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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee EL/7
on Power Switchgear. It is identical with and has been reproduced from IEC 1233:1994,High-voltage
alternating current circuit-breakers— Inductive load switching.

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

The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance.

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, while the international Standard number
appears only on the cover.

(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.

References to international Standards should be replaced by equivalent Australian Standards, as follows:

Reference to International Standard Australian Standard

IEC AS
50 International Electrotechnical

Vocabulary (IEV)
1852 International Electrotechnical

Vocabulary
50(441) Chapter 441: Switchgear,

controlgear and fuses
1852.441 Part 441: Switchgear, controlgear

and fuses

56 High-voltage alternating-current
circuit-breakers

2006 High voltage a.c. switchgear and
controlgear—Circuit-breakers for
rated voltages above 1000 V

 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 retr ieval system in any form or transmitted by any means without prior permission in writ ing from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information on
commercial software royalties should be directed to the head off ice of Standards Australia.

Standards Australia will 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 edit ion 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.



iii

CONTENTS

Clause Page

SECTION 1: GENERAL

1.1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Normative references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.3 Auxil iary voltages and pressures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

SECTION 2: TRANSFORMER MAGNETIZING CURRENTS

2.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
2.2 Transformer magnetizing current for circuit-breakers with rated voltages

of 100 kV and above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
2.3 Transformer magnetizing current for circuit-breakers with rated voltages

below 100 kV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

SECTION 3: HIGH-VOLTAGE MOTOR SWITCHING TESTS

3.1 Applicabil ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
3.2 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
3.3 Characteristics of the supply circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
3.4 Characteristics of the load circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
3.5 Test voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
3.6 Test duties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3.7 Test measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3.8 Behaviour and condition of circuit-breaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
3.9 Test report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

SECTION 4: SHUNT REACTOR CURRENT SWITCHING TESTS

4.1 Applicabil ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
4.2 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
4.3 Test circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
4.4 Characteristics of the supply circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
4.5 Characteristics of the connecting leads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
4.6 Characteristics of the load circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
4.7 Earthing of the test circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
4.8 Test voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
4.9 Test duties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
4.10 Test measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
4.11 Test results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
4.12 Test report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15



iv

SECTION 5: APPLICATION GUIDE FOR A.C. HIGH-VOLTAGE Page
CIRCUIT-BREAKERS FOR SHUNT REACTOR

CURRENT SWITCHING

Clause

5.1 Applicabil ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
5.2 Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
5.3 General application conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
5.4 Switching conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
5.5 Directly earthed reactors (basic overvoltage generation phenomena) . . . . . . . 20
5.6 Unearthed reactors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
5.7 Neutral reactor earthed reactors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
5.8 Limitation of overvoltages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
5.9 Circuit-breaker testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
5.10 Circuit-breaker specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Annexes

A Shunt reactor characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
B System and station characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
C General derivation of chopping and re-ignition overvoltages . . . . . . . . . . . . . . 51
D Oscil lation modes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
E Application of laboratory test results to actual shunt reactor instal lations . . . . . 62
F Statistical formulae for derivation of chopping and re-ignition overvoltages . . . 73

G Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

First published as AS 4372— 1996.



1

AUSTRALIAN STANDARD

HIGH-VOLTAGE ALTERNATING CURRENT CIRCUIT-BREAKERS —
INDUCTIVE LOAD SWITCHING

Section 1: General

1.1 Scope

This report is applicable to circuit-breakers which are used for switching of:

- transformer magnetizing currents, or
- currents of high-voltage motors, or
- currents of shunt reactors.

It is also applicable to contactors used for switching the currents of high-voltage motors.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this technical report. At the time of publication of this standard, the editions indicated were
valid. All normative documents are subject to revision, and parties to agreements based on this technical
report are encouraged to investigate the possibility 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 50(441): 1984, International Electrotechnical Vocabulary (IEV) - Chapter 441: Switchgear,
controlgear and fuses

IEC 56:1987, High-voltage alternating-current circuit-breakers

1.3 Auxiliary voltages and pressures

Inductive load switching tests shall be made with rated supply voltage applied to the closing and
opening devices and auxiliary circuits and with rated pressures of compressed gas supply for operation
and for interruption.

NOTE - The re-ignition behaviour of the circuit-breaker may be checked at the minimum functional pressure of the
extinguishing medium.

Section 2: Transformer magnetizing currents

2.1 General

Due to the non-linear behaviour of the transformer iron core it is not possible to correctly model the
switching of transformer magnetizing current by linear components in a test station. Tests using a
transformer (for example, a test transformer) will be only valid for the transformer tested and cannot be
representative for other transformers.

2.2 Transformer magnetizing current for circuit-breakers with rated voltages of 100 kV and above

Experience indicates that when interrupting magnetizing currents of unloaded transformers under
steady-state conditions and at voltages not exceeding their rated voltage, the overvoltages are small.
Tests are therefore not specified to simulate this switching condition.
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