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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWERTRACK SYSTEMS -

Part 1: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

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

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

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

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

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

9) 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 61534-1 has been prepared by subcommittee 23A: Cable
management systems, of IEC technical committee 23: Electrical accessories.

This second edition cancels and replaces the first edition published in 2003 and constitutes a
technical revision. The main changes from the previous edition are as follows:

e updated normative references (Clause 2);
e changes to the number of samples to be tested (Subclause 5.3);
e inclusion of a short circuit test (New Clause 18);

e changes to external influences (Clause 21).
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The text of this standard is based on the following documents:

FDIS Report on voting
23A/630/FDIS 23A/631/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.

A list of all the parts in the IEC 61534 series, under the general title Powertrack systems, can
be found on the IEC website.

The following difference exists in the countries indicated below:
— Table 4, first column, first line: the 10 A rated terminal should be capable of clamping 1
mm2 as a minimum (UK);

— Australia has specific wiring rules covering socket-outlets to be switched. In Australia,
AS/NZS 3000 contains requirements for switching devices to be used in Australian and
New Zealand electrical installations;

— 9.5:in Australia, fuses and fuse-links are not to be used.

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,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

The contents of the corrigendum of June 2013 apply to the French version only.
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INTRODUCTION

Particular requirements for specific types of powertrack systems will be specified in the
relevant parts 2 of IEC 61534.

For a specific type of powertrack system the requirements of Part 1 of the standard are to be
considered, together with the particular requirements of the appropriate Part 2, which will
supplement or modify some of the corresponding clauses in Part 1 to provide the complete
requirements for that type of system.

Part 1 shall apply unless supplemented or modified by an appropriate Part 2.
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POWERTRACK SYSTEMS -

Part 1: General requirements

1 Scope

1.1 This part of IEC 61534 specifies general requirements and tests for powertrack (PT)
systems with a rated voltage not exceeding 277 V a.c. single phase, or 480 V a.c. two or three
phase 50 Hz/60 Hz with a rated current not exceeding 63 A. These systems are used for
distributing electricity in household, commercial and industrial premises.

1.2 Powertrack systems, according to this standard, are intended for use under the following
conditions:

— an ambient temperature in the range -5 °C to + 40 °C, the average value over a 24 h
period not exceeding 35 °C;

— a situation not subject to a source of heat likely to raise temperatures above the limits
specified above;

— an altitude not exceeding 2000 m above sea level,
— an atmosphere not subject to excessive pollution by smoke, chemical fumes, prolonged
periods of high humidity or other abnormal conditions.

In locations where special conditions prevail, as in ships, vehicles and the like and in
hazardous locations, for instance, where explosions are liable to occur, special constructions
may be necessary.

This standard does not apply to

cable trunking systems and cable ducting systems covered by IEC 61084 [8] 1;
busbar trunking systems covered by IEC 60439-2 [5];
electrical supply track systems for luminaires covered by IEC 60570 [6].

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 60038:2009, /IEC standard voltages

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60068-2-52, Environmental testing — Part 2-52: Tests - Test Kb: Salt mist, cyclic (sodium,
chloride solution)

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

1 Figures in square brackets refer to the bibliography. Documents

Document Sharing Hub

Full document details: IEC 61534-12011


http://www.avadocuments.com/doc/iec-61534-1-2011
http://www.avadocuments.com/doc/iec-61534-1-2011

61534-1 © IEC:2011 -9-

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

IEC 60127-1:2006, Miniature fuses — Part 1: Definitions for miniature fuses and general
requirements for miniature fuse-links

IEC 60269-1:2006, Low-voltage fuses — Part 1: General requirements
IEC 60417, Graphical symbols for use on equipment
IEC 60529:1989, Degrees of protection provided by enclosures (IP code) 2

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods-
Glow-wire flammability test methods for end-products

IEC 60695-11-2:2003, Fire hazard testing — Part 11-2: Test flames — 1 kW nominal pre-mixed
flame — Apparatus, confirmatory test arrangement and guidance

IEC 60695-10-2:2003, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test

IEC 60884-1:2002, Plugs and socket outlets for household and similar purposes — Part 1:
General requirements
Amendment 1 (2006)3

IEC 60998-1:2002, Connecting devices for low-voltage circuits for household and similar
purposes — Part 1: General requirements

IEC 60998-2-3:2002, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-3: Particular requirements for connecting devices as separate entities with
insulation piercing clamping units

IEC 60999-1:1999, Connecting devices — Electrical copper conductors - Safety requirements
for screw-type and screwless-type clamping units — Part 1: General requirements and
particular requirements for clamping units for conductors from 0,2 mm?2 up to 35 mm?2
(included)

IEC 60999-2:2003, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 2: Particular requirements for
clamping units for conductors above 35 mm? up to 300 mm? (included)

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61210:2010, Connecting devices — Flat quick-connect terminations for electrical copper
conductors — Safety requirements

ISO 1456:2009, Metallic and other inorganic coatings — Electrodeposited coatings of nickel,
nickel plus chromium, copper plus nickel and of copper plus nickel plus chromium

ISO 2081:2008, Metallic and other inorganic coatings — Electroplated coatings of zinc with
supplementary treatments on iron or steel

ISO 2093:1986, Electroplated coatings of tin — Specification and test methods

2 There exists a consolidated edition 2.1 (2001) that includes IEC 60529 (1989) and its Amendment 1 (1999).
3 There exists a consolidated edition 3.1 (2006) that includes IEC 60884-1 (2002) and its Amendmemuments
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

powertrack system

PT system

assembly of system components including a powertrack by which accessories may be
connected to an electrical supply at one or more points (pre-determined or otherwise) along
the powertrack

3.2
system component
part specifically designed for the PT system which may or may not incorporate an accessory

3.3

powertrack

system component which is a generally linear assembly of spaced and supported busbars
providing electrical connection of accessories

NOTE A powertrack may also provide mechanical support for accessories.

3.4

busbar

main current carrying conductor(s) to which for example one or more tap-off units,
accessories or electrical system components may be connected

3.5

accessory

electrical device complying with its own standard and associated with or incorporated in the
PT system

3.6
rewireable accessory
accessory so constructed that a cable can be fitted or replaced using a tool

3.7

non-rewirable system component

system component so constructed that it forms a complete unit with the cable after connection
and assembly by the manufacturer of the system component

3.8

connector

device which provides the electrical connection and possibly the mechanical connection of
powertracks

3.9
supply connector
device enabling the supply wiring to be connected to the powertrack

3.10

live parts

conductor or conductive part intended to be energized in normal operation, including a neutral
conductor, but by convention not a PEN conductor

[IEC 60050-195:1998, 195-02-19, modified] [2]
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3.1

rated voltage, rated current

value assigned to a PT system by the manufacturer and to which operation and performance
characteristics are referred

3.12

clamping unit

part(s) of a terminal necessary for the mechanical clamping and the electrical connection of
the conductor(s) including the parts which are necessary to ensure the correct contact
pressure

3.13
termination
part of a PT system to which a conductor(s) is attached providing a non-reusable connection

3.14

terminal

part of the PT system composed of one or more clamping unit(s) to which a conductor(s) is
attached providing a reusable connection

3.15

insulation piercing connecting device

IPCD

connecting device for the connection and possible disconnection of one conductor or the
interconnection of two or more conductors, the connection being made by piercing, boring
through, cutting through, removing, displacing or making ineffective in some other manner the
insulation of the conductor(s) without previous stripping

NOTE The removal of the sheath of the cable, if necessary, is not considered as a previous stripping.

3.16

flat quick-connect termination

electrical connection consisting of a male tab and a female connector which can be inserted
and withdrawn with or without the use of a tool

3.17

plug
accessory intended for connection to a flexible cable intended for frequent manual
engagement with a socket outlet

3.18

socket-outlet

accessory having a set of contacts designed to engage with the pins of a corresponding plug
and which may have terminals or terminations for the connection of conductors

3.19

fuse-link

part of the fuse including the fuse-element(s) and intended to be replaced after the fuse has
operated

3.20

type test

test of one or more PT systems made to a certain design to show that design meets certain
specifications

[IEC 60050-151:2001, 151-16-16, modified] [1]
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3.21

routine test

test to which each PT system is subjected during or after manufacture to ascertain whether it
complies with the relevant requirements of this standard

[IEC 60050-151:2001, 151-16-17, modified]

NOTE The routine test is specified in Annex G.

