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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee EL/3, Electric Wires and Cables, to supersede AS 1660.3—1993. It is one of a
set of tests for electric cables included in the AS/INZS 1660 series. Details of the series
are given in Appendix A.

This Standard incorporates Amendment No. 1 (February 2001). The changes required by
the Amendment are indicated in the text by a marginal bar and amendment number
against the clause, note, table, figure, or part thereof affected.

The objective of this Standard is to set out electrical tests for component parts and
complete cables, cords and conductors.

This Standard differs from the 1993 edition as follows:

(@) A spark test procedure has been added.

(b) Each partial discharge test cycle has been limited to three minutes maximum.
(c) Volume resistivity at elevated temperature has been added.

(d) The Standard is published as a Joint Australian/New Zealand Standard.

In the preparation of this Standard, reference was made to IEC 885, Electrical test
methods for electric cables, Part 1. 1987, Electrical tests for cables, cords and wires for
voltages up to and including 450/750 V, Part 2: 1987, Partial discharge tests, Part 3:
1988, Test methods for partial discharge measurements on lengths of extruded power
cable and IEC 502:1994, Extruded solid dielectric insulated power cables for rated
voltages from 1 kV up to 30 kV. Acknowledgment is made for assistance received from
these sources.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Test methods for electric cables, cords and conductors

Method 3: Electrical tests

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard sets out electrical tests for component parts and complete
cables, cords and conductors.

NOTE: See individual cable Standards for test results criteria. A list of the test methods in the
ASINZS 1660 seriesis given in Appendix A.

1.2 REFERENCED DOCUMENTS The following documents are referred to in this
Standard:

AS
1018 Partial discharge measurements

1042 Direct-acting indicating electrical measuring instruments and their accessories

1931 High voltage test techniques
1931.1 Part 1: General definitions and test requirements
1931.2 Part 2. Measuring systems

ASINZS
1660 Test methods for electric cables, cords and conductors
1660.4 Method 4. Complete cable and flexible cord

3191  Approval and test specification—Electric flexible cords

1.3 DEFINITIONS For the purpose of this Standard, the definitions given in the
relevant cable Standard or as given in a Clause of this Standard apply.

1.4 TESTING TEMPERATURE Unless otherwise specified, all tests shall be
conducted at ambient temperature.

15 SELECTION OF SPECIMENS All specimens used for testing shall be taken at

least 300 mm from the end of a factory length of finished cable, except where the test is
conducted on the total length of the cable or core.
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N 2 ELECTRICAL TESTS
CTORS—MEASUREMENT OF
RESISTANCE

2.1 GENERAL The d.c. resistance of a conductor shall be measured at ambient
temperature and then corrected to 20°C by the appropriate factor in Table 2.1.

NOTE: The primary purpose of Table 2.1 is to enable a resistance measured at a temperature
other than 20°C to be converted to the resistance at 20°C in order to determine whether the
conductor under test complies with the requirements of the specification. For this purpose the
factors have been given at one-degree intervals from 5°C to 40°C.

The factors and their reciprocals have been found useful for other purposes, such as the
calculation of voltage drop on heated conductors. For these purposes only, values have been
given at five-degree intervals from 40°C to 90°C.

The cable shall be in the test area for sufficient time to ensure that the temperature of the
cable or cord is equal to the ambient temperature.

2.2 PROCEDURE Measure the resistance of the conductor over the complete length of
the cable. Correct the resistance to 20°C and 1 km length by applying the following
equation;

Ro = R Xk x

where

1000
L

Ry the resistance at 20°C, in ohms per kilometre

R, = the measured resistance of L, in metres, of cable at t°C, in ohms
k. = the temperature correction factor for resistance at the temperature of t°C
L = thelength of the cable, in metres.

Values of the temperature correction factor k, are given in Table 2.1 for a normal range of
temperatures. The values are based on the following equation:

K = 1 _ 250

‘ 1+0004 (t-20 230+t
where

~
I

the temperature of the conductor at the time of measurement, in degrees
Celsius.

This equation is approximate, but gives practical values within the accuracies which can
normally be achieved in the measurements of conductor temperature and length of cable.

