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FOREWORD

General

This Standard was prepared by the ACIF CECRP/WC 18 Cabling Standards
Working Committee. It is one of a series of Telecommunication Standards
developed under the Memorandum of Understanding between the Australian
Communications Authority (ACA) and the Australian Communications Industry
Forum (ACIF).

Nofte: On 1 July 2005 the ACA became the Australian Communications and Media
Authority (ACMA) and the Memorandum of Understanding between the ACA
and ACIF continues in effect as if the reference to the ACA were a reference to
ACMA.

This Standard is the result of a consensus among representatives on the ACIF

Working Committee to produce it as an Australian Standard.

This Standard is a revision of AS/ACIF S008:2001 Requirements for authorised
cabling products.

The requirements in this Standard are intended to be consistent with the aims of
s376 of the Telecommunications Act 1997. Specifically these aims are—

(a) protecting the integrity of a telecommunications network or facility;
(b) protecting the health and safety of persons;

(c) ensuring access fo emergency services; and

(d) ensuring intferoperability with a standard telephone service.

It should be noted that some customer equipment (CE) may require
demonstration of compliance with requirements in other Standards.

Applicable electrical safety Standards and EMC Standards may apply under
Commonwealth or State laws, or both.

Intellectual property rights

Equipment, which is manufactured to comply with this Sfandard may require the
use of technology which is protected by patent rights in Australia. Questions
about the availability of such technology, under licence or otherwise, should be
directed to the patent holder or Australian licensee (if known) or through inquiry
at IP Australia which incorporates the Patent, Trade Marks and Designs Offices.
Further information can be found at www.ipaustralia.gov.au.

AS/ACIF S008:2006 COPYRIGHT
APRIL 2006



Standards revision

Australian Standards developed by the Australiaon Communications Industry
Forum (AS/ACIF Standards) are updated, according to the needs of the industry,
by amendments or revision. Users of AS/ACIF Standards should make sure that
they possess the latest amendments or editions. Representations concerning the
need for a change to this AS/ACIF Standard should be addressed to:

The Project Manager

Customer Equipment and Cable Reference Panel
The Australian Communications Industry Forum
PO Box 444

Milsons Point NSW 1565

Regulatory notice

This document will be submitted to ACMA, for making as a tfechnical standard
under s376 of the Telecommunications Act 1997. Until it is made by ACMA
compliance with this Standard is voluntary.

The Standard as made by ACMA will commence on the day after it registered
under the Legislative Instruments Act 2003 (LIA) and it will be a disallowable
instrument within the meaning of s46A of the Actfs Interpretation Act 1901.

Details on current compliance arrangements can be obtained from the ACMA
website af www.acma.gov.au or by contacting the ACMA below at:

Australian Communications and Media Authority
PO Box 13112

Law Courts PO

Melbourne VIC 8010

Australia

Telephone:  +61 3 9963 6800
Facsimile: +61 3 9963 6899
TTY: +61 3 9963 6948
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Infroduction

This infroduction for the AS/ACIF S008:2006 Requirements for customer cabling
products Standard is not an authoritative section of this Standard and is only
provided as guidance for the user of the Standard to outline its objectives, the
factors that have been taken info account in its development and to list the
principle differences between the new and the previous edition.

The reader is directed to the clauses of this Standard for the specific requirements
and to the Australian Communications and Media Authority (ACMA) for the
applicable telecommunications labelling and compliance arrangements.

Note: Further information on the telecommunications labelling and compliance
arrangements can be found in The Telecommunications Labelling (Customer
Equipment and Customer Cabling) Notice (the TLN). The TLN can be obtained
from the Australian Communications and Media Authority (ACMA) website at
WWw.acma.gov.au.

The objective of this Standard is to provide the requirements for cabling products
and related customer equipment for safety and interoperability in order to meet
the regulatory arrangements in Australia.

The objective of this revision is fo update the requirements for—

(i) advances in telecommunications technology such as blown fibre tube
systems

(i) advances in building management systems such as equipment requiring
the connection of telecommunications and electrical power cables; and

(i)  products intended to make a connection through to a carrier's network
such as those used in the computer industry, fire detection and alarm
industry, and the security industry that may have been previously exempt.

The principle differences between this edition of AS/ACIF SO08 and the previous
edition are:

(i) new definitions for ‘special application cable’, ‘multi-discipline cable’ and
‘hybrid cable’

(ii) new definition for ‘MDF’, replacing the term ‘Network Boundary Distributor’

(iii) voltage classifications have been grouped together in the definitions for
clarity (e.g. if a circuit runs at say 100 V a.c. like some PA or EWIS systems, it
is an LV circuit and therefore subject to all the separation rules in
AS/ACIF S009)

(iv) conductors and terminations of a customer cable may now be located
adjacent to LV power cable and terminations under strict new rules for
shared enclosures (Clause 5.4.1.3) overcoming regulatory difficulties for
some devices such as those used in building management systems

(v) cable requirements (Clause 5.6) have been reorganised into a set of
requirements and a set of situations where those requirements must be
applied.
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(Vi)

(vii)

(viii)

(i)

(x)

(xi)

(i)

(i)

(xiv)

-V -

PVC insulation and sheath material elongation requirements in Tables 1
and 2 have been reduced to comply with current Australian and
International Standards

cable withstand voltages in Table 4 have been brought into line with
current International Standards

cables infended to be installed underground either in conduit or directly
buried must pass the water penetration test (Clause 5.6.8) in line with
Amendment 1 of the previous edition (now fully incorporated)

new requirements for cables intended for aerial use containing integrall
bearer/strengthener (Clause 5.6.9)

claims about cable with special attrioutes such as rodent or termite
protection are required to be supported by documentary evidence
(Clause 5.6.10)

cords with metallic conductors less than 10 m primarily infended for
telephone or other non-data applications have been exempted from the
insulation and sheath material requirements

blown fibre tube systems are exempt from the water penetration test
(Clause 5.6.17)

600 series telephone sockets are no longer supported for new installations
(the 8-position modular sockets are the higher performing replacement)

all references to a Network Termination Device Enclosure (NTDE) have
been removed in line with the removal of the NTDE from AS/ACIF SO009
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1 INTERPRETATION

1.1

1.2

1.3

1.4

1.5

1.6

Categories of requirements

This Standard contains mandatory requirements as well as provisions
that are recommendations only. Mandatory requirements are
designated by the words ‘shall’ or ‘shall not’. All other provisions are
voluntary.

Compliance statements

Compliance statements, in italics, suggest methodologies for
demonstrating Customer Cabling and related Customer Equipment
compliance with the requirements.

Definitions, expressions and terms

If there is any conflict between the definitions used in this Standard
and the definitions used in the Telecommunications Act 1997, the
definitions in the Act take precedence.

Notes

Text denoted as ‘Note’ is for guidance in interpretation and is shown
in smaller size type.

References

(a)  Applicable editions (or versions) of other documents referred
to in this Standard are specified in Section 3: REFERENCES.

(o) If adocument refers to another document, the other
document is a sub-referenced document.

(c)  Where the edition (or version) of the sub-referenced
document is uniquely identified in the reference document,
then that edition (or version) applies.

(d)  Where the edition (or version) of the sub-referenced
document is not uniquely identified in the reference
document, then the applicable edition (or version) is that
which is current af the date the reference document is
legislated under the applicable regulatory framework, or for a
non- legislated document, the date upon which the
document is published by the relevant standards organisation.

(e) A numberin square brackets ‘[ ]’ refers to a document listed in
Section 3: REFERENCES.

Units and symbols

In this Standard the International System (SI) of units and symbols is
used in accordance with Australian Standard AS ISO 1000 [1].
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2 SCOPE

This Standard applies to cabling products (including cable and related customer
equipment) intended for connection to the customer side of the boundary of a
telecommunications network.

This Standard does not apply to cabling products intended primairily for the
distribution of AC mains supply.

This Standard does not apply to products infended to be used for
telecommunications earthing systems or telecommunications power distribution
(e.g. earthing/power conductors, earthing bars, busbars, earthing/power
terminals, line tap devices, earth electrodes and associated fittings, batteries,
fuses and circuit breakers).

A cabling product is not excluded from the scope of this Standard by reason only
that it forms part of equipment that is subject to another Standard, for example,
distribution frames or cable tails that form part of Customer Access Equipment
(CAE).

Note 1:  The connection of cabling products includes connection otherwise than by
means of physical contact, e.g. a connection by means of radiocommunication.

