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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee EL-003, Electric Wires and Cables, to supersede AS/NZS 1972:2002.

The objective of this Standard is to specify the construction, dimensions and tests for cables
used underground in coal mines, excluding reeling and trailing cables.

The Standard applies to cables and flexible cables intended for underground use in coal
mines, but does not apply to reeling and trailing cables, which are covered by
AS/NZS 1802, FElectric cables— Reeling and trailing—For underground coal mining
purposes, cables for use in intrinsically safe (IS) circuits and data, communication and
control cables not specifically covered by this Standard. This Standard includes
requirements for cables intended for fixed apparatus (e.g. power, lighting and control
circuitry); impregnated paper insulated and polymeric insulated power cables for use at
working voltages of 1.9/3.3 (3.6) kV up to and including 19/33 (36) kV; feeder cables for
connecting equipment to substations; cables for both the internal and external wiring on
machines and mine shaft winder cables. These cables may be used in other applications
where a risk assessment has been carried out to establish their suitability.

In each case, the requirements are supplementary to those in other Australian/New Zealand
Standards for cables and flexible cords. These extra requirements are necessary to meet the
more onerous conditions existing for cables used in underground coal mines.

This Standard is required to be used in conjunction with the requirements of the regulatory
authorities administering regulations for the use of electricity in underground coal mines.

The need for new or modified cables will be addressed when the situation arises.
This Standard differs from the 2002 edition as follows:

(a) An additional type of machine cable, Type 2S.3, with a voltage designation of
3.3/3.3 kV has been introduced into Section 5.

(b) The voltage designation of Type 1, 2, 2S, 3, 3S, 7, 7S and 8 machine cables has been
changed from 0.6/1 (1.2) kV to 1.1/1.1 kV.

(c) A new a.c. high voltage test has been included for cables designated as 1.1/1.1 kV in
order to demonstrate that these cables are able to withstand 1.1/1.1 kV conditions.

(d) As AS 1979 has been withdrawn, relevant content from this Standard has been
incorporated into Section 6.

(e) Appropriate cable diameters have been deleted from the tables of dimensions in
Appendix C.

(f) Appendix D, covering machine cables with critical overall diameters, has been
deleted.

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.

Accessed by MONASH UNIVERSITY LIBRARY on 15 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS NZS 1972-2006


http://www.avadocuments.com/doc/as-nzs-1972-2006
http://www.avadocuments.com/doc/as-nzs-1972-2006

3 AS/NZS 1972:2006

CONTENTS
Page
SECTION 1 SCOPE AND GENERAL
L1 SCOPE ettt ettt e eaaee e 5
1.2 APPLICATION ..ottt ettt e 5
1.3 REFERENCED DOCUMENTS ..ottt 6
1.4 DEFINITIONS ..ottt st 6
SECTION 2 0.6/1 (1.2) kV CABLES FOR FIXED APPARATUS
2.1 SCOPE OF SECTION ..ccuiiiiiiiiiiiteeiteee ettt ettt ettt et e niaee e 8
2.2 DESIGN Lottt ettt et et e s 8
2.3 CONSTRUCTION. ...ttt ettt ettt et et e s baeesaeeens 8
2.4 CONDUCTORS ...ttt sttt e st e e saneeens 9
2.5 FILLERS .ttt et et 9
2.6 SCREENS .ot et et ettt e ens 9
2.7  COLLECTIVE TAPE SCREEN ....ccoiitiitiiiiiiiiieee ettt 9
2.8 ARMOUR . ...ttt ettt ettt ettt et 10
2.9 TS TS ettt et et et 10

SECTION 3 ARMOURED CABLES FOR USE AT WORKING VOLTAGES OF 1.9/3.3
(3.6) kV UP TO AND INCLUDING 19/33 (36) kV

3.1 SCOPE OF SECTION .....ottiiiiiiiiieiiiienite ettt ettt e s 11
3.2 CONDUCTORS ...ttt ettt e 11
3.3 SCREENS FOR CABLES MANUFACTURED IN ACCORDANCE WITH

