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PREFACE

This Standard was prepared by the Standards Australia Committee for Safety in
Laboratories under the direction of the Chemical Standards Board to supersede
AS 2243.7—1980. It is Part 7 of a series of Standards on safety in laboratories
initiated to promote safe working practice in laboratories. The other parts of the series
are as follows:

Part 1 —General

Part 2—Chemical aspects

Part 3—Microbiology

Part 4—Ionizing radiations

Part 5—Non-ionizing radiations
Part 6—Mechanical aspects

Part 8 —Fume cupboards

Part 9—Recirculating fume cabinets

Although this Standard does not consider electrical installations during laboratory
construction, it is noted that AS 3000— 1991 will require residual current device
(RCD) protection on all general purpose outlets (GPOs) in domestic installations. It
is therefore strongly recommended that RCD protection be provided for GPOs in
laboratories.

© 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 whenever 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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5 AS 2243.7—1991
STANDARDS AUSTRALIA

Australian Standard
Safety in laboratories

Part 7: Electrical aspects

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard sets out general principles for the use of electrical equipment in all types of
laboratories, to promote electrical safety in laboratories and minimize personal injury and prevent property
damage.

This Standard is intended to cover all equipment which may be used in the laboratory including office equipment
such as word processors, photocopiers and typewriters. This Standard does not include the installation of
electrical fittings during the construction of the laboratory, which is the subject of AS 2982.

The Standard is not intended to replace any legislation, statutory requirements or electricity supply authority
regulations.

1.2 REFERENCED AND RELATED DOCUMENTS A list of referenced and related documents is given in
Appendix A.

1.3 DEFINITIONS For the purpose of this Standard, the definitions below apply.

1.3.1 Active — any terminal or conductor of a supply system which is maintained at a difference of potential
from the neutral or earthed conductor. In a system which does not include a neutral or earthed conductor, all
conductors shall be considered to be active conductors.

1.3.2 Appliance, portable — denotes either an appliance which is moved while in operation or an appliance
which can easily be moved from one place to another while connected to the supply.

1.3.3 Appliance, hand held — a portable appliance intended to be held in the hand during normal use, the
motor, if any, forming an integral part of the appliance.

1.3.4 Appliance, stationary — either a fixed appliance or an appliance which cannot easily be moved from one
place to another.

1.3.5 Appliance, fixed — an appliance which in normal use is fastened to a support or otherwise secured in a
specific position.

1.3.6 Authorized — complying with the appropriate Standard, or having the approval or acceptance of the
supply authority or, where existing Standards or authority regulations do not apply, authorized by the head
officer.

1.3.7 Cable, flexible — a cable, consisting of conductors, insulation and covering that afford flexibility.

1.3.8 Conductor — a wire or other form of conducting material suitable for carrying current, but not including
wire or other metallic parts directly employed in converting electrical energy into another form.

139 Cord — a length of flexible cord, one end of which terminates in a plug, and the other end in a
cord-extension socket.

1.3.10 Cord, flexible — a flexible cable, having not more than five cores, in which no wire exceeds a diameter
of 0.30 mm and no conductor has a cross-sectional area of more than 4 mm?.

1.3.11 Dead — a term applied to an object which is at or about earth potential and disconnected from any live
system.

1.3.12 Earthed — connected to the general mass of earth, in accordance with the appropriate requirements of
AS 3000, such that the electrical isolation of any defective equipment occurs through the operation of protective
apparatus.

1.3.13 Earth leakage device (ELD) — see Clause 1.3.22.

1.3.14 Equipment — any accessory, appliance, apparatus, device, lighting fitting, fixture, material or the like
used or intended for use as part of, or in connection with, an electrical installation.

1.3.15 Hazardous area — an area in which an explosive atmosphere is present or may be expected to be present
in quantities that require special precautions for the construction, installation and use of potential ignition.
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1.3.16 Head officer — the person on whom ultimate responsibility for the conduct of a laboratory devolves.

NOTE: In normal managerial processes, the person physically concerned with laboratory safety, e.g. section head with appropriate
technical expertise, professional engineer, scientist or safety officer,may be delegated tothe position of ‘head officer’. As administrative
appointments and terms vary from establishment to establishment the title of the person delegated will vary from place to place.

1.3.17 Let-go current — the maximum current a person can tolerate when holding an electrode and still let go
of this electrode using muscles directly stimulated by that current.

1.3.18 Live (alive) — a term applied to an object when a difference of potential exists, or would exist, between
it and earth under normal conditions of operation. With the exception of earthing conductors, copper sheaths of
mineral-insulated metal-sheathed (MIMS) cables used in earth sheath return systems and neutral busbars or links
in installations where the multiple-earthed neutral system is employed, all metal connected to the neutral
conductor of the supply system, even if such neutral be earthed at the source of supply, is deemed to be live, as
specified in AS 3000.

1.3.19 Outlet, general purpose (GPO) — a low voltage socket-outlet having a rating of 10 A and which is
designed to accommodate a 10 A three-pin flat-pin plug complying with Figure 2.1(a) of AS 3112.