Note 2:  This Standard should be read in conjunction with AS/ACIF SO09 which specifies
the requirements for the installation and maintenance of fixed or concealed
cabling or equipment that is connected or is intfended fo be connected to a
telecommunications network.
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3 REFERENCES

Publication

Title

Australian Standards

[1] AS ISO 1000:1998 The international System of Units (SI) and its
application

[2] AS 1049:2003 Telecommunication cables—Insulation,
sheath and jacket

[3] AS/NZS 1574:1996 Copper and copper alloys —Wires for

electrical purposes

AS/NZS 1660

Test methods for electric cables, cords and
conductors

(4] AS/NZS 1660.3:1998 Part 3: Electrical tests (including
Amdt 1:2001)
AS/NZS 1660 Test methods for electric cables, cords and
conductors
[5] AS/NZS 1660.5.6:2005 Part 5.6: Fire Tests — Test for vertical flame
propagation for a single insulated wire or
cable
[6] AS/NZS 1802:2003 Electric cables — Reeling and trailing — For
underground coal mining purposes
AS/NZS 2053 Conduits and fittings for electrical
installations
[7] AS/NZS 2053.1:2001 Part 1: General requirements
AS/NZS 2211 Safety of laser products
[8] AS/NZS 2211.1:2004 Part 1: Equipment classification
requirements and user’s guide
(IEC 60852-1: 2001 MOD)
(9] AS/NZS 2373:2003 Electric cables — twisted pair for conftrol
and protection circuits
[10] AS/NZS 3000:2000 Electrical installations (known as the

Australian/New Zealand Wiring Rules)

[11] AS/NZS 3188:1995

Approval and test specification-
Terminations and glands for mineral
insulated metal-sheathed cables

[12] AS/NZS 3191:2003 Electric flexible cords
AS 3726 Electfromechanical components for

electronic equipment—Basic testing
procedures and measuring methods

[13] AS 3726.2:1989 Part 2: General examination, electrical
continuity and contact resistance tests,
insulation tests and voltage stress tests.
(Only test 3ais referenced)

[14] AS/NZS 4117:1999 Surge Protection Devices for
Telecommunication Applications

[15] AS/NZS 5000.1:2003 Electric cables — polymeric insulated. For

working voltages up to and including 0.6/1
(1.2) kV
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AS/NZS 5000

Electric cables

[16] AS/NZS 5000.2:1999 Part 2: Polymeric insulated. For working

voltages up to and including 450/750 V
AS/NZS 5000 Electrical cables — polymeric insulated

[17] AS/NZS 5000.3:2003 Part 3: Multicore control cables

18] AS 60529:2004 Degrees of protection provided by
enclosures (IP Code)

[19] AS/NZS 60695.2.13:2001 Fire hazard testing — glowing/hot wire
based test methods — glow-wire ignitability
test method for materials

AS/NZS 60950 Information Technology Equipment -
Safety
[20] AS/NZS 60950.1:2003 Part 1: General requirements
AS/ACIF Standards

[21] AS/ACIF S009:2006 Installation requirements for customer

cabling — Wiring Rules
IEC Publications

[22] IEC 60096-1:1986 Radio-frequency cables. Part 1: General
requirements and measuring methods

[23] IEC 60189-1:1986 Low-frequency cables and wires with PVC
insulation and PVC sheath. Part 1: General
test and measuring methods

[24] IEC 60352-4:1994 Solderless non-accessible insulation
displacement connections — General
requirements, test methods and practical
guidance

[25] IEC 60603-7:1996 Connectors for frequencies below 3 MHz
for use with printed boards Part 7: Detail
specification for connectors, 8-way,
including fixed and free connectors with
common mating features, with assessed
quality

[26] IEC 60793-2:2003 Optical fibres. Part 2: Product specification
- General

[27] IEC 60794-1-1:2001 Optical fibre cables - Part 1-1 — General

[28] IEC 60794-1-2:2003 Optical fibre cables - Part 1-2 — Basic
optical cable test procedures. (for Water
Penetration Test)

Other References

[29] CFRFCC 47— Code of Federal Regulations
Part 68.500: October Federal Communications Commission
2000 Title 47: Telecommunications

Part 68: Connection of terminal equipment
to the telephone network

Sub part F: Connector Specifications.
Paragraph 500: Specifications
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4 ABBREVIATIONS AND DEFINITIONS

For the purposes of this Standard, the following abbreviations and definitions

apply.
4.1 Abbreviations

AC (ora.c.)

ACIF

ACMA
AS
CAE
CE
CES
DC (ord.c.)
ELV
FCC
HV

IEC

IP

IPXn

ISDN
LAN
LV
MDF
MIMS
NTD
NZS
PVC
SWA
NV
TO
TRC
TS
uv
Lo

AS/ACIF S008:2006 COPYRIGHT
APRIL 2006

alternating current (in r.m.s. value unless stated
otherwise)

Australian Communications Industry Forum

Australian Communications and Media Authority
Australian Standard

Customer Access Equipment

Customer Equipment

Communications Earth System

direct current

Extra-Low Voltage

Federal Communications Commission USA

High Voltage

International Electrotechnical Commission

International Protection (rating)
(sometimes referred to as Ingress Protection)

rated for protection against ingress of water only
(n = 0to 8, according to the degree of
protection specified)

Integrated Services Digital Network
Local Area Network

Low Voltage

Main Distribution Frame

Mineral Insulated Metal Sheath
Network Termination Device

New Zealand Standard

Polyvinyl Chloride

Steel Wire Armouring
Telecommunications Network Voltage
Telecommunications Outlet
Telecommunications Reference Conductor
Technical Standard

UltraViolet (radiation/light)
Characteristic Impedance



4.2

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

Definitions
AC mains supply

An AC power distribution system external to the equipment for
supplying power to AC powered equipment

Note 1: Power sources may include public or private utilities and
equivalent sources such as motor-driven generators and
uninterruptible power supplies.

Note 2:  Adapted from AS/NZS 60950.1 [20].

Aerial cable

Cable that is suspended between poles, buildings or other
supporting structures external to a building.

Cable

An assembly of one or more cable units (e.g. pairs, quads, coaxial
tubes, fibres) in an overall sheath.

Nofte: The assembly may include such things as a shield, moisture barrier,
filing compound, strengthener or bearer wire.

Cabling product

A passive device (including any cable, connecting hardware or
surge suppression device) that is infended for use on the customer
side of the boundary of a telecommunications network.

Carriage Service

A service for carrying communications by means of guided and/or
unguided electromagnetic energy.

Carriage service provider

If a person supplies, or proposes to supply, a listed carriage service to
the public using:

(a) anetwork unit owned by one or more carriers; or

(b)  anetwork unit in relation to which a nominated carrier
declaration is in force;

the person is a carriage service provider.
Carrier

The holder of a carrier licence.
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4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

4.2.15

Certified Components List (CCL)

The list that was established by AUSTEL and is published by ACMA on
its website.

Note 1:  AUSTEL and the Spectrum Management Agency merged in the
creation of the Australian Communications Authority (ACA) on
1 July 1997. The ACA and the Australian Broadcasting Authority
(ABA) merged in the creation of the Australian Communications
and Media Authority (ACMA) on 1 July 2005.

Note 2: The use of the CCL was discontinued on 1 July 1997, but remains in
force in accordance with ACA TS 102-1998 Telecommunications

Technical Standard (Customer Equipment and Customer
Cabling).

Communications Earth System (CES)

A system of earthing using common elements to provide for earthing
of electrical and communications equipment within a premises.

Nofte: A CES may be used for protective and functional earthing for
telecommunications purposes.

Compliant

An item that has been labelled in accordance with the
Telecommunications Labelling Nofice.

Conduit

A tube or pipe that physically accommodates cables.

Note: In this Standard, conduit and pipe have the same meaning. See
also ‘Duct’ and ‘Trunking’

Connecting Hardware

A passive device used to join or interconnect lines, or fo connect
customer equipment to aline.

Cord

A flexible cable with a minimum of one termination (e.g. on a plug).

Nofte: Cords are used for connection of moveable customer equipment
or to afford flexibility, e.g. includes patch cords, fly leads and
pigtails.

Cordage

A flexible cable that is not fitted with connectors, which may be
used in the assembly of cords.

Customer Access Equipment (CAE)

Customer equipment with multiple ports (local or network) that
provides access (gateway functions) to a telecommunications
network and is capable of switching, storage, processing,
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4.2.16

4.2.17

4.2.18

4.2.19

4.2.20

conversion, integration, line isolation/coupling or multiplexing of

analogue or digital voice or voice equivalent communication

Note 1: Examples of CAE include, but are not limited to, PABX or key
systems, line isolators, ISDN terminal adapters, echo cancellers,
interactive voice response systems, voice/packet gateway,
infegrated access devices and voice messaging systems.

Note 2:  CAE was formerly referred to as CSS (customer switching system).
Customer cabling

A line that is used, installed ready for use or infended for use on the
customer side of the boundary of a telecommunications network.

Note: In the context of this Standard a reference to customer cabling is
a reference to cable including cord and cordage.

Customer Equipment (CE)

(a) any equipment, apparatus, tower, mast, antenna or other
structure or thing; or

(o) anysystem (whether software-based or otherwise);

(1) isused, installed ready for use or intended for use in
connection with a carriage service; and

(2)  under the regulations, is freated as customer equipment;
but does not include a line.