3.22

dummy track

device for maintaining visual appearance and mechanical integrity which may be with or
without current carrying parts

3.23

tap-off unit

system component intended for infrequent manual engagement with the busbars directly or
indirectly via a tap-off outlet

3.24
tap-off outlet
aperture into which the tap-off unit engages

3.25
clearance
shortest distance in air between two conductive parts

3.26
creepage distance
shortest distance along the surface of the insulating material between two conductive parts

[IEC 60050-151:2001, 151-15-50]

3.27

overvoltage

voltage having a peak value exceeding the corresponding peak value of maximum steady-
state voltage at normal operating conditions

3.28

transient overvoltage

short duration overvoltage of a few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped

[IEC 60050-604:1987, 604-03-13]

3.29
overvoltage category
numeral defining a transient overvoltage condition

3.30

rated impulse withstand voltage

highest peak value of impulse voltage of prescribed form and polarity assigned by the
manufacturer and which does not cause breakdown of insulation under specified conditions

3.31
rated insulation voltage
r.m.s. withstand voltage value assigned by the manufacturer to the PT system or to a part of
it, characterising the specified (long term) withstand capability of its insulation
Documents
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3.32
basic protection
protection against electric shock under fault-free conditions

[IEC 60050-195:1998, 195-06-01]

3.33

fault protection

protection against electric shock under single fault conditions (for example, failure of basic
insulation)

[IEC 60050-195:1998, 195-06-02, modified]

3.34

functional insulation

insulation between live parts which is necessary only for the proper functioning of the PT
system

[IEC 60050-195:1998, 195-02-41, modified]

3.35
basic insulation
insulation of live parts which provides basic protection against electric shock

[IEC 60050-195:1998, 195-06-06, modified]

3.36

supplementary insulation

independent insulation as applied as fault protection in addition to basic insulation in order to
provide protection against electric shock in the event of a failure of basic insulation (fault
protection)

[IEC 60050-195:1998, 195-06-07, modified]

3.37
double insulation
insulation comprising both basic insulation and supplementary insulation

[IEC 60050-195:1998, 195-06-08]

3.38

reinforced insulation

insulation of live parts which provides a degree of protection against electric shock equivalent
to double insulation

[IEC 60050-195:1998, 195-06-09]

3.39
solid insulation
insulation material, not gaseous or liquid, interposed between two conductive parts

3.40

pollution

contamination by foreign matter, solid, liquid, or gaseous that can result in a reduction of
electric surface resistivity

3.41
pollution degree
numeral characterising the expected pollution of the micro-environment
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3.42

micro-environment

immediate environment of the insulation which particularly influences the dimensioning of
creepage distances

3.43
macro-environment
environment of the room or other location in which the equipment is installed or used

3.44
ordinary person
person who is neither a skilled person nor an instructed person

[IEC 60050-195:1998, 195-04-03]

3.45

(electrically) skilled person

person with relevant education and experience to enable him or her to avoid dangers and to
prevent risks which electricity may create

[IEC 60050-195:1998, 195-04-01, modified]

3.46

(electrically) instructed person

person adequately advised or supervised by skilled persons to enable him or her to avoid
dangers and to prevent risks which electricity may create

[IEC 60050-195:1998, 195-04-02, modified]

3.47

entry membrane

component or an integral part of a PT system used to protect the cable and which may be
used to support the cable, conduit or ducting or trunking at the point of entry

NOTE It may also provide ingress protection.

3.48

special purpose tool

tool which is unlikely to be readily available in a normal household, for example, a key for a
three-angle headed screw

3.49

exposed-conductive-parts

conductive part of equipment which can be touched and which is not normally live, but which
can become live when basic insulation fails

[IEC 60050-195:1998, 195-06-10]

NOTE A conductive part of electrical equipment which can only become live through contact with an exposed—
conductive-part which has become live is not considered to be an exposed-conductive-part itself.

3.50
hazardous-live-part
live part which, under certain conditions can give a harmful electric shock

3.51

rated conditional short-circuit current (I..) of a circuit of a PT system

value of prospective short-circuit current, declared by the PT system manufacturer, that can
be withstood for the total operating time (clearing time) of the short-circuit protective device

(SCPD) under specified conditions Documents
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NOTE 1 The test conditions are specified in 18.2 and 18.4.
NOTE 2 For a.c., the rated conditional short-circuit current is expressed by the r.m.s. value of the a.c. component.

NOTE 3 The short-circuit protective device may either form an integral part of the PT system or be a separate
unit.

3.52

short time withstand current

ICW

the current that a circuit or a switching device in the closed position can carry during a
specified short time under prescribed conditions of use and behaviour

[CEI 60050-441:1984, 441-17-17]

3.53

noiseless (clean) earth

combined protective and functional earth conductor in which the level of conducted or induced
interference from external sources does not produce an unacceptable incidence of
malfunction in the data processing or similar equipment to which it is connected. The
susceptibility in terms of amplitude/frequency characteristics varies depending on the type of
equipment.

4 General requirements

4.1 PT systems shall be so designed and constructed that in normal use their performance is
reliable and without unreasonable hazard to the user or the surroundings.

4.2 Compliance is checked by all relevant tests according to this standard and the
appropriate part 2.

4.3 Accessories associated with or incorporated in a system component shall and need only
comply with the relevant standard for that accessory if any.

5 General notes on tests
5.1 Tests according to this standard are type tests.

5.2 Unless otherwise specified in this standard, the samples shall be tested as delivered
under normal or simulated conditions of use, at an ambient temperature of (20 + 5) °C. The
samples used for the tests shall be representative of normal production in respect of all
details which may affect the test results. Unless otherwise specified, samples shall be
assembled and mounted in accordance with the manufacturer’s instructions. Samples of non-
rewireable system components shall be supplied with an appropriate flexible cable which shall
be at least 1 m long.

5.3 Thirteen samples shall be subjected to inspection and tests in the following order of
clauses.
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Number of Clause number
samples
3 8 9 10 (15)° 11 14 (10/ 11.1/ 11.3/15.3)°
12 14.1 (10/ 11.1/ 11.3/15.3)°
3 12 13 16 17 21 (15.4)°
19 18°(11.3.1,15.4)"; ([10.2, 10.3, 16.3]°)°
3 19
1 20.1
1 20.2

? For the cold test.
® The clauses in parenthesis indicate tests that are referenced from the preceding main test clause.
° The short circuit tests shall be performed on a new sample.

¢ The tests may be carried out on one sample or each test may be carried out on a new sample at the
manufacturer’s discretion.

¢ Tests required only in case of doubt.

Unless otherwise specified, a sample means an individual component, a powertrack not less
than 1 m in length, or a combination typifying the system as a whole.

5.4 Unless otherwise specified, three samples shall be subjected to the tests. The
requirements are satisfied if all samples meet the test requirements. If any of the samples
fails to satisfy the test requirements due to an assembly or manufacturing fault then that test
and any preceding test which may have influenced the results shall be repeated and any
subsequent tests in the sequence shall be applied to another full set of samples. All of the
new set of samples shall comply with the requirements.

6 Ratings

PT systems shall have

— arated voltage not exceeding 480 V a.c., and
— a rated current not exceeding 63 A.

7 Classification
PT systems and/or system components shall be classified as follows:

7.1 According to resistance to impact for installation and application.

7.1.1 PT system for light impact: 1J
7.1.2 PT system for medium impact: 2J
7.1.3 PT system for heavy impact: 5J
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7.1.4 PT system for very heavy impact: 20J

7.2 According to whether the tap-off units are intended to be connected and disconnected
with the system energised and/or their load connected.

7.2.1 Tap-off units not intended to be connected or disconnected when the system is
energised.

7.2.2 Tap-off units intended to be connected or disconnected when the system is energised
but without a load connected.

7.2.2.1 By ordinary person, skilled person or instructed person.
7.2.2.2 By skilled person or instructed person.

7.2.3 Tap-off units intended to be connected or disconnected when the system is energised
and with a load connected.

7.3 According to degrees of protection provided by enclosures according to IEC 60529.
7.3.1 According to protection against ingress of solid foreign objects.

7.3.2 According to protection against ingress of water.

7.4 According to degree of pollution

7.4.1 Pollution degree 1

7.4.2 Pollution degree 2

7.4.3 Pollution degree 3

NOTE 1 Details for the pollution degrees are given in Annex D.

NOTE 2 A PT system suitable for use in a particular situation may be used in a less polluted situation.

7.5 According to the rated impulse withstand voltage:

330 V, 500 Vv, 1500V, 2 500 V, 4000 V.

NOTE The relationship between rated impulse withstand voltage, rated voltage and overvoltage category is given
in Annex C.

