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2.3 CONSUMERS MAINS  

2.3.1 Electrically Un-Protected Underground Consumers Mains  
To provide similar performance characteristics to the underground service cable, electrically unprotected underground 

consumers mains must be installed using the same cable type and minimum size as specified for the underground service 

cable. Refer to clause 2.6.1. 

2.6 CABLE REQUIREMENTS  

2.6.1 Cable Specifications  

The following information provides the minimum specifications for single and multiphase underground 
service cables:  

All underground services must be four-wire three phase, except for single domestic premises, duplexes and 
builder’s services. In these cases a two-wire single-phase service is permissible provided the service cable 
does not require a direct buried joint.  

The cable size and service ratings are set out in Table 2.1.  

Service cables must be XLPE insulated PVC sheathed, comply with Table 2.1 and be comprised of either:  

(a) Single core cables; or  

(b) One 4-core circular cable; and  

(c) Must comply with AS/NZS 4026:2001.  
 

Service cables with a CSA of 240mm
2 

must be of four-core aluminium, XLPE insulated, PVC- sheathed 
construction. Single core cables shall only be connected at pillars or to service tails. Check what method of 
connection is required prior to purchasing cable.  

 

Table 
2.1: 

Service 
cable 

size and 
ratings 
Cable 
CSA 

Conductor 
Material Cu  

Cable 
Rating 
Amps 
100  

No. of 
Cable 

Cores 1 
or 4  



(mm2) 16  

25  Cu  100  1 or 4  

50  Cu  200  1 or 4  

70  Cu  200  1 or 4  

240  Al  400  4  

16 sqmm 
 

3.3.1 Electrically Un-Protected Aerial Consumer Mains  

Electrically Unprotected aerial consumers mains must comply with the same requirements as the overhead 
service with regard to cable size and compliance with the Australian Standards referred to in clause 3.4.  

3.3.2 Other than Aerial  

Electrically Unprotected consumers mains must have a minimum cross sectional area of 16mm
2 

copper or 25mm
2 

Aluminium, XLPE insulated. 

 



 

1.5.3.3 Number of Phases  
The number of phases required to supply an installation must be determined by:  

(a) The maximum load permitted by the electricity distributor in accordance with Table 1.1; and  

(b) The load characteristics of customer’s equipment, eg three phase motors, instantaneous water heaters, 400V 
welders, large heat/air conditioning loads.  

Table 1.1: Allowable Number of Phases  

Maximum Demand  Number of Phases  

Not exceeding 100 A  One phase and neutral  

Exceeding 100A  Two or three phases 
and neutral  

A motor exceeding 2.0 
kW  

Three phases and 
neutral  

 



 

1.10.3 Balancing of Load  

The loading of an installation, or a separately metered part of an installation, which is supplied by more than one 

phase, must be arranged so that the maximum demand in an active service conductor is not more than 25A 

above the current in any other active service conductor.  

The total current in the service neutral conductor of a three phase supply must not exceed the highest 

simultaneous current in any active conductor, including the effects of harmonic currents.  

The electricity distributor may agree to other limits. 

 



Do yourself 

 

 



 

 

Example Calculation 2  
A block of 24 home units is connected across three phases but each unit is supplied with single 
phase only. Each unit has the following loads:-  
11 - lighting points;  
7 - double socket outlets;  
3 - single socket outlets;  
1 - 15A socket outlet;  
1 - 9.2kW range;  
1 - 4.4 kW storage water heater.  
There is no communal load Using Table C1 Column 4 ( 24/3 = 8 units per phase):- 



 

Example.  

A block of 24 home units, with 8 units connected per phase, and a community load of 35 

amperes would have an out of balance in the maximum demands per phase of 35 

amperes, outside the maximum of 25A. If the number of units per phase were 

reassigned as 9 units per phase on A and B phases, then 6 units plus community loads 

on C phase the balance would be closer. 

Do yourself 
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Example Calculation 1.  

Determine the maximum demand of an industrial installation comprising:-  

6 - twin x 36W fluorescent lights rated at 0.46A each;  

12 - mercury vapour high bay lights rated at 1.8A each;  

21 - single phase double 10A socket outlets;  

2 - three phase 10A socket outlets;  

2 - 15A single phase socket outlets;  

2 - three phase 20A socket outlets;  

1 - single phase 2.2kW instantaneous water heater;  

1 - single phase 3.6kW storage water heater;  

1 - three phase 5 kW, 9A compressor;  

1 - three phase 4.1 kW, 8A milling machine;  

1 - three phase 2.2 kW, 5A lathe;  

1 - three phase 370W, 1A pedestal drill;  

1 - three phase 560W, 3A grinder;  

1 - single phase, 400V electric arc welder rated at 14A. 



 

Do yourself 
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S= √ 3Vl Il 

IL = the line current /maximum demand current in Amperes  
S = the energy demand in VA  
VL = the line voltage of the supply in volts. 

 



 

 

Do yourself 



 

 



 

 

Do it yourself 

 



 

 



 

 



 

 
A 32A H.R.C. fuse or circuit breaker would be selected as the protection device.  

• A cable size is then selected to that it has a current carrying capacity higher than or 

equal to 32A after any applicable de-ratings have been applied. 

 

Do it yourself 



 

Do yourself 

 

 

Table 3 of AS3008.1.1 (2009) gives guidance to installation methods  

• Table 3(1) _____________________________  

• Table 3(2) _____________________________  



• Table 3(3) _____________________________  

• Table 3(4) _____________________________  

 
TABLE 3(1) 
SCHEDULE OF INSTALLATION METHODS FOR CABLES DEEMED TO HAVE 
THE SAME CURRENT-CARRYING CAPACITY AND CROSS-REFERENCES TO 
APPLICABLE DERATING TABLES—UNENCLOSED IN AIR 

 

TABLE 3(2) 
SCHEDULE OF INSTALLATION METHODS FOR CABLES DEEMED TO HAVE 
THE SAME CURRENT-CARRYING CAPACITY AND CROSS-REFERENCES TO 
APPLICABLE DERATING TABLES—ENCLOSED 

 

TABLE 3(3) 
SCHEDULE OF INSTALLATION METHODS FOR CABLES DEEMED TO HAVE 
THE SAME CURRENT-CARRYING CAPACITY AND CROSS-REFERENCES TO 
APPLICABLE DERATING TABLES—BURIED DIRECT IN THE GROUND 

 

TABLE 3(4) 
SCHEDULE OF INSTALLATION METHODS FOR CABLES DEEMED TO HAVE 
THE SAME CURRENT-CARRYING CAPACITY AND CROSS-REFERENCES TO 
APPLICABLE DERATING TABLES—UNDERGROUND WIRING ENCLOSURES 

 

 



 

 



 

 

 

3.4 INSTALLATION CONDITIONS 
3.4.1 General 

The current-carrying capacity of a cable is dependent on the method of 

installation tomaintain the temperature of the cable within its operating limits. 



Different methods ofinstallation vary the rate at which the heat generated by the 

current flow is dissipated to thesurrounding medium. 

 

Specific conditions of installation are laid down in Clauses 3.4.2 to 3.4.5 for 

cables installed with or without wiring enclosures in air, in the ground or 

embedded in building materials. These conditions have been used to derive the 

current-carrying capacities tabulated in Section 3. Where a number of 

installation conditions exist along a cable run or variations to the specific 

conditions occur, reference shall be made to Clauses 3.4.6 and 3.5respectively. 

 
3.4.2 Cables installed in air 

For cables installed in free air, the current-carrying capacities shall be based 

on the 

following conditions of installation and operation: 

(a) Ambient temperature An ambient air temperature of 40°C. 

