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AS 1418.12—1991 2
PREFACE

This Standard was prepared by the Standards Australia Committee on Cranes.

Although this Standard forms part of AS 1418, SAA Crane Code, it is an interdisciplinary document
with no equivalent ISO or IEC Standards.

In the preparation of this Standard, AS 26®lsbar trunking systems (buswayas used as the
basic document. In addition, the following Australian Standards were considered:

AS 1136.1 Low voltage switchgear and controlgear assembliBart 1:General requirements
AS 3650 Low voltage switchgear and controlgear—Common requirements

Cognizance was also taken of current IEC and VDE Standards, and assistance is hereby
acknowledged.

U Copyright— STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing |from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information on
commercial software royalties should be directed to the head office of Standards Australia.
Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.
Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whengver the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, [or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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STANDARDS AUSTRALIA

Australian Standard
Cranes (including hoists and winches)

Part 12: Crane collector systems

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard specifies requirements for crane collector systems incorporating a sliding or
rolling contact device, referred to herein as ‘CCS’, intended for use on—

(a) alternating current systems, the rated voltage of which is greater than 32 V and does not exceed
1000 V, at frequencies from 25 Hz to 60 Hz; and

(b) direct current systems, the rated voltage of which is greater than 115 V and does not exceed 1500 V.
The Standard does not cover direct-connected systems such as slip rings, cable reelers or flexible cable
systems.

NOTES:
1 Guidance on the installation checks of CCS is provided in Appendix A.

2 Appendix B shows the typical components of a CCS, and cross-sections of enclosed CCS.
1.2 REFERENCED DOCUMENTS The following documents are referred to in this Standard:

AS

1418 SAA Crane Code

1418.1 Part 1. General requirements

1852 International electrotechnical vocabulary

1852(441) Chapter 441—Switchgear, controlgear and fuses

1931 High voltage testing techniques

1931.1 Part 1: General definitions, test requirements, test procedures and measuring devices

1939 Classification of degrees of protection provided by enclosures for electrical equipment

2395 Terminals for switchgear assemblies for alternating voltages above 1 kV

2420 Fire test methods for solid insulating materials and non-metallic enclosures used in electrical
equipment

2549 Cranes—Glossary of terms

2752 Preferred numbers and their use

2768 Electrical insulating materials—Evaluation and classification based on thermal endurance

3000 SAA Wiring Rules

3100 Approval and test specification—Definitions and general requirements for electrical materials
and equipment

3121 Approval and test specification for insulating mouldings

IEC

112 Method for determining the comparative and the proof tracking indices of solid insulating

materials under moist conditions

1.3 DEFINITIONS For the purpose of this Standard, the definitions given in AS 1852(441), AS 2549,
and AS 3000, and those below apply.

1.3.1 Anchor clamp—a clamp which provides a fixed connection between the support bracket and the
conductor bar or its cover (or both) to control the direction of longitudinal expansion.

1.3.2 Collector—an electrical device designed, when moved along the conductor bar, to provide
continuous electrical contact between the conductor bar and the crane electrical system.

1.3.3 Conductor bar—a fixed conductor (which may be either rigid or flexible) for the provision of
electrical power to the crane, and along which the collector moves.

1.3.4 Enclosed conductor bara conductor bar which is enclosed in such a manner as to provide a
degree of protection of at least IP2X in accordance with AS 1939.

1.3.5 Hanger clamp—a clamp for attaching the conductor bar to the support bracket or other supporting
structure.
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5 AS 1418.12—1991

1.3.6 Micro-environment (of a clearance or creepage distance}the conditions which surround the
clearance or creepage distance under consideration.

NOTE: The micro-environment of the creepage distance or clearance and not the environment of the equipment determines the
effect on the insulation. The micro-environment might be better or worse than the environment of the equipment. It includes all
factors influencing the insulation, such as climate, electromagnetic, generation of pollution, etc.

1.3.7 Pollution—any addition of foreign matter, solid, liquid, or gaseous (ionized gases) that may affect
dielectric strength or surface resistivity.

1.3.8 Pollution degree (of environmental conditions}-an assigned number based on the amount of
conductive or hygroscopic dust, ionized gas, or salt and the relative humidity and its frequency or
occurrence resulting in hygroscopic absorption or condensation of moisture leading to reduction in surface
resistivity.