8 Marking and documentation

8.1 Each system component shall be marked with

a) the name or trademark of the manufacturer or responsible vendor;

b) product identification which may comprise, for example, a colour, a catalogue number, a
symbol.

In the case where the PT system is supplied as an assembly then only the assembly need be
marked, and this shall not be on easily removable parts.

Where it is not possible to mark a component due to its size, then it will be sufficient to mark
the smallest package unit according to 8.1. Documents
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Compliance is checked by inspection.

8.2 In addition to 8.1 the powertrack, tap-off units and supply connectors shall be marked
with

a) rated voltage in volt,

b) rated current in ampere,

c) nature of supply e.g. 50Hz, 60 Hz.

If symbols are used, they shall be in accordance with 8.7.
Compliance is checked by inspection.

8.3 Line, neutral and earth terminals for external conductors shall be marked using the
symbols in accordance with 8.7; alternatively these marks can be placed adjacent to the
terminal.

Compliance is checked by inspection.

8.4 If necessary for correct installation, for example for screwless type or insulation piercing
terminals, the following information shall be given by marking adjacent to terminals:
— connection and disconnection procedure;

— cross-sectional areas and types of connectable conductors.

NOTE Type of connectable conductors could include solid, stranded, flexible, copper or aluminium.

Alternatively the information may be given on the smallest package unit or in the
manufacturer's installation instructions.

In addition, the location of protective devices such as fuses, circuit breakers and residual
current devices which are not visible after installation shall be marked in their vicinity with the
appropriate symbol or text which shall be visible after installation. In the case of fuses or
other protective devices which can be replaced without the use of a tool, the appropriate
current shall also be marked and if necessary, the appropriate voltage.

Compliance is checked by inspection.

8.5 The manufacturer or responsible vendor shall provide documentation giving the

information necessary for the proper and safe installation and use of the PT system for

— system components of the PT system;

— the purpose of the system components and their assemblies;

— the classification of the PT system according to Clause 7;

— guidance to reach the declared performance;

— guidance regarding periodic inspection and/or maintenance where required;

— static loading characteristics (see 14.3), if any;

— the short-circuit performance in accordance with 18.3.

— maximum and minimum cross-sectional areas of cables that the supply terminals are able
to accommodate.

Compliance is checked by inspection.

8.6 Information according to 8.1, 8.2, 8.3, 8.4 and 8.5 which is provided with the smallest
package unit or in the manufacturer's installation instructions shall be in ”Bd?f’ﬂlﬁents
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illustrations and/or in a language which is acceptable to the country in which the PT system is
intended to be installed.

Compliance is checked by inspection.

8.7 Symbols

Ampere A

Volt \Y,

Hertz Hz

Alternating current ~ [IEC 60417-5032 (2002-10)] or a.c.

Line L, or, in the case of more than one, L1, L2, L3, etc.
Neutral N

Protective earth @ [IEC 60417-5019 (2006-08)]

Noiseless (clean) earth @

Fuse —El_[IEC 60417-5016 (2002-10)]

IP code according to IEC 60529 IPXX

For the marking of rated current and rated voltage, figures may be used alone. The figure for
the rated current shall be placed before or above that for the rated voltage and separated
from the latter by a line. If the symbol for the nature of supply is used, it shall be placed next
to the marking for rated current and rated voltage.

10
For example 10 A 250 V ~or 10/250 ~or 2—50 ~

Compliance is checked by inspection.
8.8 Marking on the product shall be easily legible and durable.

The marking according to 8.2, 8.3 and 8.4 shall not be placed on easily removable parts and
screws or washers.

Compliance is checked by inspection, using normal or corrected vision, without additional
magnification and by rubbing the marking by hand for 15 s with a piece of cloth soaked with
water and again for 15 s with a piece of cloth soaked with petroleum spirit.

After the test the marking shall be legible. Labels shall not be easily removable and shall not
have curled.

NOTE 1 Petroleum spirit is defined as the aliphatic solvent hexane with a content of aromatics of maximum 0,1 %
volume, a kauri butanol value of 29, initial boiling point 65 °C, a dry point of 69 °C and a density of approximately
0,68 g/cm?.

NOTE 2 Marking on the product may be applied, for example, by moulding, pressing, engraving, printing,
adhesive labels or waterslide transfers.

NOTE 3 The durability of marking made by engraving, moulding or pressing is deemed to comply with the

requirements without testing. Documents
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9 Construction

9.1 For tap-off units classified according to 7.2.1 it shall not be possible to connect or
disconnect the tap-off unit without the use of a tool, unless the design of the tap-off unit is
such that it is not possible to connect or disconnect the tap-off unit with the PT system
energised.

Compliance is checked by inspection and by manual test.

9.2 For tap-off units classified according to 7.2.2.1 it shall not be possible to connect or
disconnect the tap-off unit under load.

Compliance is checked by inspection and by manual test.

9.3 For tap-off units classified according to 7.2.2.2 the tap-off unit shall be clearly marked to
indicate that it shall not be connected or disconnected under load and shall only be accessible
by the use of a tool or intended to have restricted access by an ordinary person.

NOTE Examples of tap-off units having restricted access by an ordinary person include
a) tap-off units situated under a raised access floor;

b) tap-off units situated either > 2,5 m above floor level or within a suspended ceiling.

Compliance is checked by inspection and by manual test.

9.4 For non-rewirable system components, it shall not be possible to break the terminations
and/or replace the cable without making the system component permanently useless.

Compliance is checked by inspection and if necessary by manual test.

9.5 System components with the provision for fuse-links shall be so designed that ordinary
persons cannot gain access to live parts when replacing fuse-links.

Compliance is checked by inspection and test according to 11.1.1.1.

NOTE In Australia fuses and fuse-links are not to be used.

9.6 PT systems shall be designed so that they do not damage the insulation of conductors or
the sheath of cables during installation or in normal use.

Compliance is checked by inspection.

9.7 PT systems including tap-off units intended for use with flexible cables shall be so
designed that, if a flexible cable is fitted which may be moved in normal use, a cord
anchorage shall be provided such that the conductors are relieved from strain by resisting the
pull and twist forces on flexible cables, where they are connected to the terminals and the
sheath of the flexible cable is kept in position and is protected from abrasion. It shall be clear
how the relief from strain and the prevention of twisting is intended to be effected. Methods
such as tying the cable into a knot or tying the ends with a string shall not be used.

Cord anchorages shall be of insulating material or, if of metal, shall be provided with an
insulating lining fixed to the metal parts.

Cord anchorages shall be so designed that

a) the flexible cable cannot be released from the outside of the system component without
the aid of a tool; Documents
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b) the flexible cable cannot touch the clamping screws of the cord anchorage, if these screws
are accessible or electrically connected to accessible metal parts, when the system
component is mounted as in normal use;

c) the flexible cable is not clamped by a metal screw which bears directly on to the flexible
cable;

d) atleast one part of it is securely fixed to the system component;
e) clamping the flexible cable does not require the use of a special purpose tool,;

f) they are suitable for the types and dimensions of flexible cable declared by the
manufacturer;

g) clamping the flexible cable is easily possible without restricting the correct re-assembly of
the system component;

h) means such as screws or other fixing devices which are used when clamping the flexible
cable shall not serve to fix other parts of the system component unless either

— the system component would be rendered manifestly incomplete if that part was
omitted or replaced in an incorrect position, or

— that part intended to be fixed cannot be removed without further use of a tool.

i) it shall not be possible to push the flexible cable into the PT system to such an extent as
would impair safety or so that the cord anchorage becomes ineffective.

Compliance is checked by inspection, manual tests and the tests according to 9.7.2 and 9.7.3
following the preparation of the sample according to 9.7.1.

9.7.1 The system component is fitted with a flexible cable of the appropriate cross-sectional
area and with the minimum dimensions specified in 9.7, item f). The conductors are
introduced into the terminals and the terminal screws are tightened just sufficiently to prevent
the position of the conductors from easily changing. Clamping screws, if any, shall be
tightened with the torque value declared by the manufacturer or in the absence of this
information with the value according to Table 5.

Non-rewirable system components and their flexible cables are subjected to the test as
delivered.

9.7.2 The flexible cable is then subjected 100 times to a pull as specified in Table 1. The
pulls are applied in the most unfavourable direction. Each pull is applied in one smooth and
continuous motion for a duration of approximately 1 s.

NOTE 1 Care should be taken to exert the same pull on all parts (core, insulation and sheath) of the cable
simultaneously.

Immediately afterwards, the flexible cable is subjected to a torque, as specified in Table 1, for
(60 £ 5) s. The torque is applied as near as practicable to the cord entry.