Note: In the context of this Standard a reference to customer equipment
is a reference to all products excluding cable, cord and cordage.

Distributor

A collection of components used to terminate cables and which
provide for cross-connection of lines.

Note 1:  An example of a distributor is a jumperable distribution frame or a
patch panel.

Note 2:  Where cable termination equipment is used to interconnect two
or more cables without cross-connection, for the purposes of this
Standard, it is not regarded as a distributor.

Duct

A closed passage for housing and protecting cables and
conductors. See also ‘Conduit’ and ‘Trunking’.

Enclosure

A housing or covering for cables or equipment providing an
appropriate degree of protection against external influences or
end-user contact with hazardous voltages, ELV or TNV.
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4.2.21

4.2.22

4.2.23

4.2.24

4.2.25

4.2.26

4.2.27

4.2.28

Extra Low Voltage (ELV)
See ‘Voltage classifications’.
Facility

(a) any part of the infrastructure of a telecommunications
network; or

(o) anyline, equipment, apparatus, tower, mast, antenna, tunnel,
duct, hole, pit, pole or other structure or thing used, or for use,
in or in connection with a telecommunications network.

Hazardous voltage

See 'Voltage classifications’.

High Voltage (HV)

See 'Voltage classifications’.

Hybrid cable

A composite cable that—

(a) uses separate telecommunications technologies; or

(b) is used simultaneously for telecommunications and an
application other than telecommunications.

Note 1: The telecommunications component of a hybrid cable is required
to meet the applicable requirements of this Standard.

Note 2:  An example of a hybrid cable is a cable composed of a coaxial
tube and twisted pairs contained under the same sheath.

Note 3:  Another example of a hybrid cable is a cable that is used for
distribution or connection of ELV power and that also contains an

optical fibre, coaxial tube or metallic conductors for confrol
purposes.

Indoor cabling

Customer cabling that is infended for use inside a building, but not
underground or exposed to the elements.

Jumper

A cable unit or cable element without connectors, typically one to
four twisted pairs, either unsheathed or sheathed, used fo make a
cross connection within a distributor.

Lead-in cabling

A carrier’s telecommunications network cabling from the carrier’s
distribution point to the boundary of a felecommunications network.
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4.2.29

4.2.30

4.2.31

4.2.32

4.2.33

4.2.34

4.2.35

-10 -

Line

A wire, cable, optical fibre, fube, conduit, waveguide or other
physical medium used, or for use, as a contfinuous artificial guide for
or in connection with carrying communications by means of guided
electromagnetic energy.

Low Voltage (LV)
See 'Voltage classifications’.
Multidiscipline cable

A cable that is infended to be used for an application other than
telecommunications but excluding any cable normally used for
distribution or connection of AC mains supply.

Nofte: An example of a multidiscipline cable is a cable that may be used
for telecommunications or may be used for such other things as—

(a)  emergency lighting (e.g. MIMS cable);

(o)  distribution or connection of ELV power (e.g. ‘figure 8’ twin
conductor cable); or

(c) control purposes (e.g. a travelling lift or hoist cable).
Main Distribution Frame (MDF)

A distributor that provides, or is infended to provide, an electrical
termination point for a carrier’s lead-in cabling.

Note: There may be more than one MDF within a building.
Network Termination Device (NTD)

A device meeting the carrier’s requirements and which is provided
by the carrier to establish a demarcation point between the carrier’s
telecommunications network and customer cabling or customer
equipment. An NTD is permanently marked at manufacture with the
words ‘Network Termination Device' or the letters ‘NTD’.

Note: Any device that is not identified as described above is not a
network tfermination device.

Qutdoor cable

Cable that is intended for use external to a building and is either
underground or exposed to the elements, including aerial cable.
Pigtail

A length of metallic or optical fibre cordage with a connector fitted
at one end only. The other end is free for terminating or splicing to
customer equipment or customer cabling.
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Power feeding

The transfer of electrical power (usually DC) over a
telecommunications line for telecommunications purposes to
operate a powered device.

Special application cable
A cable that—

(a) isintended to carry steady-state or change-of-state DC signals
or AC signals less than 300 Hz between devices;

(o) is a cable intended to carry an industrial data signalling
protocol, e.g. RS232 or RS485;

(c) isintended for multidiscipline use; or
(d) is a hybrid cable.

Note: A special application cable may include, but is not limited to—

(a)  acable used for connection of telecommunications power
(usually SELV) and associated status and alarm circuits;

(b) a MIMS, EWIS or other fire detection or fire warning system
cable;

(c)  asecurity or control system cable; or

(d)  aftravelling lift or hoist cable.
Telecommunications network

A system, or series of systems that is operated by a carrier or carriage
service provider and which carries, or is capable of carrying,
communications by means of guided and/or unguided
electromagnetic energy.

Telecommunications Network Voltage (TNV) circuit
See ‘Voltage classifications’
Telephone cable

A cable with metallic conductors (including cordage or a cord)
designed to carry signals only in the 300 Hz to 100 kHz bandwidth.

Trunking

A tray or trough system with removable cover(s) along its length for
housing and protfecting cables.

Note: See also ‘Conduit’ and ‘Duct’.
Underground cable

Cable that is intfended to be buried underground either directly or in
conduit.
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Voltage classifications

Extra-low voltage (ELV)

ELV is a voltage not exceeding 42.4 V peak or 60 V d.c.

Note: This differs from the ELV definition contained in AS/NZS 3000 [10],
which is more closely aligned to the TNV limits described below,
i.e. 120V d.c.or70.7 V a.c. peak (50 V a.c.rm.s.).

Telecommunications network voltage (TNV)

TNV is a voltage not exceeding—

(a)  when telephone ringing signals are not present—

(i) 71 Vpeakor120V d.c.; or

(i) if a combination of AC voltage and DC voltage is
present, the sum of the AC peak voltage divided by 71
and the DC voltage divided by 120 must not exceed 1;
and

(o)  when telephone ringing signals are present, voltages such that
the signal complies with the criteria of either Clause M.2 or
Clause M.3 of AS/NZS 60950.1 [20] (the signal is required to be
current limited and cadenced).

Note: Adapted from AS/NZS 60950.1.
Low voltage (LV)

LV is a voltage exceeding ELV limits but not exceeding 1000 V a.c. or
1500 V d.c.

High voltage (HV)
HV is a voltage exceeding LV limifs.
Hazardous voltage

A hazardous voltage is a voltage exceeding ELV limits existing in a
circuit which does not meet the requirements for either a limited
current circuit or a TNV circuit as defined in AS/ACIF SO09 [21].
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5 REQUIREMENTS

5.1

5.2
5.2.1

5.2.2

5.2.3
5.2.3.1

5.2.3.2

53
5.3.1

General

Cabling products shall be physically distinguishable from products
used for distribution or connection of AC mains supply.

Markings
Labelling Notice

The Telecommunications Labelling Notice (TLN) requirements apply
to customer cable or related CE.

Note 1:  The TLN does not apply to cable and cabling products that are
not used for customer cabling or related CE (see category A22in
Part 2 of Schedule 1 of the TLN).

Note 2: The TLN is available from the ACMA website at
WWww.aCcma.gov.au.

Inappropriate markings

Cabling products infended solely for felecommunications use
shall not bear markings indicating hazardous services.

Additional markings (excluding cable markings)
International Protection (IP) rating

Cabling products other than cable, which have been assessed
against the requirements of AS 60529 [18] shall be legibly and
durably marked with the relevant International Protection (IP) rating.

Nofte: It is recommended that the IP rafing along with other markings
required by this Standard are located in a visible external or
internal position after installation.

Multidiscipline telecommunications connecting hardware

Products designed for multidiscipline use that have permanent
markings to distinguish their usage shall have their markings
positioned so that they are likely to be visible when the products are
installed.

Note: This is to distinguish the cabling products used for

telecommunications from those products used for hazardous
circuifs.

Underground conduit
Colour

Non-metallic conduit for underground use shall be—

(a)  coloured white; or
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(o) contain an indelible, durable, continuous white stripe which is
incorporated as part of the manufacturing process and is not
painted on or applied over the surface of a pre-fabricated
conduit.

Underground conduit properties

Underground conduit shall meet the following minimum
classifications in accordance with Clause 5 of AS/NZS 2053.1 [7]:

5.1 Any of the listed types of material;

5.2 Threadable or non-threadable;

5.3 Medium mechanical stresses (‘medium duty’);
5.4 Rigid or flexible;

5.8.1 & 5.8.2 Rated to IP64; and

58.5 Non-hygroscopic.

Underground conduit markings
General

Non-metallic conduit for underground use shall be legibly and
durably marked ‘COMMUNICATIONS' at intervals of no less than 1 m
and no greater than 3 m.

Note 1: Conduit fittings such as bends and joiners do not need to be
marked.

Note 2:  Suitable methods of marking include stamping, moulding, printed
labels and direct prinfing.

