
 

3.1.2 Selection and installation 

Wiring systems shall be selected and installed to perform the 

following functions or have the following features: 

(a) Protect against physical contact with live parts by durable 

insulation materials or by placing live parts out of reach. 

(b) Satisfy current-carrying capacity, voltage drop and other 

minimum size requirements for conductors. 

(c) Provide reliability and electrical continuity of connections, joints 

and terminations. 

(d) Provide adequate strength of supports, suspensions and fixings. 

(e) Suit intended use, including applications requiring a particular 

type of wiring system, e.g. fire-resistance, explosion protection, 

safety services. 

(f) Protect against mechanical damage, environmental and other 

external influences by enclosure or other means. 

(g) Installed in accordance with the requirements of this Section and 

the additional requirements as specified in the manufacturer’s 

instructions. 



 

These requirements include references to Standards to provide— 

(a) additional requirements of this Standard listed in Clause 7.8.2; 

(b) requirements that, when fully satisfied, are deemed to comply 

with this Standard listed in Clause 7.8.2.18; and 

(c) guidance for specific electrical installations and situations, listed 

in Clause 7.8.3, compliance with which is not required by this 

Standard but may be required by relevant regulatory authorities. 

The method of applying these and other Standards varies in the 

different jurisdictions. 

7.8.2 Standards containing additional requirements 

7.8.2.1 Construction and demolition sites 

Electrical installations for construction and demolition sites shall comply 

with AS/NZS 3012. 

7.8.2.2 Electromedical treatment areas 

Electrical installations in electromedical treatment areas (including home 

patient areas) shall comply with AS/NZS 3003. 

7.8.2.3 Transportable structures and vehicles including their site supplies 

Electrical installations in transportable structures and vehicles including 

their site supplies shall comply with AS/NZS 3001. 

7.8.2.4 Marinas and recreational boats 

Electrical installations in marinas and recreational boats shall comply with 

AS/NZS 3004. 
NOTES: 

1 AS/NZS 3004 is a two-part Standard as follows: 

(a) AS/NZS 3004.1 provides requirements for electrical installations on 

marinas. 

(b) AS/NZS 3004.2 provides requirements for electrical installations in 



recreational boats. 

2 In Australia, for electrical installations on commercial vessels, 

refer to the Australian Maritime Safety Authority, National Marine 

Safety Committee’s National Standard for Commercial Vessels, 

Part C: Design and construction—Section 5: Engineering—Subsection 5B: 

Electrical (NSCV C 5B). 

7.8.2.5 Shows and carnivals 

Electrical installations in shows and carnivals shall comply with 

AS/NZS 3002. 

7.8.2.6 Telecommunication network power supplies 

Extra-low voltage (d.c.) power supply installations within public 

telecommunication networks shall comply with AS/NZS 3015. 

7.8.2.7 Cranes and hoists 

Electrical installations for cranes and hoists shall be in accordance with the 

applicable requirements of this Standard. 
NOTE: Such electrical installations may be subject to the requirements of the 

AS 1418 series or other requirements of the relevant regulatory authorities. 

7.8.2.8 Lifts 

Electrical installations for lifts shall be in accordance with the applicable 

requirements of this Standard. 
NOTES: 

1 See Clause 7.2.3.4 for requirements affecting the control and arrangement 

of special lift installations. 

2 Such electrical installations are within the scope of the AS 1735 series and 

compliance therewith may be required by the relevant regulatory authorities. 

 

Neon 

7.8.2.9 High voltage installations 

* In Australia, high voltage electrical installations shall comply with AS 
2067. 

In New Zealand, high voltage installation shall comply with the 

New Zealand Electricity (Safety) Regulations 
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Tutorial 13  
1. The Australian standard specific to construction and demolition sites is;  
(a) AS 3000  

(b) AS 3001  

(c) AS 3004  

(d) AS 3012  
 

2. The Australian standard specific to camping and caravan sites is; 

(a) AS 3000 
(b) AS 3001 

(c) AS 3004 
(d) AS 3012 

 

 
3. According to Australian standards extension leads used on construction sites must be 
tested and tagged;  
(a) daily  

(b) monthly  

(c) every 3 months  



(d) yearly  
 

 

 
4. According to Australian standards fixed R.C.D.s installed on construction sites must be 
tested using the trip button;  

(a) daily  

(b) monthly  

(c) every 3 months  

(d) yearly  
 

 

 
5. The minimum current rating of the circuit breaker protecting a caravan site final sub-

circuit is:-  

(a) 8 A;  

(b) 10 A;  

(c) 16 A;  

(d) 20 A.  
 



 

 
6. A suitable underground wiring system for a caravan park where pegs are not likely to 

be driven is:-  
(a) category A at a depth of 0.5m  

(b) category A at a depth of 1.0m  

(c) category A at a depth of 1.5m  

(d) category A at a depth of 2.0m.  
 
 

 
7. A suitable underground wiring system for a caravan park where pegs greater than 
400mm are likely to be driven is:-  

(a) category A at a depth of 0.5m  

(b) category A at a depth of 1.0m  

(c) category A at a depth of 1.5m  

(d) category A at a depth of 2.0m.  
 

2.1.2 Underground wiring 

Underground wiring should, where possible, be installed where pegs or anchor stakes are 

not likely to be driven. 

If installed where pegs or anchor stakes are likely to be driven, the following requirements 

shall apply further to those of AS/NZS 3000. 

(a) The cable shall be located at a depth of not less than 1.5m. 

 

 



 
8. A type of cable not suitable for overhead wiring in a caravan park is:-  
(a) hard drawn bare copper;  

(b) orange circular on a catenary cable  

(c) neutral screened;  

(d) parallel webbed  

 

3.4 WIRING SYSTEM 

3.4.1 Size and type of cable 

Fixed wiring forming part of the electrical installation within registrable relocatable 

premises shall consist of multi-stranded insulated and sheathed cables or flexible cords 

having not less than seven strands and a conductor cross-sectional area of not less than 

1 mm2. 

Particular care should be taken to preserve double insulation or the equivalent between the 

live (active and neutral) conductors of all wiring and electrical equipment not protected by 

an RCD and any conductive material. 

 

 
9. The minimum height above ground level for overhead wiring above a caravan park 

roadway is:-  

(a) 6.0 m;  

(b) 5.5 m;  

(c) 4.5 m;  

(d) 4.1m.  

 

2.1.3 Overhead wiring 

Further to the requirements for aerial wiring specified in AS/NZS 3000, overhead wiring 

shall be installed so that cables are maintained at a height of not less than 6 m above the 

ground or relevant elevated area and located at a minimum of 2 m outside the vertical plane 

extending from the horizontal boundary of any site. Overhead wiring shall consist of 

either— 

(a) insulated aerial conductors; or 

(b) cable supported by a catenary. 
NOTE: In the interests of safety, underground 

 

 
10. The minimum mounting height of a caravan park site non lockable switch board is:-  
(a) 1.6m;  

(b) 1.2m;  

(c) 0.9 m;  

(d) 0.6m.  

 

2.3.2.4.7 Height of socket-outlets and associated devices 

Each socket-outlet and each associated circuit-breaker, RCD and operating switch mounted 

on or in a service pillar shall be located not less than 0.8 m and not more than 1.5 m above 

the surface on which an operator would stand. 