ASINZS TA29.1 oottt s 11
3.4 ARMOUR FOR CABLES MANUFACTURED IN ACCORDANCE WITH

AS/NZS TO26 ..ttt 11
3.5 OUTER SHEATH ..ottt e 12
3.6 MARKING ..ottt ettt ettt e 12
3.7 TESTS e e 12

SECTION 4 FEEDER CABLES

4.1 SCOPE OF SECTION ...coiiiiiiiiiiiiienieeeeee ettt ettt e e 13
4.2 TYPES OF CABLES.....co ittt 13
4.3 CONSTRUCTION....cottiiiiiiiitienete ettt sttt ettt st 13
4.4 CONDUCTORS ... 13
4.5 INSULATION ..ottt e e 13
4.6 SCREENS ..o e 14
4.7  COVERING ON PILOT CORES ..ottt e 14
4.8  LAYING UP OF CORES ..ottt 15
4.9 SHEATH ..ottt ettt e 15
4.10 EXTERNAL MARKING OF CABLE .......coooiiiiiiiiiccc e 15
A1T TESTS et st e 16

SECTION 5 MACHINE CABLES

Accessed by MONASH UNIVERSITY LIBRARY on 15 Jun 2015 (Document currency not guaranteed when printed)

5.1  SCOPE OF SECTION ...ttt 17

5.2 T Y P S e 17

5.3 DIMENSIONS FOR MACHINE CABLES ... 18

S T Y PE oo e e 18

5.0 T Y PES 2 AN D 2 oo e e e 20

5.6 T PES 3 AN D 3 oo T e 22
Documents

Document Sharing Hub

Full document details: AS NZS 1972-2006


http://www.avadocuments.com/doc/as-nzs-1972-2006
http://www.avadocuments.com/doc/as-nzs-1972-2006

AS/NZS 1972:2006 4

Page
5.7 TYPES 7 AND 7S oo et e et e et e e e e e e e s eeseae s eeeser e 23
5.8 T PE 8o ettt et e ettt e et r e 24
5.0 T PE O ettt ettt ettt e et r et 25
500 MARKING ..o e e e e e e e et s e oot e et e e e s s e e s s e e s e e eser e 26
SECTION 6 MINE SHAFT WINDER CABLES

6.1 SCOPE OF SECTION ..ot e e e e e e s e e e e e es s 28
6.2 DESIGN ..o e e et e ettt ettt ettt 28
6.3 CONDUGCTORS ..ot e e e e e e e s e e s e s e ee s 28
6.4 INSULATION ..o e e ee e e e e e e s e e s e ees e e s e e s e es s 28
6.5 TEXTILE BRAIDING OVER CORES.....ooooeeeeeeeeee oo eeeeeeee e 28
6.6 CORE IDENTIFTCATION ..ottt e e s eeeses s 29
6.7 SCREENED COMMUNICATION CORES ....ooouioeoeeeeeeeeeeeeeeeeeeeee e 29
6.8  SUPPORT MEMBERS ... .ottt e e et e e eeesee s 29
6.9  FILLERS AND BINDERS ....ooovieoeieeee oo e e e e 30
6.10 LAY-UP OF CABLE CORES ....ooooi oo oo 30
6.11 TEXTILE BRAID OVER LAID-UP CORE ASSEMBLY ...ooovoveeeeeeeeeeeeeeeeeeeeren 30
6.12 SHEATH ..o e e e e e e e e e e s e e s e e s e e e e s e e es s 30
6.13 SUSPENDED LENGTHS ..o oueeeeeee oo eee e e e s e e eseeesees s 31
6.14 MARKING ... e e e e e e e e e e e e s e e e e e e es e s eae et e e e e s eeeses s 31
6.15 TESTS oo e e e e e e e e e oo 31

%‘

.‘g APPENDICES

= A INFORMATION TO BE SUPPLIED WITH ENQUIRY AND ORDER.................... 35

£ B  RECOMMENDATIONS FOR THE SELECTION OF PAPER, OR POLYMERIC

3 INSULATED CABLES ..ottt ettt 36

5 C  TABLES OF DIMENSIONS FOR MACHINE CABLES.......ooieeeeeeeeeeeeeeeeeeeeeeenn 38

g D  CALCULATION OF SUSPENDED LENGTHS FOR CABLES......ccoooveveeeeeeeen. 41

§

3

3

S

S

g

g

o

g

o

5

>.

