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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee EL/7, Power Switchgear, to supersede AS2650—1986, High voltage a.c.
switchgear and controlgear—Common requirements.

The objective of this Standard is to state those specifications common to high-voltage
switchgear and controlgear within the scope of the Standard.

This Standard is technically equivalent to IEC 60694:1996, Common specifications for high-
voltage switchgear and controlgear standards. It has been reproduced from IEC 60694:1996
and varied as indicated to take account of Australian/New Zealand conditions.

Variationsto |EC 60694:1996 are indicated at the appropriate places throughout this Standard.
Strikethrough (example) identifies IEC tables, figures and passages of text which, for the
purposes of this Australian/New Zealand Standard, are deleted. Where Australian/New Zealand
tables, figures or passages of text are added, each is set in its proper place and identified by
shading (example). Added figures are not themselves shaded, but are identified by a shaded
border. A summary of these variationsis given in Appendix ZZ.

A reference to an International Standard identified in the Normative References Clause or the
informative bibliography (Annex G) by strikethrough (example) is replaced by a reference to
the Australian or Australian/New Zealand Standard(s) listed immediately thereafter and
identified by shading (example). Where the struck-through referenced document and the
referenced Australian or Australian/New Zealand Standard are identical, this is indicated in
parenthesis after the title of the latter.

In January 1997, the IEC commenced numbering its Standards from 60000 by adding 60000 to
the number of each existing Standard. This coordinates IEC numbering with 1SO numbering.
During the transition period an IEC Standard might be identified by its new number or its old
number (for example, IEC 50 or IEC 60050).

As this Standard is reproduced from an International Standard, the following applies.

(@ Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

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

(c) A full point should be substituted for a comma when referring to a decimal marker.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the annex to which they apply. A normative annex is an integral part of a
Standard, whereas an informative annex is only for information and guidance.



CONTENTS

Page
L= 1 - 1
Tt T oo o 1
1.2  NOImMaAtiVe FEIOrENCES o e e 1
Normal and special Service CONAItIONS ... ...uuiiii e 4
2.1 Normal service CONUItIONS ....oooio e 5
2.2 Special service CONAitioNS ....ooiiiiii e 6
[ 7o 10 1o 1= 7
I A 1 = o 1= = L (=T 0 P 7
3.2 Assemblies of switchgear and controlgear. ... ... ... 8
3.3  Parts of @ssemblies ..o oo e 8
3.4 SWItCNING EVICES i e 9
3.5 Parts of switchgear and CoONtrolgear. .. ...t e 9
G T © o 1= - f o ] o 1P 9
3.7  CharacteristiC qQUaNTItiES ... oo 12
3.8 Index of definitioNs ... oo e 12
L1 0 14
4.1 Rated voltage (Up) . ..o 14
4.2 Rated insulation leVel. ... ... 14
4.3 Rated frequency (f) ... 19
4.4 Rated normal current and temperature rSe.........ooiiiiiiiiiiii i 19
4.5 Rated short-time withstand current (I))) ...........cooo i 22
4.6 Rated peak withstand current (Ip) .............................................................. 22
4.7 Rated duration of short circuit (t)) ................ 22

4.8 Rated supply voltage of closing and opening devices and of auxiliary and
control Circuits (Ug) oo 22

4.9 Rated supply frequency of closing and opening devices and of auxiliary circuits ...23

4.10 Rated pressure of compressed gas supply for insulation and/or operation........... 23
Design and CONSIIUCTION ... i ittt e et ettt e ettt et et ia e e e e aeaaes 24
5.1 Requirements for liquids in switchgear and controlgear ..............ccooviiiiiiinnnn... 24
5. Requirements for gases in switchgear and controlgear...................oooiieeeit 24
5.3 Earthing of switchgear and controlgear............oooiiiii e 24
5.4 Auxiliary and control eqUIpPmMeNt .. ... 24
5.5 Dependent pOWEr OPeratioN .. ..ottt 25
5.6  Stored energy OPeration .....oooiiiiii ittt e e 25
5.7 Independent manual Operation ........cooiiiiiiiiiiii 26
5.8 Operation Of releases ... e 26
5.9 Low-and high-pressure interlocking and monitoring devices.......................o..... 27
5.0 NaAMEPIAES oo 27
5.11 INterloCKIiNg QeVICES ittt e 28
5.12 PoSition INAiCation ... . oo e 28
5.13 Degrees of protection by enCloSUIes ... ....ooiiiiiii e 29
5.14 Creepage AiStaANCES . ittt ettt ettt e e 30



