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DISCLAIMER

The specification for loop ‘feeder’ and ‘winding’ wire is DERIVED from the relevant Australian Standard. The information is
provided as a guide for selection of appropriate cable. For more information on these products the reader should contact the
relevant Standard authority. Excel Technology Co Pty Ltd offer the enclosed information to assist customers in selecting
suitable loop feeder and loop winding cable which is compatible with Excel Technology Co Pty Ltd’s products. Excel
Technology Co recognises the ownership and all rights retained by the original cable manufacturers and original source of
the Australian Standards information.

Testing and product control techniques are utilised to the extent that Excel Technology Co Pty Ltd deems necessary to
support the relevant specification and warranty. Excel Technology Co Pty Ltd acknowledges the proprietary information
provided by Third Party component suppliers however, Excel Technology Co Pty Ltd assumes No Responsibility for the use
of any other circuit or device other than the circuitry embodied on Excel Technology Co Pty Ltd numbered engineering
drawings and on Excel Technology Co Pty Ltd circuit cards as identified according to the requirements of the Circuit Layouts
Act 1989 (Australia) and used in accordance with the relevant equipment instructions contained herein.

Excel Technology Co Pty Ltd grants the user/client rights to reproduce any of the documents contained herein but not subject
to conditions of ‘Non-Disclosure’, providing such reproduction is conducted with no alteration to any material written, drawn or
otherwise reproduced and/or contained in this document.
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LOOP FEEDER CABLE

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Cables for traffic signal instaliations

Part 2: Feeder cable for vehicle detectors

1 SCOPE Tms Standard specifies requirements for screened, twisted balanced-twin
feeder cable, imended for use in traffic signal installations for the interconnection of
vehicle detector equipment and inductive type vehicle detector loops.

The cable is intended to operate in extra-low voltage (ELV) circuits in traffic signal
installations. to have a nominal characteristic impedance (Z) of 90  at 50 kHz and to
exhibit minimum change in its characteristics under adverse service environmental
conditions.

NOTE: Purchasing guidelines are given in Appendix A.

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

AS
1049  Telecommunication cables—Insulation, sheath and jacket

1125  Conductors in insulated electric cables and flexible cords
AS/NZS
1660  Test methods for electric cables, cords and conductors (all Parts)

3808 Insulating and sheathing materials for electric cables

3 DEFINITIONS For the purpose of this Standard, the definitions given in the
referenced Standards and those below apply.

3.1 Core—conductor with its insulation but not including any screen or protective
COVETINg daliomis: B e = “
3.2 Core conductor—conductor that has the specific function of conveying signal-loop
current.

3.3 Drain conductor—conductor that has the specific function of ensuring clectrical
continuity of 2 metallic tape screen throughout the length of the cable.

3.4 Lay-up-——the assembling of cores,

3.5 Length of lay—axial distance between cach successive turns of the helix formed by
a core of a two-core cable.

3.6 Routine tests—tests made by the manufacturer on 2all completed cable to
demonstrate the integrity of the cable.

3.7 Sample ‘tests—iests made by the manufacturer on samples of completed cable, or
components taken from the completed cable, adeguate to verify that the finished product
meets the design specifications.
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5 ASINZS 2276.2:1998

3.8 Type tests—iests required to be made by the manufacturer before supplying on a
general commercial basis a type of cable covered by this Standard in order to demonstrate
satisfactory performance characteristics 10 meet the intended application. These tests are
of such a naturc thar, after they have been made. they need not be repeated, unless
changes arc made in the cable materials or design that might change the performance
‘characteristics,

4 VOLTAGE DESIGNATION The cables arc intended for operation al extra-low
voltage (ELV).

NOTE: In order 10 meet the requircments of the relevant national regulations, the diclectric
strength and thickness of the outer sheath provides adequate insulation to allow feeder cable o
be installed with low voltage cables in a common duct or conduit.

5 OPERATING TEMPERATURE The cable shall be suitable for continuous
operation within the temperature range —10°C 10 +70°C.

