices shall satisfy both the following conditions:

a) the non-actuating time-current characteristic of the residual current protective device
located on the supply side (upstream) shall lie above the total operating time-current
characteristic of the residual current protective device located on the load side
(downstream), and

b) the rated residual operating current on the device located on the supply side shall be
higher than that of the residual current protective device located on the load side.

In the case of residual current protective devices complying with the requirements of
IEC 61008-1 and IEC 61009, the rated residual operating current of the device located on the
supply side shall be at least three times that of the residual current protective device located
on the load side.
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536 (46) Isolation and switching

536.0 (460) Introduction

This clause deals with non-automatic local and remote isolation and switching measures
which prevent or remove dangers associated with electrical installations or electrically
powered equipment and machines.

536.1 (461) General

536.1.1 (461.1) According to the intended function(s), every device provided for isolation or
switching shall comply with the relevant requirements of this part.

536.1.2 (461.2) In TN-C systems, the PEN conductor shall not be isolated or switched. In
TN-S systems, the neutral conductor need not be isolated or switched.

NOTE Protective conductors in all systems are required not to be isolated or switched (see also 543.3.3 of
IEC 60364-5-54).

536.1.3 (461.3) The measures described in this part are not alternatives to the protective
measures described in IEC 60364-4-41 to IEC 60364-4-44, inclusive.

536.2 (462) Isolation
536.2.1 General

536.2.1.1 (462.1) Every circuit shall be capable of being isolated from each of the live
supply conductors, except as detailed in 536.1.2 above.

Provisions may be made for isolation of a group of circuits by a common means, if the service
conditions allow this.

536.2.1.2 (462.2) Suitable means shall be provided to prevent any equipment from being
unintentionally energized.

NOTE Such precautions may include one or more of the following measures:
— padlocking;

— warning notices;

— location within a lockable space or enclosure.

Short-circuiting and earthing may be used as a supplementary measure.

536.2.1.3 (462.3) Where an item of equipment or enclosure contains live parts connected to
more than one supply, a warning notice shall be placed in such a position that any person
gaining access to live parts will be warned of the need to isolate those parts from the various
supplies unless an interlocking arrangement is provided to ensure that all the circuits
concerned are isolated.

536.2.1.4 (462.4) Where necessary, suitable means shall be provided for the discharge of
stored electrical energy (see details in IEC 60364-5-55).

536.2.2 (537.2) Devices for isolation

536.2.2.1 (537.2.1) The devices for isolation shall effectively isolate all live supply conductors
from the circuit concerned, subject to the provisions of 536.1.2.

Equipment used for isolation shall comply with 536.2.2.2 to 536.2.2.8.
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536.2.2.2 Devices for isolation shall comply with the following two conditions:

a) withstand in the new, clean and dry condition, when in the open position, across the
terminals of each pole, the impulse voltage value given in table 53A in relation to
the nominal voltage of the installation.

NOTE Greater distances than those corresponding to the impulse-withstand voltages may be necessary from
consideration of aspects other than isolation.

Table 53A — Impulse-withstand voltage as a function of the nominal voltage

Nominal voltage of the installation? Impulse-withstand voltage
for isolating devices
kV
Single-phase systems
Three-phase systems with middle point Overvoltage Overvoltage
category lll category IV
\% \

120 — 240 3 5

230/400, 277/480, 5 8

00/690, 577/1 000 8 10

@ According to IEC 60038.

NOTE 1 As regards transient atmospheric overvoltages no distinction is made between earthed and
unearthed systems.

NOTE 2 The impulse withstand voltages are referred to an altitude of 2 000 m.

b) have a leakage current across open poles not exceeding:
— 0,5 mA per pole in the new, clean and dry condition, and

— 6 mA per pole at the end of the conventional service life of the device as determined in
the relevant standard,

when tested, across the terminals of each pole, with a voltage value equal to 110 % of the
phase to neutral value corresponding to the nominal voltage of the installation. In the case
of d.c. testing, the value of the d.c. voltage shall be the same as the r.m.s. value of the
a.c. test voltage.