Marking durability
The marking shall—

(a)  be durable and easily legible after rubbing the marking by
hand; and

(b)  withstand being rubbed by hand for 15 s with a piece of cloth
soaked with water and again for 15 s with a piece of cloth
soaked with petroleum spirit.

Nofte: Petroleum spirit is defined as the aliphatic solvent hexane with a
maximum aromatics content of 0.1% by volume, a Kauri-butanol

value of 29, an initial boiling point of 65°C, a dry point of 69°C and
a density of approximately 0.68 g/cms.

Cable distribution devices
Common requirements
Cable entry

Cable entry holes shall be free of sharp edges or burrs or have a
grommet of insulating material fitted.
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Conductive enclosure
Enclosure, frame and backmount earthing

Provision shall be made to enable conductive enclosures, frames
and backmounts to be connected to the building electrical
earthing system in accordance with the applicable requirements of
AS/ACIF S009 [21].

Insulation

All parts infended to carry voltages up to TNV, except connecting
hardware that is tested separately to Clause 5.7, shall be electrically
insulated to a minimum value of 1.5 kV a.c. (50 Hz) without
breakdown for 60 s from any conductive part of enclosures, or
terminals provided to make a connection to the enclosure itself.

Note Face plates and mounting hardware intended for use with
generic or proprietary connectors are required fo comply with this
Clause. Connecting hardware that is separately tested under
Clause 5.7 is exempt from this Clause.

Enclosure requirements
Openings

Any openings, other than cable entries, in enclosures shall comply
with the physical requirements for electrical enclosures given in
Clause 4.6 of AS/NZS 60950.1[20].

Sharp edges

An enclosure shall be free from exposed sharp edges that may
cause damage to cable orinjury to any person.

Qutdoor enclosures

Enclosures intended for outdoor installation shall provide a minimum
degree of protection of IPX3 in accordance with AS 60529 [18].

Compliance with Clause 5.4.1.3.3 should be checked after the
enclosure has been opened and closed at least ten (10) times.

Shared enclosures

The conductors and terminations of a customer cable may be
located within the same enclosure as the conductors and
terminations of an LV power cable subject to the following:

(a)  The conductors and terminations of a customer cable shall not
be located within the same enclosure as the uninsulated and
single-insulated conductors and tferminations of an LV power
cable unless—

(i) accidental access to the LV power conductors and
tferminations by persons working on the customer cable
conductors and terminations is prevented by means of a
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physical barrier or obstruction that prevents contact with
the LV power conductors or tferminations by any part of
the body or by any tool being used by the cabling
provider; or

the customer cable and the LV power cable are to be
terminated on building control or monitoring equipment
that is to be installed in a restricted access location
where only persons who are qualified and authorised to
install or maintain both LV power installations and
customer cabling can gain access.

Note: ‘Restricted access location’ means a locked room or
enclosure where appropriate signage is used to
ensure accidental access is not obtained by persons
who are not qualified or authorised to gain access.

(o)  The conductors and terminations of a customer cable shall be
separated from the uninsulated and single-insulated
conductors and terminations of an LV power cable by either a
minimum distance of 150 mm or by means of a permanent,
rigidly-fixed barrier of durable insulating material or metal that
is capable of being earthed in accordance with
Clause 5.4.1.3.4(c), unless—

(i)

(i)

i)

the customer cable and the LV power cable are to be
terminated on building control or monitoring equipment
that is to be installed in a restricted access location
where only persons who are qualified and authorised to
install or maintain both LV power installations and
customer cabling will be able to gain access;

separate cables are to be used for LV power and
telecommunications; and

any tfelecommunications circuit that is to be terminated
on the building control or monitoring equipment—

(A)  will not share the same cable sheath as any other
telecommunications service; and

(B)  will only be connected to a telecommunications
network via a compliant isolating interface.

Note 1: ‘Restricted access location’ means a locked room or

enclosure where appropriate signage is used to ensure
accidental access is not obtained by persons who are not
qualified or authorised to gain access.

Note 2: ‘Compliant isolating interface’ means carrier equipment or

AS/ACIF S008:2006 COPYRIGHT
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(c)  Where the barrier referred to in Clause 5.4.1.3.4(b) is of metallic
construction, provision shall be made for connecting the
barrier to a protective earth by a minimum 2.5 mm?2
conductor.

(d)  Conductors and terminations of felecommunications cables
shall not be located within the same enclosure as those of
HV cables.

Earthing or bonding bars and terminals
Insulation

Earthing/bonding bars and terminals, where provided, shall be
insulated from any conductive material of the enclosure,
backmount or frame to withstand a potential difference of
1.5kV a.c. (50 Hz) for 60 s.

Earthing or bonding conductor connections

An earthing/bonding bar or terminal infended for connection of
earthing or bonding conductors shall comply with the requirements
of AS/ACIF S009 [21] for earthing/bonding bars and terminals used
for connection of earthing or bonding conductors.

Surge suppression devices

Where surge suppression is installed on twisted pair cable for any
reason and—

(a) is connected between telecommunications line conductors
and earth; and

(b) isinstalled in the customer cabling (e.g. at a distributor,
terminal block or joint);

the device shall meet the requirements of AS/NZS 4117 [14] for—

(1) eithera Class 1 or a Class 3 device where installed within an
MDF; or

(2) aClass 1 device for any other location.

Note 1:  Class 1 devices to AS/NZS 4117 [14] should have a specified
minimum DC firing voltage of 400 V d.c. fo the common (earth)
terminal. A device with a nominal firing voltage of between
500 V d.c. and 600 V d.c. will normally be required to allow for
manufacturing tolerances.

Note 2: Class 3 devices to AS/NZS 4117 [14] should have a specified
minimum DC firing voltage of 190 V d.c. to the common (earth
terminal). A device with a nominal firing voltage of 230 V d.c. will
normally be required to allow for manufacturing tolerances.

Note 3:  Both Class 1 and Class 3 devices should have a maximum limiting
voltage of 1200 V d.c. and a holdover test voltage of at least
52Vvd.c.
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Note 4: The reason a Class 3 device is allowable in ltem (1) isin
recognition of the higher integrity of a hard-wired earth at an
MDF.

Note 5:  Surge suppression devices installed on any lines carrying voltages
exceeding 50 V d.c. (e.g. for remote power feeding) should have
a specified minimum DC firing voltage and holdover voltage
exceeding the normal DC line voltage.

Main distribution frame (MDF)
Flame propagation

The MDF enclosure case materials shall be tested and meet the
minimum requirements of—

(a) aresistance to heat to 120°C in accordance with
AS/NZS 2053.1 [7];

(b)  non-flame propagating in accordance with AS/NZS 2053.1 [7];
and

(c) if made of insulating material, the glow wire test of
AS/NZS 60695.2.13 [19] at 850°C.

Note This requirement is to allow for the installation of surge suppression
fittings within the MDF, which may become a source of ignition
during overvoltage conditions.

Security

The MDF shall have provision for securing with a key, lock or tool.
Terminations

The MDF should be suitable for mounting the carrier's standard
terminating modules for lead-in cabling on the carrier’s side of the
distributor.

Nofte: Manufacturers should be aware that the carrier may deny access
to their network if they are unable to mount their terminating
modules for termination of their lead-in cabling in the MDF.

Space for surge suppression devices

Allowance shall be made for a minimum clearance of 30 mm
between the carrier’s standard termination modules and the inside
face of the front cover or door of the MDF in the fully closed position,
to allow for the fitting of surge suppression devices.

Note: Appropriate clearance should be provided on the customer’s side
tfo fit surge suppression, test devices or other devices.

Optical fibre distribution devices and enclosures

Ogptical fibre distribution devices and splice enclosures shall comply
with the applicable laser class and labelling requirements as
specified in AS/NZS 2211.1 [8].
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Cables
General

A customer cable shall meet the requirements of Clauses 5.6.2 to
5.6.9 where specified in Clauses 5.6.10 to 5.6.18 of this Standard, in
addition to any other requirements specified for the particular type
of cable or cable application.

Conductor and optical fibre identification

A cable that is required to comply with this Clause, and which
contains more than one metallic conductor, coaxial tube or opfical
fibre, shall use a system of identification such that all conductors,
coaxial tubes or opftical fibres within the cable are readily
distinguishable visually from one another.

Note: Examples of colour codes are set out in Appendix B.
Insulation and sheath material
A cable that is required to comply with this Clause—

(a)  shdll use insulation and sheath materials suitable for
tfelecommunications purposes;

(o)  where PVC insulation or sheath materials are used, they shall
comply with the requirements of Table 1 or 2, as applicable;
and

(c)  where non-PVC insulation or sheath materials are used, they
shall comply with the requirements of AS 1049 [2] for—

(i) Tensile Strength Test (Aged/Unaged);
(i)  Elongation Test (Aged/Unaged); and

(i) Shrinkback Tests for that particular type of insulation and
sheath.

