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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
EL-006, Industrial Switchgear and Controlgear to supersede AS 3439.2—1994.

The objective of this Standard is to provide definitions, service conditions, construction requirements,
technical characteristics and tests for low-voltage switchgear and controlgear assemblies particular to
busbar trunking systems (busways).

This Standard is Part 2 of a series which, when complete will consist of the following:
AS/(NZS) 3439 L ow-voltage switchgear and controlgear assemblies
AS/INZS 3439.1 Part 1:  Type-tested and partially type-tested assemblies

ASINZS 3439.2 Part 2:  Particular requirements for busbar trunking systems (busways) (This
Standard)

ASINZS 3439.3 Part 3:  Particular requirements for low-voltage switchgear and control gear
assemblies intended to be installed in places where unskilled
persons have access for their use— Distribution boards

AS 3439.4 Part 4 Particular requirements for assemblies for construction sites (ACYS)

ASINZS 3439.5 Part 5:  Particular requirements for assemblies intended to be installed
outdoors in public places— Cable distribution cabinets (CDCs) for
power distribution in networks

This Standard is identical with and has been reproduced from IEC 60439-2:2000, Low-voltage
switchgear and controlgear assemblies—Part 2: Particular requirements for busbar trunking systems
(busways).

This Standard covers |ow-voltage busbar trunking systems (BTS) and their accessories for feeding and
distributing power in residential, retail, public, agricultural and industrial premises.

The provisions of AS/NZS 3439.1, Type-tested and partially type-tested assemblies are applicable to
this Standard unless otherwise indicated.

This Standard differs from AS 3439.2—1994 in the following:
(@) Tap-off units may be partially type-tested assemblies (PTTA).

(b) Thereis no requirement to state resistance values for busbar trunking systems with rated current
greater than 630 A.

(c) There are additional requirements for:
(1) Nameplate and information required.
(i) Service conditions.
(iii)  Abnormal heat and fire conditions.
(iv)  Clearance.
(v) Busbar trunking with several circuits.
(vi)  Protection against direct contact.

(vit)  Busbar trunking systems with trolley tap-off facilities.
(d) There are additional type tests for verification of:

(1) Crushing resistance.
(i) Resistance of insulating materials to abnormal heat and flame propagation.
(iii)  Fire barrier in building penetration. Documents
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(e) Temperaturerise test and test arrangements have been added.
(f)  There are additional annexes dealing with:

» Voltage drop of the system.

(if) Method of determination of the magnetic field in the vicinity of busbar trunking systems.
(i) Verification of maintenance circuit integrity under fire conditions.

(iv)  Test arrangement.

(9) Appendices AA, BB, CC and DD are not included.

A reference to an International Standard identified in the Normative References Clause by
strikethrough (example) is replaced by a reference to the Australian or Australian/New Zealand
Standard(s) listed immediately thereafter and identified by shading (example). Where the struck-
through referenced document and the referenced Australian or Australian/New Zealand Standard are
identical, thisisindicated in parenthesis after the title of the latter.

As this Standard is reproduced from an International Standard, the following applies:

(@) Its number does not appear on each page of text and its identity is shown only on the cover and
title page.

(b) Inthe source text ‘this standard’ should read ‘this Australian/New Zealand Standard’.

(c) A full point should be substituted for a comma when referring to a decimal marker.

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

Australian/New Zealand Standard

Low-voltage switchgear and controlgear assemblies
Part 2. Particular requirements for busbar trunking systems (busways)

Any IEC table, figure or passage of text that is struck-through is not part of this Standard. Any
Australian/New Zealand table, figure or passage of text that is added (and identified by
shading) is part of this Standard.

1 General

1.1 Scope and object

Add the following paragraphs:

This International Standard applies to busbar trunking systems (BTS) and their accessories
for feeding and distributing electrical power in residential, retail, public, agricultural and
industrial premises. It also applies to busbar trunking systems which are designed to
incorporate communication and/or control systems or intended to supply luminaires through
tap-off units but does not apply to supply track systems in accordance with IEC 60570.

The busbar trunking systems considered in this standard are type-tested ASSEMBLIES (TTA)
when tested in accordance with clause 8 of this standard; variations in length and angles of
bends are considered to be covered.

Tap-off units may be partially type-tested ASSEMBLIES (PTTA).

1.2 Normative references

References to International Standards that are struck through in this Clause are replaced by
references to equivalent Australian or Australian/New Zealand Standards that are listed
immediately thereafter and identified by shading. Any Australian or Australian/New Zealand
Standard that is identical to the International Standard it replaces is appropriately identified.

