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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
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Standards may also be withdrawn.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. 
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Alternatively, both organizations publish an annual printed Catalogue with full 
details of all current Standards. For more frequent listings or notification of 
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RECONFIRMATION NOTICE 

Technical Committee EL-003 has reviewed the content of this publication and in 
accordance with Standards Australia procedures for reconfirmation, it has been 
determined that the publication is still valid and does not require change. 

Certain documents referenced in the publication may have been amended since the 
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Approved for reconfirmation in accordance with Standards Australia procedures for 
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New Zealand on 13 December 2016. 

The following are represented on Technical Committee EL-003: 

Australian Cable Makers' Association 
Australian Industry Group 
Electrical Compliance Testing Association 
Electrical Regulatory Authorities Council 
National Electrical and Communications Association 
Queensland University of Technology 

C
op

yr
ig

ht
ed

 m
at

er
ia

l d
is

tr
ib

ut
ed

 b
y 

S
A

I G
lo

ba
l a

nd
 li

ce
ns

ed
 to

 U
N

IV
E

R
S

IT
Y

 O
F

 M
E

LB
O

U
R

N
E

 L
IB

R
A

R
Y

. A
cc

es
se

d 
on

 2
02

1-
03

-0
2.

R
ep

ro
du

ct
io

n,
di

st
rib

ut
io

n,
st

or
ag

e 
or

 u
se

 o
n 

a 
ne

tw
or

k 
is

 p
ro

hi
bi

te
d.

 A
ut

ho
ris

ed
 U

se
r:

 L
uo

la
n 

C
he

n 
(L

uo
la

nc
@

st
ud

en
t.u

ni
m

el
b.

ed
u.

au
)

Full document details: AS NZS 1429.1-2006 (2017)

http://www.avadocuments.com/doc/as-nzs-1429-1-2006-2017
http://www.avadocuments.com/doc/as-nzs-1429-1-2006-2017


 

 

NOTES 

C
op

yr
ig

ht
ed

 m
at

er
ia

l d
is

tr
ib

ut
ed

 b
y 

S
A

I G
lo

ba
l a

nd
 li

ce
ns

ed
 to

 U
N

IV
E

R
S

IT
Y

 O
F

 M
E

LB
O

U
R

N
E

 L
IB

R
A

R
Y

. A
cc

es
se

d 
on

 2
02

1-
03

-0
2.

R
ep

ro
du

ct
io

n,
di

st
rib

ut
io

n,
st

or
ag

e 
or

 u
se

 o
n 

a 
ne

tw
or

k 
is

 p
ro

hi
bi

te
d.

 A
ut

ho
ris

ed
 U

se
r:

 L
uo

la
n 

C
he

n 
(L

uo
la

nc
@

st
ud

en
t.u

ni
m

el
b.

ed
u.

au
)

Full document details: AS NZS 1429.1-2006 (2017)

http://www.avadocuments.com/doc/as-nzs-1429-1-2006-2017
http://www.avadocuments.com/doc/as-nzs-1429-1-2006-2017


 

 

AS/NZS 1429.1:2006 

Australian/New Zealand Standard™ 

Electric cables—Polymeric insulated 

Part 1:  For working voltages 1.9/3.3 
(3.6) kV up to and including 19/33 (36) 
kV 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COPYRIGHT 

© Standards Australia/Standards New Zealand 

All rights are reserved. No part of this work may be reproduced or copied in any form or by

any means, electronic or mechanical, including photocopying, without the written

permission of the publisher. 

Jointly published by Standards Australia, GPO Box 476, Sydney, NSW 2001 and Standards

New Zealand, Private Bag 2439, Wellington 6020 

 

ISBN 0 7337 7385 0 

Originated as AS 1429—1979. 
Jointly revised and designated AS/NZS 1429.1:2000. 
Third edition 2006. 

C
op

yr
ig

ht
ed

 m
at

er
ia

l d
is

tr
ib

ut
ed

 b
y 

S
A

I G
lo

ba
l a

nd
 li

ce
ns

ed
 to

 U
N

IV
E

R
S

IT
Y

 O
F

 M
E

LB
O

U
R

N
E

 L
IB

R
A

R
Y

. A
cc

es
se

d 
on

 2
02

1-
03

-0
2.

R
ep

ro
du

ct
io

n,
di

st
rib

ut
io

n,
st

or
ag

e 
or

 u
se

 o
n 

a 
ne

tw
or

k 
is

 p
ro

hi
bi

te
d.