(b) Unenclosed cables Cables installed as follows: 

(i) Directly in air and, except for flexible cables as mentioned in Note 2 to 

Table 1 

and aerial cables, not exposed to direct sunlight and where they are— 

(A) lying on a horizontal surface; 

(B) lying across ceiling joists; 

(C) supported on perforated or unperforated cable trays, ladders, hangers or 

racks; 

(D) clipped at intervals to a vertical or horizontal surface, such as a wall or 

beneath a ceiling; 

(E) suspended from a catenary wire; 

(F) lying in the bottom of open trunking; or 

(G) in an enclosure such as a switchboard. 

(ii) Directly embedded beneath the surface of plaster, cement render or masonry. 
NOTE: Table 3(1) contains a reference to the appropriate current-carrying capacity table for 
cables installed unenclosed in air. 

(c) Enclosed cables Cables installed as follows: 

(i) In metallic or non-metallic wiring enclosure in— 

(A) free air; 

(B) a ventilated or enclosed trench; 

(C) a concrete slab on or above the surface of the ground; or 

(D) a concrete, plaster, cement rendered or masonry wall. 

(ii) In closed trunking. 

(iii) In an enclosed trench with removable covers. 

(iv) Directly buried in concrete. 

 
3.4.3 Cables installed in thermal insulation 

For cables installed in thermal insulation the current-carrying capacities shall 

be based on 

the following conditions of installation and operation: 

(a) Ambient temperature An ambient temperature of the air surrounding the thermal 

insulation of 40°C. 

(b) Unenclosed cables Cables installed without further enclosure— 

(i) lying on a horizontal surface; 

(ii) lying across ceiling joists; 

(iii) supported on perforated or unperforated cable trays, ladders, hangers or 

racks; 

(iv) clipped at intervals to a vertical or horizontal surface such as a wall or 

ceiling 



joist; or 

(v) lying in the bottom of open trunking. 

(c) Enclosed cables Cables installed in— 

(i) metallic or non-metallic wiring enclosure; or 

(ii) closed trunking or ducts. 

(d) Bulk thermal insulation Bulk thermal insulation installed as follows: 

(i) Materials Building materials installed to provide a thermal insulation 

including— 

(A) fibreglass or rockwool batts; 

(B) cellulose fibre, paper, cork, seagrass or similar organic materials that are 

normally installed in a loose-fill form; or 

(C) expanded synthetic foams such as polystyrene, ureaformaldehyde or 

polyurethane, which may be installed by pumping or injection as a wet 

foam. 
NOTE: Reflective foil laminates are not considered to be bulk thermal insulation. 

(ii) Completely surrounded installation An installation method where bulk 

thermal insulation surrounds, and is in contact with, unenclosed or enclosed 

cables. 

(iii) Partially surrounded installation An installation method where bulk thermal 

insulation is prevented from completely surrounding unenclosed or enclosed 

cable, such as where an unenclosed or enclosed cable is clipped to a structural 

member or is lying on a ceiling 

 
3.4.4 Cables buried direct in the ground 

For cables buried direct in the ground, the current-carrying capacities shall be 

based on the 

following conditions of installation and operation: 

(a) Ambient temperature An ambient soil temperature of 25°C. 

 

(b) Depth of laying A depth of laying of 0.5 m measured from the ground surface to 

the 

centre of a cable, or to the centre of a trefoil group of cables. 

(c) Thermal resistivity of soil A soil thermal resistivity of 1.2°C.m/W. 

(d) Spacing of cables Cables are spaced as follows: 

(i) Single-core cables Either— 

(A) three single-core cables laid touching throughout in trefoil formation; or 

(B) two or three single-core cables laid touching in flat formation. 

(ii) Multicore cables Multicore cables laid singly. 
NOTE: Table 3(3) contains a reference to the appropriate current-carrying capacity table for 
cables buried direct in the ground. See Clause 3.5.2.5 for spacing distances. 

3.4.5 Cables installed in underground wiring enclosures 

For cables installed in underground wiring enclosures, the current-carrying 

capacities shall 

be based on the following conditions of installation and operation: 

(a) Ambient temperature An ambient soil temperature of 25°C. 

(b) Depth of laying A depth of laying of 0.5 m measured from the ground surface to 

the 

centre of a wiring enclosure, or to the centre of a trefoil group of wiring 

enclosures. 

(c) Thermal resistivity of soil A soil thermal resistivity of 1.2°C.m/W. 

(d) Spacing of wiring enclosures Wiring enclosures shall be spaced as follows: 

(i) Single-core cables in separate wiring enclosures with— 

(A) two ducts side by side touching; or 

(B) three ducts in trefoil, or in flat formation touching. 

(ii) Single-core cables as a circuit in a single wiring enclosure. 



(iii) Multicore cable in a single wiring enclosure. 
NOTE: Table 3(4) contains a reference to the appropriate current-carrying capacity table for 
cables installed in underground wiring enclosures. See Clause 3.5.2.6 for spacing distances. 

3.4.6 Variation of installation conditions along cable run 

In situations where one method of installation is used for part of a cable run 

and other 

methods for the remainder, the current-carrying capacity of the cable run shall 

be limited to 

the lowest value of current determined for each method of installation employed, 

unless 

precautions to avoid cable overheating are taken. 

 
3.5 EXTERNAL INFLUENCES ON CABLES 
3.5.1 Application of rating factors 

The current-carrying capacity of a cable will be affected by the presence of 

certain external 

influences as detailed in Clauses 3.5.2 to 3.5.8. Under such conditions the 

current-carrying 

capacity given in Tables 4 to 21 shall be corrected by the application of an 

appropriate 

rating factor or factors obtained from Tables 22 to 29. 
3.5.2 Effect of grouping of cables 
3.5.2.1 General 

The current-carrying capacities given in Tables 4 to 21 relate to single 

circuits. 

Where a number of circuits are installed in the same group in free air, on a 

surface, buried 

direct in the ground or within the same sheath or wiring enclosure, in such a way 

that they 

are not independently cooled by the ambient air or the ground, the appropriate 

derating 

factor shall be as given in Tables 26 to 30. 

Specific guidance on the use of Tables 22 to 26 is given in Clauses 3.5.2.3 to 

3.5.2.7 and 

Table 3. 
NOTES: 
1 The derating factors have been calculated on the basis of sustained operation of all cables 
within the group. In most instances the loading on all cables in the group will not occur 
simultaneously and as a result actual factors may vary from those in Tables 22 to 26. Actual 
values would need to be calculated according to loading. 
2 Where cables of different temperature rating are grouped, they should be rated at the rating 
appropriate to the lowest temperature cable, unless adequate spacing is provided in 
accordance with Figure 1. 

3.5.2.2 Installation conditions that avoid derating 

The derating factors of Tables 22 to 26 are not applicable to the following 

conditions of 

grouped cables: 

(a) MIMS cables MIMS cables without serving unless other types of cables are 

installed 

in close proximity or within the same wiring enclosure. The higher operating 

temperature achieved by grouping will not affect the mineral insulation of the 

unserved cable. However, care must be taken that the cable environment and means 

of 

support can withstand the higher temperatures. 
NOTE: See Note 5 to Table 1. 

(b) Limited length of grouping Groups of cables such as at a switchboard entry, 



provided that the length of wiring enclosure does not exceed— 

(i) for conductor sizes smaller than 300 mm2 for aluminium or smaller than 

150 mm2 for copper: 1 m; 

(ii) for conductor sizes of 300 mm2 or larger for aluminium and 150 mm2 or larger 

for copper: 3 m; or 

(iii) half the length of the cable; 

whichever is the shorter dimension. 