 

 
11. Describe a suitable method and frequency for testing a portable RCD on a building 

site by a qualified person.  
_____________________________________________________________  
Reference _____________ (Clause number _______________) 

3.4.2 Periodic verification 
Construction wiring (including switchboards and transportabLe structures) shall be visually 

inspected to verify the integrity of the installation at intervals not exceeding those specified 

in Table 3. RCDs shall be tested in accordance with Clause 3.5. Faults shall be rectified in 

accordance with Clause 3.8.1. 

In New Zealand only, complete a construction and demolition verification certificate after INZI 
completion of the verification detailed in Clause 3.4.2 . 

 

 
12. Describe a suitable method for fixing TPS cable to a catenary wire, to form a 

catenary wiring system.  
_________________________________________________________________  
Reference _____________ (Clause number _______________) 

2.5.8 Cables supported by a catenary 
Cables supported by means of a catenary shall be stranded or flexible cables affording 

double insulation or the equivalent of double insulation. 

 

 
13. Is it permitted to cable tie construction wiring to the mesh of free standing 

temporary fencing?  
_____________________________________________________________  
Reference _____________ (Clause number _______________) 



 

No 

2.5.3 Protection against mechanical damage 
A risk assessment should be undertaken, prior to the installation of cables or whenever a 

change occurs, as to the likelihood of the cables being exposed to mechanical damage. 

Where the risk assessment identifies a risk of damage to cables, and the cables cannot be 

relocated to an alternative position. they must be protected by a suitable enclosure or barrier 

not less effective than- 

(a) medium duty rigid or corrugated conduit of insulating material; or 

(b) heavy duty rigid or corrugated conduit of insulating material; or 

(c) flexible electrical hose; or 

(d) armoured cable; or 

(e) other means that provide equivalent protection against mechanical damage. 

AS/NZS 3000 provides guidance in Appendix H. 

 

 

 
14. Describe a method used to prevent strain on the connection plug of a connection.  
_____________________________________________________________  
Reference _____________ (Clause number _______________) 

2.6.9 Protection of flexible cords or cables 
Flexible cords and cables shall not be subject to mechanical damage, damage by liquids or 

damage by high temperatures. 

Where flexible cords or cables supplying electrical equipment are more than 4m in length or 

are not in view of the person using the electrical equipment, they shall be- 

(a) provided with suitable protection against, or located where they are not subjected to, 

mechanical damage, damage by liquids or high temperature; or 

(b) supported off the floor or ground on stands or hangers covered with material that is 

non-conducting and will prevent mechanical damage to the cable.. 

 

 
15. Is RCD protection mandatory for supplies on construction site?  

_____________________________________________________________  
Reference _____________ (Clause number _______________) 

Yes 

2.4.6.1 Final sub-circuits o/'construction wiring 

A II final sub-circuits of construction wiring shall be protected at the switchboard where the 

final sub-circuits originate by residual current devices, with a maximum rated residual 

current of 30 mA, that operate in all live (active and neutral) conductors. The final subcircuits 

shall be arranged-- 

(a) where the number of ReDs installed exceeds one; or 

(b) where more than one lighting circuit is installed, 

the lighting circuits shall be distributed between RCDs. 
NOTE: This arrangement is intended to minimize the impact of the operation of a single ReD. 

Exceptions: Additional protection by an ReD need not app~v to any o/the .fbllowillg types 

offinal sub-circuit: 

(i) Final sub-circuits supplying electrical equipment where safe mechanical operation is 

at risk, e.g. electric cranes or personnel lifts. 

(ii) Final sub-circuits where all appliances, luminaires and other electrical equipment 

are supplied/rom a directly connected SELV or PEL V source in accordance with the 

requirements ofA,)iNZS 3000/or extra low-voltage supply. 



 
16. What is the minimum height above ground level at which festoon lighting can be 
installed?  

_____________________________________________________________  
Reference _____________ (Clause number _______________) 

2.7.6 Festoon lighting 
(a) Festoon lampholders shall be permanently moulded to their supply cable and shall be 

provided with a non-conductive mechanical guard for the lamp. 

(b) The maximum permitted operating voltages for festoon lighting are: 

(i) In Australia, extra-low voltage (::;;50 Va.c.). 

(ii) In New Zealand, low voltage (e.g. 230 V a.c.) provided the circuit is protected 

by 30 mA ReDs, as detailed in Clause 2.4.6. 

(c) Festoon lighting shall be supported at least 2.5 m above any floor, ground, platform 

or working area or be installed immediately below a ceiling. 

 

 
17. What is the maximum permissible supply voltage for festoon lighting?  
_____________________________________________________________  
Reference _____________ (Clause number _______________) 

 

2.7.6 Festoon lighting 
(a) Festoon lampholders shall be permanently moulded to their supply cable and shall be 

provided with a non-conductive mechanical guard for the lamp. 

(b) The maximum permitted operating voltages for festoon lighting are: 

(i) In Australia, extra-low voltage (::;;50 Va.c.). 

18. What is the maximum permissible percentage voltage drop from the point of supply 
to socket outlets mounted in service pillars.  

_____________________________________________________________  
Reference _____________ (Clause number _______________) 

 



 
19. What is the minimum mounting height for socket outlets and associated devices 
mounted on service pillars in a caravan park?  
_________________________________________________________________ 
2.3.2.6.2 Height 

The maximum and minimum height of a service pillar shall be dictated by Clauses 2.3.2.4.7 

and the requirements of AS/NZS 3000. Where a service pillar would otherwise be less than 

1.5 m high, consideration should be given to attaching a device to increase the effective 

clearly visible height to 1.5 m. Such devices would include flags or wands, coloured to be 

appropriately visible to drivers manoeuvring vehicles 

 

4.4.2 Construction 

The outlet box shall be constructed from durable, impact-resistant, non-hygroscopic 

materials and shall provide mechanical protection for the socket-outlets, switches and 

electrical equipment mounted on or contained therein. It may also incorporate lighting 

equipment complying with Clause 4.5. The outlet box shall be provided with facilities to 

maintain the socket-outlets, switches, and other electrical equipment mounted on or 

contained therein a minimum of 300 mm above the ground. 

 

 
20. Is a caravan treated as a separate MEN installation  
_________________________________________________________________  
Reference _____________ (Clause number _______________) 
No 
3.5 EARTHING 

3.5.1 Detachable connection 

3.5.1.1 General 

Where either or both ends of a supply lead to the relocatable premises will be detachable, 

the protective earthing conductor within the relocatable premises shall be— 

(a) run as directly as practicable to; and 

(b) effectively connected; 

to the earth contact of the appliance inlet or the earth terminal of the direct connection point 

on the premises. 

Where there is more than one appliance inlet or direct connection point, or any combination 

of the two, the earth-contacts of all the inlets and the earth connection of all direct 

connection points shall be directly bonded together as well as to the protective earthing 

conductor. In addition, the following requirements shall apply: 

(i) Isolation of protective earthing conductor 

No direct connection shall be made at the relocatable premises between the protective 

earthing conductor of the relocatable premises electrical installation and the general 

mass of earth, e.g. by means of a driven electrode. 