Flammability

A cable that is required to comply with this Clause shall pass the
combustion propagation test of Method 5.6 including Appendix A
and B of AS 1660.5.6 [5].

UV resistance

A cable that is required to comply with this Clause shall meet the
requirements of AS 1049 [2] for cables exposed to UV radiation.

Note: Underground cable is likely be exposed to UV radiation (sunlight)
at points where it enters or exits the ground or if a pit or access
hole cover is dislodged or damaged for an extended period.

Compliance is assessed by the manufacturer’s declaration stating
the basis of the declaration, which may include known properties of
the material used.
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Table 1

PVC insulation requirements

Property Value Conditions Test method
Tensile Strength 18 MPa (minimum) Unaged AS1049 Appendix E
Elongation at Break | 100% (minimum) Unaged AS1049 Appendix E

Elongation at break
after aging

50% (minimum) of
inifial.

After aging, at
100 °C for 120 h

AS1049 Appendix E

Volatile loss

20 g/m2 (maximum)

After aging, at
80°Cfor120h

AS1049 Appendix R

Volume resistivity

400 GQ M (minimum)
0.4 GO m (minimum)

at23°C
at 60 °C

AS1049 Appendix AA

Table 2

PVC sheath requirements

Property Value Conditions Test method
Tensile Strength 12 MPa (minimum) Unaged AS1049 Appendix E
Elongation at Break | 100% (minimum) Unaged AS1049 Appendix E

Elongation at break

50% (minimum) of

After aging at

AS1049 Appendix E

after aging initial. 100 °C for 120 h
Volatile loss 20 g/m?2 (maximum) After aging at AS1049 Appendix R
80°C for120h
5.6.6 Metallic conductors
5.6.6.1 Conductor composition

Where a cable is required to comply with this Clause, any metallic
conductors, other than copper-clad steel used as an inner

conductor in coaxial cable—

(a)
(o)

(c)

(d)
5.6.6.2

shall be either plain or plated copper;

may be either a single, solid conductor or multi-stranded;

the DC resistance shall be less than the values given in Table 3;

and

the conductor finish should be plain or tinned.

Electrical withstand voltage

A multi-conductor cable that is required to comply with this Clause,
when tested at a frequency of 50 Hz on at least 1 m length;

(a)

shall be able to withstand the appropriate AC voltage levels
and test method listed in Table 4, without breakdown for a
period of 60 s or a period of 2 s as stated; and
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(b) forTest 2 and 3, all cables/cordages shall comply to the
Table 4 limits using the test specified in AS/NZS 3191 [12]
Table 2.1, test number 8(a), and using test method referred in
Clause 3.5.1 of AS/NZS 1660.3 [4].

Note:

Table 3

Conductor resistance

Alternatively, the test may be performed using a DC potential
equal to the peak voltage of the prescribed AC voltage.

Wre type
Single strand of plain annealed copper 24/d?
Single strand of plated annealed copper 26/d?
Bunched strands of plain or plated copper 28/N.d?

d is nominal diameter of individual strands or solid single strand in

The DC resistance is based on the diameter of the strand, or in the case

of multi stranded conductors, on the number of strands and the

where: N is the number of strands
millimetres
Note 1:
diameter of the individual strands.
Note 2:

range 0.4 mm to 0.9 mm.

Table 4

Cable withstand voltages

The recommended conductor diameter for copper conductors is in the

Indoor Outdoor
. Cordage
number High voltage test (kV a.c.) cable cable

(kV a.c.) | (kVa.c))
Conductor to core
Test voltage applied between each 0.7 (or 15 20
conductor and all remaining 1.7 for 2's) ' :
conductors and to shield if applicable.
Core to sheath
Test voltage applied between all 0.7 (or 30 45
conductors bunched together and 1.7 for 2's) ’ ’
sheath exterior or SWA if applicable.
Shield to sheath (where applicable)
Test voltage applied between shield 1.5 3.0 4.5
and sheath exterior.
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Mutual capacitance

Where a cable is required to comply with this Clause, the following
requirements are to be met:

(a)

(b)

(c)

The maximum mutual capacitance between the two wires
forming a pair measured at any frequency in the range 800 Hz
to 1000 Hz shall not exceed the relevant value given in Table 5.

The measurement, referred to in Clause 5.6.6.3(a) shall be
performed on a minimum cable length of 100 m, in
accordance with Clause 5.4 of [EC 60189-1 [23] except as
varied in Clause 5.6.6.3(c) below.

The mutual capacitance shall be corrected to a length of
1000 m by application of the following equation:

1000

Value corrected to 1000 m length =measured value x

where: L is the length in metres of the cable under test

Capacitance unbalance

Where a cable is required to comply with this Clause, the following
requirements are to be met:

(a)

(b)

(c)

(d)

(e)

The maximum capacitance unbalance between pairs
measured at any frequency in the range 800 Hz to 1000 Hz
shall not exceed the relevant value given in Table 5.

During the measurement referred to in Clause 5.6.6.4(a), all
conductors, other than those under test and the metallic
shield (where applicable) shall be connected to earth.

The measurement shall be performed on a minimum cable
length of 100 m, in accordance with Clause 5.5 of [EC 60189-1
[23] except as varied in Clause 5.6.6.4(e) below.

The capacitance unbalance between two pairs of wires with
one pair designated ‘A’ and ‘B’ and the second pair
designated ‘C’' and ‘D’ is given by the following expression:

(W+Y) - (X+12)

where:  Wis the capacitance between the ‘A’ and ‘C’ wires
Zis the capacitance between the ‘A’ and ‘D’ wires
Xis the capacitance between the ‘B’ and ‘C’ wires
Y is the capacitance between the ‘B’ and ‘D' wires

The capacitance unbalance shall be corrected to a length of
500 m by application of the following equation:
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measured value

%OO

where:  Lis the length in metres of the cable under test
5.6.6.5 Insulation resistance
Where a cable is required to comply with this Clause, the minimum
insulation resistance between any two conductors forming a pair, a
quad or a coaxial fube—
(a)  shdll not be less than the relevant value given in Table 5;
(o)  the measurement shall be made on a minimum length of
100 m of cable or cordage at a potential of
500 V d.c. +50 V d.c. and the reading taken after the
application of the voltage for 60 s; and
(c) the insulation resistance shall be corrected to a length of
1000 m by application of the following equation:
L
Value corrected to 1000 m length =measured value x 7000
where: Lis the length in metres of the cable under test
Table 5
Metallic cable performance parameters
Cable . Indoor cable and Outdoor Outdoor
Units Cordage . . cable— cable—
parameter jumper wire .
aerial underground
Maximum Unshielded twisted pair 50 49
mutual 80
capacitance nF/km — ]
in felephone Shielded or parallel 50 49
cable 120
Maximum . 2 pair/star 2 pair/star quad
capacitance pF 2 p0|r/sTo]quOLJood cable quad cable cable
unbalance (corrected _ 500 500
pair fo pairin to 500 m . . .
telephone length) > 2 pair cable > 2 pair cable > 2 pair cable
cable 300 150 150
Minimum
insulation
resistance for MQ.km 100 1,000 10,000 10,000
all metallic
cables
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Metallic shield
Where a cable is required to comply with this Clause—

(a) any shield provided in the cable shall be electrically
continuous; and

(o)  where a foil shield is employed, a drain wire shall be placed in
continuous contact with the metallic surface of the shield to
ensure electrical continuity.

Nofte: Annex J of AS/NZS 60950.1 [20] gives recommendations for
avoiding certain combinations of metals that could lead to
corrosion.

Water penetration test

A cable that is required to comply with this Clause shall comply with
the requirements for Water Penetration specified in Clause 25,
Method —F5B of IEC 60794-1-2 [28].

Note 1:  Water penetration refers to the effectiveness of a cable in
restricting the longitudinal movement of water or moisture along
the core. This requirement is primarily infended to localise any
water penetration to minimise the adverse effect on cable
performance and fo prevent water or moisture leaking into joints
and terminations that may cause corrosion problem:s.

Note 2:  Additionally, cable installed underground should have a high-
density compound sheath material (such as polyethylene) that
provides an adequate barrier to moisture entry to the cable core.
The addition of a lapped metal tape (‘moisture barrier’) and/or
grease or gel within the core ('filled’ or ‘flooded’ cable) provides
even higher protection against moisture entry.

Note 3: Cable susceptible to ant/termite attack or that is buried directly in
the ground without conduit should be of a type that provides
addifional mechanical protection against abrasion and insects
such as a nylon jacket with an optional sacrificial jacket.

Note 4. Noft all cables marketed as ‘outdoor’ or ‘indoor/outdoor’ cables
meet the water penefration requirements for underground use.
Manufacturers should clearly identify products intended to be
installed underground.

Compliance testing for water penetration using method -F5B can be
conducted without the bending pre-conditioning of the cable
under test.