 A
ut

ho
ris

ed
 U

se
r:

 L
uo

la
n 

C
he

n 
(L

uo
la

nc
@

st
ud

en
t.u

ni
m

el
b.

ed
u.

au
)

Full document details: AS NZS 1429.1-2006 (2017)

http://www.avadocuments.com/doc/as-nzs-1429-1-2006-2017
http://www.avadocuments.com/doc/as-nzs-1429-1-2006-2017


AS/NZS 1429.1:2006 2 

 

 

PREFACE 

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

Committee EL-003, Electric Wires and Cables, to supersede AS/NZS 1429.1:2000. 

This Standard differs from the previous edition in the following significant ways: 

(a) The range of conductor sizes has been expanded to 1 600 mm2
. 

(b) The method of specifying the thickness of insulation, separation sheath, metal sheath 

and oversheath has been aligned with IEC 60502-2. 

(c) MDPE has replaced PE as an optional oversheathing material. 

(d) Cables with collectively screened constructions are no longer specified. 

(e) The requirement for a qualification test report has been added. 

(f) The range of approval has been modified. 

(g) The recommended diameter of drum barrel and minimum installation bending radius 

has been extended to cover triplex cables. 

(h) The sample test requirement has become mandatory. 

In the preparation of this Standard, consideration was given to the following publications 

and acknowledgment is made of the assistance received: 

IEC 60502-2, Power cables with extruded insulation and their accessories for rated 

voltages from 1 kV (Um = 1,2 kV) up to 30 kV (Um  = 36 kV), Part 2: Cables for rated 

voltages from 6 kV (Um = 7,2 kV) up to 30 kV (Um = 36 kV) 

IEC 60811, Common test methods for insulating and sheathing materials of electric cables 

and optical cables (all Parts) 

The nominal cross-sectional areas of the conductors specified herein are identical with the 

values specified in AS/NZS 1125, Conductors in insulated electric cables and flexible 

cords. 

The dimensions for insulation and oversheath thicknesses are identical with the values 

recommended in IEC 60502. Certain tests and criteria in this Standard are more stringent 

than those in IEC 60502. 

Two types of insulation compounds are specified in this Standard, namely insulation 

comprising cross-linked polyethylene (XLPE) and insulation comprising ethylene propylene 

rubber (EPR). 

Although the Standard provides tables of insulation thicknesses and the necessary 

information to establish precisely the dimensions of the cable protective coverings, no cable 

dimension tables are provided owing to the variety of cable constructions that could 

possibly affect such dimensions. 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the appendix to which they apply. A ‘normative’ appendix is an integral part 

of a Standard, whereas an ‘informative’ appendix is only for information and guidance. 

Statements expressed in mandatory terms in notes to tables and figures are deemed to be 

requirements of this Standard. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 

Electric cables—Polymeric insulated 
 

Part 1:  For working voltages 1.9/3.3 (3.6) kV up to and including 19/33 (36) 
kV 

 

S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 

This Standard specifies requirements for cross-linked polyethylene (XLPE) and ethylene 

propylene rubber (EPR) insulated cables for fixed installations for electricity supply at 

working voltages 1.9/3.3 (3.6) up to and including 19/33 (36) kV. 

NOTE: Optional requirements for metal sheath, armour, water-blocking, protection from insect 

attack and metre marking on cable are provided in Clauses 2.9, 2.12, 2.14, 2.15 and 2.17 

respectively. 

1.2   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS  

1931 High-voltage test techniques (all Parts) 

3983 Metal drums for insulated electric cables and bare conductors 

AS/NZS  

1125 Conductors in insulated electric cables and flexible cords 

1429 Electric cables—Polymeric insulated 

1429.2 Part 2:  For working voltages above 19/33 (36) kV up to and including 

76/132 (145) kV 

1660 Test methods for electric cables, cords and conductors 

1660.1 Method 1:  Conductors and metallic components 

1660.2.1 Method 2.1:  Insulation, extruded semi-conductive screens and non-metallic 

sheaths—Methods for general application 

1660.2.2 Method 2.2:  Insulation, extruded semi-conductive screens and non-metallic 

sheaths—Methods specific to elastomeric, XLPE and XLPVC

materials 

1660.2.5 Method 2.5:  Insulation, extruded semi-conductive screens and non-metallic 

sheaths—Methods specific to cables above 1 kV 

1660.3 Method 3:  Electrical tests 

2857 Timber drums for insulated electric cables and bare conductors 

2893 Electric cables—Lead and lead alloy sheaths—Composition 

3808 Insulating and sheathing materials for electric cables 

3863 Galvanized mild steel wire for armouring cables 
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IEC  

60949 Calculation of thermally permissible short-circuit currents, taking into account 

non-adiabatic heating effects 

60986 Short-circuit temperature limits of electric cables with rated voltage from

6 kV (Um = 7,2 kV) up to 30 kV (Um = 36 kV) 