No connection shall be made at the relocatable premises between any live (active or 

neutral) conductor and the protective earthing conductor of the relocatable premises 

electrical installation. 

 

 
21. List the items of equipment in a caravan that need to be earthed.  

______________________________________________________________________
______________________________________________________________________

______________________________________________________________________
______________________________________________________________________

_____________________________________________  
Reference _____________ (Clause number _______________) 
 
3.5.1.2 Equipment to be earthed 

The following items of equipment shall be effectively connected to the protective earthing 



conductor: 

(a) The conductive material of the chassis or frame regardless of the type of material of 

which the outer enclosure of the relocatable premises is constructed. 

(b) The outer enclosure of the relocatable premises, if constructed of conductive material, 

including rigid annexes attached to the relocatable premises. Where the outer 

enclosure of the relocatable premises comprises a number of conductive sheets, and 

connection to the protective earthing conductor is required to comply with this 

Clause, the protective earthing conductor need only be attached directly to one sheet, 

provided that effective electrical bonding is maintained between each sheet by 

riveting, screwing, or similar means. 

(c) Window and door frames of conductive material where any part of the relocatable 

premises’ electrical installation is within 100 mm of the frame. 

(d) The earthing contact of all socket-outlets. 

(e) The exposed conductive parts of electrical equipment required to be earthed in 

accordance with AS/NZS 3000. 

 

 
22. Describe the precautions to be taken where wiring passes through a caravan frame.  
______________________________________________________________________

______________________________________________________________________
_______________________________________________________  
Reference _____________ (Clause number _______________) 

3.2.1 Detachable connection at the relocatable premises 

Where the supply to the relocatable premises is to be by means of a detachable connection 

at the premises, the premises shall be fitted with one or more appliance inlets complying 

with either— 

(a) AS/NZS 3109.1; 

(b) AS/NZS 3123; or 

(c) for New Zealand, IEC 60309-2 . 

The choice of the type of appliance inlet(s) should be made following consideration of 

conditions of use likely to apply in the areas, states or countries where it is anticipated that 

the premises will be used. This includes possible requirements of relevant regulatory 

authorities. 

Each appliance inlet shall— 

(i) be mounted with the earthing pin not in the uppermost position in relation to the other 

pins; 

(ii) be mounted in a readily accessible position on the exterior of the relocatable 

premises; 

(iii) be fixed to the relocatable premises in such a manner that it is mechanically protected 

against any risk of damage that may reasonably be anticipated; 

(iv) comply with AS/NZS 1939 with a minimum degree of protection of IP24 both with 

and without a cord extension socket inserted; and 

(v) in New Zealand, be rated at not less than the maximum demand of the relocatable 

premises. 

If the appliance inlet is mounted on the same face of the vehicle as any entry door 

(including those to the driving cabin of a campervan, motor home or similar but not 

including loading or service hatches) the appliance inlet shall be located not less than 1.5 m 

from any such doors. 

Further to these requirements, it is recommended that the appliance inlet be located on a 

separate face of the vehicle from the primary access door to the relocatable premises and 

not less than 150 mm from any outward opening hinged window, access hatch or similar. 
NOTE: Subject to these requirements, consideration should be given to placing the appliance inlet 

assembly away from the areas of the relocatable premises where it would be more prone to the 

ingress of dirt and moisture, particularly during travel. 
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7.5.6 Arrangement of PELV circuits 

The following applies for PELV circuits, where one conductor of the output 



circuit is earthed. 

Basic protection shall be provided by— 

(a) barriers or enclosures affording a degree of protection of at least 

IPXXB or IP2X; or 

(b) insulation capable of withstanding a test voltage of 500 V a.c. for 

1 min. 

Exception: Basic protection shall be deemed unnecessary if electrical 

equipment is within the zone of influence of equipotential bonding and the 

nominal voltage does not exceed— 

1 25 V a.c. or 60 V ripple-free d.c., when electrical equipment is 

normally used in a dry location only and large-area contact with the 

human body is not to be expected; or 

2 6 V a.c. or 15 V ripple-free d.c., in all other cases. 
NOTES: 

1 The earthing of circuits may be achieved by an appropriate connection to 

earth within the source itself. 

2 AS/NZS 60479 indicates that large-area contact is approximately 8000 mm2. 

3 Insulation is capable of withstanding the test voltage for the required period 

when the insulation resistance, after the test voltage has been applied for 

the specified period, remains above the required minimum value. 

 
 

1.4.128 Voltage 

Differences of potential normally existing between conductors or 

between conductors and earth as follows: 



(a) Extra-low voltage Not exceeding 50 V a.c. or 120 V ripple-free 

d.c. 

(b) Low voltage Exceeding extra-low voltage, but not exceeding 

1000 V a.c. or 1500 V d.c. 

(c) High voltage Exceeding low voltage. 
 

 
7.6.2 Application 

7.6.2.1 In Australia 

In Australia, electrical installations and those portions of electrical 

installations operating at high voltage shall be installed in accordance with 

AS 2067. 

7.6.3 Issues relevant to high voltage installations 

For the design of electrical installations with voltage 1 kV or more, the 

issued that shall be taken into account include the following: 

(a) Insulation levels to withstand highest voltage and/or impulse withstand 

voltages. 

(b) Minimum clearances to live parts taking into account electrode 

configurations and impulse withstand voltages. 

(c) Minimum clearances under special conditions. 

(d) The application of various devices connected to the system. 

(e) The methods of installation of equipment, cables and accessories. 

(f) General requirements of installations regarding choice of circuit 



arrangement, documentation, transport routes, lighting, operational 

safety and labelling. 

(g) Special requirements with respect to buildings. 

(h) Protection measures with respect to access. 

(i) Protection measures with respect to fire. 

(j) Provision of earthing such that the system operates under all 

conditions and ensures safety of human life where there is legitimate 

access. 

(k) Testing. 

 
 

7.7 HAZARDOUS AREAS (EXPLOSIVE GAS OR COMBUSTIBLE 

DUSTS) 

7.7.1 Scope 

The particular requirements of this Clause (Clause 7.7) apply to the 

selection of electrical equipment and its installation to ensure safe 

use in areas where flammable or combustible materials are produced, 

prepared, processed, handled, stored or otherwise exist, and therefore 

may give rise to an explosive atmosphere. 



7.7.2 Classification of hazardous areas 

7.7.2.1 Responsibility for classification 

The responsibility for classification of a hazardous area (see Clause 1.4.15) 

rests with the persons or parties in control of the installation. The 

requirements are contained in AS/NZS 60079.10.1 for gas or vapour and 

AS/NZS 60079.10.2 for combustible dust. 

7.7.2.2 Hazardous areas (AS/NZS 60079 series) 

For the purposes of classification, two types of hazardous area are as 

follows: 

(a) Hazardous area (gas or vapour) in which an explosive gas atmosphere 

is present, or may be expected to be present, in quantities such as to 

require special precautions for the construction, installation and use of 

apparatus. 
NOTES: 

1 Hazardous areas are divided into zones based upon the frequency and 

duration of the occurrence of explosive gas atmospheres. 

2 Explosive gas atmospheres include flammable vapours (from liquids). 

(b) Hazardous area (dust) in which combustible dust in the form of a cloud 

is present, or may be expected to be present, in quantities such as to 

require special precautions for the construction, installation and use of 

equipment. 
NOTES: 

1 Hazardous areas are divided into zone based upon the frequency and 

duration of the occurrence of explosive dust atmospheres. 