After the test, the cable shall not have been displaced longitudinally by more than 2 mm. For
a rewireable system component, the ends of the conductors shall not have moved noticeably
in the terminals; for a non-rewireable system component, there shall be no break in the
electrical connections. Clearances and creepage distances shall not have been reduced
below the values specified in Clause 10 and the cord anchorage shall show no damage
impairing its further use.

For the measurement of the longitudinal displacement, a mark is made on the flexible cable
while it is subjected to the pull, at a distance of approximately 20 mm from the end of the
sample, before starting the tests. If, for non-rewireable system component, there is no definite
end to the sample, an additional mark is made on the body of the sample.

After the tests, the displacement of the mark on the flexible cable in relation to the sample is
measured while the flexible cable is still subjected to the pull. Documents
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NOTE 2 Examples of test apparatus are shown in Figures 1 and 2.

Table 1 — Pull and torque values for tests on cord anchorages

Nominal cross-sectional Pull Torque
area of conductor

Mm? N Nm
Up to and including 0,5 50+ 1,0 0,15 £ 0,02
Over 0,5 up to and including 1,5 60 +1,0 0,25 + 0,02
Over 1,5 up to and including 4,0 80 +1,0 0,35 + 0,02
Over 4,0 up to and including 10,0 100 + 1,0 0,45 + 0,02
Over 10 up to and including 16,0 120 + 1,0 0,80 + 0,02
NOTE Pull and torque values do not vary with the number of conductors in the flexible cable.

9.7.3 The tests of 9.7.2 are then repeated with a flexible cable of the appropriate type and
cross-sectional area, having a maximum dimension specified in 9.7, item f).

9.8 Resistance to ageing of seals
9.8.1 Sealing components shall be sufficiently resistant to ageing:

— for elastomeric or thermoplastic material compliance is checked according to 9.8.2;

— for polymeric materials having a sticky or oily consistency compliance is checked
according to 9.8.3.

9.8.2 The test is made in an atmosphere having the composition and pressure of ambient
air. The samples are suspended freely in a heating cabinet, ventilated by natural circulation.
The temperature shall be (70 + 2) °C measured not more than 5 cm above the sample and the

duration of the ageing test shall be (168 +8) h.

After the treatment, the samples are allowed to attain approximately room temperature, they
are examined and shall show no crack visible with normal or corrected vision without
additional magnification, nor shall the material have become sticky or greasy, this being
judged as follows:

With the forefinger, wrapped in a dry piece of rough cloth, the sample is pressed with a force
of 5 N.

No traces of the cloth shall remain on the sample and the material of the sample shall not
stick to the cloth.

After the test, the samples shall show no damage which would lead to non-compliance with
this standard.

The force of 5 N can be obtained in the following way. The component is placed on one of the
pans of a balance and the other pan is loaded with a mass equal to the mass of the
component, plus 500 g. Equilibrium is then restored by pressing the system components with
the forefinger wrapped in a dry piece of rough cloth.

The use of an electrically heated cabinet is recommended. Natural circulation may be
provided by holes in the walls of the cabinet.

9.8.3 The test is made in an atmosphere having the composition and pressure of ambient
air. The samples are suspended freely in a heating cabinet, ventilated by natural circulation.
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The temperature shall be (70 + 2) °C measured not more than 5 cm above the sample and the
duration of the ageing test shall be (168 +S’) h.

After the treatment, the samples are removed from the cabinet and kept at room temperature
for (96 *§) h.

After the test the sample shall show no harmful deformation or similar damage which may
impair their further use within the meaning of this part of IEC 61534.

10 Clearances, creepage distances and solid insulation

10.1 General

PT systems shall be constructed so that the clearances, creepage distances and solid
insulation are adequate to withstand the electrical, mechanical and thermal stresses taking
into account the environmental influences that may occur.

Clearances, creepage distances and solid insulation shall comply with the relevant Sub-
clauses 10.2 to 10.4.

NOTE The requirements and tests are based on IEC 60664-1 [7].

10.2 Clearances
10.2.1 General

The clearances shall be dimensioned to withstand the rated impulse voltage declared by the
manufacturer according to 7.5 considering the rated voltage and the overvoltage category as
given in Annex C and the pollution degree declared by the manufacturer according to 7.4.

PT systems fall into the overvoltage category Ill.
NOTE 1 A flow chart for the dimensioning of clearances is given in Annex E.
NOTE 2 Energy consuming equipment fitted to a PT system falls into overvoltage category II.

For the measurements all parts which may be removed without the use of a tool are removed
and movable parts which can be assembled in different orientations are placed in the most
unfavourable position.

NOTE 3 Moveable parts are for example hexagonal nuts, the position of which cannot be controlled throughout an
assembly.

A force is applied, by means of test probe 11 of IEC 61032, to bare conductors and accessible
surfaces in order to attempt to reduce clearance when making the measurements.

The force is

(2£0,1) N for bare conductors;

(50 £ 2) N for accessible surfaces.

Clearances are measured according to Annex A.

10.2.2 Clearances for basic insulation

The clearances for basic insulation shall not be less than the values given in Table 2.
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Smaller clearances than those given in Table 2 may be used if the PT system withstands an
impulse voltage but only if the parts are rigid or positioned by mouldings or if the construction
is such that there is no likelihood of the distances being reduced by distortion, by movement
of the parts or during mounting and connection in normal use.

Compliance is checked by the test of Annex F.

10.2.3 Clearances for functional insulation

The clearances for functional insulation shall not be less than the values specified for basic
insulation in 10.2.2.

Compliance is checked by inspection and by measurement.

10.2.4 Clearances for supplementary insulation

The clearances for supplementary insulation shall not be less than the values specified for
basic insulation in 10.2.2.

Compliance is checked by inspection and by measurement.

Table 2 — Minimum clearances for basic insulation

Rated impulse Minimum clearances in air up to
withstand voltage 2 000 m above sea level
kv @ mm
Pollution degree ®
1 2 3
0,33 0,01 0,2 0,8
0,50 0,04 0,2 0,8
0,80 0,10 0,2 0,8
1,5 0,5 0,5 0,8
2,5 1,5 1,5 1,5
4,0 3,0 3,0 3,0
6,0 5,56 55 5,5

a

This voltage is
— for functional insulation: the maximum impulse voltage expected to occur across the clearance;

— for basic insulation directly exposed to or significantly influenced by transient overvoltage from the
low-voltage mains: the rated impulse withstand voltage of the PT system;

— for other basic insulation: the highest impulse voltage that can occur in the circuit.
b

Details for pollution degrees are given in Annex D.

10.2.5 Clearances for reinforced insulation
The clearances for reinforced insulation shall not be less than the values specified for basic

insulation in 10.2.2 but using the next higher step for rated impulse withstand voltage given in
Table 2.

Smaller clearances than those specified in Table 2 are not allowed.
Compliance is checked by inspection and by measurement.
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10.3 Creepage distances
10.3.1 General

The creepage distances shall be dimensioned for the voltage which is expected to occur in
normal use taking into account the pollution degree as declared by the manufacturer
according to 7.4 and the material group.

NOTE 1 A flow chart for the dimensioning of creepage distances is given in Annex E.
NOTE 2 A creepage distance cannot be less than the associated clearance.

For the measurements all parts which may be removed without the use of a tool are removed
and movable parts which can be assembled in different orientations are placed in the most
unfavourable position.

NOTE 3 Moveable parts are for example hexagonal nuts, the position of which cannot be controlled throughout an
assembly.

A force is applied, by means of test probe 11 of IEC 61032, to bare conductors and accessible
surfaces in order to attempt to reduce creepage distances when making the measurements.

The force is

— (2+0,1) N for bare conductors;

— (50 + 2) N for accessible surfaces.

Creepage distances are measured according to Annex A.

The relationship between material group and proof tracking index (PTI) values is as follows:

Material group | 600 < PTI

Material group Il 400 < PTI <600
Material group llla 175 < PTl <400
Material group lllb 100 < PTI <175

These PTI values are obtained in accordance with the proof tracking test of Annex B.

NOTE 4 For glass, ceramics and other inorganic materials which do not track, creepage distances need not be
greater than their associated clearance.

10.3.2 Creepage distances for basic insulation

The creepage distances for basic insulation shall not be less than the values given in Table 3.