v

<

[

o

-

=

(7]

o

1]

>

zZ

o]

T

[7)]

<

=z

o

=

2z

o)

2

2

g

Documents

Document Sharing Hub

Full document details: AS NZS 1972-2006


http://www.avadocuments.com/doc/as-nzs-1972-2006
http://www.avadocuments.com/doc/as-nzs-1972-2006

5 AS/NZS 1972:2006

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Electric cables—Underground coal mines—Other than reeling and
trailing

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE
This Standard specifies the construction of cables used in underground coal mines.

This Standard does not apply to reeling and trailing cables, which are covered by
AS/NZS 1802, cables for use in IS circuits and data, communication and control cables
unless specifically covered.

NOTE: Guidelines on information that should be supplied with enquiries or orders are provided in
Appendix A.

1.2 APPLICATION

The cables shall comply with the requirements of regulatory authorities and with the
following sections, as appropriate:

0.6/1 (1.2) kV cables for fixed apparatus Section 2
Armoured cables for use at working voltages of

1.9/3.3 (3.6) kV up to and including 19/33 (36) kV Section 3
Feeder cables Section 4
Machine cables Section 5
Mine shaft winder cables Section 6

The cables covered by this Standard shall be suitable for use in a distribution system where
a phase-to-earth fault could produce a situation where U, may rise to equal U.

Cables covered by Section 4 and Section 5 are rated as U/U. They are considered as being
capable of continuous operation with phase-to-earth voltage equivalent to phase-to-phase
voltage without damage to cable insulation.

Cables covered by other Sections are rated as Uy/U and are not considered as being capable
of continuous operation with phase-to-earth voltage equivalent to phase-to-phase voltage.

NOTE: Appendix B should be consulted when selecting the required voltage rating for cables
rated 3.3 kV and above.

In addition to the requirements of the particular section of this Standard, cables shall
comply with the relevant requirements of the following Standards, as appropriate for the
types of cables specified.

Section 2 AS/NZS 5000.1
Section 3 AS/NZS 1026 or AS/NZS 1429.1
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Type 8 AS/NZS 5000.1
Type 9 AS/NZS 5000.1 and AS/NZS 60079.1

1.3 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

3569 Steel wire ropes

AS/NZS

1026 Electric cables—Impregnated paper insulated—For working voltages up to and
including 19/33 (36) kV

1125 Conductors in insulated electric cables and flexible cords

1429 Electric cables—Polymeric insulated

1429.1 Part 1: For working voltages 1.9/3.3(3.6)kV up to and including
19/33 (36) kV

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

1660.3 Method 3:  Electrical tests

1660.5.6  Method 5.6: Fire tests—Test for vertical flame propagation for a single
insulated wire or cable

1802 Electric cables—Reeling and trailing—For underground coal mining purposes
3808 Insulating and sheathing materials for electric cables

3863 Galvanized mild steel wire for armouring cables

4871 Electrical equipment for coal mines, for use underground

4871.1 Part 1: General requirements

5000 Electric cables—Polymeric insulated

5000.1 Part 1: For working voltages up to and including 0.6/1 (1.2) kV

60079 Electrical apparatus for explosive gas atmospheres
60079.1 Part 1: Flameproof enclosures ‘d’
60079.11 Part 11: Intrinsic safety ‘i’

1.4 DEFINITIONS
For the purposes of this Standard the definitions below apply.
1.4.1 Communications circuit assembly

Assembly designed primarily to transmit information signals. The transmission medium
may be either metallic (conductors) or optical fibres.

1.4.2 Electrically symmetrical

A cable in which the cable cores are arranged in a geometrically symmetrical pattern to
reduce as far as possible the effects of induced voltage, when the cable is carrying an
alternating current.
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7 AS/NZS 1972:2006

1.4.3 Non-hygroscopic

A material, after being preconditioned in an oven for 24 £1 h at 50 £5°C and allowed to
cool in a desiccator, which does not absorb more than 5 % by weight of moisture during a
48 h placement in a humidity of 95 % at an ambient temperature of 20 +£5°C.