Page
5.15 Gas and vacuum tightness ....ooi i 31
5.16 LiqUuid tigNtNeSS o oo 32
.7 Flammability ..o 32
5.18 Electromagnetic compatibility (EMC).... ..ot 32
B Y P LS S . i e 33
6.0 GBIl oo e 33
6.2  DIBIECIIIC 1SS oottt ittt 35
6.3 Radio interference voltage (r.i.v.) teSt ... 41
6.4 Measurement of the resistance of CirCuits ............cooiiiiiiiiiiiiiieee e 42
6.5 T eMPEratUIE-TISE 1ESES Lttt e 43
6.6 Short-time withstand current and peak withstand current tests ......................... 46
6.7 Verification of the protection ... ... 48
6.8  TIgNINESS 1S S ittt e 48
6.9 Electromagnetic compatibility tests (EMC)........ooiiiiii e 51
N oYU 4 = €= 54
7.1 Dielectric test on the main CirCUIt ... ... i e 54
7.2 Dielectric test on auxiliary and control CirCuits ............ooiiiii i 55
7.3 Measurement of the resistance of the main circuit.................oooiiiiiiiiiiiiinn... 55
7.4 TIgNNES S 1St it e e 55
7.5 Design and visual CNeCKS ... ... oo 56
Guide to the selection of switchgear and controlgear ..o, 56
Information to be given with enquiries, tenders and orders ... 56
10 Rules for transport, storage, installation, operation and maintenance ........................ 56
10.1 Conditions during transport, storage and installation.........................oooc 56
10.2 INStAllAtiON oo e 56
0 T @ T o Y= -1 o 57
O A = U = 0 = g o = 57
S T 1 60
11,1 ElECtriCAl AS PO O S ot e 61
11.2 MeChaniCal @S PECES .ottt e e s 61
11,3 TErMaAl @S PO O S ot e 61
I A @ T oY= = L4 o o J= 1= o 1= o3 £ 61
Annexes
A Identification of teSt SPECIMENS .. .. oottt e 65
B Determination of the equivalent r.m.s. value of a short-time current during a
short circuit of @ given dUration...........uuiiii i e 67
C Method for the weatherproofing test for outdoor switchgear and controlgear.......... 69
D Information about insulation levels and testS.........c..uuiiiiiiiiiiiii i 72
E Tightness (information, example and guidanCe) ............ovviiiiiiiiiiiiiiiiiiiiiiaaaaaa... 75
F Dielectric testing of sell-protected switchgear and controlgear............................ 77
G BIblograpny ..o 80
Appendix

ZZ Variations to IEC 60694:1996 for Australian/New Zealand conditions................... 82



Tables

la
1b
2a
2b

13
Figures

1

2

3

mmoow
N RN PR

n
=

Page
Rated insulation levels for rated voltages of range I, series | ...l 16
Rated insulation levels for rated voltages of range I, series Il ................oooiiini 17
Rated insulation levels for rated voltages of range Il ... 18
Additional rated insulation levels in North America forrange Il ........................ 19
Limits of temperature and temperature rise for various parts, materials and
dielectrics of high-voltage switchgear and controlgear ............ccooovvviiiia. .. 20
[ 1] =T ox A od UL =Y o A o - Yo = 23
Alternating CUrrent VOItage .. ..oooiiiiii 23
Degrees Of ProteCtiON ... o e 30
Application factors for creepage diStanCes ..........viiiiiiiiiiiiiiii e 31
Example of grouping of type testS ...ooiiiiiiiii i 33
Test conditions in general Case .....ooiiiiiiiiiii e 37
Power-frequency test conditions for longitudinal insulation ............................. 37
Impulse test conditions for longitudinal insulation ..., 38
Permissible temporary leakage rates for gas systems ..., 49
Assessment criteria for transient disturbance immunity tests ....................ool 53
Altitude correction factor (SEE 2. 2.0 .oviirii it e 62
Diagram of connections of a three-pole switching device (see 6.2.5.1) .............. 63
Diagram of a test circuit for the radio interference voltage test of switching
JEVICES (S B.3) e 64
Determination of short-time current ... 68
Arrangement for weatherproofing test ....... ..o i 70
Nozzle for weatherproofing test ... i e e 71
Example of a tightness coordination chart, TC, for closed pressure systems ....... 75
Sensitivity and applicability of different leak detection methods for
NN S S 1O S o ottt 76

Examples of impulse voltage shapes with incorporated voltage-
T LT o o =Y o - 79



STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Common specifications for high-voltage switchgear and controlgear
standards

Any IEC table, figure or passage of text that is struck through is not part of this Standard. Any
Australian/New Zealand table, figure or passage of text that is added (and identified by
shading) is part of this Standard.

1 General

1.1 Scope

This International Standard applies to a.c. switchgear and controlgear, designed for indoor

and outdoor installation and for operation at service frequencies up to and including 60 Hz on
systems having voltages above 1000 V.

This standard applies to all high-voltage switchgear and controlgear except as otherwise
specified in the relevant IEC standards for the particular type of switchgear and controlgear.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of
I[EC and ISO maintain registers of currently valid International Standards.

References to International Standards that are struck through in this Clause are replaced by
references to equivalent Australian or Australian/New Zealand Standards that are listed
immediately thereafter and identified by shading. Any Australian or Australian/New Zealand
Standard that is identical to the International Standard it replaces is appropriately identified.

IEC 60038:1983 IEC standard-voltages

AS 60038, Standard voltages

AS 1852, International Electrotechnical Vocabulary
AS 1852.151, Part 151: Electric and magnetic devices
(Identical to IEC 60050(151):1978)
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