536.2.2.3 (537.2.1.2) The isolating distance between open contacts of the device shall be
visible or be clearly and reliably indicated by "off" or "open" marking. Such indication shall
only occur when the isolating distance between open contacts on each pole of the device has
been attained.

NOTE The marking required by this subclause may be achieved by the use of the symbols "O" and "I" to indicate
the open and closed positions respectively.

536.2.2.4 (537.2.1.3) Semiconductor devices shall not be used as isolating devices.

536.2.2.5 (537.2.2) Devices for isolation shall be designed and/or installed so as to prevent
unintentional closure.

NOTE  Such closure might be caused for example by shocks and vibrations.

536.2.2.6 (537.2.3) Provision shall be made for securing off-load isolating devices against
inadvertent and unauthorized opening.

NOTE This may be achieved by locating the device in a lockable space or enclosure or by padlocking.
Alternatively, the off-load device may be interlocked with a load-breaking one.
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536.2.2.7 (537.2.4) Means of isolation shall preferably be provided by a multipole switching
device which disconnects all poles of the relevant supply but single-pole devices situated
adjacent to each other are not excluded.

NOTE Isolation may be achieved, for example, by the following means:

— disconnectors (isolators), switch-disconnectors, multipole or single-pole;
— plugs and socket outlets;

— fuse-links;

— fuses;

— special terminals which do not require the removal of a wire.

536.2.2.8 (537.2.5) All devices used for isolation shall be clearly identified, for example by
marking, to indicate the circuit which they isolate.

536.3 (463) Switching-off for mechanical maintenance
536.3.1 General

536.3.1.1 (463.1) Means of switching-off shall be provided where mechanical maintenance
may involve a risk of physical injury.

NOTE 1 Electrically powered mechanical equipment may include rotating machines as well as heating elements
and electromagnetic equipment (see 5.4 of IEC 60204-1 for electrical installations of machines).

NOTE 2 Examples of installations where means for switching-off for mechanical maintenance are used:
— cranes,

- lifts,

— escalators,

— conveyors,

— machine-tools,

—  pumps.

NOTE 3 Systems powered by other means, e.g. pneumatic, hydraulic or steam, are not covered by these rules.
In such cases, switching-off any associated supply of electricity may not be a sufficient measure.

536.3.1.2 (463.2) Suitable means shall be provided to prevent electrically powered
equipment from becoming unintentionally reactivated during mechanical maintenance, unless
the means of switching-off is continuously under the control of any person performing such
maintenance.

NOTE  Such means may include one or more of the following measures:
— padlocking;

— warning notices;

— location within a lockable space or enclosure.

536.3.2 (537.3) Devices for switching-off for mechanical maintenance

536.3.2.1 (537.3.1) Devices for switching-off for mechanical maintenance shall be inserted
preferably in the main supply circuit.

Where for this purpose switches are provided, they shall be capable of cutting off the full-load
current of the relevant part of the installation. They need not necessarily interrupt all live
conductors.
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Interruption of a control circuit of a drive or the like is permitted only where

— supplementary safeguards, such as mechanical restrainers, or
— requirements of an IEC specification for the control devices used
provide a condition equivalent to the direct interruption of the main supply.

NOTE  Switching-off for mechanical maintenance may be achieved, for example, by means of:
— multipole switches;

— circuit breakers;

— control switches operating contactors;

— plugs and sockets.

536.3.2.2 (537.3.2) Devices for switching-off for mechanical maintenance or control
switches for such devices shall require manual operation.

The clearance between open contacts of the device shall be visible or be clearly and reliably
indicated by “off” or “open” marking. Such indication shall only occur when the “off” or “open”
position on each pole of the device has been attained.

NOTE The marking required by this subclause may be achieved by the use of the symbols "O" and "I" to indicate
the open and closed positions respectively.

536.3.2.3 (537.3.3) Devices for switching-off for mechanical maintenance shall be designed
and/or installed so as to prevent unintentional switching on.

NOTE Such switching on might be caused for example by shocks and vibrations.

536.3.2.4 (537.3.4) Devices for switching-off for mechanical maintenance shall be placed
and marked so as to be readily identifiable and convenient for their intended use.

536.4 (464) Emergency switching
536.4.1 General

NOTE Emergency switching may be emergency switching-on or emergency switching-off.