2 The potential of creating an explosive dust cloud from a dust layer. 

3 Combustible dusts may include fibres and flyings. 

7.7.2.3 Reduction or elimination of the hazard 

Through design and operation, it is possible to reduce the degree of 

hazard. This is achieved by giving attention to items such as plant layout, 

product containment and ventilation. 
 
 
 



 



 
 
 

 



 
 



 



 



 
1.4.44 Damp situation 

A situation in which moisture is either permanently present, or 

intermittently present to such an extent as would be likely to impair 

the effectiveness or safety of an electrical installation that complies 

with this Standard for ordinary situations. 



 
6.2.2 Classification of zones 

6.2.2.1 Baths and showers 

Four zones (Zones 0, 1, 2 and 3) are classified for baths and showers: 

(a) Zone 0 shall be the area of the interior of a bath or a shower base. 
NOTE: A shower base may be defined by either a raised hob or a 

depression in the floor. 

(b) Zone 1 for a bath shall be the area limited by the following: 

(i) Zone 0. 

(ii) The vertical projection of the internal rim of the bath above 

Zone 0. 

(iii) When the bath contains a shower, by the vertical plane 1.2 m 

radius from the shower fixed plumbing connection. 

(iv) In Australia, by the floor and a horizontal plane 2.5 m above the 

floor. 

(v) In New Zealand, by the floor and a horizontal plane 2.25 m above 

the floor. 

(vi) The height of the fixed plumbing connection, if higher than the 

horizontal plane specified in Item (iv) or (v). 
NOTE: A barrier of a height at which the shower connection is made to the 

fixed plumbing, or 1.8 m, whichever is the greater, may be used to reduce 

the 1.2 m dimension in Item (b)(iii). 

(c) Zone 1 for a shower shall be the area limited by the following: 



(i) Zone 0. 

(ii) For a fixed plumbing connection on the wall, by the vertical plane 

1.2 m radius from the fixed plumbing connection. A barrier of a 

height at which the shower connection is made to the fixed 

plumbing, or 1.8 m, whichever is the greater, may be used to 

reduce the 1.2 m dimension. 

* (iii) For a fixed plumbing connection on the ceiling, by the vertical 
plane horizontally distant from the fixed plumbing connection, and 

as follows: 

(A) In Australia, a radius of 0.6 m. 

Exception: A barrier with a minimum height of 1.8 m may be 

used to reduce the 0.6 m dimension. 

(B) In New Zealand, a radius of 1.2 m. 

Exception: A barrier with a minimum height of 1.8 m may be 

used to reduce the 1.2 m dimension. 

(iv) In Australia, by the floor and a horizontal plane 2.5 m above the 

floor. 

(v) In New Zealand, by the floor and a horizontal plane 2.25 m above 

the floor. 

(vi) The height of the fixed plumbing connection, if higher than the 

horizontal plane specified in Item (iv) or (v). 
NOTE: Examples of barriers include a hinged or sliding door, or a shower 

curtain. 

(d) Zone 2 shall be the area limited by— 

(i) the vertical plane limiting Zone 1 and the parallel vertical plane 

0.6 m external to Zone 1; and 

(ii) the floor and the horizontal plane 2.25 m above the floor. 

(e) Zone 3 shall be the area limited by the following: 

(i) The vertical plane limiting Zone 2 and the parallel vertical plane 

2.4 m external to Zone 2. 

(ii) In Australia, by the floor and a horizontal plane 2.5 m above the 

floor. 

(iii) In New Zealand, by the floor and a horizontal plane 2.25 m above 

the floor. 

(iv) In Australia, Zone 3 shall include the area above Zone 2 up to 

2.5 m above the floor. 

Examples of these zones are shown in Figures 6.1 to 6.11. 

6.2.2.2 Other fixed water containers 

Two zones (Zones 0 and 2) are classified for fixed water containers other 

than baths and showers: 

(a) Zone 0 shall be the area of the interior of the water container. 

* (b) Zone 2 for an individual water container with a capacity not exceeding 
40 L, and having fixed water outlets, shall be the area limited by— 

(i) the vertical plane 0.15 m from the internal rim of the water 

container; and 

(ii) the floor and the horizontal plane 0.4 m above the water 



container. 
NOTE: Figure 6.12 shows a typical double bowl sink where the capacity of 

each container does not exceed 40 L. 

* (c) Zone 2 for water containers having either a capacity exceeding 40 L, 
or a water outlet through a flexible hose, shall be the area limited by— 

(i) the vertical plane 0.5 m from the internal rim of the water 

container; and 

(ii) the floor and the horizontal plane 1.0 m above the water 

container. 

Examples of these zones are shown in Figures 6.13 and 6.14. 
NOTES: 

1 There is no Zone 1 or 3 for these water containers. 

2 An example of a water outlet through a flexible hose is a vegetable sprayer. 
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6.2.3 Protection against electric shock—Prohibited measures 

The following measures of protection against electric shock are prohibited 

and shall not be used: 

(a) Protection by means of obstacles, in accordance with Clause 1.5.4.5. 

(b) Protection by placing out of reach, in accordance with Clause 1.5.4.6. 

6.2.4 Selection and installation of electrical equipment 

6.2.4.1 Degree of protection required 

Electrical equipment permitted to be installed in a classified zone shall have 

at least the following degree of protection: 

(a) In Zone 0—IPX7. 

(b) In Zones 1 and 2—IPX5 in communal baths/showers; IPX4 in other 

locations. 

(c) In Zone 3—IPX5 in communal baths/showers; no specific degree of 

protection in other locations. 

The requirements for selection and installation of electrical equipment are 

provided in Table 6.1. 

6.2.4.2 Socket-outlets 

Socket-outlets shall not be installed within 0.3 m of the floor of a bathroom, 

laundry or other similar location where the floor is likely to become wet. 

Regardless of the degree of protection provided by the equipment, the 

following requirements apply to the installation of socket-outlets in 

classified zones: 

(a) Zone 0 and Zone 1 Socket-outlets shall not be installed in Zone 0 

or 1. 

(b) Zone 2 Socket-outlets installed in Zone 2 shall be— 

(i) of the automatic switching type incorporated in a shaver supply 

unit complying with AS/NZS 3194; or 

(ii) protected by an RCD with a fixed rated residual current not 

exceeding 30 mA and enclosed in a cupboard that maintains the 

enclosure of the socket-outlet during normal operation of the 



connected equipment. 

(c) Zone 3 Socket-outlets installed in Zone 3 shall be— 

(i) protected by an RCD with a fixed rated residual current not 

exceeding 30 mA; 

(ii) supplied individually as a separated circuit, in accordance with 

Clause 7.4; or 

(iii) supplied as an SELV or a PELV system, in accordance with 

Clause 7.5. 

6.2.4.3 Switches and other accessories 

Switches and other accessories shall not be installed within 0.3 m of the 

floor of a bathroom, laundry or other similar location where the floor is 

likely 

to become wet. 

The following requirements apply to the installation of switches and other 

accessories in classified zones: 

(a) Zone 0 Switches and other accessories shall not be installed in 

Zone 0. 