(c) Groups of circuits in free air Groups of circuits installed unenclosed under the 

conditions and circuit arrangements depicted in Figure 1. 

(d) Cables operating below current-carrying capacity Cables that, as a result of the 

conditions of operation of the installation or cable selection practices, are 

operating at 

less than 35% of their current-carrying capacity (see Figure 1, Note 3). 
3.5.2.3 Cables run horizontally 

For cables installed horizontally the following shall apply: 

(a) Unenclosed on cable tray, ladder support, rack hanger or cleat Where a single-core 

or multicore cable is installed horizontally in close proximity to a cable or 

cables of 

another circuit and— 

(i) it is on perforated or unperforated trays, ladder supports, racks, hangers or 

cleats; and 

(ii) it is either— 

(A) touching the other cable or cables; or 

(B) in terms of its spacing from the other cable or cables, less than that 

specified in Clause 3.5.2.2(c) and Figure 1; 

the appropriate derating factor shall be as given in Table 23 or Table 24. 

(b) Enclosed, fixed to a surface, or bunched in free air Where a single-core or multicore 

cable is installed horizontally in close proximity to a cable or cables of 

another 

circuit— 

(i) within a wiring enclosure; 

(ii) on a surface, wall, floor or ceiling, spaced or touching; 

(iii) bunched in free air; or 

(iv) suspended from a catenary; 

the appropriate derating factor shall be as given in Table 22. 
3.5.2.4 Cables run vertically 

Where a cable is installed vertically, the appropriate current-carrying 

capacities and 

derating factors shall be— 

(a) obtained from Tables 22 to 24 as for cables run horizontally; and 

(b) determined in accordance with Clause 3.5.3 using the highest ambient air 

temperature 

up the cable run, if a barrier is not provided at intervals of 3.5 m or less to 

prevent the 

vertical flow of air along the cable. 
3.5.2.5 Cables buried direct in the ground 

Where a single-core or multicore cable is buried directly in the ground and is 

separated by 

not less than 2 m from a cable or cables of another circuit carrying substantial 

currents, no 

derating factor need be applied. Where the circuits are separated by less than 2 

m, the 

appropriate derating factor shall be obtained from Table 25 or, for installation 

methods not 



covered in this Standard, alternative specifications as recommended in Clause 

1.3. 
NOTE: The derating factors have been determined from the hottest cable in the group and assume 
that all cables are of the same thermal grade of insulation. 

3.5.2.6 Cables in wiring enclosures 

For cables in enclosures the following shall apply: 

(a) Underground wiring enclosures Where a single-core or multicore cable is 

installed 

in an underground wiring enclosure and is separated by not less than 2 m from a 

cable 

or cables of another enclosed circuit carrying substantial currents, no derating 

factor 

need be applied. Where the enclosed circuits are separated by less than 2 m, the 

appropriate derating factor shall be as given in Table 26 or, for installation 

methods 

not covered in this Standard, alternative specifications as recommended in Clause 

1.3. 

(b) Other enclosures Where cables are installed in an enclosure such as a 

switchboard, 

the current-carrying capacity shall be determined from the unenclosed in air 

conditions in Tables 4 to 10 with due regard being given to the derating factors 

when 

circuits are bunched. 
NOTE: The selection of the derating factor should be based on the number of circuits that would 
be loaded; for example, where nine circuits are bunched but only six are loaded at any one time, a 
derating factor of 0.57 from Table 22 would be applicable. 

3.5.2.7 Conductors connected in parallel or passing more than once within a group or 
enclosure 
In applying the derating factors of Tables 22 to 26 where— 

(a) a group of conductors forming a circuit passes more than once through the 

same 

wiring enclosure, group of cables or group of enclosures; or 

(b) groups of conductors are connected in parallel; 

(a) each separate group of conductors shall be regarded as a separate circuit. 
3.5.3 Effect of ambient temperature 

The current-carrying capacities given in the tables of this Standard are based on 

a consistent 

ambient air temperature of 40°C and an ambient soil temperature of 25°C. Where 

other 

(a) ambient temperatures apply, the appropriate rating factors shall be as 

given in Table 27 
3.5.4 Effect of depth of laying 

The current-carrying capacities given in the tables of this Standard are based on 

a depth of 

laying of 0.5 m as specified in Clauses 3.4.4 and 3.4.5. Where other depths of 

laying apply, 

the appropriate rating factors shall be as given in Table 28. 
NOTE: The rating factors are based on the assumption that the effective thermal resistivity of the 
ground is constant from a depth of 0.5 m to 3 m. Above and below these respective limits it is 
considered that a reduction in effective thermal resistivity occurs due to the composition and 
moisture content of the soil. 

3.5.5 Effect of thermal resistivity of soil 

The current-carrying capacities given in the tables of this Standard are based on 

a soil 

thermal resistivity of 1.2°C.m/W. 



Soil thermal resistivity varies greatly with soil composition, moisture retention 

qualities and 

seasonal weather patterns as well as the variation in load carried by the cable. 

Higher 

current-carrying capacities are obtained in clay or peat soils, which may have 

resistivities as 

low as 0.8°C.m/W. Similarly, values as high as 2.5°C.m/W may be associated with 

well 

drained sands for constantly loaded cables. The value of 1.2°C.m/W has been 

selected as an 

average figure on the basis of soil types and assumes maximum thermal resistivity 

at times 

of maximum load. 

If possible the actual value should be measured along the cable route as it can 

greatly affect 

the current-carrying capacity of the cable. Where values for soil resistivities 

other than 

(a) 1.2°C.m/W apply, the appropriate rating factors may be obtained from Table 

29. 
(b) 3.5.6 Effect of varying loads 

(c) The current-carrying capacities given in the tables of this Standard and 

the derating factors 

(d) given in Clauses 3.5.2 to 3.5.5 are based on continuous loading on all 

conductors. Where it 

(e) can be shown that intermittent load variations will occur or that all 

conductors cannot be 

(f) loaded simultaneously, appropriate uprating factors may be applied. 

(g) In many installations, groups of cables comprise a mixture of loaded and 

unloaded cables at 

(h) any one time and the designer may justify the use of alternative derating 

factors to those 

(i) specified in Tables 22 to 26, if the connected loads have a known 

diversity. If the diversity 

(j) is unknown or unobtainable by experiment, the design may have to be based 

on worst-case 

(k) analysis of the possible load combinations at any one time. Some 

information on the 

(l) diversity of certain loads may be obtained from the determination of 

maximum demand in 

(m) AS/NZS 3000. 
(n) 3.5.7 Effect of thermal insulation 

(o) Current-carrying capacities are given in Tables 4 to 15 of this Standard 

for unenclosed or 

(p) enclosed cables surrounded by bulk thermal insulating materials that affect 

the rate of heat 

(q) dissipation from the cables. 

(r) The rate of heat dissipation varies with the type and thickness of material 

used. A 

(s) comparative measure of the performance of different materials is known as 

the R-factor. 

(t) The current-carrying capacity values in the tables are based upon typical 

installation 

(u) conditions and a range of different materials as described in Clause 3.4.3. 

Where different 



(v) materials or installation conditions are used such that the rate of heat 

dissipation is 

(w) adversely or favourably affected, lower or higher current-carrying 

capacities may be 

(x) obtained respectively. 
(y) NOTES: 
(z) 1 Where a length of cable not exceeding 150 mm passes through bulk thermal insulation, 
(aa) e.g. for the connection of a lighting point, the cable need not be considered as being 
(bb) surrounded by thermal insulation. 
(cc) 2 A cable is considered to be affected by thermal insulation if it is embedded in, or surrounded 
(dd) by, insulating material. Cables lying on top of suitably rigid material do not in general come 

(ee) into this consideration. 
 