6 CONSTRUCTION The construction shall be in accordance with the details given in
¢ Figure. L e EA—

7 CONDUCTORS

7.1 Core conductors Core conductors shall —

(a) be of plain or tinned annezled copper. If tinned, any wire taken from the conductor
need not meet the tinning test in AS 1125,

(b) comprise seven wires and have a nominal cross-sectional area of 1.5 mm?; and

(c) comply with the appropriate requirements of AS 1125 for stranded circular
2 conductors. g

7.2 Drain ductors Drain ductors shall—

(2) be of tinned annealed copper;

(b) comprise seven wires and have a nominal cross-sectional arca of 0.35 mm?; and
(¢) comply with the appropriate requirements of AS 1125 for stranded circular
conductors.

O The drain conductor shall be located on the metallic side of the tape screen and shall be in
electrical contact with the screen throughout the Iength of the cable.

8 INSULATION

8.1 Material Insulation shall be low density polyethylene, Type 1 Category S, and
shall meet the requirements for solid insulation in accordance with AS 1049 for cables
jointed outdoors, except that there shall be no spark test failures.

.2 Thickness The average thickness of insulation when determined in accordance with
the relevant part of AS/NZS 1660 shall be not less than 0.4 mm and the thickness at any
point shall be not less than 0.30 mm.

9 CORE COLOUR The colour of cores shall be the same and black, uniess otherwise
specified (see Appendix A).

10 LAY-UP The lay-up of the cores in the complete cable shall be of helical
configuration. The length of lay shall not exceed 50 mm.

NOTE: The specified lay-up was seclected to impart a degree of flexibility and to reduce the
probability of pick-up of electrical interference.
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ASINZS 2176.2:199% 6

1] WATER BLOCK MATERIALS Fillers and filling compounds (if used) shall be of
2 material which is compatible with the other materials of the cable with which they are
in contact.

NOTE: Water blocking may be required 1o reduce the change in mutual capacitance resulting
from the zccumulation of bulk water in the voids.

12 BINDING TAPES Binding tapes (if used) shall be of a matenal which is
compatible with the other materials of the cable with which they are in contact.

NOTE: Binding 12pes may be used to prevem the adherence of the inner sheath 1o the cores.

13 INNER SHEATH

13.1 Material Inner sheath material shall be low density polyethylene as specified in
Clause 8.

13.2 Application The inner sheath shall not adhere 1o the underlying corcs.

13.3 Thickness The average thickness of the inner sheath when determined in

accordance with the relevant part of AS/NZS 1660 shall be not less than 0.5 mm and the
thickness at any point shall be not less than 0.30 mm.

14 METALLIC SCREEN A screen shall be applied over the inner sheath. The screen
material shall consist of copper or aluminium tape having a nominal thickness of
0,075 mm. or aluminium/polyester laminated tape having 2 nominal aluminium thickness
of 0.025 mm.

Where' an aluminium or aluminium/polyester tape is incorporated in the cable, a drain
conductor in accordance with Clause 7.2 shall be included and it shall be in contact with
the aluminium surface of the tape. It may be applied longitudinally. It shall be continuous
throughout the length of the cable.

If laminated tape is used, the metallic side shall face inwards (see Figure 1).

15 OUTER SHEATH
15.1 Materials The sheath shall be of 4V-75 PVC complying with the requirements of
AS/NZS 3808.
NOTE: For protection against termite attack an outer jacket of polyamide may be used.
15.2 Thickness The average thickness of sheath when determined in accordance with

the relevant part of AS/NZS 1660 shall be not less than 0.8 mm and the thickness at any
point shall be not less than 0.62 mm.

153 Overall diameter The overall diameter over the PVC sheath shall not exceed
9.5 mm.

15.4 Colour The colour of the sheath shall be black.

16 POLYAMIDE JACKET Where 2 polyamide jacket is required, the material shall
be black polyamide Type 11 or 12, heat and light stabilized. It should be recogmized that
it may become ineffective as 2 protection from termite damage if scuffed, cracked or-
crazed due 1o mechanical abrasion, or if the surface is rippled or contains discontinuities.
The jacket shall be applied over the PVC sheath.

The average thickness of the polyamide jacket when determined in accordance with the
relevan: part of AS/NZS 1660 shall be not Jess than 0.4 mm and the thickness at any point
shall be not less than 0.20 mm. The overall diameter shall not exceed 10.5 mm.
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7 ASINZS 2276.2:199%

e

17 MARKING The cable shall comply with the following marking requirements:

(a) Manufacturer’s identificarion  The manufacturer shall be identified by either —

(i) the manufacturer’s name or mark legibly and durably marked on the outer
surface; or
(ii) by means of a tape in the cable. ;

(b) Height of characters The height of the characters shall be not less than 1.3 mm.
NOTE: By agreement between the purchaser and manufacturer, an indication of the length of
cable remaining on the reel or drum may be marked on the outer surface at intervals of 1 m.
See Appendix A,

18 PACKAGING Packaging requirements shall be as follows:

(a) Marking The recls (or drums) shall be marked with the following information:

(1) The name or registered trade name or mark of the manufacturer.