(b) Zone 1 and Zone 2 Only switches and accessories with at least the 

required degree of protection shall be installed in Zones 1 and 2. 

6.2.4.4 Luminaires 

The following requirements apply to the installation of luminaires in 

classified zones: 

(a) Zone 0 Luminaires installed in Zone 0 shall be— 

(i) provided with the required degree of protection; 

(ii) designed and constructed specifically for use in a bath, shower or 

water container; 

(iii) supplied at a nominal voltage not exceeding 12 V a.c. or 30 V 

ripple-free d.c.; and 

(iv) supplied from a source located outside Zone 0 as an SELV or a 

PELV system, in accordance with Clause 7.5. 

(b) Zones 1, 2 and 3 Luminaires installed in Zones 1, 2 and 3 shall be 

provided with at least the required degree of protection. 

Exceptions: Regardless of the degree of protection provided by the 

equipment, the following luminaires may be installed in Zone 2: 

1 Luminaires of Class II construction (double or reinforced 

insulation) that require the removal of a cover to access lamps. 
NOTE: A batten holder is not a Class II luminaire. 

2 Luminaires supplied from a source located outside Zone 2 as an 

SELV or a PELV system, in accordance with Clause 7.5. 

6.2.4.5 Other electrical equipment 

The following requirements apply to the installation of appliances and other 

electrical equipment in classified zones: 

(a) Zone 0 Appliances and other electrical equipment installed in Zone 0 

shall be— 

(i) designed and constructed specifically for use in a bath, shower or 

water container; 



(ii) provided with the required degree of protection; and 

(iii) supplied— 

(A) from a source located outside Zone 0; 

(B) at a nominal voltage not exceeding 12 V a.c. or 30 V ripplefree 

d.c.; and 

(C) as an SELV or a PELV system, in accordance with 

Clause 7.5. 

(b) Zones 1, 2 and 3 Appliances and other electrical equipment installed 

in Zones 1, 2 and 3 shall be provided with at least the required degree 

of protection for the particular zone. 

Heating cable systems intended for heating the location, and that are 

embedded in the floor and protected in accordance with Clause 4.10, may 

be installed. 
 
 
 

 



 

 



 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 
 

 



 

 
6.2.4 Selection and installation of electrical equipment 

6.2.4.1 Degree of protection required 

Electrical equipment permitted to be installed in a classified zone shall have 

at least the following degree of protection: 

(a) In Zone 0—IPX7. 

(b) In Zones 1 and 2—IPX5 in communal baths/showers; IPX4 in other 

locations. 

(c) In Zone 3—IPX5 in communal baths/showers; no specific degree of 



protection in other locations. 

 

 



 
 

 



 
 

 
 



 
 

 



 

 



 

 



 

 
 



 

 



 
5.6.2.5 Showers and bathrooms 

Any conductive reinforcing within a concrete floor or wall of a room 

containing a shower or bath shall be bonded to the earthing system of the 

electrical installation. 

An equipotential bonding conductor, in accordance with Clause 5.6.3, shall 

be connected between the reinforcing material and any part of the earthing 

system. 

* For a combined outbuilding, each structure within that outbuilding that 
contains a shower or bathroom shall contain its own individual bonding 

connection to the conductive reinforcing within that structure. 

* Providing the reinforcement is electrically continuous across the whole of 
the combined outbuilding (refer to Note 3), one bonding conductor 

connecting the reinforcement to the earth bar or link of the switchboard that 

supplies all of the combined outbuilding is satisfactory. 



 
6.3.4 Selection and installation of electrical equipment 

6.3.4.1 Degree of protection required 

Electrical equipment permitted to be installed in a classified zone shall have 

at least the following degree of protection: 

(a) In Zone 0—IPX8. 

(b) In Zone 1—IPX5. 

(c) In Zone 2—IPX4. 



 

 



 

 



 

 



 
5.6.2.6 Swimming and spa pools 

* 5.6.2.6.1 Bonding arrangement 
An equipotential bonding conductor, in accordance with Clause 5.6.3, shall 

be connected between— 

(a) the conductive pool structure and the pool equipotential bonding 

conductor connection point specified in Clauses 5.6.2.6.2 

and 5.6.2.6.3; 

(b) the items of electrical equipment specified in Clause 5.6.2.6.4; 

(c) the conductive fixtures and fittings specified in Clause 5.6.2.6.5; and 

(d) the earthing conductors associated with each circuit supplying the pool 

or spa, or the earthing bar at the switchboard at which the circuits 

originate. 

The resistance of an equipotential bonding conductor connected between 

the items listed (a) to (d) shall not exceed 0.5 . 

* A bonding arrangement for pools and spas is provided in Figure 5.9. 
5.6.2.6.2 Conductive pool structures 

Where the pool structure is conductive, all extraneous conductive parts, 

including the reinforcing metal of the pool shell or deck, shall be connected 

to a pool equipotential bonding conductor connection point complying with 

Clause 5.6.2.6.3. 

The connection point shall also be bonded to the earthing conductors 

associated with each circuit supplying the pool or spa, or the earthing bar at 

the switchboard at which the circuits originate. 

* Where the pool structure is conductive, the connection point shall be 
installed and bonded to the installation earthing system regardless of other 

requirements specified in Clauses 5.6.2.6.4 and 5.6.2.6.5. 

Exception: This requirement need not apply where the reinforcing metal of 



the pool shell or deck is electrically continuous (0.5  ) to the reinforcing 

metal within the concrete floor of the electrical installation, and that 

reinforcing metal has been bonded to the earthing system of the electrical 

installation as required in Clause 5.6.2.5. 
NOTES: 

1 Connections to the conductive reinforcement of the pool will generally be 

subject to the effects of water during the construction phase and to 

subsequent dampness. 

2 Conductive tie-wires used during construction of reinforced concrete pools 

are considered to be an adequate electrical bond between the conductive 

reinforcing components. Provided that the reinforcement is satisfactorily 

electrically connected together, one point of connection of the bonding 

conductor to the reinforcement is sufficient. 

 
6.3.3.2 Supplementary equipotential bonding 

Where electrical equipment situated in a classified zone is required to be 

earthed, all extraneous conductive parts in Zones 0, 1 and 2 shall be 

connected together by equipotential bonding conductors and connected to 

the protective earthing conductor of the electrical equipment, in accordance 

with Clause 5.6.2.6. 



 
6.4.1 Scope 

The particular requirements of this Clause (Clause 6.4) apply to the 

electrical installations associated with water containers of fountains 

and water features and their surrounding zones where the risk of 

electric shock is increased by a reduction in body with the water and 

conductive structure(s) in contact with the general mass of earth. 

These requirements are based on the classification of zones 

surrounding the water container associated with the fountain or water 

feature and are intended to— 

(a) protect electrical material and electrical equipment from the 

corrosive effects of chemicals used in the treatment of water in 

fountains and water features; and 

(b) counter the increased risks of using electrical equipment in areas 

where the body may be partially immersed in water. 

 

6.4.4.1 Degree of protection required 

Electrical equipment permitted to be installed in the classified zone shall 

have at least the following degree of protection: 

(a) In Zone 0—IPX8. 

(b) In Zone 1—IPX5. 

The requirements for selection and installation of electrical equipment are 

provided in Table 6.3. 