 

3.5.8 Effect of direct sunlight 

Current-carrying capacities are given in Tables 4 to 15, 20 and 21 for cables 

exposed to 

direct sunlight. For other types of cable installed in locations exposed to 

direct solar 

radiation it will be necessary to make some provision for the effects of the 

increased 

heating. This may be achieved by one of the following means: 

(a) Provision of a shield, screen or enclosure that allows for the natural 

ventilation of the 

cable. 

(b) Reduction of the current-carrying capacity of the cable by an appropriate 

amount in 

accordance with the higher air temperature. As a rule-of-thumb alternative to any 

recommendation from a cable manufacturer, a correction factor obtained from 

Table 27(1) for a temperature 20° higher than the ambient air temperature may be 

applied. 

 
.5.9 Effect of harmonic currents on balanced three-phase systems 

Where the neutral conductor carries current without a corresponding reduction in 

load of 

the phase conductors, the current flowing in the neutral conductor shall be taken 

into 

account in ascertaining the current-carrying capacity of the circuit. 

This clause is intended to cover the situation where there is current flowing in 

the neutral of 

a balanced three-phase system. Such neutral currents are due to the line currents 

having a 

harmonic content that does not cancel in the neutral. The most significant 

harmonic that 

does not cancel in the neutral is usually the third harmonic. The magnitude of 

the neutral 

current due to the third harmonic may exceed the magnitude of the power frequency 

phase 

current. The neutral current will then have a significant effect on the current-

carrying 

capacity of the cables in the circuit. 

The reduction factors given in this Clause apply to balanced three-phase 

circuits; it is 

recognized that the situation is more onerous if only two of the three phases are 

loaded. In 



this situation the neutral conductor will carry the harmonic currents in addition 

to the 

unbalanced current. Such a situation can lead to overloading of the neutral 

conductor. 

Equipment likely to cause significant harmonic currents are, for example, 

fluorescent 

lighting banks and d.c. power supplies such as those found in computers. 

The reduction factors given in Table 2 only apply to cables where the neutral 

conductor is 

within a four- or five-core cable and is of the same material and cross-sectional 

area as the 

phase conductors. These reduction factors have been calculated based on third 

harmonic 

currents. If significant, more than 10%, higher harmonics, 9th, 12th, etc. are 

expected then 

lower reduction factors are applicable. Where there is an unbalance between 

phases of more 

than 50% then lower reduction factors may be applicable. 

The tabulated reduction factors, when applied to the current-carrying capacity of 

a cable 

with three loaded conductors, will give the current-carrying capacity of a cable 

with four 

loaded conductors where the current in the fourth conductor is due to harmonics. 

The 

reduction factors also take the heating effect of the harmonic current in the 

phase 

conductors into account. 

Where the neutral current is expected to be higher than the phase current then 

the cable size 

should be selected on the basis of the neutral current. 

Where the cable size selection is based on a neutral current that is not 

significantly higher 

than the phase current, it is necessary to reduce the tabulated current-carrying 

capacity for 

three loaded conductors. 

If the neutral current is more than 135% of the phase current and the cable size 

is selected 

on the basis of the neutral current then the three-phase conductors will not be 

fully loaded. 

The reduction in heat generated by the phase conductors offsets the heat 

generated by the 

neutral conductor to the extent that it is not necessary to apply any reduction 

factor to the 

current-carrying capacity for three loaded conductors. 
3.5.10 Effect of parallel cables 

Current-carrying capacities for circuits comprising parallel multicore cables or 

groups of 

single-core cables can be determined from the sum of the current-carrying 

capacity of the 

various cables provided that consideration is given to— 

(a) grouping cables and the effect of cooling by the ambient air or the ground on 

each 

parallel cable or group; and 



(b) load current sharing between each parallel cable or group so as to prevent 

overheating 

of any cable or group. 

Equal load current sharing is generally achieved by the selection and 

installation of cables 

to give the same impedance, i.e. by using cables of the same conductor material 

and 

construction installed over the same route. Mutual impedance is also affected by 

the 

configuration of cables within and between each group. 
NOTES: 
1 Table D1 of Appendix D provides recommended circuit configurations for the installation of 
parallel single-core cables in electrically symmetric groups. The recommended method is to 
use trefoil groups containing each of the three-phase conductors and neutral in each group. 
2 Unequal load current sharing between cables or groups may be permitted provided that the 
design current and overcurrent protection requirements for each cable or group are considered 
individually. IEC 60364-4-43 provides further information on the conditions under which this 
is permitted. 

3.5.11 Effect of electromagnetic interference 

Certain types of electrical installations, e.g. those containing sensitive 

electronic equipment 

or systems, may require minimization of electromagnetic interference arising from 

magnetic 

fields developed from current flowing in cables. This may be addressed by— 

(a) selection of cables designed for low magnetic field emissions; or 

(b) installation of cables in enclosures that contain or shield magnetic fields; 

or 

(c) installation of cables in configurations that produce low magnetic fields. 
NOTE: Table D1 of Appendix D provides recommended circuit configurations for the installation 
of parallel single-core cables in groups that produce reduced levels of magnetic field. 
 
If cables are installed as described in activity 1, the cable will not be “de-rated”. If any variation to these 
installation conditions occurs the cable will have to be de-rated, this means its current carrying capacity will be 
lower, a larger cable c.s.a. may be required. 
 



 

 
Do it yourself 



 
 

 
If more than one de-rating factor is to be applied they are multiplied together e.g.  
H.R.C. fuse = 0.9  
Grouping of circuits = 0.8  
Total de-rating applied to current carrying capacity of conductor  

D.R. = 0.9 x 0.8 = 0.72 
 

 

 



3.5.2.2 Installation conditions that avoid derating 

The derating factors of Tables 22 to 26 are not applicable to the following 

conditions of 

grouped cables: 

(a) MIMS cables MIMS cables without serving unless other types of cables are 

installed 

in close proximity or within the same wiring enclosure. The higher operating 

temperature achieved by grouping will not affect the mineral insulation of the 

unserved cable. However, care must be taken that the cable environment and means 

of 

support can withstand the higher temperatures. 
NOTE: See Note 5 to Table 1. 

(b) Limited length of grouping Groups of cables such as at a switchboard entry, 

provided that the length of wiring enclosure does not exceed— 

(i) for conductor sizes smaller than 300 mm2 for aluminium or smaller than 

150 mm2 for copper: 1 m; 

(ii) for conductor sizes of 300 mm2 or larger for aluminium and 150 mm2 or larger 

for copper: 3 m; or 

(iii) half the length of the cable; 

whichever is the shorter dimension. 

(c) Groups of circuits in free air Groups of circuits installed unenclosed under the 

conditions and circuit arrangements depicted in Figure 1. 

(d) Cables operating below current-carrying capacity Cables that, as a result of the 

conditions of operation of the installation or cable selection practices, are 

operating at 

less than 35% of their current-carrying capacity (see Figure 1, Note 3). 

 



 

 
 



 

 
 
 



 

 



 
200A HRC Fuse so earthfault impedance maximum is 0.1 ohm 
 

 



 
3.1 GENERAL 

3.1.1 Application 

This Section specifies the minimum requirements for the selection and 

installation of wiring systems that shall be achieved to satisfy Part 1 

of this Standard. 