NOTE: A GPO which is specially set aside for the connection of a fixed or stationary appliance or a luminaire may be deemed to be
a socket-outlet if it is installed at a height in excess of 2.3 m above the ground, floor or platform.

1.3.20 Plug — a device intended for insertion in a socket-outlet, cord-extension socket or plug-socket adaptor
to make a detachable connection between the contacts of any such accessory and the conductors of a flexible cord
or flexible cable.

NOTE: The commercial terms ‘plug top” and ‘appliance plug’ are covered by this definition.

1.3.21 Socket-outlet — a device for fixing or suspension at a point and having contacts intended to make a
detachable connection with the pins of a plug. The term ‘socket-outlet’ is deemed to include a cord extension
socket attached to a flexible cord or cable which is permanently connected to fixed wiring. (See also
Clause 1.3.19.)

1.3.22 Residual current device (RCD) — a device incorporating a means for detecting a residual current, with
an associated means of isolating the circuit.

NOTE: These devices were previously known as earth leakage core balance units (ELCBs) and earth leakage devices (ELDs).

1.3.23 Socket-cord extension — a device designed for attachment to a flexible cord and having contacts to
enable a detachable connection with a plug.

1.3.24 Supply authority — any person or organization engaged in the supply of electricity to the public or in
the generation of electricity for supply directly or indirectly to the public, whether by virtue of any statute or any
franchise agreement under any Act or otherwise.

1.3.25 Voltage — differences of potential normally existing between conductors, and between conductors and
earth, as follows:

(a) Extra-low voltage — not exceeding 32 V alternating current or 115 V direct current.
(b) Low voltage — exceeding extra-low voltage, but not exceeding 250 V.

(¢) Medium voltage — exceeding low voltage but not exceeding 650 V.

(d) High voltage — exceeding 650 V.
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SECTION 2 GENERAL INFORMATION

2.1 RESPONSIBILITY FOR SAFETY

2.1.1 Head officer The head officer shall ensure that all staff are given training in operating and emergency
procedures appropriate to the type of work being carried out. A sufficient number of staff, who work in
laboratories where there is a risk of electrical shock, shall receive training in treatment of electric shock victims
(see Appendix B).

The head officer shall nominate an officer to be responsible for ensuring that all electric tools and appliances in
use or capable of being used, are electrically safe. The head officer shall keep a register of all appliances and
tests on general purpose outlets and appliances.

2.1.2 Safety observer Where there is danger of an accidental contact withexposed live, high-voltage conductors
or equipment, the head officer shall appoint a safety observer. The safety observer’s duties shall be limited to
warning personnel who approach live equipment, to disconnecting the mains supply, where necessary, and
additional duties as instructed.

2.2 ELECTRICAL APPLIANCE REGISTER A register of all electrical appliances used, or capable of being
used within the department shall be maintained and shall include the following information:

(a) Appliance details Type of appliance, manufacturer, date of purchase, nameplate details including
identification number, voltage, current and power rating, size and type of cord, location and inspection
period.

(b) Details of inspections, tests and repairs The record of inspections, tests and repairs shall include the date
on which the work was carried out, the name of the person performing the work, and the test results.

2.3 DOCUMENTATION OF CIRCUITRY The circuitry for appliances constructed in-house, and
modifications to the circuitry of existing appliances, shall be fully documented and up to date records shall be
maintained. Periodic electrical safety reviews shall be conducted to ensure that cumulative modifications and
additions to circuitry have not introduced new unprotected hazards or invalidated the protection previously
provided. Electrical safety reviews shall encompass both operating and emergency procedures, new work and
equipment.

24 LABORATORY SAFETY MANUAL The laboratory safety manual (see AS 2243.1) shall clearly state
emergency and laboratory evacuation procedures. A section of the laboratory safety manual, devoted to electrical
safety, should detail correct procedures for the use of electrical apparatus and any apparatus design limitations.
The safety manual should also reference sources of information for the treatment of electric shock and the
procedure to use in case of fire.

NOTE: Appendix B describes treatment for the effects of electric shock. Appendix C describes procedures to be carried out in the event
of an electrical fire. Additional information on the physiological effects of electric shock are given in Appendix D.

2.5 COLOUR CODING OF CONDUCTORS The colour coding of conductor insulation in 3-core flexible cords
(except for those used in fixed wiring) is as follows:

Conductor type Present Australian and Previous Australian coding
international coding
Active Brown Red
Neutral Blue Black
Earth Green/Yellow Green

NOTE: The above coding may not apply to heavy duty cords (see Table 2.20 and Table 2.21 of AS 3191).

2.6 SOCKET-OUTLET POLARIZATION The wiring convention for all single-phase plug sockets when
viewed from the front of the outlet shall be earth (E), active (A), neutral (N) in a clockwise direction (see
Figure 2.1).
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NOTE: The letters A, N and E are not normally shown on the front of socket-outlets.

FIGURE 2.1 SOCKET-OUTLET WIRING CONVENTION
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