 

6.4.3 Protection against electric shock 

6.4.3.1 Use of SELV 

Where SELV is used, regardless of the nominal voltage, basic protection 

shall be provided in accordance with Clause 7.5.5. 



6.4.3.2 Application of protective measures against electric shock 

6.4.3.2.1 Supply 

Electrical equipment shall be— 

(a) earthed and protected by an RCD with a fixed rated residual current 

not exceeding 30 mA 

b) supplied at either extra-low voltage or low voltage through an isolating 

transformer complying with AS/NZS 61558, and not earthed; or 

(c) supplied by other suitable measures that take account of the electrical 

equipment construction, installation methods and physical location. 

6.4.3.2.2 Prohibited measures 

The following measures of protection against electric shock are prohibited 

and shall not be used: 

(a) Protection by means of obstacles, in accordance with Clause 1.5.4.5. 

(b) Protection by placing out of reach, in accordance with Clause 1.5.4.6 

 
6.5.4.1 Degree of protection required 

Electrical equipment installed within the sauna room shall have a degree of 

protection of at least IPX4B or IP24. 

 



 
1.4.128 Voltage 

Differences of potential normally existing between conductors or 

between conductors and earth as follows: 

(a) Extra-low voltage Not exceeding 50 V a.c. or 120 V ripple-free 

d.c. 

(b) Low voltage Exceeding extra-low voltage, but not exceeding 

1000 V a.c. or 1500 V d.c. 

(b) High voltage Exceeding low voltage. 

(c)  



7.5.3 Sources of supply to SELV and PELV systems 

The source supplying a SELV or PELV system shall be one of the following: 

(a) A safety isolating transformer complying with AS/NZS 61558. 

(b) A source of current independent of a higher voltage supply, such as an 

engine-driven generator, or an electrochemical source, such as a 

battery. 

(c) A source of current separated from higher voltage electrical 

installations, such as a motor-generator set, with electrically separate 

windings having a degree of electrical separation equivalent to that 

specified by Item (a). 

(d) Certain electronic devices complying with appropriate Standards, 

where, in the case of an internal fault, the voltage at the output 

terminals cannot exceed extra-low voltage. Higher voltages at the 

output terminals may be used, provided that the voltage at the output 

terminals is immediately reduced to extra-low voltage if contact is 

made with live parts under normal or fault conditions. 
(a) NOTE: Such devices include insulation testing equipment. 

 

7.5.4 Separation requirements for SELV and PELV circuits 

Live parts of SELV and PELV circuits shall be electrically separated from 

each other and from other higher voltage circuits. 

Arrangements shall ensure a level of electrical separation equivalent to that 

between the input and output of a safety isolating transformer complying 

with AS/NZS 61558. 

SELV and PELV circuit conductors shall be segregated from those of other 

circuit conductors. 

Exception: SELV and PELV circuit conductors installed in accordance with 

Clause 3.9.8.3 may be contained within the same wiring system as low 

voltage circuits. 

Live parts shall be arranged so that short-circuit or arcing, either between 

live parts or between live parts and other conductive material, will not take 

place under the conditions that may reasonably be expected in service. 



 
7.5.5 Arrangement of SELV circuits 

Live parts of SELV circuits shall not be connected to earth or protective 

earthing conductors that are part of other circuits or to other live parts. 

SELV circuits shall not be connected to— 

(a) other circuits; 

(b) earth; 

(c) earthing conductors or exposed conductive parts of another system; or 

(d) extraneous conductive parts. 

Exception: Connection to extraneous conductive parts may be made where 

electrical equipment is inherently required to be so connected and it is 

ensured that the extraneous conductive parts cannot attain a voltage 

exceeding that of the SELV circuit. 



 
7.5.6 Arrangement of PELV circuits 

The following applies for PELV circuits, where one conductor of the output 

circuit is earthed. 

Basic protection shall be provided by— 

(a) barriers or enclosures affording a degree of protection of at least 

IPXXB or IP2X; or 

(b) insulation capable of withstanding a test voltage of 500 V a.c. for 

1 min. 

 



7.5.7 Voltage drop in conductors 

The drop in voltage at any point in an extra-low voltage electrical 

installation shall not exceed 10% of the nominal value when all live 

conductors are carrying the circuit-operating current. 
NOTE: Information on voltage drop is given in the AS/NZS 3008.1 series. 

Exception: This requirement need not apply where electrical equipment is 

specially designed for operation with a voltage drop greater than 10%. 
NOTE: Motor starting, solenoid closing and other similar applications where 

high transient currents may be experienced that can significantly increase 

voltage drop, are excluded from consideration. 

7.5.8.2 Other switches 

Switches in an extra-low voltage electrical installation shall comply with the 

following: 

(a) A switch shall operate in all unearthed conductors where the extra-low 

voltage supply is earthed at the point of supply, e.g. PELV. 

(b) Switches may operate in one less conductor than the number of 

conductors in the circuit, e.g. SELV. 
 

 



 
7.5.9.1 General 

Every extra-low voltage circuit shall be individually protected at its origin 

against overload and short-circuit currents by a protective device that— 

(a) shall comply with the applicable requirements of Clauses 2.2 and 2.5; 

and 

(b) may be provided in one conductor less than the number of conductors 

in the circuit. 

Where the extra-low voltage supply is earthed at the point of supply, the 

protective devices shall be installed in all the unearthed conductors. 

Exception: Circuits arranged in accordance with Clause 7.5.9.2 need not be 

provided with overcurrent protection 
 

7.5.10 Connecting devices 

Plug and socket-outlet devices, including installation couplers, for SELV 

and PELV shall comply with the following: 

(a) Plugs shall not be able to enter sockets of other voltage systems. 

(b) Sockets shall not accept plugs of other voltage systems. 

(c) Sockets shall not have a contact for a protective earthing conductor. 



 
3.1.2 Selection and installation 

Wiring systems shall be selected and installed to perform the 

following functions or have the following features: 

(a) Protect against physical contact with live parts by durable 

insulation materials or by placing live parts out of reach. 

(b) Satisfy current-carrying capacity, voltage drop and other 

minimum size requirements for conductors. 

(c) Provide reliability and electrical continuity of connections, joints 

and terminations. 

(d) Provide adequate strength of supports, suspensions and fixings. 

(e) Suit intended use, including applications requiring a particular 

type of wiring system, e.g. fire-resistance, explosion protection, 

safety services. 

(f) Protect against mechanical damage, environmental and other 

external influences by enclosure or other means. 

(g) Installed in accordance with the requirements of this Section and 

the additional requirements as specified in the manufacturer’s 

instructions 



 

 



 
3.3.2.2 External heat sources 

Wiring systems shall be protected against the effects of heat from external 

sources, including solar gain, by one or more of the following methods: 

(a) Shielding. 

(b) Placing sufficiently far from the source of heat. 

(c) Selecting a system with due regard for the additional temperature rise 

that may occur. 

(d) Limiting the current to be carried by the cable so as to reduce its 

operating temperature. 

(e) Local reinforcement or substitution of insulating material. 

(f) A method equivalent to one or more of those listed in Items (a) to (e). 

Parts of a cable or flexible cord within an accessory, appliance or luminaire 

shall be suitable for the temperatures likely to be encountered, or shall be 

provided with additional insulation suitable for those temperatures. 

