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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
EL/7 on Power Switchgear to supersede AS 1824, Insulation co-ordination (phase-to-earth and
phase-to-phase, above 1 kV), Part 1:Basic principles, standard insulation levels and test
procedures.

This Standard is the result of a consensus among representatives on the Joint Committee to
produce it as an Australian Standard.

With the exception of Appendix ZZ, this Standard is equivalent in technical content but does not
correspond in full presentation with IEC 71-1 (1993),Insulation co-ordination,Part 1:Definitions,
principles and rules.

Appendix ZZ lists the Australian variations between this Standard and IEC 71-1. For the purposes
of this Standard, the IEC text is amended, supplemented or replaced as set out in Appendix ZZ.
These changes are indicated by a marginal bar against each clause, table, figure or part thereof
affected.

As this Standard is reproduced from an international Standard, the following applies:

(a) The AS number is shown only on the cover and title page.

(b) In the source text, ‘this International Standard’ should read ‘this Australian Standard’.

(c) A full point substitutes for a comma when referring to a decimal marker.

The term ‘normative’ has been used in this Standard to define the application of the appendix to
which it applies. A ‘normative’ appendix is an integral part of a Standard.

The reference to international Standards should be replaced by equivalent Australian Standards as
follows:

Reference to International Standard Australian Standard

IEC
38 IEC standard voltages

AS
2926 Standard voltages—

Alternating (50 Hz) and direct

60
60-1

High-voltage test techniques
Part 1: General definitions and test
requirements

1931
1931.1

High voltage testing techniques
Part 1: General definitions, test
requirements, test procedures and
measuring devices

 Copyright STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in wri ting from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information
on commercial software royalt ies should be directed to the head office of Standards Australia.

Standards Australia wil l permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia wil l also permit the inclusion of its copyright material in computer software programs for no
royalty payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identif ied.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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AUSTRALIAN STANDARD

INSULATION CO-ORDINATION

Part 1: Definitions, principles and rules

1 Scope

This part of International Standard IEC 71 applies to three-phase a.c. systems having a
highest voltage for equipment above 1 kV. It specifies the procedure for the selection of
the standard withstand voltages for the phase-to-earth, phase-to-phase and longitudinal
insulation of the equipment and the installations of these systems. It also gives the lists of
the standardized values from which the standard withstand voltages shall be selected.

This part recommends that the selected withstand voltages should be associated with the
highest voltage for equipment. This association is for insulation co-ordination purposes
only. The requirements for human safety are not covered by this Standard.

Although the principles of this part also apply to transmission line insulation, the values of
the withstand voltages may be different from the standard withstand voltages.

The apparatus committees are responsible for specifying the withstand voltages and the
test procedures suitable for the relevant equipment taking into consideration the
recommendations of this Standard.

NOTE – In IEC 71-2 Application Guide, (under revision), all rules for insulation co-ordination given in this
Standard are justif ied in detail, in part icular the association of the standard withstand voltages with the highest
voltage for equipment. When more than one set of standard withstand voltages is associated with the same
highest voltage for equipment, guidance is provided for the selection of the most suitable set.

2 NormatIve references

The following normative documents contain provisions which, through reference in this
text, constitute provisions of this part of IEC 71-1. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this part of IEC 71-1 are encouraged to investigate the possibili ty of
applying the most recent editions of the normative documents indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 38:1983, IEC standard voltages

IEC 60-1:1989, High-voltage test techniques – Part 1: General definitions and test
requirements
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3 Definitions

For the purposes of this International Standard, the following definitions apply.

3.1 insulation co-ordination: The selection of the dielectric strength of equipment in
relation to the voltages which can appear on the system for which the equipment is
intended and taking into account the service environment and the characteristics of the
available protective devices. [IEV 604-03-08, modified]

NOTE – By “dielectric strength” of the equipment, is meant here its rated or its standard insulation level
as defined in 3.32 and 3.33 respectively.