Compliance is checked by measurement.
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Table 3 — Minimum creepage distances for basic insulation

Rated Creepage distance
voltage
r.am.s.? mm
v Pollution degree ®
1 2 3
Up to and Material group Material group
including
| 1 lla/lllb 1 1 Ia/lllb
12,5° 0,1 0,4 0,4 0,4 1 1 1
32° 0,1 0,5 0,5 0,5 1,3 1,3 1,3
50° 0,2 0,6 0,9 1,2 1,5 1,7 1,9
100 0,3 0,7 1 1,4 1,8 2 2,2
125 0,3 0,8 1,1 1,5 1,9 2,1 2,4
250 0,6 1,3 1,8 2,5 3,2 3,6 4,0
400 1,0 2,0 2,8 4,0 5,0 5,6 6,3
500 1,3 2,5 3,6 5,0 6,3 7.1 8,0
800 2,4 4 5,6 8 10 11 12,5
1000 3,2 5 7.1 10 12,5 14 16
NOTE The rated voltage is the actual voltage which will occur across the insulation where the creepage
distance is determined.
? This voltage is the voltage rationalised through Table F.3a and Table F.3b of IEC 60664-1 based on the rated
voltage.
®  Details for pollution degrees are given in Annex D.
° Concerning ELV the last paragraph of 11.1 should be considered.

10.3.3 Creepage distances for functional insulation

The creepage distances for functional insulation shall not be less than the values of basic
insulation in 10.3.2.

Compliance is checked by measurement.

10.3.4 Creepage distances for supplementary insulation

The creepage distances for supplementary insulation shall not be less than the values
specified for basic insulation in 10.3.2.

Compliance is checked by measurement

10.3.5 Creepage distances for reinforced insulation

The creepage distances for reinforced insulation shall be twice the creepage distances for
basic insulation in Table 3.

Compliance is checked by measurement.

10.4 Solid insulation

Solid insulation for functional insulation, basic insulation, supplementary insulation and
reinforced insulation shall be capable of withstanding electrical stress which may occur.
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Compliance is checked by Clause 15.

In addition accessible solid insulation shall be capable of withstanding mechanical and
thermal stresses which are covered by Clause 14 and 19.

11 Protection against electric shock

11.1 Access to live parts

11.1.1 PT systems shall be so constructed that when installed as in normal use, hazardous—
live-parts are not accessible without the use of a tool.

PT systems shall be so constructed that the engagement of one or more pins of a tap-off unit
does not leave pins or contacts of the tap-off unit accessible.

Live parts of tap-off units intended to be connected with the PT energised shall not be
accessible when the tap-off unit is in partial engagement with the powertrack.

The insulating properties of lacquer, enamel, paper, cotton or oxide film on metal parts, beads
and sealing compounds shall not be relied upon to give the required protection against
contact with live parts.

NOTE Self hardening resins are not regarded as sealing compounds.

Compliance is checked by inspection and, if necessary, by the tests of 11.1.1.1 and 11.1.1.2.

The tests are carried out after all parts, which may be removed without the use of a tool, are
removed and after the following treatment

— a representative combination of system components typifying the PT system shall be
mounted as in normal use and kept for (168*3) h placed in a heating cabinet at

(60 £ 2) °C and then allowed to cool to ambient temperature.

11.1.1.1 The test probe B of IEC 61032 is applied with a force of (10 + 1) N, an electrical
indicator with a voltage not less than 40 V and not more than 50 V being used to show contact
with the relevant part.

For those PT systems or parts of those PT systems that are accessible without the use of a
tool to ordinary persons in normal use, the test is repeated with the test probe D of IEC 61032
with a force of (1 £ 0,1) N.

NOTE Small gaps between enclosures and conduits or cables are ignored.

11.1.1.2 Parts which are likely to distort under external pressure are additionally tested with
test probe 11 of IEC 61032 with a force of (50 + 2) N for 1 min at an ambient temperature of
(35 £ 2) °C. If the test probe enters the enclosure then it is replaced by test probe B of
IEC 61032 that is applied as specified in 11.1.1.1.

Entry membranes and knockouts are tested with (10 £ 1) N.

11.1.2 Exposed-conductive-parts of PT systems, with the exception of small parts such as
screws, shall be reliably connected to the protective earth terminal of the PT system.

Compliance is checked by inspection and the test of 11.3.1.
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11.2 Provision for earthing

11.2.1 A protective earth conductor shall extend for the whole of the PT system. Where the
conductor is part of the mechanical construction of the PT system, it shall not be possible to
remove this part of the mechanical construction without the use of a tool.

Compliance is checked by inspection and manual test.

11.2.2 Tap-off units of the PT system intended to be connected with the PT energised shall
ensure that connection to the PE is made before and is broken after, those to live parts.

Compliance is checked by inspection, or by the use of an appropriate test instrument.

NOTE This clause does not apply to SELV PT systems.

11.3 Effectiveness of protective circuit continuity

The continuity of the protective circuit shall be effective in a PT system including the
connection of tap-off units.

Compliance is checked by inspection and by the tests of 11.3.1 and 11.3.2.

11.3.1 For PT systems the test shall be performed on a sample consisting of three lengths of
powertrack, each with a minimum length of 1 m which are connected together with the
necessary connectors and with a supply connector at each end of the sample.

A current of (25 + 1) A a.c. having a frequency of 50 Hz to 60 Hz supplied by a source with a
no-load voltage not exceeding 12 V shall be passed between the earthing terminals at either
end of the sample.

Measurement of the voltage drop shall be made within 120 s after the initiation of the current
flow.

The impedance per meter, calculated from the measurement of the voltage drop between the
two supply connectors, shall not exceed the value declared by the manufacturer or 50 mQ/m
whichever is the lower.

11.3.2 For tap-off units a current of (25 + 1) A a.c. having a frequency of 50 Hz to 60 Hz
supplied by a source with a no-load voltage not exceeding 12 V shall be passed between the
earthing terminal or contact of the tap-off unit and the nearest point on the protective earth
busbar with the tap-off unit fully engaged as in normal use.

Measurement of the voltage drop shall be made within 120 s after the initiation of the current
flow.

The impedance calculated from the measurement of the voltage drop between the two points
stated shall not exceed the value declared by the manufacturer or 50 mQ whichever is the
lower.

12 Terminals and terminations
12.1 Terminals and terminations shall provide effective electrical connections.

12.2 Supply connector terminals shall be positioned in a mounted PT system in such a way
that conductors can be properly connected and disconnected and that such terminals can be

inspected, for example, by removing a cover. Documents
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The rated connecting capacity of the terminals shall be stated by the manufacturer.

The minimum connecting capacity of the terminals shall not be less than the values given in
Table 4.

Compliance is checked by inspection and by connection of the relevant cable conductors with
cross-sectional areas as given in Table 4.

Table 4 — Minimum connecting capacity of terminals

Rated current of the Minimum connecting
terminal capacity
A mm?
10 1,5
16 1,5
20 2,5
32 4
45 6
63 10

NOTE In the United Kingdom, the 10 A rated terminal specified in Table 4 should be capable of clamping 1 mm?
as a minimum.

12.3 Terminals for external conductors shall not require the use of a special purpose tool.

Terminals for external conductors shall be of the following types:

— screw-type terminal;
— screwless-type terminal;

— piercing type terminal, except for a non-reusable insulation piercing connecting device
(IPCD) and except for a non-removable IPCD.

Flat quick-connect terminations are not allowed.
Compliance is checked by inspection.

12.4 Connections to conductors, cables or flexible cables within non-rewireable system
components shall be made by means of terminations.

Compliance is checked by inspection.

12.5 Terminations shall be soldered, welded, crimped or have equally effective permanent
connection and shall withstand pull forces likely to occur in normal use.

Compliance is checked by inspection and by the following test.

Terminations shall be tested by applying a pull force of (30 + 2) N in the longitudinal axis of
the conductors in the normal plane of exit from the system component. There shall be no
deterioration of the soldered, welded, crimped or similar joint impairing their further use.

12.6 Terminals for external conductors with screw-type clamping units or with screwless-
type clamping units shall meet the requirements of IEC 60999-1 and IEC 60999-2 except as
follows:
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— in Subclause 8.9 of IEC 60999-1, the test of 9.6 does not apply.

NOTE Depending on the design of the PT system it may be necessary to perform the tests for screwless-type
clamping units on separate samples.

12.7 Terminals with insulation piercing clamping units for external conductors shall meet the
requirements of IEC 60998-2-3 except as follows:

— Clause 5: samples according to Annex AA have to be submitted separately;

— Clause 9: does not apply. This requirement is covered by Clause 11 of this standard,;

— Clause 12 does not apply. This requirement is covered by the Clause 17 and Subclauses
9.8 and 21.2 of this standard;

— Clause 13: does not apply. This requirement is covered by Clause 15 of this standard;

— Clause 14: 14.2 and 14.3 of IEC 60998-1 are applicable if the IPCDs are delivered as
separate accessories and are mounted on the PT system during installation;

— Clause 18: does not apply. This requirement is covered by Clause 20 of this standard.