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. 

 

3.2 TYPES OF WIRING SYSTEMS 

The type of wiring system and method of installation used shall either— 

(a) comply with Table 3.1; or 

(b) have a degree of safety equivalent to that given in Table 3.1. 

 



 
 

 

3.4.2 Operating temperature limits 

The operating temperatures of conductors shall not exceed the limits given 

in Table 3.2. 

Polymeric cables with normal use temperatures below 75°C (see Notes to 

Table 3.2) are deemed not suitable for Australian or New Zealand 

conditions. 



 

 
3.4.3 Conductors in parallel 

Current-carrying capacities for circuits comprising parallel multi-core cables 

or groups of single-core cables may be determined from the sum of the 

current-carrying capacity of the various cables connected in parallel 

provided that the following requirements are met: 



(a) Cables shall be not less than 4 mm2. 

(b) Grouping of cables shall not affect the cooling of each parallel cable, 

or group, by the ambient air or the ground. 

(c) The load current sharing between each parallel cable or group shall be 

sufficient to prevent overheating of any cable or group. 

Example: 

Equal load current sharing may be achieved by the selection and 

installation of cables to give the same impedance for each cable in the 

group. This condition is satisfied when— 

(i) conductors are of the same material and cross-sectional area with a 

minimum size of 4 mm2; 

(ii) cables follow the same route and achieve the same length; 

 

3.5.2 Neutral conductor 

The minimum size of the neutral conductor shall be as follows: 

(a) Single-phase two-wire circuit The neutral conductor or conductors of 

a single-phase consumer main, submain or final subcircuit shall have 

a current-carrying capacity not less than— 

(i) the current-carrying capacity of the associated active conductor; 

or 

(ii) the total current to be carried, where there is more than one 

active conductor. 

(b) Multiphase circuit The current-carrying capacity of the neutral 

conductor of a multiphase circuit shall not be less than that determined 

in accordance with the following: 

(i) Harmonic currents Where a consumer main, submain or final 

subcircuit supplies a substantial load that generates harmonic 

currents, e.g. fluorescent lighting, computers, soft starters, 

variable speed devices or other electronic devices, the third and 

any higher order harmonic current generated in the equipment 



 
5.3.3.1.2 Selection 

The cross-sectional area of any copper protective earthing conductor 

required for the protection of any portion of an electrical installation shall 

be 

determined either— 

(a) from Table 5.1 in relation to the cross-sectional area of the largest 

active conductor supplying the portion of the electrical installation to 

be protected; or 

(b) by calculation, in accordance with Clause 5.3.3.1.3. 

 



 

 
Do it yourself 



 

 



 

 



 

 



 

 



 

 



 
 

 
3.4.3 Conductors in parallel 

Current-carrying capacities for circuits comprising parallel multi-core cables 

or groups of single-core cables may be determined from the sum of the 

current-carrying capacity of the various cables connected in parallel 

provided that the following requirements are met: 

(a) Cables shall be not less than 4 mm2. 



(b) Grouping of cables shall not affect the cooling of each parallel cable, 

or group, by the ambient air or the ground. 

(c) The load current sharing between each parallel cable or group shall be 

sufficient to prevent overheating of any cable or group. 

Example: 

Equal load current sharing may be achieved by the selection and 

installation of cables to give the same impedance for each cable in the 

group. This condition is satisfied when— 

(i) conductors are of the same material and cross-sectional area with a 

minimum size of 4 mm2; 

(ii) cables follow the same route and achieve the same length; 

Do it yourself 
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3.6.2 Value 

The cross-sectional area of every current-carrying conductor shall be 

such that the voltage drop between the point of supply for the low 

voltage electrical installation and any point in that electrical 

installation does not exceed 5% of the nominal voltage at the point of 

supply. 

The value of current used for the calculation of voltage drop on a circuit 

need not exceed the— 

(a) total of the connected load supplied through the circuit; 

(b) maximum demand of the circuit; or 

(c) current rating of the circuit protective device. 
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1.5.5.3 Protection by automatic disconnection of supply 

The following applies: 

(a) Automatic disconnection of supply is intended to limit the prospective 

touch voltage arising between simultaneously accessible conductive 

parts in the event of a fault between a live part and exposed 

conductive parts or a protective earthing conductor. 

This method of protection shall be achieved by— 

(i) provision of a system of equipotential bonding in which exposed 

conductive parts are connected to a protective earthing 

conductor; and 

(ii) disconnection of the fault by a protective device. 
NOTES: 

1 Automatic disconnection of supply may also be required for protection 

against overcurrents, in accordance with Clause 1.5.9 and Clause 2.5. 

2 Clause 5.6 contains requirements for equipotential bonding. 

3 Section 2 contains requirements for the disconnection of a fault by a 

protective device. 

(b) Touch-voltage limits In the event of a fault between a live part and an 

exposed conductive part that could give rise to a prospective touch 

voltage exceeding 50 V a.c. or 120 V ripple-free d.c., a protective 

device shall automatically disconnect the supply to the circuit or 

electrical equipment concerned. 
NOTE: Lower touch-voltage limits are required for special electrical 

installations or locations by the relevant clauses of Sections 6 and 7. 

(c) Earthing system impedance (earth fault-loop impedance) The 

characteristics of protective devices and the earthing system 

impedance shall be such that, if a fault of negligible impedance occurs 

anywhere in the electrical installation between an active conductor and 

a protective earthing conductor or exposed conductive part, automatic 

disconnection of the supply will occur within the specified time. 

(d) Disconnection times The maximum disconnection time for 230/400 V 

supply voltage shall not exceed the following: 

(i) 0.4 s for final subcircuits that supply— 

(A) socket-outlets having rated currents not exceeding 63 A; 

(B) hand-held Class I equipment; or 



(C) portable equipment intended for manual movement during 

use. 

(ii) 5 s for other circuits including submains and final subcircuits 

supplying fixed or stationary equipment. 
NOTE: Maximum disconnection times will vary for other voltages and 

installation conditions. Appendix B provides further guidance regarding 

disconnection times. 

 

 



 
 

 

 
 



 

 

 



 

 
B5.2.1 Determination of Zint 

As stated in Paragraph B4.4, Zs = Zext + Zint. 

When an electrical installation is being designed, Zext may or may not be 

available (it will depend on the electricity distributor’s transformer and 

supply cables). If it is not available, Zint may be determined by either of the 

following methods: 

(a) When the length and cross-sectional area of conductors are known— 

Zint = ZCD + ZEF 

 

ZCD = impedance of the active conductors (C to D in Figure B5) 

ZEF = impedance of the protective earthing conductors (E to F in 

Figure B5) 
NOTES: 

1 Consumer mains (ZBC and ZFG) form part of Zext. 

2 Impedances for conductors are given in the AS/NZS 3008.1 series. 

(b) When the length and cross-sectional area of the supply conductors are 

not known, it may be assumed that there will always be 80% or more 

of the nominal phase voltage available at the position of the circuit 

protective device. Therefore, Zint should be not greater than 0.8 Zs. 

This may be expressed as follows: 

Zint = 0.8 Uo/la 
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  IB = 230/ Zt 

 

Iz= See AS3008 Table 

In = CB rating Table C9 
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1.10.4 Protection from prospective short circuit currents  

The electrical installation must be designed and installed so that it will perform satisfactorily under all fault 

conditions.  

In determining the suitability of equipment for use at 230/400 volts supplied from a distribution system, the 

nominal prospective short circuit current at the connection point for services up to 400A will be as follows:  

(a) Suburban residential areas: 10 kA.  