536.4.1.1 (464.1) Means shall be provided for emergency switching of any part of an
installation where it may be necessary to control the supply to remove an unexpected danger.

NOTE Examples of installations where means for emergency switching (apart from emergency stopping in
accordance with 536.4.1.5) are used:

— pumping facilities for flammable liquids;

— ventilation systems;

— large computers;

— discharge lighting with high-voltage supply, e.g. neon signs;
— certain large buildings, e.g. department stores;

— electrical testing and research facilities;

— teaching laboratories;

— boiler-rooms;

— large kitchens.

536.4.1.2 (464.2) Where a risk of electric shock is involved, the emergency switching device
shall cut off all live conductors except as provided in 536.1.2.
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536.4.1.3 (464.3) Means for emergency switching, including emergency stopping, shall act
as directly as possible on the appropriate supply conductors.

The arrangement shall be such that one single action only will cut off the appropriate supply.

536.4.1.4 (464.4) The arrangement of the emergency switching shall be such that its
operation does not introduce a further danger or interfere with the complete operation
necessary to remove the danger.

NOTE Where this switching includes the function of emergency, in the case of machines, the relevant require-
ments are specified in IEC 60204-1.

536.4.1.5 (464.5) Means of emergency stopping shall be provided where electrically
produced movements may give rise to danger.

NOTE Examples of installations where means for emergency stopping are used:
— escalators;

- lifts;

— elevators;

— conveyors;

— electrically driven doors;

— machine-tools;

— car-washing plants.

536.4.2 (5637.4) Devices for emergency switching

536.4.2.1 (537.4.1) The devices for emergency switching shall be capable of breaking the
full-load current of the relevant parts of the installation taking account of stalled motor
currents where appropriate.

536.4.2.2 (537.4.2) Means for emergency switching may consist of

— one switching device capable of directly cutting off the appropriate supply, or

— a combination of equipment activated by a single action for the purpose of cutting off the
appropriate supply.

For emergency stopping, retention of the supply may be necessary, for example, for braking
of moving parts.

NOTE Emergency switching may be achieved, for example, by means of
— switches in the main circuit,
— push-buttons and the like in the control (auxiliary) circuit.

536.4.2.3 (537.4.3) Hand-operated switching devices for direct interruption of the main
circuit shall be selected where practicable.

Circuit-breakers, contactors, etc., operated by remote control shall open on de-energization of
coils, or other equivalent failure-to-safety techniques shall be employed.

536.4.2.4 (537.4.4) The means of operating (handles, push-buttons, etc.) devices for
emergency switching shall be clearly identified, preferably coloured red with a contrasting
background.

536.4.2.5 (537.4.5) The means of operating shall be readily accessible at places where a
danger might occur and, where appropriate, at any additional remote position from which that
danger can be removed.
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536.4.2.6 (537.4.6) The means of operation of a device for emergency switching shall be
capable of latching or being restrained in the "off" or "stop" position, unless both the means of
operation for emergency switching and for re-energizing are under the control of the same
person.

The release of an emergency switching device shall not re-energize the relevant part of the
installation.

536.4.2.7 (537.4.7) Devices for emergency switching, including emergency stopping, shall
be so placed and marked as to be readily identifiable and convenient for their intended use.

536.5 (465) Functional switching (control)
536.5.1 (465.1) General

536.5.1.1 (465.1.1) A functional switching device shall be provided for each part of a circuit
which may require to be controlled independently of other parts of the installation.

536.5.1.2 (465.1.2) Functional switching devices need not necessarily control all live
conductors of a circuit.

A single-pole switching device shall not be placed in the neutral conductor.

536.5.1.3 (465.1.3) In general, all current-using apparatus requiring control shall be
controlled by an appropriate functional switching device.

A single-functional switching device may control several items of apparatus intended to
operate simultaneously.

536.5.1.4 (465.1.4) Plugs and socket-outlets rated at not more than 16 A may be used for
functional switching.

536.5.1.5 (465.1.5) Functional switching devices ensuring the change-over of supply from
alternative sources shall affect all live conductors and shall not be capable of putting the
sources in parallel, unless the installation is specifically designed for this condition.