* 3.3.2.3 Water or high humidity 
Wiring systems shall be selected and installed so that high humidity or the 

entry of water does not cause damage. 

Where water may collect or condensation may form in a wiring system, to 

the extent that it creates a hazard, provision shall be made for its harmless 

escape through suitably located drainage points. 

Where a wiring system may be subjected to wave action (water), protection 

against excessive flexing and mechanical damage shall be provided in 

accordance with Clauses 3.3.2.6, 3.3.2.7 and 3.3.2.8. 

* 3.3.2.4 Solid foreign bodies 
Wiring systems shall be selected and installed so as to minimize the entry 

of solid foreign bodies during installation, use and maintenance. 

In a location where dust or any other substance, in significant quantity, may 



be present, additional precautions shall be taken to prevent its 

accumulation in quantities that could adversely affect the heat dissipation 

from the wiring system. 

* 3.3.2.5 Corrosive or polluting substances 
Where the presence of corrosive or polluting substances is likely to cause 

corrosion or deterioration, those parts of the wiring system likely to be 

affected shall be suitably protected or manufactured from materials 

resistant to such substances. 

Dissimilar metals liable to initiate galvanic action shall not be placed in 

contact with each other. 

Materials liable to cause mutual or individual deterioration, or hazardous 

degradation, shall not be placed in contact with each other. 
NOTE: The effect of substances, such as esters, ketones, ethers, and aromatic 

and chlorinated hydrocarbons, should be considered when using insulating 

conduit, enclosures, cables or equipment. 

* 3.3.2.6 Mechanical damage 
Wiring systems shall be selected and installed so as to minimize the risk of 

mechanical damage. 

Protection against mechanical damage shall be provided by one or any 

combination of the following: 

(a) Mechanical characteristics of the wiring system. 

(b) Location selected. 

(c) Provision of additional local or general mechanical protection. 
NOTE: Guide to adequacy and WS classification is provided in Appendix H. 

3.3.2.7 Vibration 

Wiring systems subject to vibration that is likely to cause damage to the 

wiring system, including all cables, fixings and connections, shall be 

suitable for the conditions. 

3.3.2.8 Other mechanical stresses 

Wiring systems shall be selected and installed so as to minimize damage to 

the cable insulation, sheathing and connections during installation, 

operation and maintenance. 

Measures undertaken to minimize damage may include the following: 

(a) Provision of supports, continuous or at appropriate intervals suitable 

for the mass of the cable. 

(b) Use of suitable fixings for the cable size and type that hold the cable in 

position without damage. 

(c) Use of suitable connections for the cable size and type that reduce 

mechanical strain at joints and terminations. 

(d) Attention to minimum bending radius limits of cables. 

(e) Provision of flexibility to accommodate any movement or tension 

stresses. 

* 3.3.2.9 Flora 
Where the presence of flora is expected to constitute a hazard, either the 

wiring system shall be selected accordingly, or special protective measures 

shall be adopted. 



* 3.3.2.10 Fauna 
Where the presence of fauna is expected to constitute a hazard, either the 

wiring system shall be selected accordingly, or special protective measures 

(a) shall be adopted 

 

 
3.10.1 General 

3.10.1.1 Insulated, unsheathed cables 

Insulated, unsheathed cables shall be enclosed in a wiring enclosure 

throughout their entire length. 

Exceptions: Wiring enclosures need not be provided for insulated, 

unsheathed cables installed as follows: 

1 As aerial conductors, in accordance with Clause 3.12. 

2 In an enclosed wall cavity between an accessory and a wiring 

enclosure or sheathing terminated within 100 mm of the hole over or 

within which the accessory is mounted. 
NOTE: This exception does not apply within a roof space. 

3 Within switchboards, metering and similar enclosures, provided that 

such cables are not exposed to touch during normal switching or 

meter-reading operations. 

4 As earthing or equipotential bonding conductors installed in 

accordance with Section 5. 

5 As an extra-low voltage circuit, in accordance with Clause 7.5. 

3.10.1.2 Insulated and sheathed cables 

Cables of a sheathed type need not be installed in a wiring enclosure. 

Exception: Cables having insulation or sheath that does not meet the 

combustion propagation requirements of the AS/NZS 5000 series, 

e.g. polyethylene-insulated unsheathed cables, shall be installed in firerated 



enclosures. 

Where the sheath of a cable is removed, the exposed cores of the cable 

shall be enclosed in accordance with Clause 3.10.1.1. 

3.10.2 Wiring enclosures 

3.10.2.1 Types 

The following types of wiring enclosures may be used for the protection of 

cables requiring enclosure as specified in Clause 3.10.1: 

* (a) Conduits in accordance with AS/NZS 2053 series or the 
AS/NZS 61386 series, including— 

(i) steel conduits or other metal tubing or conduit; 

(ii) flexible metal conduit; 

(iii) rigid and flexible insulating conduit; and 

(iv) corrugated insulating conduit. 

* NOTE: Refer to Appendix N for information on compatibility of conduit 
classifications in the AS/NZS 2053 series and AS/NZS 61386 series. 

 

 
3.10.2.1 Types 

The following types of wiring enclosures may be used for the protection of 

cables requiring enclosure as specified in Clause 3.10.1: 

* (a) Conduits in accordance with AS/NZS 2053 series or the 
AS/NZS 61386 series, including— 

(i) steel conduits or other metal tubing or conduit; 

(ii) flexible metal conduit; 

(iii) rigid and flexible insulating conduit; and 

(iv) corrugated insulating conduit. 

* NOTE: Refer to Appendix N for information on compatibility of conduit 
classifications in the AS/NZS 2053 series and AS/NZS 61386 series 



(b) Cable trunking systems in accordance with AS/NZS 4296, with or 

without compound filling. 

(c) Other wiring enclosures providing mechanical protection at least 

equivalent to those listed in Items (a) and (b). 

Covers of wiring enclosures containing unsheathed cables shall be 

effectively retained in position and, where installed in a readily accessible 

position, shall not be removable without the use of tools. 

 
3.9.3.3 Wiring systems likely to be disturbed 

3.9.3.3.1 Location 

Wiring systems installed in the following locations are deemed likely to be 

disturbed: 

(a) On the surface of a wall or on the underside of a ceiling or roof. 

(b) In a space between a floor and the ground to which a person may gain 

entry. 

(c) In parts of a ceiling space where access is greater than 0.6 m in 

height. 

(d) Within 2.0 m of any access to any space to which a person may gain 

entry. 

(e) Below raised floors. 

3.9.3.3.2 Support and protection 

Wiring systems installed in positions where they are likely to be disturbed 

shall be— 

(a) supported at suitable intervals to prevent the undue sagging of cables; 

And  

b) supported to prevent accidental withdrawal of cables from electrical 

equipment exposing single-insulated conductors; and 

(c) protected from mechanical damage as specified in Clause 3.3.2.6. 



* RCDs shall not be used in lieu of mechanical protection for wiring systems 
that are likely to be disturbed. 

 

3.9.4.1 General 

Wiring systems installed in positions where they may reasonably be 

expected to be subject to mechanical damage shall be adequately 

protected in accordance with Clause 3.3.2.6 and the applicable 

requirements of Clauses 3.9.4.2 to 3.9.4.4. 