(b) Commercial and industrial areas: 25 kA.  

(c) Installations on railway land supplied by RailCorp: 6 kA.  
 

For switchboards greater than 400A refer to clause 4.17.2.  

In certain circumstances lower or higher values may apply eg, rural areas and direct connection at a substation. 
In these cases, and in the case of supply at high voltage, the electricity distributor will advise the customer on the 
appropriate conditions in writing. 

 
 

Zp = V/ IP 
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2.5.4.5 Omission of devices for short-circuit protection 

Devices for protection against short-circuit current may be omitted under 

the following conditions: 

(a) Where unexpected opening of the circuit could cause a danger greater 

than short-circuit, devices for protection against short-circuit shall be 

omitted, in accordance with Clause 2.5.1.4. 

(b) Consumer mains constructed in accordance with Clause 3.9.7.1 need 

not be provided with short-circuit protection. 

(c) Conductors connecting generators, transformers, rectifiers or batteries 

to their associated switchboards need not be provided with shortcircuit 

protection provided that— 

(i) the wiring is carried out in such a way as to reduce the risk of a 

short-circuit to a minimum; and 

(ii) the wiring is not placed close to flammable material; and 

(iii) the short-circuit protective devices for the remainder of the circuit 

are placed on the associated switchboard. 
NOTE: Examples of the omission of devices for short-circuit protection are 



shown in Figures 2.3 and 2.9. 
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2.4.1 General 

The following methods of fault protection are recognized in this Standard: 

* (a) Automatic disconnection of supply, in accordance with Clause 1.5.5.3 
and Clause 5.7. 

(b) The use of Class II equipment or equivalent insulation, in accordance 

with Clause 1.5.5.4. 

(c) Electrical separation, in accordance with Clauses 1.5.5.5 and 7.4. 

The requirements for protection by means of automatic disconnection of 

supply are set out in Clauses 2.4.2, 2.4.3, 2.5 and 2.6 



 
 

2.4.2 Protection by automatic disconnection of supply 

Protection by means of automatic disconnection of supply is intended to 

limit the prospective touch voltage arising between simultaneously 

accessible conductive parts in the event of a fault between a live part and 

exposed conductive parts or a protective earthing conductor. 

This protection shall be achieved by— 

(a) provision of a system of earthing in which exposed conductive parts 

are connected to a protective earthing conductor, in accordance with 

Section 5; and 

(b) disconnection of the fault by an overcurrent protective device or an 

RCD. 

 

 
 

2.4.3 Types of devices 

A device used for protection by automatic disconnection of supply shall not 

be capable of automatically re-closing. The following types of devices may 

be employed to provide automatic disconnection of supply: 



(a) Enclosed fuse-links complying with the appropriate part(s) of the 

IEC 60269 series. 

(b) Miniature overcurrent circuit-breakers complying with AS/NZS 60898 

series or AS/NZS 3111. 

(c) Moulded-case circuit-breakers complying with AS/NZS IEC 60947.2. 

(d) Fixed setting RCDs complying with AS/NZS 3190, AS/NZS 61008.1 or 

AS/NZS 61009.1. 

(e) Other devices, with no automatic reclose function, having 

characteristics similar to any of the devices listed in Items (a) to (d). 

 
 

2.5 PROTECTION AGAINST OVERCURRENT 

2.5.1 General 

* 2.5.1.1 General requirements 
Active conductors shall be protected by one or more devices that 

automatically disconnect the supply in the event of overcurrent, 

before such overcurrent attains a magnitude or duration that could 

cause injury to persons or livestock or damage because of excessive 

temperatures or electromechanical stresses in the electrical 

installation. 

No fuse shall be inserted in a neutral conductor. Protective devices that 

incorporate a switching function in the neutral conductor shall comply with 

the requirements of Clause 2.3.2.1.2(b). 

Protection against overcurrent shall consist of protection against— 

(a) overload current, in accordance with Clauses 2.5.2 and 2.5.3; and 

(b) short-circuit current, in accordance with Clauses 2.5.2 and 2.5.4. 

Protection against overload current and short-circuit current shall be 

coordinated, in accordance with Clause 2.5.6. 
NOTES: 

1 Overcurrent protection is inseparably linked to the current-carrying capacity 

and temperature limits of the protected cable. 

* Reduction in current-carrying capacity of conductors may occur by a change 
in cross-sectional area, method of installation, or type of cable or conductor. 

2 Appendix I provides guidance on the ratings of overload protective devices 

where alterations or repairs involve the use of existing imperial conductors. 

2.5.1.2 Consumer mains 



* Overcurrent protection of consumer mains shall be arranged in accordance 
with one of the following: 

(a) Short-circuit protection and overload protection shall be provided at 

the origin of the consumer mains (the point of supply) (see Notes 1 

and 2). 

(b) Short-circuit protection shall be provided at the origin of the consumer 

mains and overload protection shall be provided at the main 

switchboard (see Notes 1, 3, and 4.) 

(c) Short-circuit protection need not be provided where overload 

protection is provided at the main switchboard and the consumer 

mains are constructed and installed in accordance with 

Clause 3.9.7.1.2 (see Notes 1 and 5). 

This arrangement is regarded as unprotected consumer mains. 

* Unprotected consumer mains are those that are not protected by a 
service protective device (SPD) as shown in Figure 2.1. Refer to 

Figures 5.6(A), 5.6(B) and 5.6(C) for the earthing requirements for 

enclosures containing service protection devices. 

 
2.5.1.1 General requirements 

Active conductors shall be protected by one or more devices that 

automatically disconnect the supply in the event of overcurrent, before such 

overcurrent attains a magnitude or duration that could 

cause injury to persons or livestock or damage because of excessive 

temperatures or electromechanical stresses in the electrical 

installation. 

No fuse shall be inserted in a neutral conductor. Protective devices that 

incorporate a switching function in the neutral conductor shall comply with 

the requirements of Clause 2.3.2.1.2(b). 

Protection against overcurrent shall consist of protection against— 

(a) overload current, in accordance with Clauses 2.5.2 and 2.5.3; and 

(b) short-circuit current, in accordance with Clauses 2.5.2 and 2.5.4. 

Protection against overload current and short-circuit current shall be 

coordinated, in accordance with Clause 2.5.6. 



 
 

2.5.1.2 Consumer mains 

* Overcurrent protection of consumer mains shall be arranged in accordance 
with one of the following: 

(a) Short-circuit protection and overload protection shall be provided at 

the origin of the consumer mains (the point of supply) (see Notes 1 

and 2). 

(b) Short-circuit protection shall be provided at the origin of the consumer 

mains and overload protection shall be provided at the main 

switchboard (see Notes 1, 3, and 4.) 

(c) Short-circuit protection need not be provided where overload 

protection is provided at the main switchboard and the consumer 

mains are constructed and installed in accordance with 

Clause 3.9.7.1.2 (see Notes 1 and 5). 

This arrangement is regarded as unprotected consumer mains. 

* Unprotected consumer mains are those that are not protected by a 
service protective device (SPD) as shown in Figure 2.1. Refer to 

Figures 5.6(A), 5.6(B) and 5.6(C) for the earthing requirements for 

enclosures containing service protection devices. 



 
 

2.5.2 Devices for protection against both overload and short-circuit 

currents 

Protective devices providing protection against both overload and shortcircuit 

current shall be capable of breaking any overcurrent up to and 

including the prospective short-circuit current at the point where the device 

is installed. 

The device shall comply with the requirements of Clauses 2.5.3 and 2.5.4. 