Integral bearer or strengthener

A cable that is infended for aerial use may contain an integral
bearer or strengthener. Where an integral bearer/strengthener is
provided:

(a)  The cable sheath shall fit closely over, but not adhere to, the
bearer/strengthener.
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Note: The sheath over the integral bearer/strengthener may be of
cottage-loaf (i.e. figure-of-eight) construction.

(o)  The strength of the bearer/strengthener shall be sufficient to
carry the load of the cable under the specified conditions.

(c) The specified conditions referred to in Item (b) shall be stated
in a product data sheet.

(d)  The product data sheet shall state the maximum allowable
span, fension, sag, wind speed, ambient temperature range,
and other parameters applicable to its use.

Note: Some of the data should be provided in the form of a table
specifying, for example, allowable tension/sag values at
various span lengths and temperatures.

Cable with specific attributes

Where a cable is claimed to have specific attributes, such as rodent
or termite resistance or armouring strength, evidentiary
documentation shall be made available on request to support the
claim.

Compliance is assessed by the manufacturer’s declaration stating
the basis of the declaration, which may include known properties of
the materials used.

Metallic paired cable
General requirements

Metallic paired cable, other than cordage, a cord or a special
application cable, shall comply with the following Clauses:

5.6.2 Conductor and opfical fibre identification

5.6.3 Insulation and sheath material

5.6.4 Flammability (if intended for use within a building)

5.6.5 UV resistance (if intended for use external to a building,
including underground)

5.6.6.1 Conductor composition

5.6.6.2 Electrical withstand voltage

5.6.6.3 Mutual capacitance (if intended for use as a
telephone cable)

5.6.6.4 Capacitance unbalance (if infended for use as a
telephone cable)

5.6.6.5 Insulation resistance
5.6.7 Metallic shield (if applicable)

5.6.8 Water peneftration test (if infended for use
underground)
5.6.9 Integral bearer or strengthener (if intended for aerial

use without a separate catenary support)
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5.6.11.2 Construction

A cable intended to carry a frequency of 300 Hz or greater shall be
shielded or of twisted pair construction.

5.6.12 Cordage with metallic conductors
5.6.12.1 General requirements
Cordage with metallic conductors shall comply with the following
Clauses:
5.6.2 Conductor and opfical fibre identification
5.6.3 Insulation and sheath material
5.6.4 Flammalbility
5.6.5 UV resistance (if intended for use external to a building)
5.6.6.1 Conductor composition

5.6.6.2 Electrical withstand voltage

5.6.6.3 Mutual capacitance (if intended for use as telephone
cordage)

5.6.6.4 Capacitance unbalance (if intfended for use as
telephone cordage)

5.6.6.5 Insulation resistance
5.6.7 Metallic shield (if applicable)

5.6.12.2 Conductor composition

Conductors in metallic cordage should be of stranded or tinsel
conductor construction when frequent movement of the cordage is

anticipated.
5.6.13 Cords with metallic conductors
5.6.13.1 General requirements

A cord with metallic conductors shall comply with the following

Clauses:
5.6.2 Conductor and opfical fibre identification
5.6.4 Flammability
5.6.5 UV resistance (if intended for use external to a building)
5.6.6.1 Conductor composition

5.6.6.2 Electrical withstand voltage
5.6.6.5 Insulation resistance
5.6.7 Metallic shield (if applicable)

5.6.13.2 Cords exceeding a length of 10 m

A cord with metallic conductors that exceeds a length of 10 m shall
comply with Clause 5.6.13.1 and the following Clauses:

5.6.3 Insulation and sheath material
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5.6.6.3 Mutual capacitance (if intended for use as a
telephone cord)

5.6.6.4 Capacitance unbalance (if infended for use as a
telephone cord)

Cord anchorage or strain relief
A cord with metallic conductors—

(a)  shall be secured in any plug or socket connected to a cord by
an appropriate anchorage or strain relief; and

(o)  when subjected to a force of 45 N gradually applied between
the cord and the plug or socket for a period of 60 s, the cord
shall not be longitudinally displaced by more than 2 mm, nor
show any appreciable strain at the connection.

Note: For measurement of longitudinal displacement, a mark is
made on the cord approximately 20 mm from the cord
anchorage or other suitable point before the test. The
displacement of the mark is measured 60 s after the
removal of the force from the cord.

Metallic jumper wire and jumper cable
General requirements

Metallic jumper wire and jumper cable shall comply with the
following Clauses:

5.6.2 Conductor and optical fibre identification
5.6.3 Insulation and sheath material

5.6.4 Flammability

5.6.6.1 Conductor composition

5.6.6.2 Electrical withstand voltage
5.6.6.5 Insulation resistance
5.6.7 Metallic shield (if applicable)

Twist rate

Metallic jumper wire and cable shall have a minimum of
13 twists/metre in each pair.

Coaxial cable
General requirements

Coaxial cable shall comply with the following Clauses:

5.6.2 Conductor and opfical fibre identification (if
applicable, i.e. contains more than one coaxial tube)

5.6.3 Insulation and sheath material

5.6.4 Flammability (if intended for use within a building)

5.6.5 UV resistance (if intended for use external to a building,

including underground)
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5.6.6.1 Conductor composition
5.6.6.2 Electrical withstand voltage
5.6.6.5 Insulation resistance

5.6.7 Metallic shield

5.6.9 Integral bearer or strengthener (if intended for aerial
use without a separate catenary support)

Note: Coaxial cable infended for underground use is not required o
meet the water penetration test of Clause 5.6.8 but should be of
the ‘flooded’ type.

Velocity ratio

The velocity ratio, determined according to Clause 13 of IEC 60096-1
[22], shall be a minimum of 0.65.

Characteristic impedance

The characteristic impedance, measured according to Clause 14 of
IEC 60096-1 [22], shall be Zo + Z0/25, where Zo is the nominal
characteristic impedance specified by the manufacturer.

Attenuation

The attenuation should be less than or equal to that specified by the
manufacturer at 200 MHz when measured in accordance with
Clause 16 of [EC 60096-1 [22].

Optical fibre cable
General requirements

Optical fibre cable, other than a blown fibre tube system, shall
comply with the following Clauses:

5.6.2 Conductor and opfical fibre identification

5.6.3 Insulation and sheath material (sheath requirement
only)

5.6.4 Flammability (if intended for use within a building)

5.6.5 UV resistance (if intended for use external to a building,
including underground)

5.6.8 Water peneftration test (if infended for use
underground)

5.6.9 Integral bearer or strengthener (if inftended for aerial

use without a separate catenary support)

Fibre requirements

Multimode and single-mode fibres shall meet the relevant
requirements of IEC 60793-2 [26].

Mechanical and environmental performance

The supplier shall make available to the customer, on request, a
Product Data Sheet as per the appropriate procedures in
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IEC 60794-1-1 [27], specifying the mechanical and the
environmental performance of a particular cable design.

Optical fibre cords

Optical fibre cordage shall be secured in any plug or socket by an
appropriate anchorage or strain relief so that when subjected to a
force of 45 N gradually applied between the cordage and the plug
or socket for a period of 60 s, the cordage shall not be longitudinally
displaced by more than 2 mm, nor show any appreciable strain at
the connection.

Note: For measurement of longitudinal displacement, a mark is made on
the cordage approximately 20 mm from the cordage anchorage
or other suitable point before the test and the displacement of the
mark is measured while the cord is subjected fo the pull.

Blown fibre tube systems

General requirements

A blown fibre tube system shall comply with the following Clauses:

5.6.2 Conductor and optical fibre identification

5.6.3 Insulation and sheath materiall

5.6.4 Flammability (if intended for use within a building)

5.6.5 UV resistance (if intended for use external to a building,
including underground)

5.6.9 Integral bearer or strengthener (if inftended for aerial

use without a separate catenary support)

Note: A blown fibre tube system has characteristics that are distinct from
those of conventional cable and is therefore exempt from the
water penetration test of Clause 5.6.8 when used underground.

Outer tube or sheath

The outer tube or sheath of an underground blown fibre tfube system
shall comply with the requirements of IPX8 of AS 60529 [18].

Special application cables
Compliance

A cable intended for a special application and intended for use in a
cabling system connected to a carrier’'s network is required to
comply with this Standard.

General requirements

A special application cable installed within a building shall comply
with Clause 5.6.4.
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5.6.18.3 Cable with metallic conductors
A special application cable with metallic conductors—

(a)  shall comply with the testing requirements of the relevant
Standard, in order of priority, from Australian/New Zealand
Standard or ISO/IEC Standard or other national published
Standard applicable to that particular type of cable, as listed
by way of example in Table 6, to meet the requirements for its
infended use; or

(o)  where Clause 5.6.18.3(a) is not applicable—

(i) the cable should comply with the following Clauses of
this Standard:

5.6.6.1 Conductor composition;
5.6.6.2 Electrical withstand voltage;
5.6.6.5 Insulation resistance;
5.6.7 Metallic shield (if applicable); and
(i) where the cable is inftended to be used as a telephone

cable, it shall comply with the following Clauses of this
Standard:

5.6.6.3 Mutual capacitance;
5.6.6.4 Capacitance unbalance.
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Table 6

Australian Standards applicable for cables used in special applications

Cable type

Standard to be
tested to

Name of Standard

Additional notes

Multicore control cables
(Screened and
unscreened polymeric
insulated multicore
control cables)

AS/NZS 5000.3 [17]

Electrical cables —
polymeric insulated.
Multicore control cables

Intended for use in control,
supervisory, protection and
instrumentation circuits. This
Standard does not apply to
cables that are used solely for
telecommunications
purposes.