In these cases, no provision is to be made for isolation of the PEN or protective conductors.

536.5.2 (537.5) Functional switching devices

536.5.2.1 (537.5.1) Functional switching devices shall be suitable for the most onerous duty
they may be called upon to perform.

536.5.2.2 (537.5.2) Functional switching devices may control the current without necessarily
opening the corresponding poles.

NOTE 1 Semiconductor switching devices are examples of devices capable of interrupting the current in the
circuit but not opening the corresponding poles.

NOTE 2 Functional switching may be achieved, for example by means of
— switches;

— semiconductor devices;

— circuit-breakers;

— contactors;

— relays;

— plugs and socket-outlets up to 16 A.
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536.5.2.3 (537.5.3) Disconnectors, fuses and links shall not be used for functional
switching.

536.5.3 (465.2) Control circuits (auxiliary circuits)

Control circuits shall be designed, arranged and protected to limit dangers resulting from a
fault between the control circuit and other conductive parts liable to cause malfunction (e.g.
inadvertent operations) of the controlled apparatus.

536.5.4 (465.3) Motor control?)

536.5.4.1 (465.3.1) Motor control circuits shall be designed so as to prevent any motor from
restarting automatically after a stoppage due to a fall in or loss of voltage, if such starting is
liable to cause danger.

536.5.4.2 (465.3.2) Where reverse-current braking of a motor is provided, provision shall be
made for the avoidance of reversal of the direction of rotation at the end of braking if such
reversal may cause danger.

536.5.4.3 (465.3.3) Where safety depends on the direction of rotation of a motor, provision
shall be made for the prevention of reverse operation due to, for example, a reversal of
phases.

NOTE Attention is called to danger which may arise from the loss of one phase.

2) This clause to be transferred to IEC 60364-5-55 at a later stage.
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Annex A
(informative)

Installation of surge protective devices in TN systems
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IEC 1482/97
3  Main earthing terminal or bar F1 Protective device at the origin of the installation
4 Surge protective devices providing protection F2 Protective device required by the manufacturer of
against overvoltages of category Il the SPD
5  Earthing connection of surge protective Rpa Earthing electrode (earthing resistance) of the
devices, either 5a or 5b installation
6 Equipment to be protected Rg Earthing electrode (earthing resistance) of the

supply system

Figure A.1 — SPDs in TN systems
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Annex B

(informative)

Installation of surge protective devices in TT systems
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Main earthing terminal or bar

4  Surge protective devices providing protection
against overvoltages of category Il

5 Earthing connection of surge protective
devices, either 5a and/or 5b

Equipment to be protected

Residual current protective device (RCD)

F1
F2

Protective device at the origin of the installation

Protective device required by the manufacturer of
the SPD

Earthing electrode (earthing resistance) of the
installation

Earthing electrode (earthing resistance) of the
supply system

Figure B.1 — SPDs on the load side of a RCD [according to 534.2.5 a)]




Main earthing terminal or bar

Surge protective devices

4a Surge protective device

(a combination 4-4a, providing protection against
overvoltages of category Il)

Earthing connection of surge protective devices,
either 5a and/or 5b

Equipment to be protected

Residual current protective device (RCD), placed
either upstream or downstream of the busbars
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Protective device at the origin of the installation

Protective device required by the manufacturer
of the SPD

Earthing electrode (earthing resistance)
of the installation

Earthing electrode (earthing resistance)
of the supply system

Figure B.2 — SPDs on the supply side of RCD [according to 534.2.5 b)]
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Annex C
(informative)

Installation of surge protective devices in IT systems
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Main earthing terminal or bar

4  Surge protective devices providing protection
against overvoltages of category Il

5 Earthing connection of surge protective devices,
either 5a and/or 5b

Equipment to be protected

Residual current protective device (RCD)

F1
F2

IEC 1485/97

Protective device at the origin of the installation

Protective device required by the manufacturer
of the SPD

Earthing electrode (earthing resistance)
of the installation

Earthing electrode (earthing resistance)
of the supply system

Figure C.1 — SPDs on the load side of a RCD
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Annex D
(informative)