1.4.4 Pitch circle diameter

The diameter of a circle which passes through the midpoints of the laid-up cores, screen
wires or the like.

1.4.5 Shall

Indicates that a statement is mandatory.

1.4.6 Should

Indicates a recommendation.

1.4.7 Support member

A steel alloy or galvanized steel flexible support wire rope or non-metallic support material.
1.4.8 Suspended length

That length of cable measured from the midpoint of the bottom loop to the furthermost
point of cable effective support.

1.4.9 Voltage designation

For cables for a.c. systems, the rated voltages U,, U and U, expressed in the form
Uy/U (U,), or for cables d.c. systems, rated voltage Uy—

where
Uy = the r.m.s. power frequency voltage to earth of the supply system or d.c.
voltage of the supply system for which the cable is designed.
U = the r.m.s. power frequency voltage between phases of the supply system
and for which the cable is designed.
Un = 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 voltage variations
due to fault conditions and sudden disconnection of large loads.
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SECTION 2 0.6/1 (1.2) kV CABLES FOR
FIXED APPARATUS

2.1 SCOPE OF SECTION

This Section applies to cables of rated voltage 0.6/1 (1.2) kV, intended for connection to
fixed apparatus, e.g. conveyor motors and fixed lighting.

These cables are generally not required to flex or bend in service and are typically installed
as fixed cables on the roof or rib in the mine and utilize the screen or armour as the earth
conductor. They may be required to support several metres of their own weight. The
presence of acidic or alkaline groundwater in the mine environment and the potential
presence of hydraulic oil, grease and other substances requires that the outer sheath of these
cables be resistant to chemical attack. The cables would generally not be installed in face
areas in the mine and are intended for use in applications where they are not frequently
moved.

Double-wire armoured cables are normally used for single anchor point suspension
applications.

These cables are suitable for use outside a hazardous area at systems voltage exceeding
ELV.

NOTE: Appendix B provides informative guidelines for the selection of 0.6/1 kV cables for
impedance earthed electrical systems (1.1/1.1 kV systems).

2.2 DESIGN

All cables rated in excess of 20 A shall be electrically symmetrical.

2.3 CONSTRUCTION

Cables shall have one of the following constructions:

(a)  Single-wire armoured—comprising insulated conductors laid up with a suitable lay; filling for
the interstices where necessary; bedding over the core assembly; single-wire armour; outer
sheath.

(b)  Double-wire armoured—comprising insulated conductors laid up with a suitable lay; filling
for the interstices where necessary; bedding over the core assembly; double-wire armour;
outer sheath.

(¢)  Individually screened—comprising insulated conductors each screened with plain or tinned
annealed copper wires, laid up with a suitable lay; filling for the interstices where necessary;
outer sheath.

(d)  Collectively screened—comprising insulated conductors laid up with a suitable lay; filling for
the interstices where necessary; bedding over the core assembly; collective screen of plain or
tinned annealed copper wires; outer sheath.

(e) Collectively screened for EMC applications—comprising insulated power and earth
conductors laid up with a suitable lay; filling for the interstices where necessary;
bedding over the core assembly; collective screen of copper tapes; outer sheath.

NOTES:
1 The type of cable to be used for a given application will be governed by the regulations of the
relevant regulatory authority. Typically, such regulations may require the following:
In a hazardous area (see AS/NZS 60079.11), cables are required to be individually screened
in accordance with Clause 2.3(c) or be individually screened and further protected by wire
armour.
2 Where optical fibres are incorporated in cables under this Section, no screening requirements
apply to the optical fibre components. (Bocuments
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2.4 CONDUCTORS
Conductors shall consist of annealed copper wires and shall comply with AS/NZS 1125.

2.5 FILLERS

Where used, fillers shall be of non-hygroscopic material.