Twisted pair control
cables

(Screened polyethylene
(PE) insulated twisted
pair confrol cables)

AS/NZS 2373 [9]

Twisted Pair Control
Cables

Intended for use in control,
supervisory, protection and
instrumentation circuits. This
Standard does not apply to
cables that are used solely for
telecommunications
puUrposes.

Fire resistant or
retardant rated cable
(with polymeric
mafterials)

AS/NZS 5000.1 [19]

Electric cables-Polymeric
insulated. For working
voltages up tfo and
including 0.6/1 kV

AS/NZS 5000.2 [16]

Electric cables-Polymeric
insulated. For working
voltages up to and
including 450/750 V

This Standard does not apply
to specialised polymeric
insulated cables for which
there are separate AS/NZS
Standards, e.g. flexible lift
control cables, neutral
screened cables, and aerial
bundled cables.

Pyro MIMS (mineral-
insulated metal
sheathed) cables
(with copper
conductors and
sheaths)

AS/NZS 3188 [11]

Approval and test
specification-
Terminations and glands
for mineral-insulated
metal-sheathed cables

Often used in
telecommunications
installations to connect the
fire alarm panel fo the
carrier's network.

Reeling and trailing
cables

AS/NZS 1802 [6]

Electric cables-Reeling
and frailing- For
underground coal mining
purposes

For underground mining
purposes.

Flexible cord,
unscreened PVC
insulated, multicore,
sheathed or
unsheathed

AS/NZS 3191 [12]

Flexible Cords

Often used in Fire Alarm
situations between fire alarm
panel and warning devices.

Other applications
. Hybrid cables

o Other cables

The relevant Standard for the non-
telecommunications component of the cable

Clause 5.6.18.3 of this Standard

The equivalent of double
insulation is to be provided
between any power
component and the
telecommunications
component of the cable
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Connecting hardware, including plugs and sockets of all
designs

General
Insulation resistance

The insulation resistance between any two points which are required
to be electrically insulated shall be a minimum of 100 MQ. The
insulation resistance measurement is to be made after

500 V £ 50 V d.c. has been applied for a period of 60 s.

Compliance with Clause 5.7.1.1 should be checked using the
method specified in Test 3a of AS 3726.2 [13].

Contact resistance
Insulation Displacement contacts

The contact resistance of the interface between a single insulated
solid or stranded conductor and a single Insulation Displacement
(ID) contact in connecting hardware other than the types of plugs
and sockets covered in Clauses 5.7.2, 5.7.3 and 5.7.4 shall comply
with the requirements of IEC 60352-4 [24] Clause 12.3.1, including
Table 2 of that Clause.

Plug and socket connection

For connectors using a plug and socket, including the connection of
shield or drain-wire conductors, other than the types of plugs and
sockets described in Clauses 5.7.2, 5.7.3 and 5.7 .4, the interface
resistance of the overall mated connection or shield connection
shall not exceed 50 mQ when measured between the cord
terminated on the plug and the cable terminated on the socket
using the test method described in Clause 12.3.1 of [EC 60352-4 [24].

Note: Appendix J of AS/NZS 60950.1 [20] gives recommendations for

avoiding certain combinations of different metals, the
combination of which could lead to corrosion.

Electric strength

Electrically conductive elements normally at telecommunications
network voltage (TNV) shall comply with Clause 6.2.2 (Voltage
proof) of IEC 60603-7 [25].

Protection against contact with exposed circuits

Connectors, plugs and sockets with metallic conductors and shields
shall comply with the probe test of Clause 6.2.1(b) (Separation
requirements) of AS/NZS 60950.1 [20].

Weather resistance

Plugs and sockets infended for use in situations exposed to weather
and damp areas shall have a minimum degree of protection of IPX3
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against the ingress of water when tested in accordance with
AS 60529 [18].

Compliance with Clause 5.7.1.5 should be checked with a plug both
inserted into and removed from the socket.

5.7.2 Eight (8) position modular plugs and sockets

In addition to the general requirements of Clause 5.7.1, eight (8)
position modular plugs and sockets shall comply with the following
Clauses of I[EC 60603 7 [25]:

6.2.3 Current carrying capacity
6.2.4 Initial contact resistance
6.3.1 Mechanical operation (Cycle)
6.3.2 Effectiveness of a connector coupling device
5.7.3 Six (6) position modular plugs and sockets
Six (6) position modular plugs and sockets shall—

(a) be mechanically designed according to CFR FCC 47.500(a)
and (b) [29]; and

(o) in addition to the general requirements of Clause 5.7.1, shall
comply with the following Clauses of IEC 60603-7 [25]:

6.2.3 Current carrying capacity
6.2.4 Initial contact resistance
6.3.1 Mechanical operation (Cycle)
6.3.2 Effectiveness of a connector coupling device
5.7.4 600 series plugs and sockets
600 series sockets are not supported for new installations.

600 series plugs and sockets manufactured to support existing
installations shall comply with Appendix A.

5.8 Cabling products for underground and aerial installations
5.8.1 Pits
The following requirements apply o pits:

(a)  The mechanical integrity of pits shall not be adversely affected
by long-term exposure to moisture and sunlight (UV radiation).

(b)  When subjected to two single drop tests, one on the bottom
and one on the side, from a height of 3 m onto a 3 mm thick
steel plate, the pit shall not fracture.
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(c) When subjected to a vertically applied compressive load of
5 kN cenftrally applied by a 100 mm x 100 mm plate the pit
shall maintain its structural integrity.

(d)  When subjected to a horizontally applied compressive force of
5 kN applied over the area of the larger side, the pit will
maintain its structural integrity and shall not suffer from
distortion of the rim.

(e)  Entry holes for conduits should be capable of being sealed to
prevent siltation of the pit.

(f) The pit cover shall be legibly and permanently labelled with
the word ‘Communications’ or ‘Comms’, to distinguish it from
pits of other services.

Compliance with Clause 5.8.1(a) should be checked on the basis of
known properties of the materials used.

Compliance with Clauses 5.8.1(c) and (d) should be checked with
the pit lid in place, any joint supports included and cable entry
knockouts removed.

Underground joint/termination enclosures

The following requirements apply to underground joint/termination
enclosures:

(a)  Underground enclosures shall provide protection of the joint or
termination of at least IPX8 in accordance with AS 60529 [18],
with test conditions to simulate normal conditions of use.

(o)  The test shall be carried out with a depth of 500 mm of water
for a duration of 24 hours.

(c)  Enclosures which are re-openable shall be opened and closed
10 fimes prior to the test.

(d)  Terminations may form part of the enclosure or they may be
separate. In either case the terminations shall be protected to
at least IPX8 in accordance with AS 60529 [18] when installed
in the enclosure. See Clause 5.8.2(a) above.

Note: For testing purposes, cable may be required to be supplied by the
manufacturer.

Underground and aerial cable terminations

Underground and aerial terminations shall comply with
Clauses 5.7.1.1 10 5.7.1 4.

Pillars and cabinets

The following requirements apply to pillars and cabinets:
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(a)  The mechanical integrity of pillars and cabinets shall not be
adversely affected by long-term exposure to moisture and
sunlight (UV radiation).

Compliance with Clause 5.8.4(a) should be checked on the
basis of known properties of the materials used.

(o)  Pillars and cabinets shall provide protection of at least IPX3 in
accordance with AS 60529 [18] after opening and closing
10 times prior to the test.

(c) Provision shall be made for locking pillars and cabinets.

(d)  Terminations within pillars and cabinets shall comply with
Clauses 5.7.1.1 t0 5.7.1.4.

(e) Pillars and cabinets should be legibly and permanently
labelled to distinguish them from those used for other services.

5.8.5 Aerial joint/termination enclosures

The following requirements apply to aerial joint/termination
enclosures:

(a)  Aerial enclosures shall provide protection of the joint or
termination of at least IPX3 in accordance with AS 60529 [18].

(o)  Enclosures that are re-openable shall be opened and closed
10 times prior to the test.

(c)  Covers of aerial enclosures should be removable to allow
access to terminations when installed.

(d)  Aerial enclosures shall provide double insulation from internall
terminations to 240 V a.c. grade in accordance with
AS/NZS 60950.1 [20].

(e) The mechanical integrity of aerial enclosures shall not be
adversely affected by long-term exposure to weather and
sunlight (UV radiation).