Installation of class I, Il and Ill tested SPDs,
for example in TN-C-S systems

IEC 61024-1, IEC 61312-1

IEC 60364-4-44, clause 443
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IEC 949/02
1 Origin of the installation 7 Fixed equipment to be protected
2 Distribution board 8 Surge protective device, test class Il
3 Distribution outlet 9 Surge protective device, test class Il or Ill
4 Main earthing terminal or bar 10 Decoupling element or line length
5 Surge protective device, test class | F1,F2,F3 Overcurrent protective devices
6 Earthing connection (earthing conductor) of surge

protective device
NOTE 1 Reference should be made to IEC 61643-12 for further information.
NOTE 2 SPD 5 and 8 can be combined in a single SPD.

Figure D.1 — Installation of class I, Il and Ill tested SPDs




60364-5-53 © IEC:2001+A1:2002

— 63 -

Annex E
(informative)

IEC 60364 — Parts 1 to 6: Restructuring

Table E.1 — Relationship between restructured and original parts

Publication number Old publications Title Published Amendment
according to the contained in (date)
restructuring the new part
IEC 60364-1 Ed.3 Electrical installations of buildings — Part 1: Scope, 1992
object and fundamental principles
PART 1
IEC 60364-2-21 TR3 Ed.1 |Electrical installations of buildings — Part 2: 1993
Fundamental Definitions —Chapter 21: Guide to general terms
principles
IEC 60364-3 Ed.2 Electrical installations of buildings — Part 3: 1993 A1 (1994)
Assessment of general characteristics A2 (1995)
IEC 60364-4-41 Ed.3 Electrical installations of buildings — Part 4: Protection 1992 A1 (1996)
for safety — Chapter 41: Protection against electric A2 (1999)
shock
IEC 60364-4-46 Ed.1 Electrical installations of buildings — Part 4: Protection 1981
for safety — Chapter 46: Isolation and switching
PART 4-41 IEC 60364-4-47 Ed.1 Electrical installations of buildings — Part 4: Protection 1981 A1 (1993)
Protection for safety — for safety — Chapter 47: Ap,_olicatim.v of protective
. . measures for safety — Section 470: General —
tecilenigoalust Section 471: Measures of protection against electric
electric shock ’
shock
IEC 60364-4-481 Ed.1 Electrical installations of buildings — Part 4: Protection 1993
for safety — Chapter 48: Choice of protective
measures as a function of external influences —
Section 481: Selection of measures for protection
against electric shock in relation to external influences
PART 4-42 IEC 60364-4-42 Ed.1 Electrical installations of buildings — Part 4: Protection 1980
. for safety — Chapter 42: Protection against thermal
Protection for safety — effects
Protection against
thermal effects IEC 60364-4-482 Ed.1 Electrical installations of buildings — Part 4: Protection 1982
for safety — Chapter 48: Choice of protective
measures as a function of external influences —
Section 482: Protection against fire
PART 4-43 IEC 60364-4-43 Ed.1 Electrical installations of buildings — Part 4: Protection 1977 A1 (1997)
) for safety — Chapter 43: Protection against overcurrent
Protection for safety —
5;2:‘22‘,’;’;? gainst IEC 60364-4-473 Ed.1 Electrical installations of buildings — Part 4: Protection 1977 |A1 (1998)
for safety — Chapter 47: Application of protective
measures for safety — Section 473: Measures of
protection against overcurrent
IEC 60364-4-442 Ed.1 Electrical installations of buildings — Part 4: Protection for 1993 A1 (1995)
safety — Chapter 44: Protection against overvoltages — A2 (1999)
Section 442: Protection of low-voltage installations
against faults between high-voltage systems and earth
IEC 60364-4-443 Ed.2 Electrical installations of buildings — Part 4: Protection for 1995 A1 (1998)
PART 4-44 safety — Chapter 44: Protection against overvoltages —
. Section 443: Protection against overvoltages of
Protection for safety — atmospheric origin or due to switching
Protection against
electromagnetic and IEC 60364-4-444 Ed.1 Electrical installations of buildings — Part 4: Protection for 1996
voltage disturbance safety — Chapter 44: Protection against overvoltages —
Section 444: Protection against electromagnetic
interferences (EMI) in installations of buildings
IEC 60364-4-45 Ed.1 Electrical installations of buildings — Part 4: Protection 1984

for safety — Chapter 45: Protection against
undervoltage
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Table E.1 (continued)