1.3   DEFINITIONS 

For the purposes of this Standard, the relevant definitions in the referenced Standards and 

those below apply. 

1.3.1   Approximate value 

A value which is neither guaranteed nor checked. 

1.3.2   Conductor screen 

A layer or layers of non-metallic semiconductive material applied directly over the 

conductor. 

1.3.3   Core (of a cable) 

An assembly comprising a conductor, semiconductive conductor screen, insulation and 

semiconductive insulation screen. 

1.3.4   Direction of lay 

The slope of the core, screen wire or armour wire, or the like when the cable is held 

vertically. 

The direction of lay is right-hand when the slope is in the direction of the central part of the 

letter Z, and left-hand when the slope is in the direction of the central part of the letter S. 

1.3.5   Fictitious values 

Values calculated according to an equation which is based only on the cross-sectional area 

of a conductor, the number of cores and specified component dimensions, and which 

ignores conductor shape, degree of compaction of conductors and the possibility of 

components having dimensions other than specified. (See Appendix A.) 

1.3.6   Gross cross-sectional area 

With respect to the wire screens, the product of the calculated cross-sectional area of one 

screen wire multiplied by the total number of screen wires in the cable. 

1.3.7   Individual screen 

A metallic screen applied over each core. 

1.3.8   Insulation screen 

A layer or layers of non-metallic semiconductive material applied directly over the 

insulation of each core. 

1.3.9   Length of lay 

With respect to the wire screen, the axial distance between successive turns of the helix of a 

screen wire. 

1.3.10   Maximum conductor temperature 

The maximum temperature resulting from the combined effect of all contributing thermal 

conditions. It varies depending on the mode of operation and is limited to the values 

specified in Table 1.2. 
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1.3.11   Nominal value 

A value by which a quantity is designated and which is often used in tables. Usually, in 

relation to this Standard, nominal values give rise to values to be checked by measurements 

taking into account specified tolerances. 

1.3.12   Non-hygroscopic 

When applied to a material, means that the material after being preconditioned in an oven at 

50 ±5°C for 24 ±1 h and allowed to cool in a desiccator, does not absorb more than 5% by 

weight of moisture during a 48 h treatment in a relative humidity of 95 ±4% at a 

temperature of 20 ±5°C. 

1.3.13   Qualification test report 

A report of results obtained from all routine, sample and type tests. 

1.3.14   Re-qualification tests 

Tests made by the manufacturer on an already qualified range of cables following any 

changes in critical cable component materials, the method of cable manufacture or 

production line. 

1.3.15   Routine tests 

Tests made by the manufacturer on each manufactured length of cable to check that each 

length meets the specified requirements. 

1.3.16   Sample tests 

Tests made by the manufacturer on samples of completed cable, or components taken from 

a completed cable, at a specified frequency, so as to verify that the finished product meets 

the specified requirements. 

1.3.17   Shall 

Indicates that a statement is mandatory. 

1.3.18   Should 

Indicates a recommendation. 

1.3.19   Triplex cable 

An assembly of three metallic screened and oversheathed cores. 

1.3.20   Type tests 

Tests made before supplying, on a general commercial basis, a type of cable covered by this 

Standard, in order to demonstrate satisfactory performance characteristics to meet the 

intended application. 

1.3.21   Water-blocking, longitudinal 

Prevention or reduction of water migration along the length of the cable. This may consist 

of design options in the area of the metallic screen and/or the conductor. 