(i) The words and letters ‘FEEDER CABLE FOR VEHICLE DETECTORS ELV".
(11) Length of cable, in metres.

{tv) The words ‘POLYAMIDE JACKET" (if appropriate).

(b) Packaging length Unless otherwise specified by the purchaser, the reel shall
contain 1000 m of cable.

)

(¢) End sealing Both ends of cach length of cable shall be sealed to prevent the
ingress of warter.

(&) Barrel diameter The barrel diameter shall be not less than 170 mm for PVC
sheathed cable and 300 mm for PVC sheathed/polyamide jacketed cable.

NOTE: Manufacturers making a statement of compliance with this Australian/New Zealand
Standard on a product. packaging, or promotional material related to that product are advised to
ensure that such compliance is capable of being verified.

19 TESTS Cables shall comply with the requirements of Table 1.
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9 ASINZS 2276.2:1998

TABLE 1 (conntinued)

! 2 k) a 3
37
Test N Category Reference
No Test Criteria of fest for test
No. ) method .
13 Water penetration berween Water penctration to be assessed Sampie Appendix E
cores and belween cores and by measurement of varsaton of
metallic screen €, between cores following
water penetration fest. Maximum
variation 3 percent
14 Spark test
(1) Spask test on core No breakdown of the insufation Routine ASINZS 1660
4 kV ac. rms.
50 Hz or 6 kV d.c.
(b) Spark test on finished Neo breakdown of the sheath Routine ASINZS 1660
cable 6 kV a.c. r.m.s.
50 Hz or 9 kV d.c,

Outer shea:h

Polyamide jacket
loptionalf Water block filler
larea may be varied
to suit construction
used for inner sheath]

Insulation

Inner sheath

Core conductor

Metallic screen

Typical posi
Binaging tapes drain conductor
{optionall

FIGURE 1 SCHEMATIC DIAGRAM—CONSTRUCTION OF FEEDER CABLE
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LOOP ‘WINDING' WIRE

STANDARDS AUSTRALIA

Australian Standard
Cables for traffic signal installations

Part 3: Loop cable for vehicle detectors

1 SCOPE  This Standard specifies requirements for single-core cable intended for the construction
of inducrive vehicle-detector loops for tratfic signal installations operating in the frequency range
20 kifz 1o 200 kHz, and suitable for installation in slots cut into road surface, the slors being
subseguently filled with a suitable sealant.

The cable 15 intended for operation in extra-low volrage (ELV) installations.

2 REFERENCED DOCUMENTS The following Standards are referred to in this Standa

AS
1049 Telecommunication cables—Insulation and sheath—Polyethylene

1125 Conductors in insulated electric cables and flexible cords
1660 Merhads of test for electric cables and flexible cords

3198 Approval and test specificarion—Electric cables—XLPE insulated —For working voliages up
to-and including 0.6/1 kV.

3 DEFINITIONS For the purpose of this Standard, the relevant defintions given in the referenced
Standards and those below apply.

3.1 Routine tests—tests made by the manufacturer on all completed cabie to demonstrate the integnty
of the cable.

3.2 Special tests—zesis made by the manufacturer on samples of completed cable, or components
taken from the compktcd cable, so as to verify thar the finished product meets the desw,n specifications.
33 Type tests—1ests required 10 be made by the manufacturer before iupplvmﬂ on. a general
commercial basis a type of cable covered by this Standard 1o demonstrate satistactory periormance
characteristics. These tests are of such a nature that after they have been made, they need not be
repeated unless changes are made in the cable materials or design which might change the performance
characreristics.

4 VOLTAGE DESIGNATION The cabie is intended for use at extra-low voltage.

5 OPERATING TEMPERATURE The cable shall be suitable for operating continuous!y within
the temperature range —10°C 1o +80°C.

