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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about joint Australian/New Zealand Standards can be found by 
visiting the Standards Web Shop at www.standards.com.au or Standards New 
Zealand web site at www.standards.co.nz and looking up the relevant Standard in 
the on-line catalogue. 

Alternatively, both organizations publish an annual printed Catalogue with full 
details of all current Standards. For more frequent listings or notification of 
revisions, amendments and withdrawals, Standards Australia and Standards New 
Zealand offer a number of update options. For information about these services, 
users should contact their respective national Standards organization. 

We also welcome suggestions for improvement in our Standards, and especially 
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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 

EL-008, Power Transformers to supersede AS 1265—1990 on publication. 

The objective of this Standard is to provide designers, manufacturers, suppliers, purchasers, test 

laboratories and users with requirements and tests for bushings for use with electrical equipment 

with a voltage above 1000 V a.c. and a frequency in the range 15–60 Hz. 

This Standard is an adoption with national modifications and has been reproduced from 

IEC 60137, Ed. 5.0 (2003), Insulated bushings for alternating voltages above 1 000 V, and has 

been varied as indicated to take account of Australian/New Zealand conditions. 

Variations to IEC 60137, Ed. 5.0 (2003) are indicated at the appropriate places throughout this 

standard. Strikethrough (example) identifies IEC text, tables and figures which, for the purposes 

of this Australian/New Zealand Standard, are deleted. Where text, tables or figures 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. 

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

(c) Its number does not appear on each page of text and its identity is shown only on the 

cover and title page. 

(d) In the source text ‘IEC 60137’ should read ‘AS/NZS 60137’. 

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

The terms ‘normative’ and ‘informative’ are used 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. 



 

 

iii

CONTENTS 

Page 

1 Scope .............................................................................................................................. 1 

2 Normative references ....................................................................................................... 1 

3 Terms and definitions....................................................................................................... 3 

4 Ratings ............................................................................................................................ 8 

4.1 Standard values of highest voltage for equipment (Um) .......................................... 8 

4.2 Standard values of rated current (Ir) ....................................................................... 8 

4.3 Standard values of rated thermal short-time current (Ith) ........................................ 9 

4.4 Standard values of rated dynamic current (Id) ......................................................... 9 

4.5 Minimum withstand values of cantilever load........................................................... 9 

4.6 Angle of mounting ................................................................................................... 9 

4.7 Minimum nominal creepage distance ...................................................................... 9 

4.8 Temperature limits and temperature rise ............................................................... 10 

4.9 Standard insulation levels ..................................................................................... 10 

4.10 Test tap on transformer bushings .......................................................................... 11 

5 Operating conditions ...................................................................................................... 11 

5.1 Temporary overvoltages........................................................................................ 11 

5.2 Altitude ................................................................................................................. 11 

5.3 Temperature of ambient air and immersion media ................................................. 12 

5.4 Seismic conditions ................................................................................................ 12 

6 Ordering information and markings ................................................................................ 12 

6.1 Enumeration of characteristics .............................................................................. 12 

6.2 Markings ............................................................................................................... 14 

7 Test requirements .......................................................................................................... 14 

7.1 General requirements ........................................................................................... 14 

7.2 Test classification ................................................................................................. 15 

7.3 Condition of bushings during dielectric and thermal tests ...................................... 16 

8 Type tests ...................................................................................................................... 16 

8.1 Dry or wet power-frequency voltage withstand test................................................ 17 

8.2 Dry lightning impulse voltage withstand test (BIL) ................................................. 17 

8.3 Dry or wet switching impulse voltage withstand test (SIL) ..................................... 18 

8.4 Thermal stability test............................................................................................. 19 

8.5 Temperature rise test ............................................................................................ 20 

8.6 Verification of thermal short-time current withstand ............................................... 22 

8.7 Cantilever load withstand test ............................................................................... 23 

8.8 Tightness test on liquid-filled, compound-filled and liquid-insulated bushings ........ 24 

8.9 Internal pressure test on gas-filled, gas-insulated and gas-impregnated 
bushings ............................................................................................................... 24 

8.10 External pressure test on partly or completely gas-immersed bushings ................. 24 

8.11 Verification of dimensions ..................................................................................... 25 



 

 

iv

Page 

9 Routine tests.................................................................................................................. 25 

9.1 Measurement of dielectric dissipation factor (tan δ) and capacitance at 
ambient temperature ............................................................................................. 25 