Compliance with Clause 5.8.5(e) should be checked is
assessed on the basis of known properties of the materials
used.

(f) Terminations may form part of the aerial enclosure or may be
separatfe. In either case the terminafions shall be protected o
at least IPX3 in accordance with AS 60529 [18] when installed
in the enclosure.

Note: Terminations in aerial enclosures also need to comply with
Clauses 5.7.1.1 to 5.7.1.4.
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APPENDIX A (Normative)
600 SERIES PLUGS AND SOCKETS

A.1 General

600 series sockets are not supported for new installations. See Clause 5.7.4 of this
Standard.

600 series plugs and sockets that are manufactured to support existing
installations shall comply with this Appendix A.2 to A.5.

Note: Appendix C of AS/ACIF S009 [21] provides more information about 600 series
sockets.

A.2 Contact composition

Contact metal shall be composed of solid Monel Alloy 400 in accordance with
the standard composition of nickel copper alloy type NA 13.

A.3 Mechanical compatibility

Sockets should be designed to accept one or more of the 600 series plugs. The
nominal mating dimensions of 600 series plugs and sockets shall be in
accordance with Figure Al.

Note: Sockets may incorporate switching facilities that operate on the insertion and
withdrawal of the plug.

A.4 Connections

Plugs and sockefts shall have, as a minimum, electrical connections
corresponding to contacts 2 and 6 in accordance with Figure Al.

A.5 Resistance of plug/socket combination

With the plug inserted into the socket, the maximum resistance between the cord
terminated onto the plug and the cable terminated onto the socket shall not
exceed 50 mQ when tested with an applied voltage not exceeding 50 mV d.c.
and an applied current not exceeding 100 mA.
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Mating dimensions for 600 series plugs and sockets
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APPENDIX B (Informative)
CABLE COLOUR CODES

Common colour codes for various types of cable are described in AS/ACIF SO09 [21]
Tables B1 to B7. These tables are reproduced here to provide continuity between the
Standards. Cable manufacturers usually follow these colour codes. Cables are required
to use some method of coding that enables pairs and conductors to be visually
distinguishable from one another (refer to Clause 5.6.2 of this Standard) but it is not
mandatory for cable manufacturers to follow these colour codes.

Table B1

2-pair (quad) and 3-pair telephone cable colour code

Pair Number Colours
White
Blue
Red
Black

Orange
Green

1

Table B2

1-pair to 5-pair cable colour code

Pair number Colour code variations

1 White White-Blue White-Blue *

Blue Blue Blue-White *
2 White White-Orange | White-Orange *
Orange Orange Orange-White *

3 White White-Green White-Green *
Green Green Green-White *

4 White White-Brown White-Brown *
Brown Brown Brown-White *

5 White White-Grey White-Grey *

Grey Grey Grey-White *

* The first-named colour is the predominant colour
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Table B3

Colour code for 5-pair to 100-pair cables (20-pair units)

Pair number A Leg (L+) B Leg (L-) Pair range | Mate colour
1 White Blue
2 White Orange .
1-20 White
3 White Green
4 White Brown
5 White Grey
6 White Blue-White
21-40 Yellow
7 White Blue-Orange
8 White Blue-Green
9 White Blue-Brown
10 White Blue-Grey
41-60 Black
11 White Orange-White
12 White Orange-Green
13 White Orange-Brown
14 White Orange-Grey )
61-80 Violet
15 White Green-White
16 White Green-Brown
17 White Green-Grey
18 White Brown-White
81-100 Red
19 White Brown-Grey
20 White Grey-White
Note: These cables are normally constructed using layer stranding, with the pair count

sequence commencing from the cenfre and progressing through successive
outer layers.
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Table B4

Colour code for 25-pair to 100-pair cables (25-pair units)

Pair number Mate Colour
1 White Blue
2 White Orange
3 White Green
4 White Brown
5 White GCrey
6 Red Blue
7 Red Orange
8 Red Green
9 Red Brown
10 Red Grey
11 Black Blue
12 Black Orange
13 Black Green
14 Black Brown
15 Black Grey
16 Yellow Blue
17 Yellow Orange
18 Yellow Green
19 Yellow Brown
20 Yellow Grey
21 Violet Blue
22 Violet Orange
23 Violet Green
24 Violet Brown
25 Violet Grey

Note 1:

Note 2:
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Pair range | Whipping colour
1-25 Blue
26-50 Orange
51-75 Green
76-100 Brown

50 to 100 pair cables are constructed with 25 pair sub-units and coloured

whipping.

The mate conductor may include a thin band of the corresponding colour, while

the coloured conductor may have a thin band of the corresponding mate

colour.
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Table B5

Colour code for 5-pair to 100-pair cables (10-pair units)

Pair number | Aleg(L+) | Bleg(L-)
1 White Blue
2 White Orange
3 White Green
4 White Brown
5 White Grey
6 Red Blue
7 Red Orange
8 Red Green
9 Red Brown
10 Red Grey

Pair range | Whipping colour
1-10 Blue
11-20 Orange
21-30 Green
31-40 Brown
41-50 Grey
51-60 Blue-White
61-70 Orange-White
71-80 Green-White
81-90 Brown-White
91-100 Grey-White

Table Bé

Colour code for 5-pair to 200-pair cables (10-pair units)

Pair number | Aleg(L+) | BLleg(L-)
1 White Blue
2 White Orange
3 White Green
4 White Brown
5 White Grey
6 Red Blue
7 Red Orange
8 Red Green
9 Red Brown
10 Red GCrey

Pair range | Whipping colour
1-10 Blue-White
11-20 Orange-White
21-30 Green-White
31-40 Brown-White
41-50 Grey-White
51-60 Blue-Blue
61-70 Orange-Orange
71-80 Green-Green
81-90 Brown-Brown

91-100 Grey-Grey
101-110 White-White
111-120 Red-Red
121-130 Yellow-Yellow
131-140 Violet-Violet
141-150 Black-Black
151-160 Blue-Red
161-170 Orange-Red
171-180 Green-Red
181-190 Brown-Red
191-200 Grey-Red
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Table B7

Optical fibre colour code

Fibre number Colour

Blue

—_

Orange

Green

Brown

Grey
White
Red
Black
Yellow
Violet
Pink
12 AqQua

NV |0 (NN [ MW N

(@)

j—
—_

Note 1:  This colour code applies to both loose tube and fight buffered fibre.

Note 2:  For stranded (multiple) loose tube constructions, the tube colour sequence is the
same as the fibre colour sequence.
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6 PARTICIPANTS

The ACIF Working Committee that developed this Standard consisted of the following
organisations:

Organisation Membership Name

ADC Krone Voting Peter Meijer
AEEMA (Prysmian Telecom Voting Andrew Kaczmarski
Cables)

ASIAL (Chubb Electronic Voting Clifford Vituli
Security)

Australian Communications and  Non-voting Rob Pruysers
Media Authority

Belden Australia Voting George Karanikolaou
Belden Australia Non-voting Jim Boukouvalas
BICSI (Anixter Australia) Voting Barney Tomasich
Clipsal Datacomms Voting Colin Browitt
Electrical & Communications Voting Lex Baftterham
Association (ECA)

FPAA (Bassett Consulting Voting Frank Mendham
Engineers)

FPAA (Interactive Fire) Non-voting Troy Haynes
General Cable Australia Voting Zoltan Jakab
International Testing and Voting Jurek Botiuk
Certification Services

Macable Voting Neil MacDonald
NECA (Panduit International) Voting lan Gale

Optus Voting Eric Christoph
Optus Non-voting Joseph Lovric
Ramsden Telecommunications  Voting Bevan Ramsden
Training

Siemon Voting Brad Duce
Standards Australia (Jamsam) Voting John Ward
Telstra Voting Terry Phillips

VTl Services Non-voting Murray Teale

This Working Committee was chaired by Murray Teale. Peter Meijer provided editorial
support. James Duck and Mike Johns ACIF provided project management support.
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The policy objective of the greatest practicable use of
industry self-regulation without imposing undue financial
and administrative burdens on industry is central to the
regulatory scheme of the Telecommunications Act 1997.

ACIF was established to implement the policy of industry
self-regulation. It is a company limited by guarantee and
is a nof-for-profit membership-based organisation. Ifs
membership comprises carriers/carriage service providers,
business and residentfial consumer groups, industry
associations and individual companies.

ACIF's mission is to develop collaborative industry
outcomes that foster the effective and safe operation of
competitive networks, the provision of innovative services
and the protection of consumer interests. In the
development of Industry Codes and Technical Standards
as part of its mission, ACIF's processes are based upon its
principles of openness, fransparency, consensus,
representation and consultation. Procedures have been
designed to ensure that all sectors of Australian society
are reasonably able to influence the development of
Standards and Codes. Representative participation in the
work of developing a Code or Standard is encouraged
from relevant and interested parties. All draft Codes and
Standards are also released for public comment prior to
publication to ensure outputs reflect the needs and
concerns of all stakeholders.
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