NOTE: The pollution degree to which a device or equipmentis exposed may be different from that of the environmental conditions
owing to the protection afforded by an enclosure or internal heating to prevent absorption or condensation of moisture.

1.3.9 Power supply connectioa-a crimp lug or clamp arrangement for connecting the incoming power
supply cables to the CCS.

1.3.10 Rated conditional short-circuit current—the prospective current that, when protected by a
short-circuit protective device, the CCS can satisfactorily withstand for the operating time of the device
under the test conditions specified in Clause 8.8.3.

1.3.11 Rated continuous current—the current that can be carried by the conductors without the
temperature rise of the several parts of the CCS exceeding the limits specified in Table 8.3.

1.3.12 Rated fused short-circuit current of a circuit—the rated conditional short-circuit current when
the current-limiting switching device is a fuse.

NOTE: For a.c., the value of current is the r.m.s. value of the a.c. component of the current.

1.3.13 Rated insulation voltage (J—the value of voltage which designates the CCS and to which
dielectric tests, clearances, and creepage distances are referred.

1.3.14 Rated operational voltage (J—the value of voltage which combined with the rated current
determines the application of the CCS.

1.3.15 Rated peak withstand current—the value of peak current the CCS can withstand under the test
conditions specified in Clause 8.8.3.

1.3.16 Rated prospective short-circuit withstand current of a circuit—the r.m.s value of prospective
short-circuit current that this circuit can withstand during a specified time under the conditions specified
in Clause 8.8.3.

1.3.17 Rated short-time withstand current—the r.m.s. value of current that the CCS can carry during
a specified short time under the test conditions specified in Clause 8.8.3.

1.3.18 Shal—indicates that a statement is mandatory.
1.3.19 Should—indicates a recommendation.

1.3.20 Support bracket—a bracket attached to the main structure, which is used solely for the support
of the CCS.

1.3.21 Towing arm—a component fixed to the moving element and which carries the collector.
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SECTION 2 ELECTRICAL CHARACTERISTICS

2.1 RATED VOLTAGES

2.1.1 General A CCS shall be identified by the rated voltages of the conductor bar system in accordance
with Clauses 2.1.2 and 2.1.3.

2.1.2 Rated operational voltagesRated operational voltages are as follows:

(@) Single-phase supplyThe following rated voltages for main circuits for single-phase supply are
preferred:

TWO-WIre SYStEM . . . . . . e e 240 V and 415 V.

(b) Three-phase supplyThe following rated phase-to-phase voltages for main circuits for 3-phase supply
are preferred:

(i) 415V (phase-to-neutral 240 V).
(i) 600 V.

(c) DC supply The following rated voltages are preferred:
440 V and 600 V.

2.1.3 Rated insulation voltage The rated insulation voltage shall equal or exceed the maximum rated
operational voltage.

2.2 RATED CURRENTS
2.2.1 General A CCS shall be identified by rated currents in accordance with Clauses 2.2.2 to 2.2.4.
2.2.2 Rated continuous current The rated continuous current shall be stated by the manufacturer.

Preferred rated continuous current ratings expressed in amperes shall correspond to numbers in the
following series: 1.00, 1.25, 1.60, 2.00, 2.50, 3.15, 4.00, 5.00, 6.30, 8.00, 10.00, or decimal multiples of
these numbers (see AS 2752).

2.2.3 Rated short-time withstand current Preferred short-time withstand current ratings (symmetrical
r.m.s. values) expressed in kiloamperes shall be selected from the following:

10, 16, 20, 25, 31.5, 40, 50, 63, or 80 kA.

Unless otherwise specified, the withstand time shall be 1 s. If the time is other than 1 s, both the rated
short-time withstand current and the time shall be stated, e.g. 20 kA, 0.2 s.

2.2.4 Rated peak withstand current See Clause 2.6.3 and Table 2.3.

2.2.5 Rated prospective short-circuit withstand current The withstand time for the prospective short-
circuit current shall be 1 s, unless otherwise specified. If durations other than 1 s are required, they should
be stated in multiples of 0.05 s.