12.8 Connections, other than soldered connections, shall not be made on to pre-soldered
ends of conductors unless the soldered area is entirely outside the termination or clamping
unit.

Compliance is checked by inspection.

12.9 Flat quick-connect terminations used internally shall have dimensions in accordance
with [EC 61210 and shall meet the test requirements of IEC 61210, except as follows:

— Clause 7: samples as specified in Table 3 have to be submitted separately;

— Subclause 8.6: applies only in cases where pull forces on crimp connections may be
expected during installation and/or normal use of the PT system.

13 Screws, current carrying parts and connections

13.1 Connections, electrical or mechanical shall withstand the mechanical stresses
occurring in normal use.

Screwed connections which transmit contact pressure for electrical purposes and which are
operated when connecting and mounting the PT system during installation, and/or which are
likely to be operated during the life of the system, shall be in engagement with a metal thread.

Screws for connecting external conductors shall not be tapping screws.

Screws operated when mounting the PT system during installation and/or which are likely to
be operated during the life of the PT system, shall not be of the thread cutting type.

NOTE Screws which are operated when mounting the PT system include screws for fixing covers or cover plates,
etc., but not connecting means for screwed conduits and screws for fixing the base of the system.

Compliance is checked by inspection and the following test.

The screws and nuts are tightened and loosened

— 10 times for metal screws in engagement with a thread of insulating material and for
screws of insulating material;

— b times in all other cases.
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Screws or nuts in engagement with a thread of insulating material and screws of insulating
material are completely removed and reinserted each time.

The test is made by means of a suitable test screwdriver or spanner applying the torque
declared by the manufacturer. In the absence of this information, the values specified in Table
5 shall be applied.

The shape of the blade of the test screwdriver shall suit the head of the screw to be tested.
The screws and nuts shall be tightened in one smooth and continuous motion.

During the test, no damage impairing the further use of the screwed connection shall occur.

Table 5 — Torque values for screws

Torque
Nominal diameter of thread
Nm
m i ne ne Ive ve

Up to and including 1,6 0,05 - 0,10 0,10 -
Over 1,6 up to and including 2,0 0,10 - 0,20 0,20 -
Over 2,0 up to and including 2,8 0,20 - 0,40 0,40 -
Over 2,8 up to and including 3,0 0,25 - 0,50 0,50 -
Over 3,0 up to and including 3,2 0,30 - 0,60 0,60 -
Over 3,2 up to and including 3,6 0,40 - 0,80 0,80 -
Over 3,6 up to and including 4,1 0,70 1,20 1,20 1,20 1,20
Over 4,1 up to and including 4,7 0,80 1,20 1,80 1,80 1,80
Over 4,7 up to and including 5,3 0,80 1,40 2,00 2,00 2,00
Over 5,3 up to and including 6,0 1,20 1,80 2,50 3,00 3,00
Over 6,0 up to and including 8,0 2,50 2,50 3,50 6,00 4,00
Over 8,0 up to and including 10,0 - 3,50 4,00 10,0 6,00
Over 10,0 up to and including 12,0 - 4,00 - - 8,00
Over 12,0 up to and including 15,0 - 5,00 - - 10,0
@ Applies to screws without heads, if the screw, when tightened, does not protrude from the hole, and to other

screws which cannot be tightened by means of a screwdriver with a blade wider than the diameter of the

screw.
b Applies to nuts of mantle clamping units which are tightened by means of a screwdriver.
¢ Applies to other screws of clamping units which are tightened by means of a screwdriver.
d Applies to screws and nuts, other than nuts of mantle clamping units, which are tightened by means other than

a screwdriver.
¢ Applies to nuts of mantle clamping units, which are tightened by means other than a screwdriver.

13.2 Electrical connections shall be so designed that

— the joints shall not become loose in normal use;

— contact pressure is not transmitted through insulating material other than glazed ceramic,
pure mica or other material with characteristics no less suitable, unless there is sufficient
resiliency in the metallic parts to compensate for any possible shrinkage or yielding of the
insulating material.

Compliance is checked by inspection, and if there is insufficient resiliency by the test
according to 15.102 of IEC 60998-2-3.

13.3 Thread forming screws shall not be used for the connections of current carryilapetsments
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Thread forming screws may be used to provide earthing continuity provided it is not necessary
to operate them during normal use of the PT system.

Compliance is checked by inspection.

13.4 Screwed and riveted connections, which serve as electrical as well as mechanical
connections, shall be locked against loosening or turning.

Compliance is checked by inspection and manual test.

NOTE Spring washers may provide satisfactory locking. For rivets, a non-circular shank or an appropriate notch
may be sufficient. Sealing compound which softens on heating provides satisfactory locking only for screw
connections not subjected to torsion in normal use.

13.5 Current carrying parts, including those of terminals (also earthing terminals) shall be of
a material having, under the conditions occurring in the PT system, adequate mechanical
strength and resistance to corrosion.

Compliance is checked by inspection and, if necessary, by chemical analysis.

Examples of suitable metals, when used within the permissible temperature range and under
normal conditions of chemical pollution, are
— copper;

— an alloy containing at least 58 % copper for parts that are worked cold, or at least 50 %
copper for other parts;

— stainless steel containing at least 13 % chromium and not more than 0,09 % carbon;

— steel provided with an electroplated coating of zinc according to ISO 2081, the coating
having a thickness of at least

e 5 um (ISO service condition No. 1), for IPXO0;
e 12 um (ISO service condition No. 2), for IPX1 through IPX4;
e 25 um (ISO service condition No. 3), for IPX5 through IPX7.

— steel provided with an electroplated coating of nickel and chromium according to ISO
1456, the coating having a thickness of at least

e 20 um (ISO service condition No. 2), for IPXO0;
e 30 um (ISO service condition No. 3), for IPX1 through IPX4;
e 40 um (ISO service condition No. 4), for IPX5 through IPX7.

— steel provided with an electroplated coating of tin according to ISO 2093, the coating have
a thickness of at least

12 um (ISO service condition No. 2), for ordinary equipment; classified IPXO0;
20 um (ISO service condition No. 3), for IPX1 through IPX4;
30 um (ISO service condition No. 4), for IPX5 through IPX7.

13.6 Live parts, which may be subjected to mechanical wear, shall not be made of steel
provided with an electroplated coating.

For connection, an electroplated coating of zinc is permissible on parts which do not
participate directly in current transmission, such as screws or washers used for certain types
of terminals in which they transmit the contact pressure.

This requirement does not apply to contacts, magnetic circuits, heating elements, bimetallic
components, shunts, parts of electronic devices, etc.
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Compliance is checked by inspection.

14 Mechanical strength

14.1 General

When installed in accordance with the manufacturer's instructions, PT systems shall have
adequate mechanical strength.

Compliance is checked by the tests according to 14.2 and 14.3.

14.2 Impact test

The test is performed on a sample of PT system according to IEC 60068-2-75 using the
pendulum hammer test Eha.

Any cover fixings and similar screws shall be tightened with the torque equal to the value
declared by the manufacturer or, in the absence of this information, with the value according
to Table 5.

The hammer is allowed to fall with an impact energy as declared by the manufacturer
according to 7.1.

A total of 10 blows shall be applied to points evenly distributed over the accessible surface of
the enclosure, excluding knock-outs. Each point shall receive one blow only.

A new sample is then kept for 2 h in a refrigerator at the temperature of (-5 + 1) °C. (10+ 1) s
after removal of the sample from the refrigerator the hammer is allowed to fall with an impact
energy, as declared by the manufacturer according to 7.1.

One blow shall be applied to the weakest point of the accessible surface of the enclosure,
excluding knock-outs.

After the tests, the samples shall show no signs of disintegration and/or deformation that

would impair continued safe operation. In particular,

— live parts shall not have become accessible;

— the effectiveness of insulating linings and barriers shall not have been impaired;

— it shall be possible to remove and to replace external covers without these covers or their
insulating linings breaking.

Damage to the finish, small dents which do not reduce the creepage distances or clearances
below the values specified in Clause 10 and small chips which do not adversely affect the
protection against electric shock are neglected.

Cracks not visible with normal or corrected vision without additional magnification, and
surface cracks in fibre-reinforced mouldings and the like are ignored.