Publication number Old publications Title Published | Amendment
according to the contained in (date)
restructuring the new part
PART 5-51 IEC 60364-5-51 Ed.3 Electrical installations of buildings — Part 5: Selection 1997
) ) and erection of electrical equipment — Chapter 51:
Selection and erection of Common rules
electrical equipment —
Common rules IEC 60364-3 Ed.2 Electrical installations of buildings — Part 3: 1993 A1 (1994)
Assessment of general characteristics A2 (1995)
IEC 60364-5-52 Ed.1 Electrical installations of buildings — Part 5: Selection 1993 A1 (1997)
and erection of electrical equipment — Chapter 52:
PART 5-52 Wiring systems
g,‘;’:t‘,’i‘ég,"ezzg,ﬁf::t"_°" OfllEC 60364-5-523 Ed.2  |Electrical installations of buildings — Part 5: Selection 1999
Wiring systems and erection of electrical equipment — Chapter 52:
y Wiring systems — Section 523: Current-carrying
capacities
IEC 60364-4-46 Ed.1 Electrical installations of buildings — Part 4: Protection 1981
(except clause 461 which |for safety — Chapter 46: Isolation and switching
goes into Part 4-41)
IEC 60364-5-53 Ed.2 Electrical installations of buildings — Part 5: Selection 1994
and erection of electrical equipment — Chapter 53:
PART 5-53 Switchgear and controlgear
Selection and erection of|\- - o364 5 534 Eq1  |Electrical installations of buildings — Part 5: Selection 1997
electrical equipment — ) . ! ;
Isolation, switching and and erection of electrical equipment — Chapter ‘_53.
GO Switchgear and controlgear — Section 534: Devices for
protection against overvoltages
IEC 60364-5-537 Ed.1 Electrical installations of buildings — Part 5: Selection 1981 A1 (1989)
and erection of electrical equipment — Chapter 53:
Switchgear and controlgear — Section 537: Devices for
isolation and switching
IEC 60364-5-54 Ed.1 Electrical installations of buildings — Part 5: Selection 1980 A1 (1982)
PART 5-54 and erection of electrical equipment — Chapter 54:
Earthing arrangements and protective conductors
Selection and erection of ||, - - ¢,364 5548 Ed.1  |Electrical installations of buildings — Part 5: Selection 1996 A1 (1998)
electrical equipment — ) i . ; . :
Earthing arrangements and e(ect:on of electrical equzpment - _Sect:on 548.
Earthing arrangements and equipotential bonding
for information technology installations
IEC 60364-5-551 Ed.1 Electrical installations of buildings — Part 5: Selection 1994
and erection of electrical equipment — Chapter 55:
Other equipment — Section 551: Low-voltage
generating sets
PART 5-55
. . IEC 60364-5-559 Ed.1 Electrical installations of buildings — Part 5: Selection 1999
Selection and erection of and erection of electrical equipment — Chapter 55:
electrical equipment — Other equipment — Section 559: Luminaries and
Other equipment lighting installations
IEC 60364-5-56 Ed.1 Electrical installations of buildings — Part 5: Selection 1980 A1 (1998)
and erection of electrical equipment — Chapter 56:
Safety services
IEC 60364-3 Ed.2 Electrical installations of buildings — Part 3: 1993 A1 (1994)
Assessment of general characteristics A2 (1995)
PART 6-61 IEC 60364-6-61 Ed.1 Electrical installations of buildings — Part 6: Verification — 1986 A1 (1993)
Chapter 61: Initial verification A2 (1997)

Verification and testing —
Initial verification
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Table E.2 — Relationship between new and old clause numbering