1.3.22   Water-blocking, radial 

Prevention or reduction of water ingress towards the insulation by permeation through the 

outer part of the cable. 
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1.4   VOLTAGE DESIGNATION 

Indication of the rated voltages shall be expressed in the form U0/U (Um) 

where 

U0 is the r.m.s. power frequency voltage to earth of the supply system for which 

the cable is designed 

U is the r.m.s. power frequency voltage between phases of the supply system for 

which the cable is designed 

Um is the maximum r.m.s. power frequency voltage between any two phase 

conductors for which cables and accessories are designed. It is the highest 

voltage that can be sustained under normal operating conditions at any time 

and at any point in a system. It excludes temporary voltage variations due to 

fault conditions and sudden disconnection of large loads. 

The rated voltages U0/U (Um) of the cables recognized in this Standard are 

1.9/3.3 (3.6) kV, 3.8/6.6 (7.2) kV, 6.35/11 (12) kV, 12.7/22 (24) kV and 

19/33 (36) kV. 

The rated voltage of the cable for a given application shall be suitable for the 

operating conditions in the system in which the cable is used. To facilitate the 

selection of the cable, systems are divided into the following three categories: 

(a) Category A   This category comprises those systems in which any phase conductor 

that comes in contact with earth or an earth conductor, is disconnected from the 

system within 1 min. 

(b) Category B   This category comprises those systems which, under fault conditions, 

are operated for a short time with one phase earthed. This period should not exceed 

1 h. For cables covered by this Standard, a longer period, not exceeding 8 h on any 

occasion, can be tolerated. The total duration of earth faults in any year should not 

exceed 125 h. 

(c) Category C   This category comprises all systems which do not fall into Category A 

or B. 

NOTE: It should be realized that in a system where an earth fault is not automatically and 

promptly isolated, the extra stresses on the insulation of cables during the earth fault reduce 

the life of the cables. If the system is expected to be operated fairly often with a permanent 

earth fault, it may be advisable to classify the system in Category C. 

The values of U0/U (Um) for cables to be used in three-phase systems should be as listed in 

Table 1.1. 

TABLE   1.1 

RECOMMENDED RATED VOLTAGES 

Rated voltage Uo/U (Um) kV Highest system voltage 

(Um) kV 
Categories A and B Category C 

3.6 

7.2 

12.0 

1.9/3.3 (3.6) 

3.8/6.6 (7.2) 

6.35/11 (12) 

3.8/6.6 (7.2) 

6.35/11 (12) 

12.7/22(24) 

24.0 

36.0 
12.7/22 (24) 

19/33 (36) 

19/33 (36) 

38/66(72)* 

*  Cable of this rating is covered by AS/NZS 1429.2. 
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1.5   MAXIMUM CONDUCTOR TEMPERATURE 

The maximum conductor temperature of cables for nominated conditions shall be as 

specified in Table 1.2. 

TABLE   1.2 

MAXIMUM CONDUCTOR TEMPERATURE FOR THE SPECIFIED 

INSULATION MATERIAL AND FOR DIFFERENT MODES OF OPERATION 

1 2 3 4 

Maximum conductor temperature, °C (Note 1) 
Insulation 

material Continuous operation 
Emergency operation

(Note 2) 

Short-circuit operation 

(5 s maximum duration) 

XLPE 

EPR 

90 

90 

105 

130 

250 

250 

NOTES:  

1 The maximum conductor temperatures specified are based upon the properties of the insulation 

materials but in practice may need to be derated to take account of— 

(a) joints and terminations; and 

(b) installation conditions, such as proximity to other circuits and services. 

2 The emergency operation temperatures are applicable for an average over several years, of not 

more than one period per year. No period should exceed 36 h and there should not be more than 

three periods in any 12 consecutive months. 
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S E C T I O N  2    C O N S T R U C T I O N  

2.1   CONDUCTORS 

Conductors shall have a circular profile and consist of either aluminium or plain or tinned 

copper, complying with the requirements of AS/NZS 1125. 

Measures may be taken to achieve longitudinal water-blocking. 

NOTE: See the purchasing guidelines set out in Appendix B. 

2.2   CONDUCTOR SCREEN 

2.2.1   Material and application 

All cables shall have an extruded, cross-linked, semiconductive screen applied on the 

conductor. A semiconductive tape may be applied as part of the conductor screen and, 

where used, shall be applied directly on the conductor, preceding the extruded layer. 

2.2.2   Thickness 

The thickness of the extruded layer shall be not less than that specified in Table 3.1. 

2.2.3   Removal from conductor 

The conductor screen shall be readily removable from the conductor. 