14.3 Static load test

14.3.1 The static load test for a length shall be made on one straight length of PT system,
which is supported as in normal use at two positions spaced at the distance D. This distance
D shall be the maximum distance between supports declared by the manufacturer as shown in
Figure 5. The location and form of the supports are also to be declared by the manufacturer.
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A mass M shall be placed without dynamic loading on a square rigid piece with sides equal to
the width of the system, at the midpoint between the supports on top of the enclosure. The
mass M shall be equal to the mass m of that part of the system which is between the supports
plus an additional mass mL equal to the maximum load imposed by the accessories to be
connected to the length D.

The duration of the test shall be (300 *}°) s.

14.3.2 The static load test for a joint shall be made on two straight lengths of PT system
joined together and supported as in normal use at the minimum number of positions at the
maximum distances D and D4. The distance D is that specified in 14.3.1, the distance D, is
the maximum distance between supports adjacent to a joint as declared by the manufacturer.
The joint shall be placed midway between the supports as shown in Figure 6.

A mass M, shall be placed without dynamic loading on top of the enclosure at the joint on a
square rigid piece with sides equal to the width of the system. The mass M, shall be equal to
the mass m, of those parts of the system, including the joint between the supports located at
distance D4, plus an additional mass mL, equal to the maximum load imposed by the
accessories to be connected to the length D.

The duration of the test shall be (300 +2)5) s.

14.3.3 During the tests of 14.3.1and 14.3.2, the sample shall not break.

After the test

— the sample shall comply with Clause 10 and Subclause11.1;

— there shall be no permanent deformation which would prevent the correct insertion and
withdrawal of the tap-off units;

— the samples shall withstand the test according to 15.3 but without the pre-conditioning of
15.2, and the tests of 11.3.

15 Insulation resistance test and dielectric strength test

15.1 General

Immediately after the humidity treatment according to 15.2 the insulation resistance test is
carried out according to 15.3 and dielectric strength test according t015.4.

For 15.2, 15.3 and 15.4 a representative combination of system components typifying the PT
system as a whole shall be assembled as in normal use. Electronic devices and accessories
which are covered by their own standards or which may be damaged by the test shall be
removed or disconnected before the tests.

The test voltage according to 15.3 and 15.4 is applied in the case of

— functional insulation: between live parts of a PT system;

— basic insulation: between all live parts connected together and a metal foil covering the
outer surface of the basic insulation and/or accessible metal parts in contact with the basic
insulation;

— supplementary insulation: between two metal foils covering separately the inner, normally
inaccessible surface, of the supplementary insulation and its accessible surface;

— reinforced insulation: between all live parts connected together and a metal foil covering
the accessible surface of the reinforced insulation; Documents
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The foils are not pressed into openings but are pushed into corners and the like by means of
the test probe 11 of IEC 61032.

Care shall be taken to insure that the clearances and creepage distances are maintained.

In case where basic insulation and supplementary insulation cannot be tested separately, the
insulation provided is subjected to the test voltages specified for reinforced insulation.

15.2 Humidity treatment

The humidity treatment shall be carried out in a humidity cabinet with a relative humidity
between 91 % and 95 % at a temperature T maintained within £ 1 °C of any convenient value
between 20 °C and 30 °C.

Before being placed in the humidity cabinet, the sample is brought to a temperature of
(T *3) °C.

Inlet openings, if any, are left open; if knockouts are provided one of them is opened.

The samples shall be kept in the cabinet for (96 + 1) h.

NOTE 1 In most cases samples may be brought to the chosen temperature of (T +€')) °C by keeping them at this
temperature for at least 4 h before the humidity treatment.

NOTE 2 A relative humidity of between 91 % and 95 % can be obtained by placing in the humidity cabinet a
saturated solution of potassium nitrate (KNO,) or sodium sulphate (Na,SO,) in water having a sufficiently large
contact surface with the air. In order to achieve the specified conditions within the cabinet, it is necessary to
ensure constant circulation of the air with the cabinet and, in general, to use a cabinet which is thermally insulated.

15.3 Insulation resistance test
15.3.1 General

The insulation resistance of the sample is measured with an applied d.c. voltage of
(500 *3%%) v, the measurement being made (60 *{°) s after application of the voltage.

15.3.2 Test for functional insulation

The insulation resistance value is taken as the recorded value multiplied by the sample length
in metres.

The insulation resistance shall not be less than 2 MQ/m.

15.3.3 Test for basic insulation, supplementary insulation and reinforced insulation

The insulation resistance shall not be less than the values given in Table 6.

Table 6 — Minimum insulation resistance

Insulation Insulation resistance
to be tested MQ
Basic 2
Supplementary 5
Reinforced 7
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NOTE Materials such as glazed ceramic or porcelain are considered to have adequate insulation resistance and
are not subjected to the insulation resistance tests.

15.4 Dielectric strength test

The sample is subjected to a voltage of substantially sine wave form, having a nominal
frequency 50 Hz or 60 Hz. The voltage is applied for (5 *(1)) s across the insulation as given in

Table 7.

Initially, not more than half the specified voltage is applied, then it is raised rapidly to the full
value. No flashover or breakdown shall occur. Glow discharges without drop in voltage are
neglected.

Table 7 — Dielectric strength

Test voltage (r.m.s.) ®
i Rated voltage Rated voltage Rated voltage
_Insulation or up to and above 50 V above 130 V
disconnection to including up to and up to and
be tested 50 V including 130 V including 480 V
\Y \Y \Y

Functional insulation °© 500 1300 1 500
Basic insulation ° 500 1300 1500
Supplementary insulation d 1300 1500
Reinforced insulation ¢ ° 500 2 600 3 000

NOTE 1 Up to 50 V: not intended to be connected directly to the mains and not expected to be subjected to
temporary overvoltages as defined in IEC 60364-4-44 [4].

NOTE 2 Over 50 V: the values are based on IEC 60364-4-44.
NOTE 3 For functional, basic and supplementary insulation, the values are calculated with the formula

U, +1 200 V and rounded. In this standard the maximum voltage considered between line and earth is
U_=300V.
o

® The high-voltage transformer used for the test shall be designed so that, when the output terminals are

short-circuited after the output voltage has been adjusted to the test voltage, the output current is at least
200 mA. The overcurrent relay shall not trip when the output current is less than 100 mA. Care is taken
that the r.m.s value of the test voltage is measured within = 3 %.

Special components which might render the test impractical such as discharge lamps, coils, windings, or
capacitors are disconnected at one pole, or bridged, as appropriate to the insulation being tested.

An example is the insulation between poles.

For the test all live parts are connected together and care is taken to ensure that all moving parts are in
the most onerous position.

For PT systems incorporating reinforced insulation as well as double insulation, care is taken that the
voltage applied to the reinforced insulation does not overstress the basic or the supplementary parts of
the double insulation.

16 Normal operation

16.1 For standardised plugs and socket-outlets, no additional requirements are specified in
this standard. They shall comply with the relevant parts of their own national or international
standard.

16.2 Plugs and socket-outlets other than those specified in 16.1 shall comply with the
requirements of the relevant clauses of IEC 60884-1.

No additional requirements are specified in this standard.
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16.3 The connection of the tap-off unit with the powertrack shall withstand, without
excessive wear or harmful effects, the electrical and mechanical stresses occurring in normal
use.

Compliance is checked by the following test.
Tap-off units are inserted and withdrawn from the powertrack as in normal use.

An operation is either the insertion or withdrawal of a tap-off unit with the making or breaking
of an electrical contact at a speed which corresponds to practical use.

Tap-off units are tested with 100 operations, whereby after each 10 operations, the tap-off
unit is moved to a new position on the powertrack. If there are less than 10 positions, the 100
operations are divided equally over the available number of positions.

The operations are made

— for tap-off units classified according to 7.2.1 without voltage;

— for tap-off units classified according to 7.2.2 with the rated voltage and without current;

— for tap-off units classified according to 7.2.3 with the rated voltage and rated current of the
tap-off unit with power factor cos ¢ = 0,8 + 0,05.

During the test, no sustained arcing shall occur.

After the test, the samples shall show no damage which would lead to non-compliance with
this standard.

Compliance is checked by inspection and shall meet the requirements of Clause 17.

17 Temperature rise

17.1 PT systems shall be so designed and constructed that when installed and carrying
rated current as in normal use the temperature rise shall not be excessive.

Compliance is checked by the tests of 17.2, 17.3 and 17.4.

For the temperature rise test of terminals for external conductors, insulated copper
conductors according to Table 9 or 10 shall be used.

Where the rated connecting capacity of the terminal cannot accommodate the test conductors
in Table 9 or 10, then test conductors having a cross-sectional area according to Table 4 shall
be used.