1EC- 60269 (all-parts)Low-voltage fuses

AS/NZS 60269, Low-voltage fuses (All parts identical with the corresponding part of
IEC 60269, including amendments)

AS/NZS 1660.5.1, Test methods for electric cables, cords and conductors, Part 5.1: Fire tests
—Tests on bunched cables
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AS/NZS 3439.1, Low-voltage switchgear and controlgear assemblies, Part 1: Type-tested and
partially type-tested assemblies

IEC 60570:1995, Electrical supply track systems for luminaires*
_Fired . : hod | .

AS/NZS 4695.2.10, Fire hazard testing of electrotechnical products, Part 2.10: Test methods
—Glow-wire test methods—General

AS 3851, The calculation of short-circuit currents in three-phase a.c. systems

AS 3947.2, Low-voltage switchgear and controlgear, Part 2: Circuit-breakers (identical to
IEC 60947-2:1995 including Amendment 1:1997)

AS 1530.4, Methods for fire tests on building materials, components and structures,
Part 4: Fire-resistance tests of elements of building construction

2 Definitions

2.1.1.2
partially type-tested low-voltage switchgear and controlgear ASSEMBLY (PTTA)

Replace the existing text by:

applicable only for tap-off units

2.3.4
busbar trunking system (busway)

Add before the note the following new item:

— additional conductors for communication and/or control

Add the following definitions:

2.3.5

busbar trunking unit

unit of a busbar trunking system complete with busbars, their supports and insulation,
external enclosure and any fixing and connecting means to other units, with or without
tap-off facilities

NOTE Trunking units may have different geometrical shapes such as straight length, elbow, tee or cross.

There is a consolidated edition 1.1 (1998) that includes IEC 60570 (1995) and amendment 1 (1998).

*%
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2.3.6

busbar trunking unit with tap-off facilities

busbar trunking unit designed to enable tap-off units to be installed at one or more points as
predetermined by the manufacturer

The connection of tap-off units to the busbar trunking unit may or may not require the busbar
system to be disconnected from the supply

2.3.7
busbar trunking unit with trolley-type tap-off facilities
busbar trunking unit designed to permit the use of roller- or brush-type tap-off units

2.3.8

busbar trunking adapter unit

busbar trunking unit intended to connect two units of the same system but of different type or
of different rated current

2.3.9

busbar trunking thermal expansion unit

busbar trunking unit intended to permit a certain movement in the axial direction of the busbar
trunking due to thermal expansion of the system

NOTE The expansion element may apply to the conductor within the enclosure or both enclosure and conductors
according to the design.

2.3.10

busbar phase transposition unit

busbar trunking unit intended to change the relative positions of the phase conductors in
order to balance the inductive reactances or to transpose the phases (such as L1-L2-L3-N to
N-L3-L2-L1)

2.3.11
flexible busbar trunking unit
busbar trunking unit having conductors and enclosures designed to be bent during installation

2.3.12

busbar trunking feeder unit

busbar trunking unit serving as any incoming unit. The connection of the feeder unit to the
supply may or may not require the supply to be disconnected

2.3.13

tap-off unit

outgoing unit for tapping-off power from the busbar trunking unit with tap-off facilities (see
2.3.6), such as rollers, brushes or plug-in devices

A tap-off unit may also be permanently connected and can be intended for one or any
combinations of power, communication or control circuits.

A tap-off unit may contain accessories, such as protective devices (for example fuse, fuse-
switch, switch-fuse, circuit-breaker, residual current circuit-breaker), electronic apparatus for
communication or remote control, contactors, socket-outlets, connecting facilities such as
prewired, screw-type or screw-less type terminals, etc.

Tap-off units may be partially type-tested assemblies (PTTA).
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2.3.14

busbar trunking unit for building movements

busbar trunking unit intended to allow for building movements due to thermal expansion and
contraction of the building

2.3.15

busbar trunking fire barrier unit

busbar trunking unit or a part of a busbar trunking unit, with or without additional parts,
intended to prevent the propagation of fire for a specified time under fire conditions

2.3.16

busbar trunking fire resistant unit

busbar trunking unit, with or without additional parts, intended to maintain electrical circuit
integrity for a specified time under fire conditions

3 Classification of ASSEMBLIES

Add to the existing dashed items the following new items:

- the mechanical loads they can withstand in use (see 7.1.1.1 to 7.1.1.3);

- resistance to fire and to flame propagation, if applicable (see 7.1.1.4 to 7.1.1.7).