3.2 external insulation: The distances in atmospheric air, and the surfaces in contact
with atmospheric air of solid insulation of the equipment which are subject to dielectric
stresses and to the effects of atmospheric and other external conditions, such as pollution,
humidity, vermin, etc. [IEV 604-03-02, modified]

NOTE – External insulation is either weather-protected or non-weather-protected, designed to operate
inside or outside closed shelters respectively.

3.3 internal insulation: The internal solid, liquid, or gaseous parts of the insulation of
equipment which are protected from the effects of atmospheric and other external
conditions. [IEV 604-03-03]

3.4 self-restoring insulation: Insulation which completely recovers its insulating
properties after a disruptive discharge. [IEV 604-03-04]

3.5 non-self-restoring insulation: Insulation which loses its insulating properties, or
does not recover them completely, after a disruptive discharge. [IEV 604-03-05]

NOTE – The definitions of 3.4 and 3.5 apply only when the discharge is caused by the application of a
test voltage during a dielectric test. However, discharges occurr ing in service may cause a self- restoring
insulation to lose partially or completely its original insulating properties.

3.6 insulation configuration terminal: Any of the electrodes between any two of which
a voltage that stresses the insulation can be applied. The types of terminal are:

a) phase terminal, between which and the neutral is applied in service the phase-to-
neutral voltage of the system;

b) neutral terminal, representing, or connected to, the neutral point of the system
(neutral terminal of transformers, etc.);

c) earth terminal, always solidly connected to earth in service (tank of transformers,
base of disconnectors, structures of towers, ground plane, etc.);

3.7 insulation configuration: The complete geometric configuration of the insulation in
service, consisting of the insulation and of all terminals. It includes all elements (insulating
and conducting) which influence its dielectric behaviour. The following insulation
configurations are identified:

– three-phase: having three phase terminals, one neutral terminal and one earth
terminal.

– phase-to-earth: a three-phase insulation configuration where two phase terminals
are disregarded and, except in particular cases, the neutral terminal is earthed.
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– phase-to-phase: a three-phase insulation configuration where one phase terminal
is disregarded. In particular cases, the neutral and the earth terminals are also
disregarded.

– longitudinal, having two phase terminals and one earth terminal. The phase
terminals belong to the same phase of a three-phase system temporarily separated into
two independently energized parts (open switching devices). The four terminals
belonging to the other two phases are disregarded or earthed. In particular cases one of
the two phase terminals considered is earthed.

3.8 nominal voltage of a system: A suitable approximate value of voltage used to
designate or identify a system. [IEV 601-01-21]

3.9 highest voltage of a system: The highest value of operating voltage which occurs
under normal operating conditions at any time and at any point in the system.
[IEV 601-01-23]

3.10 highest voltage for equipment ( Um): The highest r.m.s. value of phase-to-phase
voltage for which the equipment is designed in respect of its insulation as well as other
characteristics which relate to this voltage in the relevant equipment Standards.
[IEV 604-03-01]

3.11 isolated neutral system: A system where the neutral point is not intentionally
connected to earth, except for high impedance connections for protection or measurement
purposes. [IEV 601-02-24]

3.12 solidly earthed neutral system: A system whose neutral point(s) is(are) earthed
directly. [IEV 601-02-25]

3.13 impedance earthed (neutral) system: A system whose neutral point(s) is (are)
earthed through impedances to limit earth fault currents. [IEV 601-02-26]

3.14 resonant earthed (neutral) system: A system in which one or more neutral points
are connected to earth through reactances which approximately compensate the capacitive
component of a single-phase-to-earth fault current. [IEV 601-02-27]

NOTE – With resonant earthing of a system, the residual current in the fault is limited to such an extent
that an arcing fault in air is usually self-extinguishing.

3.15 earth fault factor: At a given location of a three-phase system, and for a given
system configuration, the ratio of the highest r.m.s. phase-to-earth power frequency
voltage on a healthy phase during a fault to earth affecting one or more phases at any
point on the system to the r.m.s. phase-to-earth power frequency voltage which would be
obtained at the given location in the absence of any such fault. [IEV 604-03-06]

3.16 overvoltage: Any voltage between one phase conductor and earth or between
phase conductors having a peak value exceeding the corresponding peak of the highest
voltage for equipment. [IEV 604-03-09, modified]
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