The PT system shall be placed in a draught free environment and the rated current passed
until thermal equilibrium is reached. Thermal equilibrium is taken as less than 1 K rise within
1 h.

The temperature rise is the difference in temperature between the part under test and the
surrounding ambient air temperature. The ambient air temperature shall be measured during
the last quarter of the test period by at least two temperature means equally distributed
around the PT system at approximately half its height and at a distance of approximately 1 m
from the part under test. The temperature measurement means shall be protected against air
currents and heat radiation.

The ambient air temperature shall be maintained in accordance with 5.2.
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Temperature rise values shall be recorded and shall not exceed the values in Table 8.

If similar PT systems exist, then only the PT system likely to produce the highest temperature
rise shall be tested. PT systems can be considered similar if they have the same basic
design, in particular all of the following features:

e the same rated current;
o the materials, finish and dimensions of the internal current carrying parts are identical;
o the moulding, insulating and enclosure materials/dimensions are identical;

e the methods of connection are identical.

Fused and unfused systems components are not considered to be similar.

17.2 A convenient voltage is applied to the incoming supply terminals of the PT system and
connecting electrical loads at the other end of the PT system or via appropriate plugs or tap-
off units mounted as near as practicable to that end. The test shall be performed over a total
length of at least 6 m including at least one joint. The test current shall be equal to the rated
current.

17.3 A temperature rise test shall be made on each size of unfused tap-off unit designed to
be connected to the PT system. For this test, the tap-off unit shall be mounted as near as
practicable to the incoming supply terminals at the closest spacing declared by the
manufacturer and carry the test current. The PT system shall be supplied with its rated
current.

17.4 A temperature rise test shall be made on each size of fused tap-off unit designed to be
connected to the PT system. For this test, the tap-off unit shall be mounted as near as
practicable to the incoming supply terminals at the closest spacing declared by the
manufacturer and carry the test current. The PT system shall be supplied with its rated
current. The fuse shall be replaced by a dummy fuse-link of maximum wattage as defined in

- |EC 60127-1 or

— |EC 60269-1 or

— as declared by the manufacturer of the PT system if the fuse is not in accordance with
IEC 60127-1 or IEC 60269-1.
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Table 8 — Temperature rise values

Parts of the PT system TemperaKture rise

Terminals for accessories For accessories the temperature rise of terminals shall be in
accordance with the relevant accessory standard.

Terminals which will influence accessories Terminals of system components in the vicinity of and likely
to influence accessories shall be in accordance with the
temperature rise limits of the relevant accessory standard.

Built-in components *® In accordance with the relevant requirements for the
individual components, if any, or, as declared by the
manufacturer, taking into consideration the temperature in
the PT system.

Terminals for external conductors 55

Conductors, internal terminals, terminations, tap- | Limited by

off units and plug-in contacts of removable or| _ mechanical strength of conducting material;
withdrawable parts which connect to conductors . ) .
— possible effect on adjacent equipment;

— permissible temperature limit of the insulating materials in
contact with the conductor;

— the effect of the temperature of the conductor on the
apparatus connected to it;

— for plug in contacts, nature and surface;
— treatment of the contact material.

Manual operating means of system components
— of metal 25
— of insulating material 35

Accessible external enclosures and covers of
system components:

— metal surfaces 30P
— insulating surfaces 40b

The term “built-in components” means

— conventional switchgear and controlgear;

— electronic sub-assemblies (for example, rectifier bridge, printed circuit);

— parts of the equipment (for example, regulators, stabilised power supply unit, operational amplifier).

For surfaces which are accessible but need not be touched during normal operation such as PT systems
mounted underfloor or fixed to the ceiling, an increase in the temperature-rise limits by 10 K is permissible.

Table 9 — Cross-sectional areas of rigid test conductors (solid or stranded)

Rated current of system Cross-sectional areas of rigid test conductors
A mm?
Up to and including 10 1,5
Over 10 and up to and including 16 2,5
Over 16 and up to and including 20 4
Over 20 and up to and including 32 6
Over 32 and up to and including 45 10
Over 45 and up to and including 63 16
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Table 10 — Cross-sectional areas of flexible test conductors

Rated current of accessory Cross-sectional areas of flexible test conductors

A mm?

Up to and including 3 0,50

Over 3 and up to and including 6 0,75

Over 6 and up to and including 10 1,0

Over 10 and up to and including 13 1,25

Over 13 and up to and including 16 1,5

Over 16 and up to and including 20 2,5

Over 20 and up to and including 32 4

18 Short-circuit protection and short-circuit withstand strength

18.1 General

PT systems shall be so constructed as to be capable of withstanding the thermal and dynamic
stresses resulting from short-circuit currents up to the rated values.

Compliance is checked by the tests in 18.4.

The tests may be carried out in any order and on one sample, or each test may be carried out
on a new sample at the manufacturer’s discretion.

18.2 Information concerning short-circuit rating

18.2.1 The manufacturer shall state the short-circuit ratings of the PT system as follows.

18.2.2 For a PT system with a short-circuit protective device (SCPD) located at the supply
connector, the manufacturer shall declare the maximum allowable value of prospective short-
circuit current at the terminals of the supply connector. The test parameters shall be those
shown in Table 11.

The manufacturer shall state the characteristics of the SCPD (current rating, breaking
capacity, cut-off current, /2, etc.).

18.2.3 For a PT system where the short-circuit protective device is not located at the supply
connector, the manufacturer shall declare one or more of the following:

a) the rated conditional short-circuit current and the characteristics of the protective device
necessary for the protection of the PT system;
b) the rated short time withstand current of the PT system.

18.2.4 The declared short-circuit rating of a tap-off unit not incorporating a SCPD shall be
the same as the manufacturer’s declaration for the PT system according to 18.2.2 or 18.2.3.

18.2.5 The declared short-circuit rating of a tap-off unit incorporating a SCPD shall be
declared by the manufacturer and may be the same or less than the value declared for the PT
system according to 18.2.2 or 18.2.3.

18.2.6 The declared short-circuit rating of a tap-off unit without a SCPD and which
incorporates a socket-outlet that only accepts a fused plug shall be not less than the breaking
capacity of the largest fuse that can be accommodated in the plug.
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18.2.7 The declared short-circuit rating of a tap-off unit without a SCPD and which
incorporates a socket-outlet that only accepts an un-fused plug, the short-circuit rating shall
be as per the manufacturer’s declaration for the PT system according to 18.2.2 or 18.2.3.

18.3 Short circuit current values
18.3.1 Relationship between peak current and short-circuit current

For determining the electrodynamic stresses, the value of peak current shall be obtained by
multiplying the short-circuit current by the factor n. Standard values for the factor » and the
corresponding power factor are given in Table 11.

Table 11 — Standard values for the factor n

I s cos @ n
Value of short-circuit current
kA
1<5 0,7 1,5
5<71<10 0,5 1,7
10<7<20 0.3 2
20 <1< 50 0,25 2,1

NOTE Values of this table represent the majority of applications. In special locations, for example in the vicinity of
transformers or generators, lower values of power factor may be found, whereby the maximum prospective peak
current may become the limiting value instead of the r.m.s. value of the short-circuit current.

18.3.2 Value and duration of the short-circuit current

a) For PT system protected by short-circuit protective devices, whether these devices are in
the incoming circuit or elsewhere, the test voltage shall be applied for a time of sufficient
duration to enable the short-circuit protective devices to operate to clear the fault and, in
any case, for not less than 10 full cycles of the supply frequency.

b) PT system which do not incorporate a short-circuit protective device in the incoming unit
(see 18.2.3).
18.4 Verification of short-circuit withstand strength

18.4.1 Test arrangement

A typical PT system including at least one joint shall be set up as in normal use to obtain a
conductor length of not more than 6 m. Components of the system not included in the test
shall be tested separately, assembled in a manner representative of service conditions.

18.4.2 Test conditions — General

If the test circuit incorporates SCPDs, then they shall be rated for the maximum current of the
powertrack and/or tap-off unit as applicable and be of the type specified by the manufacturer.

The supply conductors and the short-circuit connections required for testing the PT system
shall be as defined in Clause 17 and Figure 7. Unless otherwise agreed, the test circuit shall
be connected to the terminals of the supply connector. Three-phase PT systems shall be
connected on a three-phase basis.

For the verification of the short-circuit withstand rating, the value of the prospective short-
circuit current at a supply voltage equal to 1,05 times the rated operational voltage shall be
determined from a calibration oscillogram. The position of the calibration short cir climents
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