 

3.3.2.6 Mechanical damage 

Wiring systems shall be selected and installed so as to minimize the risk of 

mechanical damage. 

Protection against mechanical damage shall be provided by one or any 

combination of the following: 

(a) Mechanical characteristics of the wiring system. 

(b) Location selected. 

(c) Provision of additional local or general mechanical protection. 
NOTE: Guide to adequacy and WS classification is provided in Appendix H. 

 
3.3.2.8 Other mechanical stresses 

Wiring systems shall be selected and installed so as to minimize damage to 

the cable insulation, sheathing and connections during installation, 

operation and maintenance. 

Measures undertaken to minimize damage may include the following: 

(a) Provision of supports, continuous or at appropriate intervals suitable 

for the mass of the cable. 

(b) Use of suitable fixings for the cable size and type that hold the cable in 

position without damage. 



(c) Use of suitable connections for the cable size and type that reduce 

mechanical strain at joints and terminations. 

(d) Attention to minimum bending radius limits of cables. 

(e) Provision of flexibility to accommodate any movement or tension 

stresses. 

 
3.11.2 Classification of wiring systems 

Underground wiring systems are classified as one of three categories. 

The type of cable and form of enclosure determine the category assigned to 

the underground wiring system. 

Category A system—where the wiring system is inherently suitable for 

installation below ground and no further mechanical protection is required. 

Category B system—where the wiring system is suitable for installation 

below ground only with additional mechanical protection provided for the 

cable or cable enclosure. 

Category C system—where the wiring system is laid within a channel 

chased in the surface of rock. 

Underground cables shall be— 

(a) of a type specified in Column 1 of Table 3.5; and 

(b) installed in accordance with a category specified in Columns 2 to 9 of 

Table 3.5. 
NOTE: Underground wiring systems do not include those that are— 

(a) embedded in a concrete floor, slab or pad; 

(b) laid on the surface of the ground either within the building or in outdoor 

locations; 

(c) enclosed in a ventilated cable tunnel; or 

(d) enclosed in a trough with removable covers where air circulation is not 

restricted. 



 

 



 
3.12.1 Types of conductor 

Conductors used as aerial conductors shall be— 

(a) hard-drawn bare conductors; 

(b) polymeric insulated cables; 

(c) neutral-screened cables; or 

(d) parallel-webbed, twisted or bundled insulated cables. 

 

3.13.1 Types of cables 

Cables supported by means of a catenary shall be stranded cables 

affording double insulation or the equivalent of double insulation. 

Cables and catenary supports installed out of doors shall be suitable for 

exposure to direct sunlight. 
NOTE: Cables are considered to be adequately supported if supported by a 

catenary and thereby relieved from excessive mechanical stresses. 



 
7.2.1.1 Scope 

The particular requirements of this Clause (Clause 7.2) apply to the 

electrical installation of building services that are essential for the 

safe operation of safety services consisting of fire detection, warning 

and extinguishing systems, smoke control systems, evacuation 

systems and the safety of persons using lifts. 
 

7.2.7.2 Wiring systems for air-handling systems 

7.2.7.2.1 Types of wiring system for air-handling systems 

Wiring systems supplying air-handling systems shall comply with 

AS/NZS 3013 with a WS classification as specified by the Standard relevant 

to the installation of such equipment. 
NOTE: See Appendix H for further information regarding the application of the 

WS classification system. 

Where the relevant Standard does not specify a WS classification, the 

wiring system shall be of a type that is— 

(a) capable of maintaining supply to the equipment when exposed to 

either fire or mechanical damage; or 

(b) capable of maintaining supply to the equipment when exposed to fire 

and protected against mechanical damage by— 

(i) installation in an effective enclosure; or 

(ii) installation in a location where the system will not be exposed to 

mechanical damage. 

Exception: The fire and mechanical protection requirements specified in 

Items (a) and (b) above need not apply to the following: 

Wiring systems in an enclosure or location that provides protection 

against fire and mechanical damage. 

Example: Cables or enclosed wiring systems installed in underground 



locations, buried enclosed in concrete or masonry walls or floors, or 

installed in an appropriate fire-rated enclosure and provided with effective 

mechanical protection. 

7.2.7.2.2 Segregation of cables for air-handling systems 

Conductors supplying air-handling systems shall not be enclosed with 

different safety services or with conductors of any other system. 

For the purposes of this Clause, the following applies: 

(a) If a duct or trunking is divided into separate channels by means of 

fixed and continuous barriers that provide effective segregation, each 

channel may be regarded as a separate enclosure. 

(b) Wiring systems of air-handling systems shall be physically separated 

from all other wiring systems by at least 50 mm or by effective 

barriers. 

(c) Conductors of different safety services shall not be incorporated with 

each other within a multi-core cable or incorporated with conductors of 

any other wiring system within a multi-core cable. 

7.2.7.2.3 Interposing switches for air-handling systems 

No switch shall be interposed between a main switch and downstream 

switchboards supplying air-handling systems. 
 

 



 

 



 

 
3.15 BUSWAYS, INCLUDING RISING MAINS SYSTEMS 

Busbar trunking systems (busways) shall comply with AS/NZS 3439.2 or 

AS/NZS 61439.6, and shall be installed in accordance with the 

manufacturer’s instructions. 

Where used as a wiring system, the installation shall be in accordance with 

the relevant requirements of Clause 3.9. 
NOTE: See Clause 3.9.9.3 for requirements for penetration of fire-rated 

constructions. 

 



 
3.16 EARTH SHEATH RETURN (ESR) SYSTEM 

The earth sheath return (ESR) system is one where the copper sheath of a 

MIMS cable forms a single conductor that is used as both a protective 

earthing (PE) conductor and a neutral (N) conductor simultaneously. 

Only a copper sheath may be used as a combined protective earthing and 

neutral (PEN) conductor. 

These cables shall be installed in accordance with Clause 3.9.7.3 and the 

following: 

(a) The sheath shall be of adequate cross-sectional area and conductivity. 

(b) The ESR system shall be used only in electrical installations where the 

MEN earthing system is used. It shall commence at the location where 

the neutral and earthing conductors are connected to form the MEN 

connection. 

(c) Where the combined protective earthing and neutral (PEN) conductor 

is changed to provide a separate neutral and protective earth to 

electrical equipment, then the neutral and protective earth shall not be 

combined again to form a combined protective earthing and neutral 

(PEN) conductor. 

(d) The ESR system shall not be installed in hazardous areas. 

(e) Conductors used in an ESR system shall not be smaller than 2.5 mm2. 

(f) At every joint in the sheathing, and at terminations, the continuity of 

the combined protective earthing and neutral (PEN) conductor shall be 

ensured by a bonding conductor in addition to the means used for 

sealing and clamping the external conductor. 

The resistance of the bonding conductor at joints shall not exceed that 

of the cable sheath. 

(g) Two conductors, one for protective earthing and one for the neutral, 



shall be used at terminations. The minimum size for the protective 

earthing conductor shall be in accordance with Clause 5.3.3 and 

Table 5.1, and the minimum size for the neutral conductor shall be 

6 mm2, or in accordance with Clause 3.5.2. 
 

 

 
 
 