Exception: A protective device having a breaking capacity below the value 

of the prospective short-circuit current may be used in conjunction with 

another device in accordance with Clause 2.5.7.2. 

Protective devices may be one of the following: 

(a) Circuit-breakers incorporating short-circuit and overload releases. 

(b) Fuse-combination units (CFS units). 

(c) Fuses having enclosed fuse-links (HRC fuses). 

(d) Circuit-breakers in conjunction with fuses. 

Semi-enclosed rewireable fuses shall not be used. 

2.5.3.3 Alternative position of overload protective device 

A device providing protection of a conductor against overload current may 

be placed at a point other than the origin of the circuit provided that— 

(a) the conductor has no branch circuits or socket-outlets connected 

between the origin of the conductor and the overload protective 

device; or 

(b) the conductor supplies one or more circuits that are individually 

protected against overload, such as within a switchboard or busway, 

and the sum of the current ratings of the circuit protective devices 

supplied by the conductor does not exceed the current-carrying 

capacity of the conductor. 

 



 
2.5.4.1 Determination of prospective short-circuit current 

The prospective short-circuit current at every relevant point of the 

electrical 

installation shall be determined either by calculation or by measurement. 

 
2.5.4.4 Alternative position of short-circuit protective device 

2.5.4.4.1 General 

A device providing protection against short-circuit current may be placed at 

another point in the circuit under the conditions of Clauses 2.5.4.4.2 

or 2.5.4.4.3. 

* 2.5.4.4.2 Condition 1 
The part of the conductor between the point of reduction of cross-sectional 

area or other change and the position of the protective device shall be such 

that— 

(a) its length does not exceed three metres; and 

(b) it is protected mechanically or otherwise so that the risk of short-

circuit 

is reduced to a minimum; and 



c) it is installed in such a manner as to reduce to a minimum the risk of 

fire or other danger to persons, livestock and property. 
NOTES: 

1 Insulated conductors in a metallic wiring enclosure are considered to comply 

with this requirement. 

2 An example of the alternative position of a short-circuit protective device is 

shown at Figure 2.8. 

2.5.4.4.3 Condition 2 

A protective device may be placed on the supply side of the reduced 

crosssectional 

area or other change, provided that it possesses an operating 

characteristic such that it protects the circuit situated on the load side 

against short-circuit, in accordance with Clause 2.5.4.5. 
NOTE: This may be verified by comparing the short-circuit current level just 

before the branch device with the performance characteristics of the preceding 

device. 
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1.5.2 Control and isolation 

Electrical installations shall be provided with control and isolation 

devices to prevent or remove hazards associated with the electrical 

installation and to allow maintenance of electrical equipment. 

This may incorporate a device that effectively isolates the equipment from 

all sources of supply external to the equipment. 

The control of safety services shall be arranged so that the control devices 

are separate from the control of other equipment and are not unintentionally 

interrupted by the operation of other equipment. 

An isolation device shall interrupt all active conductors and may be required 

to operate in a neutral conductor. 
NOTE: Clause 2.3.2.1.1 contains requirements for the operation of isolation 

devices in neutral conductors. 

An isolation device or switch shall not interrupt an earthing conductor or a 

combined protective earthing and neutral (PEN) conductor. 

 

1.6 DESIGN OF AN ELECTRICAL INSTALLATION 



1.6.1 General 

An electrical installation shall be designed to— 

(a) protect persons, livestock and property from harmful effects; 

(b) function correctly as intended; 

(c) connect, operate safely and be compatible with the electricity 

distribution system, or other source of supply, to which the 

electrical installation is to be connected; 

(d) facilitate safe operation, inspection, testing and maintenance; and 

* (e) reduce inconvenience in the event of a fault. 
WE 

 

2.1.2 Selection and installation 

Switchgear and controlgear shall be selected and installed to perform 

the following functions or have the following features: 

(a) Provide control or isolation of the electric al installation, circuits 

or individual items of apparatus as required for maintenance, 

testing, fault detection or repair. 

(b) Enable automatic disconnection of supply in the event of an 

overload, short-circuit or excess earth leakage current in the 

protected part of the electrical installation. 

(c) Provide protection of the electrical installation against failure 

from overvoltage or undervoltage conditions. 

(d) Provide for switchgear and controlgear to be grouped and 

interconnected on switchboards, enclosed against external 

influences, and located in accessible positions. 

(e) Separately control and protect the circuit arrangements without 

affecting the reliability of supply to, or failure of, other parts of 

the installation. 

* (f) Installed in accordance with the requirements of this Section, and 
the additional requirements as specified in the manufacturer’s 

instructions. 

 

2.3.1 General 

Electrical installations shall be provided with devices to prevent or 

remove hazards associated with the electrical installation and for 

maintenance of electrically activated equipment. 
NOTE: The measures specified in this Clause (Clause 2.3) are in addition to, 

and not alternatives to, the protective measures specified in Clause 2.4. 

Electrical installations shall include all switching devices or other means of 

disconnection necessary to enable operations, repairs and maintenance 

work to be carried out safely. 

Any device provided shall comply with the relevant requirements of this 

Clause (Clause 2.3), in accordance with the intended function or functions. 

Such devices are classified according to one of the following functions: 

(a) Isolation, in accordance with Clause 2.3.2.2. 

(b) Emergency, in accordance with Clause 2.3.5.2. 

(c) Mechanical maintenance, in accordance with Clause 2.3.6.2. 

(d) Functional (control), in accordance with Clause 2.3.7.2. 

 



 
 

 
 

2.3.2 Common control requirements 

2.3.2.1 General 

* 2.3.2.1.1 All systems 
Every circuit shall be capable of being isolated from each of the supply 

conductors, in accordance with Clause 2.3.2.1.2 or 2.3.2.1.3, as 

appropriate. 

Provided that the service conditions allow it, and the appropriate safety 

measures are maintained, a group of circuits may be isolated by a common 

switch. 

Provision shall be made to enable isolation of electrical equipment and to 

prevent electrical equipment from being inadvertently energized. The 

means of isolation shall be such that a deliberate action in addition to the 

normal method of operation is required to energize the circuit. 
NOTE: Such precautions may include one or more of the following measures: 

(a) Provision for the fitting of a padlock. 

(b) Warning tags or notices. 



(c) Location within a lockable space or enclosure. 

(d) Short-circuiting and earthing may be used as a supplementary measure 

only. 

Where an item of equipment or enclosure contains live parts connected to 

more than one supply, a notice shall be placed in such a position that any 

person gaining access to live parts will be warned of the need to isolate 

those parts from the various supplies. 

 

 

 

 
2.3.2.1.2 Alternating current systems 

Provisions for isolation of conductors in a.c. systems are as follows: 

(a) Active conductors All active conductors of an a.c. circuit shall be 

capable of being isolated by a device for isolation. 

(b) Neutral conductor: 

(i) No switch or circuit-breaker shall be inserted in the neutral 

conductor— 

(A) of consumer mains; or 

(B) where the neutral conductor is used as a combined 

protective earthing and neutral (PEN) conductor for 

protective earthing of any portion of an electrical installation. 
NOTE: This requirement applies to situations such as an earth 

sheath return (ESR) system or a submain neutral used for 

earthing of an electrical installation in an outbuilding in 

accordance with Clause 5.5.3.1. 

(ii) A switch or circuit-breaker may operate in the neutral conductor 

of circuits other than those in Item (i) where— 

(A) the neutral pole of a multi-pole switch or circuit-breaker, 

having an appropriate short-circuit breaking and making 

capacity, is linked and arranged to switch substantially 

together with all active poles; or 

(B) the switch or circuit-breaker is linked with corresponding 

switches so that the neutral contact cannot remain open 

when the active contacts are closed. 