Restructured Former, Date of
number if different original Clause title
publication(s)
Part 1
12 3.2 1993 Normative references
Annex B 21 1993 Definitions, guide to general terms
B1.0 21.0 1993 Scope
B1.1 211 1993 Characteristics of installations
B1.2 21.2 1993 Voltages
B1.3 21.3 1993 Electric shock
B1.4 21.4 1993 Earthing
B1.5 21.5 1993 Electrical circuits
B1.7 21.7 1993 Other equipment
B1.8 21.8 1993 Isolation and switching
Part 4-41
410 400.1 1992 Introduction
410.2 New Normative references
410.3 470 Application of measures of protection against electric shock
Part 4-42
421 422 1980 Protection against fire
422 482 1982 Protection against fire where particular risks exist
4221 482.0 1982 General
422.2 482.1 1982 Conditions of evacuation in an emergency
422.3 482.2 1982 Nature of processed or stored materials
422.4 482.3 1982 Combustible constructional materials
422.5 482.4 1982 Fire propagating structures
Part 4-43
431 473.3 1977 Requirements according to the nature of the circuits
431.1 473.3.1 1977 Protection of phase conductors
431.2 473.3.2 1977 Protection of the neutral conductor
431.3 473.3.3 1977 Disconnection and reconnection of neutral conductor
433.1 433.2 1977 Co-ordination between conductors and overload protective devices
433.2 473.1.1 1977 Position of devices for overload protection
433.3 473.1.2 1977 Omission of devices for protection against overload
433.4 473.1.3 1977 Position or omission of devices for protection against overload in
IT systems
433.5 473.1.4 1977 Cases where omission of devices for overload protection is
recommended for safety reasons
433.6 473.1.5 1977 Overload protection of conductors in parallel
434 .1 434.2 1977 Determination of prospective short circuit currents
434.2 473.2.1 1977 Position of devices for short-circuit protection
434.3 473.2.3 1977 Omission of devices for short-circuit protection
434 .4 473.2.4 1977 Short-circuit protection of conductors in parallel
434.5 434.3 1977 Characteristics of short-circuit protective devices
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Table E.2 (continued)

Restructured Former, Date of
number if different original Clause title
publication(s)
Part 4-44
440 1993, 1995 and |Introduction — Compiled from the introductions from part 4-442
1996, (in part), part 4-443 and part 4-444 (in part)
respectively
440.1 442.1.1 1993 Scope
440.2 442.1.4 1993 Normative references
445 45 1984 Protection against undervoltages
4451 451 1984 General requirements
Part 5-51
510 51 1997 Introduction
511 320.1 1993 Operational conditions and external influences
320.2
Part 5-52
Table 52-1 52F 1993 Selection of wiring systems
Table 52-2 52G 1993 Erection of wiring systems
Table 52-3 52H 1993 Examples for methods of installation
Table 52-4 52-A 1993 Maximum operating temperatures for types of insulation
523.5 523.4 1983 Groups containing more than one circuit
523.6 523.5 1983 Number of loaded conductors
523.7 523.6 1983 Conductors in parallel
523.8 523.7 1983 Variation of installation conditions along a route
Table 52-5 52J 1993 Minimum cross-sectional area of conductors
Annex C Annex B 1993 Formulae to express current-carrying capacities
Annex D Annex C 1993 Effect of harmonic currents on balanced three-phase systems
Part 5-53
534.3 535 1997 Devices for protection against undervoltage
535 539 1981 Co-ordination of various protective devices
535.1 539.1 Discrimination between overcurrent protective devices
535.2 539.2 Association of residual current protective devices
535.3 539.3 Discrimination between residual current protective devices
536 46 1981 Isolation and switching
536.0 460 1981 Introduction
536.1 461 1981 General
536.2 462 1981 Isolation
536.3 463 1981 Switching off for mechanical maintenance
536.4 464 1981 Emergency switching
536.5 465 1981 Functional switching
Part 5-54 NOTE No change of clause numbering
Part 5-55
550.2 551.1.2 1994 Normative references
559.2
556 56 1980 Safety services
556.1 352 1980 General
556.4 562 1980 Safety sources
556.5 563 1980 Circuits
556.6 564 1980 Utilisation equipment
556.7 565 1980 Special requirements for safety services having sources not
capable of operation in parallel
556.8 566 1980 Special requirement for safety services having sources capable
of operation in parallel
Part 6-61 NOTE No change of clause numbering
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