Add a new paragraph as follows:

Busbar trunking systems and their accessories may be installed, according to the design, in
indoor and outdoor locations, in various attitudes, in different mounting conditions; the
manufacturer of the BTS shall state the applicable conditions.

4 Electrical characteristics of ASSEMBLIES

4.5 Rated conditional short-circuit current (I;.)

Add new note 3 to the existing notes:

NOTE 3 The rated conditional short-circuit current (I..) should be stated (for example, for tap-off units) for the
corresponding protective device, if any (see 8.2.3.2.4).

Add the following new subclause:

4.9 Electrical characteristics of busbar trunking system
4.9.1 Resistance, reactance and impedance values of the system

The manufacturer shall state in the manner described in clause 5 the following characteristics
of the phase conductors of the system:

- the mean ohmic resistance of the phase conductors, per metre length:

- Rog at a temperature of +20 °C,

- Ry at rated current |, at the steady-state operating temperature 6;;
- the mean reactance of the phase conductors, per metre length:

- Xy at rated current |, at rated frequency F;
- the mean impedance of the phase conductors, per metre length:

- Z1 at the steady state operating temperature 6;.
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NOTE These values are determined according to 8.2.9, by direct measurement or by calculations from
measurements (see clause N.1).

The voltage drop of the system may be determined by calculations from these resistance and reactance values
(see annex J).

The steady-state operating temperature 6, is equal to the temperature rise A8, at the rated current I, plus 35 °C,
the conventional ambient temperature for the busbar trunking system.

zZ, = (R12 + Xlz)”2 and is also the phase-sequence impedance (positive or negative) of the system, at the

steady state operating temperature ;.
4.9.2 Resistance, reactance and impedance values of the system

under fault conditions

The following applies to BTS rated above 100 A.

The manufacturer shall state in the manner described in clause 5 the following fault-loop
impedance values, in order to permit calculations of short-circuit and fault currents in every
point of an electrical installation which includes a busbar trunking system.

Either of the following methods may be used to calculate such fault currents:

a) Method of symmetrical components (see IEC 60909):

- the zero-sequence impedance of the conductors being considered at a temperature of
+20 °C, per metre length:

- Zophn Phase-to-neutral
- ZophpEN Phase-to-PEN
- Zophpe Phase-to-PE

b) Method of impedances:

- the mean ohmic resistance of the conductors being considered at a temperature of
+20 °C, per metre length:

- Rpo phph Phase-to-phase
- Rpo phn Phase-to-neutral
- Rpo phpeN Phase-to-PEN
- Rpo phpe Phase-to-PE

- the mean ohmic resistance of the conductors being considered at rated current |, at the
steady-state operating temperature 8; of the system, per metre length:

- Rp1 phph Phase-to-phase
- Rp1phn Phase-to-neutral
- Rp1 phpEN Phase-to-PEN
- Rp1phpe Phase-to-PE

- the mean ohmic reactance of the conductors being considered, at rated current I, at
rated frequency F, per metre length:

- Xbphph Phase-to-phase
- Xpphn  Phase-to-neutral
- XpphpEN Phase-to-PEN

- Xpphpe Phase-to-PE

NOTE These values may be determined by direct measurement or by calculations from measurements (see

clause N.2).
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4.9.3 Short-circuit characteristics of the system

The manufacturer shall state one or more of the following rated short-circuit characteristics of
the conductors of the busbar trunking system:

l.c rated conditional short-circuit current (A)

cw rated short-time withstand current and I peak short-circuit current according to 7.5.2

and 8.2.3 (A)
5 Information to be given regarding the ASSEMBLIES

5.1 Nameplate

After the first paragraph add the following paragraph:

One nameplate shall be located near one end of each busbar trunking unit and one on each
tap-off unit. If the busbar trunking enclosure is used as a PE conductor and if a terminal is
provided for external connection to the enclosure, this terminal should be marked according
to 7.6.5.2.

Add the following items u) and v):
u) resistance, reactance and impedance values of the system (see 4.9.1);

V) resistance, reactance and impedance values of the system under fault conditions (see 4.9.2).

6 Service conditions

6.1.1 Ambient air temperature

Add the following new subclause:

6.1.1.3 Reference ambient air temperature for busbar trunking system

Unless otherwise specified, the rated current of the busbar trunking system, according to
table 3 and 8.2.1.3, shall be stated by the manufacturer for the reference ambient air
temperature of 35 °C.

Rating factors, if applicable, should be stated by the manufacturer (k; = 1 for 35 °C) to
determine the allowable current (I = k; x 1)) of the system according to the range of
temperatures in mounting conditions.
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