9.2 Dry lightning impulse voltage withstand test (BIL) ................................................. 26 

9.3 Dry power-frequency voltage withstand test .......................................................... 26 

9.4 Measurement of partial discharge quantity ............................................................ 27 

9.5 Tests of tap insulation ........................................................................................... 27 

9.6 Internal pressure test on gas-filled, gas-insulated and gas-impregnated 
bushings ............................................................................................................... 28 

9.7 Tightness test on liquid-filled, compound-filled and liquid-insulated bushings ........ 28 

9.8 Tightness test on gas-filled, gas-insulated and gas-impregnated bushings ............ 28 

9.9 Tightness test at the flange or other fixing device ................................................. 29 

9.10 Visual inspection and dimensional check .............................................................. 30 

10 Requirements and tests for bushings of highest voltages for equipment equal to or 
less than 52 kV made of ceramic, glass or inorganic materials, resin or combined 
insulation ....................................................................................................................... 30 

10.1 Temperature requirements .................................................................................... 30 

10.2 Level of immersion medium................................................................................... 30 

10.3 Markings ............................................................................................................... 30 

10.4 Test requirements ................................................................................................. 31 

Bibliography ......................................................................................................................... 42 

Annex ZA (normative)  Radio influence voltage (RIV) test .................................................... 43 

Annex ZZ (normative)  Variations to IEC 60137, Ed. 5.0 (2003) for application in 
Australia and New Zealand ............................................................................................ 44 

 

 



 

 

v

INTRODUCTION 

To reflect the current usage of the term “composite bushing”, the definition has been changed 
to mean a bushing with an insulating envelope consisting of a resin impregnated fibre tube 
with rubber compound covering. The previous definition of a multi-dielectric bushing is given 
the term “combined insulation bushing”. 

For bushings operating in air-insulated ducting, locally high ambient air temperatures have a 
significant effect on their current rating. This edition defines a limit to this temperature and 
specifies corresponding test conditions. 

The term “highest voltage for equipment” is introduced into this standard in preference to 
“rated voltage”. This change is in line with other equipment standards.  

Gas-insulated and gas-impregnated bushings have become a mature technology, for use in 
gas insulated switchgear. Limiting values for temperature rise and dielectric dissipation factor 
have therefore been introduced. 

The special requirements addressed for bushings fitted to transformer have not been 
considered necessary for bushings fitted to switchgear or used for other applications. A high 
level of integrity is needed to ensure that the bushing will not fail, or be the initiator of internal 
flashover in the transformer under test. Dry power-frequency withstand test voltage levels for 
transformers bushings should be increased according to 9.3. Extension of the range of 
application of lightning impulse and switching impulse tests, included in IEC 60076-3, is not 
considered technically or commercially justified for bushing routine or type tests. 

The dynamic current withstand test is not mentioned in the text, because insufficient 
experience has so far been collected to design a realistic test. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 

 

Australian/New Zealand Standard 

Insulated bushings for alternating voltages above 1000 V 
(IEC 60137, Ed. 5.0 (2003) MOD) 

 

Any table, figure or text of the international standard that is struck through is not part of this 
standard. Any Australian/New Zealand table, figure or text that is added is part of this 
standard and is identified by shading. 

1 Scope 

This International Standard specifies the characteristics and tests for insulated bushings. 

This standard is applicable to bushings, as defined in Clause 3, intended for use in electrical 
apparatus, machinery, transformers, switchgear and installations for three-phase alternating 
current systems, having highest voltage for equipment above 1 000 V and power frequencies 
of 15 Hz up to and including 60 Hz.  

Subject to special agreement between purchaser and supplier, this standard may be applied, 
in part or as a whole, to the following: 

• bushings used in other than three-phase systems; 

• bushings for high-voltage, direct current systems; 

• bushings for testing transformers; 

• terminals for power cables (potheads); 

• bushings for capacitors. 

Special requirements and tests for transformer bushings in this standard apply also to reactor 
bushings. 

This standard is applicable to bushings made and sold separately. Bushings which are a part 
of an apparatus and which cannot be tested according to this standard, should be tested with 
the apparatus of which they form part.  

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. 

References to international standards that are struck through in this clause are replaced by 
references to 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 identified as such. 

IEC 60038:1983, IEC standard voltages  
Amendment 2 (1997) 

AS 60038, Standard voltages (for Australia) 

NZS/IEC 38, IEC Standard voltages (for New Zealand) 
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