6 CONDUCTOR The conductor shall be siranded and have a nominal cross-sectional area of
1.5 mm” and comprise plain or tinned anncaled copper wire complying with the requirements of
AS 1125, Where tinned conductors are used, they need not pass the tnning test in AS 1125,

7 INSULATION

7.1 Material

{a) Puhprupvlmr.- The nsulation material shall be electric cable grade polypropylene, stabilized
against hear and ultravioler light and containing a metal deactivator.

(0) XLPE The matenal shall be X-90. in accordance with AS 3198, and shall contain not less than
2% by weight of carbon black,

T80 Dielecirie consiant (type fest;  The dielectnic constane shall aot exceed 2.5 for XLPE and 2.3

{or peiypropylene, when measured on [aborarory prepared samples, in accordance with AS 1049 for

a frequency range 20 kHz 1o 200 kHz.

7.2 Application The insularion shall be homogeneous, 1t shall be applied with & close 13t Sut <hall

nor adhere 1o the conductor,

il

arar

7.5 Thickaess The average thickness of insulation, determined in accordance with AS
be not less than 1.0 mm for polvpropylene or 1.2 mm ‘or XLPE, and the minimum thickness
point shall be nos iess than 1.8¢ mm for polypropyle=e or 1.0 mm tor XLPLE

The overall Sameter ¢ e co npleted cable stiall a0t oxceed 4.0ma or polypropyleas or 4.5 mm
for XLPE,
NOTE: Tl dilleren insulation thick nevses spacified are due to 10e Jditfarear atric G i of the el aienal
CABRVIRN T

Publication Date  2/10/2015
Document: L120.2 Rev A ENGNOTE_Loop_wire_Specification



AN 2276.3— 1902 *
7.4 Colour The colour of the insulation shall be black.

8 CABLE LENGTH Unless atherwise specified (see Appendin A) by the purchaser, the reel shall
contain & nominal length of 500 m.

9 TESTS Cables shall comply with the requirements of Table 1.

TABLE 1
TESTS AND PERFORMANCE REQUIREMENTS
! 3 | i 3 <
’ N | Category of Reference for
Test Su. Test Crieria sest test method :
1 All appropriate tests, on conductors 1aken | As specified in AS 1125 for the appropriate conductor 3
from the cable ‘
2 Tests on polypropylene insulatiioo aken Type AS 1660 3
from the cable: Rate of
) Mechanical tests without ageing a""{"z"“”
(1} Tensile strength, mummum (MPaj | 28 £3.mm
() E al rupeure, mini ORIy
|percent) 00
{b) Mechanical tests after apeing in oven®
(i) Duration and remperature of f"
apeing 96 hat 121 £2°C L
(i} Tensile strength, percent minimum
of value for unaged spocimens 80

(it3) Elongation at rupture, percent
minimum of value for unaged

SPICIImeTS. 70

2 Tesis on XLPE inselation As spectfied in AS 3198 for X-%0 insulation

3 M. of cable di i Routine AS 1660
Imsulation thickness XLPE Polypropyiene
12} Mimimum average, 1.2 mm 1.0 mm »
() Miumum a1 any posnt 1.00 mm 0.80 mm
Maximem overall di of compl
<able 4.5 mm <.0 mm

4.1 Insulavon resistance constant {k;) for Type AS 1660
polypropylenc insukation: ?
(@) A1 20°C minimum 10 000 GO.m
(bl At 80 = 3°C minimum | GOm

s Spark test 6.0 KV 3. roms,., S0 Hz or The isukation shall Routine AS 1660
90 kV d.c. not breuk down

& Maximumn diclectre constant st 100 kHz }LPI: Polypropy |il\t Type AS 149

2.5 3

* The tex procedure for thermal agang of clasiomers in AS 1660 shall beFollowed.

10 MARKING Marking 15 only required on reels.
10.1 Reel marking Every reel of cable shall have the following information marked by means of
an attached tag or label or by marking directly on the reel.

(a) The name or registered Trade name or mark of the manufacrurer or other distinguishing mark. N
(b) Insulating marerial (polypropylene or XLPE).

(c) Length of cable, in metres. )
(d) Manufacturer's type number and the words ‘loop cable for vehicle deteciors ELV. :,

NOTE, Manufacturers making a statemen: of compliance with this Australisn Standard on @ product, packaging, or
promotonal material related 10 1hat product are sdvised 10 ensere thar such compliance is capable of being verified.
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