2.3 RATED FREQUENCY The preferred rated frequency is 50 Hz.
2.4 RESISTANCE AND REACTANCE VALUES The manufacturer shall state the following values:
(@) The mean ohmic resistance (R) of the CCS per metre length per phase—

(i) for all CCS irrespective of rated current: resistancg&® a conductor temperature of +20; and

(i) for CCS with a rated current greater than 630 A: resistancevRen thermal equilibrium is
reached at an ambient temperature of %Q@®or the rated current.

(b) The mean reactance (X) or impedance (Z) of the CCS per metre length per phase at rated frequency.

The values of R, X and Z may be determined by direct measurement or by calculations from measurements
(see Appendix C).

2.5 DIELECTRIC REQUIREMENTS (WITHSTAND VOLTAGES, CLEARANCES, AND
CREEPAGE DISTANCES)

2.5.1 Enclosed collector systemdhe insulation between conductors of different potential and any
connection thereto shall comply with the following requirements in respect of the appropriate rated
insulation voltage specified in Tables 2.1 and 2.2:

(@) The minimum impulse withstand voltage between live conductors and between live and earthed
conductors or supports shall be not less than the appropriate value specified in Column 2 of Table 2.1.
For uninsulated conductors in air, this requirement is deemed to be complied with if the clearance
distances are not less than the value specified in Column 3 of Table 2.1, in which case the impulse
voltage withstand test specified in Clause 8.8.2 is not required.
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The minimum clearance distances specified in Column 3 of Table 2.1 are not applicable for CCS
complying with the impulse withstand voltage requirements of Column 2 of Table 2.1 and verified by
test in accordance with Clause 8.8.2.

NOTE: Clearance distances less than these may withstand the specified impulse voltage levels by designing for more uniform
field conditions.

(b) The minimum creepage distances over the surface of insulation in air between live conductors and
between live conductors and earthed conductors or metallic supports shall be not less than the
appropriate value specified in Table 2.2 with respect to the degree of pollution and the insulation
material group (see footnotes to Table 2.2).

(c) The power frequency withstand voltage shall comply with the requirements of Clause 8.8.2.

TABLE 2.1

IMPULSE WITHSTAND VOLTAGE LEVELS AND CLEARANCE DISTANCES IN AIR

1 2 3
Rated insulation Minimum impulse Minimum clearance

voltage U;) withstand voltage distance
1.2/50 waveform*

Va.cord.c kv mm

<500 10 12

>500<800 16 19

>800<1000 20 24

* The impulse withstand voltage values in Column 2 are applicable to conditions at 1000 m elevation above sea level, i.e.
at a nominal atmospheric pressure of 90 kPa, and require correction for atmospheric pressure at other elevations (see

AS 1931.1).
TABLE 2.2
MINIMUM CREEPAGE DISTANCES
1 2 | 3 [ 4 | 5
Minimum creepage distance in air over the surface of insulation between live
Rated insulation conductors, and live conductors and earthed metal, mm
voltage U) Pollution degree 3* Pollution degree 4*
V a.c.ord.c. Material group t Material group 1
A B A B
<500 12 10.5 16 12.5
>500<800 19 16.5 25 20
>800<1000 24 19 32 25

* See Appendix F.

T Material groups A and B in the table are based on comparative tracking index (CTI) tests on samples specifically made for the
purposes in accordance with IEC 112 using solution A and are specified as follows:

A............. 17 CTI <400
B............. 40k CTI <600

2.5.2 Bare collector systemsThe insulation between conductors of different potentialand any connection
thereto shall comply with the following requirementin respect of a rated insulation volthyef(1000 V
(a.c. or d.c.):

(@) The clearance between bare conductor bars and between bare conductor bars and earthed metal shall
be not less than 40 mm.

(b) The creepage distance over the surface of the insulation in air between live conductors and between
live conductors and earthed metal or supports shall be not less than 40 mm.

(c) The power frequency withstand voltage shall comply with the requirements of Clause 8.8.2.

In measuring clearance and creepage distance, allowance shall be made for any sway, sag, or any
movement that may occur in the system during normal operation and service conditions.

2.6 SHORT-CIRCUIT PROTECTION AND SHORT-CIRCUIT STRENGTH

2.6.1 General The CCS may be protected against short-circuit currents by means of circuit-breakers,
fuses, or combinations of both, or other approved means.

NOTE: The purchaser, when ordering a CCS should specify the short-circuit conditions at the point of connection of the CCS
unless the prospective short-circuit current is less than 10 kKA.
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