2.6 SCREENS
2.6.1 General

Screens shall be of helically applied annealed copper wires. The screen coverage shall be
not less than 80 %, when determined by the following equation:

. w o2
Percentage covering = — x 100 (2.1
m

where

W= number of wires x nominal diameter of a single wire

m = Lad ... (2.2)

2
[(ﬂd) . ﬁ}

where

L = axial length or pitch of one complete turn of a screen wire, in

millimetres
d = pitch diameter of screen wires, in millimetres, taken as the nominal

diameter under the screen plus the nominal diameter of one wire.
2.6.2 Conductance

The conductance of a collective screen or the conductance of individual screens combined,
when expressed as a percentage of the minimum permissible conductance (see
AS/NZS 1125) of the largest power conductor, shall be not less than the following values:

(a)  For cables having power conductors up
to and including 70 mm® nominal
cross-sectional area...............ccceeeeeeiiineenenn. 50 %.

(b)  For cables having power conductors
larger than 70 mm” nominal
cross-sectional area................cooeeeiineiinnnnn. 33 1/3 %, or the conductance
of a 35 mm’ copper conductor,
whichever is the greater.

2.6.3 Additional requirement for cables with individually screened cores

The individual screens shall be in electrical contact.

2.7 COLLECTIVE TAPE SCREEN
2.7.1 General

The screen shall consist of two helically applied copper tapes providing coverage of 100 %
of the cable surface throughout the length of the cable. The tapes shall overlap each other
by at least 50 % of their width.
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2.7.2 Conductance

There is no conductance requirement for the tape screen, but each tape shall have a nominal
thickness of at least 0.075 mm.

2.8 ARMOUR
2.8.1 Type of armour

Armour shall be of galvanized steel wires complying with AS/NZS 3863, except as
qualified in Clause 2.8.2.

2.8.2 Conductance

The conductance of the armour, when expressed as a percentage of the minimum
permissible conductance (see AS/NZS 1125) of the largest power conductor, shall be not
less than the following values:

(a)  For cables having power conductors up
to and including 70 mm® nominal
cross-sectional area...............cceeeeieiiineeeenn. 50 %.

(b)  For cables having power conductors
larger than 70 mm” nominal
cross-sectional area................coeeeviiniiinnnnn. 33 1/3 %, or the conductance
of a 35 mm’ copper conductor,
whichever is the greater.

To achieve this conductance a number of hard-drawn tinned copper wires, of the same
nominal diameter as the steel wires, may be incorporated in the armour, provided that such
copper wires are evenly distributed. The above conductance requirements need not apply
where cores are screened and comply with Clause 2.6.

2.9 TESTS

The cables shall be tested in accordance with AS/NZS 5000.1 and shall include a test for
compliance with the conductance requirements of Clause 2.6 or Clause 2.8 as appropriate,
as a routine test.

The exception is that the a.c. high voltage test shall be in accordance with the procedure
given in AS/NZS 1802 for 1.1/1.1 kV cables (i.e. using a voltage level of 4.2 kV for a
period of 5 min) in order to demonstrate that these cables are able to withstand U/U
conditions.
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SECTION 3 ARMOURED CABLES FOR USE
AT WORKING VOLTAGES OF 1.9/3.3 (3.6) kV
UP TO AND INCLUDING 19/33 (36) kV

3.1 SCOPE OF SECTION

This Section applies to armoured high voltage power cables, rated 1.9/3.3 (3.6) kV up to and
including 19/33 (36) kV.

These cables are not required to flex or bend in service and are typically installed as fixed
cables on the roof or rib in the mine. They may be required to support several metres of
their own weight. The presence of acidic or alkaline groundwater in the mine environment
requires that the outer sheath of these cables be resistant to chemical attack. The cables
would generally not be installed in face areas in the mine and are intended for use in
applications where they are not frequently moved.

NOTE: Appendix B provides informative guidelines for the selection of paper, or polymeric
insulated cables in accordance with AS/NZS 1026 or AS/NZS 1429.1 respectively.

CAUTION: HIGH VOLTAGE CABLES SHALL BE EFFECTIVELY
ELECTRICALLY DISCHARGED PRIOR TO HANDLING.

3.2 CONDUCTORS

Conductors shall be of copper and shall comply with the requirements of AS/NZS 1125.