2.2.4   Outer surface 

The outer surface of the conductor screen shall be free of irregularities larger than those 

permitted in Table 3.1. 

2.2.5   Tests 

Tests on the conductor screen and the category of each test shall be as specified in 

Table 3.1. 

2.2.6   Pass criteria 

The conductor screen shall comply with the requirements specified in Table 3.1. 

2.3   INSULATION 

2.3.1   Material 

Insulation shall be XLPE (including materials known as tree-retardant XLPE) or EPR and 

shall comply with the requirements of AS/NZS 3808. 

2.3.2   Application 

The insulation shall bond to the conductor screen so that it is not possible to separate the 

two without damage at their interface. The insulation shall be homogeneous. 

2.3.3   Thickness 

The nominal thickness of insulation (ti) and the insulation minimum thickness at any point 

shall be in accordance with Tables 2.1 and 2.2. The values for minimum at any point are 

derived from the equation: 0.90 ti − 0.10 mm. 
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2.3.4   Concentricity 

The thickness of insulation shall be measured at the thickest point (tmax) and the thinnest 

point (tmin) and the following concentricity requirement shall be met. 

15.0

max

minmax
≤

t

t - t
 

2.3.5   Tests 

Tests on the insulation and the category of each test shall be as specified in Table 3.1. 

2.3.6   Pass criteria 

The insulation shall comply with the requirements specified in Table 3.1. 

TABLE   2.1 

INSULATION THICKNESS FOR XLPE INSULATED CABLES 

1 2 3 4 5 6 7 8 9 10 11 

Nominal insulation thickness (ti) and minimum thickness at any point of insulation for cable rated 

voltage of— 

1.9/3.3 (3.6) kV 

mm 

3.8/6.6 (7.2) kV 

mm 

6.35/11 (12) kV 

mm 

12.7/22 (24) kV 

mm 

19/33 (36) kV 

mm 

Nominal 

cross-

sectional 

area of 

conductor 

mm2 
Min. 

point 

ti Min. 

point 

ti Min. 

point 

ti Min. 

point 

ti Min. 

point 

ti 

16 

25 

35 

1.70 

1.70 

1.70 

2.0 

2.0 

2.0 

2.15 

2.15 

2.15 

2.5 

2.5 

2.5 

2.96 

2.96 

2.96 

3.4 

3.4 

3.4 

— 

— 

4.85 

— 

— 

5.5 

— 

— 

— 

— 

— 

— 

50 

70 

95 

1.70 

1.70 

1.70 

2.0 

2.0 

2.0 

2.15 

2.15 

2.15 

2.5 

2.5 

2.5 

2.96 

2.96 

2.96 

3.4 

3.4 

3.4 

4.85 

4.85 

4.85 

5.5 

5.5 

5.5 

7.10 

7.10 

7.10 

8.0 

8.0 

8.0 

120 

150 

185 

1.70 

1.70 

1.70 

2.0 

2.0 

2.0 

2.15 

2.15 

2.15 

2.5 

2.5 

2.5 

2.96 

2.96 

2.96 

3.4 

3.4 

3.4 

4.85 

4.85 

4.85 

5.5 

5.5 

5.5 

7.10 

7.10 

7.10 

8.0 

8.0 

8.0 

240 

300 

400 

1.70 

1.70 

1.70 

2.0 

2.0 

2.0 

2.24 

2.42 

2.60 

2.6 

2.8 

3.0 

2.96 

2.96 

2.96 

3.4 

3.4 

3.4 

4.85 

4.85 

4.85 

5.5 

5.5 

5.5 

7.10 

7.10 

7.10 

8.0 

8.0 

8.0 

500 

630 

800 

1.88 

2.06 

2.24 

2.2 

2.4 

2.6 

2.78 

2.78 

2.78 

3.2 

3.2 

3.2 

2.96 

2.96 

2.96 

3.4 

3.4 

3.4 

4.85 

4.85 

4.85 

5.5 

5.5 

5.5 

7.10 

7.10 

7.10 

8.0 

8.0 

8.0 

1 000 

1 200 

1 600 

2.42 

— 

— 

2.8 

— 

— 

2.78 

— 

— 

3.2 

— 

— 

2.96 

2.96 

2.96 

3.4 

3.4 

3.4 

4.85 

4.85 

4.85 

5.5 

5.5 

5.5 

7.10 

7.10 

7.10 

8.0 

8.0 

8.0 
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