The more exact equations for the temperature correction factors for copper and aluminium
are as follows:

(@) Copper conductors, plain, tinned, silver plated or nickel coated—
254.5 1

k.Cu = =
2345 + t 1 + 0.00393 (t - 20)

(b)  Aluminium—

248 1

kAl = -
228 +1 1 + 0.00403 (t - 20)
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SILVER PLATED AND NICKEL COATED COPPER

TABLE 21
TEMPERATURE CORRECTION FACTORS FOR PLAIN, TINNED,

OR ALUMINIUM CONDUCTORS

Temperature | Correction Reciprocal Temperature Correction Reciprocal

°C factor, k; of factor °C factor, k; of factor
5 1.064 .940 28 .969 1.032

6 1.059 .944 29 .965 1.036

7 1.055 .948 30 .962 1.040

8 1.050 .952 31 .958 1.044

9 1.046 .956 32 .954 1.048
10 1.042 .960 33 .951 1.052
11 1.037 .964 34 .947 1.056
12 1.033 .968 35 .943 1.060
13 1.029 972 36 .940 1.064
14 1.025 .976 37 .936 1.068
15 1.020 .980 38 .933 1.072
16 1.016 .984 39 .929 1.076
17 1.012 .988 40 .926 1.080
18 1.008 .992 45 .909 1.100
19 1.004 .996 50 .893 1.120
20 1.000 1.000 55 .877 1.140
21 .996 1.004 60 .862 1.160
22 .992 1.008 65 .847 1.180
23 .988 1.012 70 .833 1.200
24 .984 1.016 75 .820 1.220
25 .980 1.020 80 .806 1.240
26 977 1.024 85 794 1.260
27 .973 1.028 90 .781 1.280

NOTES:

1 The factors given in Table 2.1 are based on a value of the temperature coefficient of
resistance of 0.004/°C at 20°C, the value adopted by the International Electrotechnical

Commission.

2 The factors are for correcting resistances at various temperatures of conductors to the
Standard reference temperature of 20°C, and reciprocals of the factors, for calculating
resistances at other temperatures from the value at 20°C.
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SECTION 3 ELECTRICAL TESTS ON
INSULATION EXTRUDED SEMI -
CONDUCTIVE SCREENS AND
NON-METALLIC SHEATHS

3.1 SPARK TEST

3.1.1 High voltage source The high voltage source shall supply either a.c. of
approximately sinusoidal waveform at power frequency or d.c. When d.c. is used, the
positive pole shall be earthed and the negative pole connected to the test electrode by
means of a low capacitance unscreened lead.

The peak-to-peak value of ripple on the d.c. output voltage shall not exceed 5% of the d.c.
voltage. The electrode to earth potential difference shall be displayed on a meter either by
connection direct to the output terminals of the high voltage source or by any suitable
arrangement which gives a result +5% of the direct reading. The meter shall be calibrated
to read d.c. or a.c. (r.m.s.) as appropriate and shall conform to a Standard not lower than
that specified for Class 1.0 instruments in AS 1042.

3.1.2 Test voltage The test voltage values shall be as follows:

(@) Contact electrode The high voltage supply to the test electrode shall be either a.c.
or d.c. as specified in Clause 3.1.1.

For both a.c. and d.c. testing, the conductor of the core under test, or the conductor,
metallic sheath, screen or armour underlying the non-metallic sheath to be tested,
shall be continuously earthed.

(b) Insulation The potential difference between the test electrode and the conductor of
the core or cable under test shall be the value specified in Table 3.1.

TABLE 3.1

SPARK TEST VOLTAGE VALUES FOR
CONTACT ELECTRODES

Tabulateq radlql thickness of Test voltage, kV
insulation*

mm a.c. (r.m.s.) d.c.

<0.25 3 5

>0.25 <0.5 4 6

>0.5 <1.0 6 9

>1.0 <15 10 15

>1.5 <2.0 15 23

>2.0 <25 20 30

>25 25 38

* Where more that one thickness is given, the minimum value is to be used.

(c) Sheath When spark testing of sheath is specified in the relevant cable Standard, it
shall be carried out with an alternating voltage corresponding to 6 kV r.m.s. per
millimetre of sheath thickness with a minimum of 3 kV r.m.s. for a sheath thickness
of 0.5 mm, or with direct voltage of 1.5 times the alternating voltage applied
between the test electrode and the metallic layer underlying the non-metallic sheath.

NOTE: For sheath thickness below 0.5 mm, the test voltage is the subject of agreement
between the purchaser and the manufacturer.
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