3.3 SCREENS FOR CABLES MANUFACTURED IN ACCORDANCE WITH
AS/NZS 1429.1

3.3.1 General

Cables shall comprise individually screened cores. The screens shall consist of helically
applied annealed copper wires and shall be in continuous electrical contact throughout the
length of the cable.

3.3.2 Conductance

The conductance of the wire screens, combined in the case of three-core cables, when
expressed as a percentage of the minimum permissible conductance (see AS/NZS 1125) of
one associated power conductor, shall be not less than 50 %, measured by resistance.

3.4 ARMOUR FOR CABLES MANUFACTURED IN ACCORDANCE WITH
AS/NZS 1026

3.4.1 Type of armour

Armour shall be of galvanized steel wires complying with AS/NZS 3863, except as
qualified in Clause 3.4.2.

3.4.2 Conductance

The conductance of the armour, when expressed as a percentage of the minimum
permissible conductance (see AS/NZS 1125) of one associated power conductor, shall be
not less than 50 %.

To achieve the required conductance a number of hard-drawn tinned copper wires, of the
same nominal diameter as the steel wires, may be incorporated in the armour, provided that
such copper wires are evenly distributed.
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3.5 OUTER SHEATH

The outer sheath shall satisfy the requirements of the relevant Standard given in Clause 1.2.

3.6 MARKING

In addition to the marking requirements in the relevant Standard (see Clause 1.2), the PVC
sheath shall be marked with the conductor nominal cross-sectional area, in square
millimetres.

3.7 TESTS

The cables shall be tested in accordance with the appropriate Standard (see Clause 1.2) and
include a test for compliance with the conductance requirements of Clause 3.3 or
Clause 3.4, as appropriate, as a routine test. The completed cable shall pass the test for
vertical flame propagation as specified in AS/NZS 1660.5.6.
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SECTION 4 FEEDER CABLES

4.1 SCOPE OF SECTION

This Section applies to 1.1/1.1 (1.2) kV elastomer insulated, individually screened,
elastomer sheathed cables, for use between a transportable substation and associated
equipment (e.g. distribution control box or distribution centre).

These cables are not required to flex or bend in service but may be required to be bent or
flexed to enable connection to be made to equipment; e.g. where equipment is installed
against ribs. Typically the cables are installed as fixed cables on the roof or rib in the mine
but they may also be installed directly on roadways against the rib. They may be required to
support several metres of their own weight. The presence of acidic or alkaline groundwater
in the mine environment requires that the outer sheath of these cables be resistant to
chemical attack. The cables must be suitable for use in face areas at the mine and as such
must be physically robust in construction. They are required to be moved frequently with
the sequence of mining.

NOTE: Types 209.1, 240.1, 241.1, 260.1 and 280 reeling and trailing cables complying with

AS/NZS 1802 may be used as feeder cables.

4.2 TYPES OF CABLES

The feeder cables shall be one of the following types:

(a) Type A—-cables in which three insulated and protected pilot cores are disposed in the outer
interstices of the individually screened laid-up power cores.

(b)  Type B—cables having three individually screened laid-up power cores and no pilot cores.

4.3 CONSTRUCTION
4.3.1 Type A feeder cables

The construction of Type A feeder cables shall consist of three elastomer insulated,
individually screened power cores laid up around an elastomer centre filler, with three
elastomer insulated and protected pilot cores disposed in the outer interstices, filled and
sheathed overall with a heavy duty elastomeric compound.

4.3.2 Type B feeder cables

The construction of Type B feeder cables shall consist of three elastomer insulated,
individually screened power cores laid up around an elastomer centre filler, filled and
sheathed overall with a heavy duty elastomeric compound.

4.4 CONDUCTORS

Conductors shall consist of tinned annealed copper wires and shall comply with the
appropriate requirements of AS/NZS 1125 for stranded circular or stranded circular
compressed wires in the case of power conductors and bunched circular wires in the case of
pilot conductors except that wires taken from the completed cable need not comply with the
continuity test for tin plating specified in AS/NZS 1660.1.

4.5 INSULATION

4.5.1 Material

Insulation shall be R-EP-90 or, in the case of the pilot cores in Type A, may be R-CSP-90
or R-CPE-90, complying with AS/NZS 3808.
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