A switched neutral pole shall not open before and shall not close 



after the active pole(s). 

(iii) Where an item of switchgear is required to disconnect all live 

conductors of a circuit, it shall be of a type such that the neutral 

conductor cannot be disconnected or reconnected without the 

respective active conductors also being disconnected or 

reconnected. 

* NOTE: The manual disconnection and connection of neutral 
conductors should be as follows: 

(a) The active conductors should be disconnected before the neutral 

conductors. 

(b) The neutral conductors should be connected before the active 

conductors. 

Refer to AS/NZS 4836 for safe work practices. 

(iv) A switch in the control circuit of a fire pump shall operate in the 

neutral conductor in accordance with Clause 7.2.5.6.4. 

In accordance with Clause 2.5.1.1, no fuse shall be inserted in a 

neutral conductor. 

(c) Switching of earthing conductor prohibited An earthing conductor 

shall not be isolated or switched. 

A conductor used as a combined protective earthing and neutral (PEN) 

conductor shall not be isolated or switched. 

 

2.3.2.2.1 General 

* Devices for isolation shall effectively isolate all active conductors from 
the 

circuit. 

A semiconductor (solid-state) device shall not be used for isolation 

purposes. 

A device for isolation— 

(a) shall be capable of withstanding an impulse voltage likely to occur at 

the point of installation, or shall have an appropriate contact gap; 

(b) shall not be able to falsely indicate that the contacts are open; 

(c) shall clearly and reliably indicate the isolating position of the device; 
NOTE: The symbols ‘O’ (OFF) and ‘I’ (ON) are deemed to satisfy this 

requirement. 

(d) shall be designed and installed so as to prevent unintentional closure, 

such as might be caused by impact, vibration or the like; 

(e) shall be a device that disconnects all active conductors of the relevant 

supply; and 
NOTE: Single-pole devices situated adjacent to one another may be used. 

(f) shall be readily available. 

 



 
 

1.4.82 Main switch 

* A switch, the primary function of which is the isolation of a supply of 
electricity to the electrical installation. This device may 

 

 

 

2.3.3 Main switches 

* 2.3.3.1 Introduction 
The following requirements are intended to provide for the— 

(a) efficient and effective isolation of electricity supply from the 

electrical 

installation, or part thereof, by persons, including emergency services 

personnel, in the event of an emergency arising that requires prompt 

isolation; and 

(b) maintenance of supply to safety services during an emergency that 

may require, or result in, isolation of supply from other portions of the 

electrical installation. 

 



 
 

2.3.3.2 General 

The supply to every electrical installation shall be controlled on the 

main switchboard by a main switch or switches that control the whole 

of the electrical installation. 

Where multiple supplies are provided, each supply shall be controlled by a 

main switch or switches on the main switchboard for each supply. 

 

2.3.3.3 Number of main switches 

The number of main switches shall be kept to the minimum practicable to 

provide for effective operation in an emergency. 

Domestic electrical installations, including each separate domestic 

electrical installation forming part of a multiple electrical installation, 

shall 

be provided with not more than one main switch for— 

(a) each separately metered supply; or 

(b) where there is more than one separately controlled supply from a 

meter, a main switch for each of the separately controlled supplies. 

 

4.19 AIRCONDITIONING AND HEAT PUMP SYSTEMS 

Airconditioning and heat pump systems incorporating a compressor shall be 

provided with an isolating switch (lockable) in accordance with 

Clause 2.3.2.2, installed adjacent to but not on the unit, which isolates all 

parts of the system, including ancillary equipment, such as head units, from 

the same location. 

For split system airconditioning units, where the manufacturer requires the 

airconditioning system to be connected to the electricity supply by means of 

a plug and socket at the internal unit, the isolating switch installed at the 

external unit shall control the socket-outlet located at the internal unit. 

* For airconditioning systems (including room heaters incorporating a 
compressor) where the internal unit (or units) are supplied from a circuit 

separate to that of the compressor, a warning sign shall be permanently 

fixed on or adjacent to the compressor isolator indicating that the isolator 

does not isolate the ancillary equipment. Where the internal unit (or units) 



are not connected by plug and socket, an independent isolating switch 

(lockable) in accordance with Clause 2.3.2.2 shall also be installed adjacent 

to each separately supplied internal unit (or units). 

 
 

 



 
 

 

 

 

2.3.3.4 Location and operation 

Main switches shall be accessible as follows: 

(a) General Main switches shall be readily accessible and the means of 

operating such switches shall be not more than two metres above the 

ground, floor or a suitable platform. 

 

Exception: A main switch need not be located on a switchboard nor be 

readily accessible where unauthorized operation may impair safety 

and the electrical installation is— 

(i) located on public land; and 

(ii) associated with telephone cabinets, traffic control signals and 

street furniture, such as bus shelters, and the like; and 

(iii) otherwise controlled and protected in accordance with the 

requirements of this Standard. 

* (b) Operating handles or controls associated with a main switch shall be 
manually operated, single action and mechanical. They shall consist of 

a handle, lever, push-buttons or similar device. Electronic touch 

screens, programmable control systems or the like shall not be used 

as a means of operating main switches. 

Electronic touch screens may be used for remote control of main 

switch/s as per Clause 2.3.3.6. 

(c) Electrical installations with more than one occupier Each individual 

occupier shall have readily available access to an isolating switch or 

switches that isolate that occupier’s portion of the electrical 

installation. 

The isolating switch or switches need not control the submains 

supplying that portion of the electrical installation but shall be mounted 

on a switchboard located either in the individual portion of the 

electrical installation or within easy access from an entrance to the 

individual premises. 

The number of such switches shall be in accordance with 



Clause 2.3.3.3 for main switches. 

Exception: This requirement need not apply where the main switch or 

switches for the electrical installation are readily accessible to the 

individual occupier. 

 
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. 

 
7.2.3 Main switchboard and switchgear 

7.2.3.1 General 

A safety service shall be controlled by a main switch that is separate 

from main switches used to control— 

(a) any part of the general electrical installation; and 

(b) other types of safety services. 

Main switchboards shall be installed in accordance with Clause 2.10 and 



the National Construction Code or the New Zealand Building Code. 
NOTE: Typical examples of main switchboards with one and two normal 

supplies are shown in Figures 7.2(A) and 7.2(B) respectively. 

 

7.2.3.2 Switchgear 

Where safety services are installed, all switchboards that are required to 

sustain supply to safety services shall be constructed so that the safety 

services switchgear is separated from general switchgear by metal 

partitions designed to minimize the spread of a fault from the general 

switchgear to the safety services switchgear. 
NOTE: A non-metallic case switchboard does not comply with this Clause. 

 

 
 

 

 

7.2.4.1 General 

A safety service shall be controlled by a main switch that is separate 

from main switches used to control— 

(a) any part of the general electrical installation; and 

(b) other types of safety services. 

Main switches shall be selected such that— 

(i) a fault on one safety service will not result in loss of supply to other 

safety services; and 

(ii) a fault on the general electrical installation will not result in loss of 

supply to safety services. 

There is no limit to the number of main switches installed for the control of 

safety services. 

An auto transfer switch (ATS) may be used as a main switch provided the 

ATS meets the requirements of Clause 2.3.3. 

Fault-current limiters used to protect safety services shall not be used to 

provide protection to any part of the general electrical installation. 

 



 
 

 

 

7.2.6.2 Wiring systems for fire detection and alarm systems 

7.2.6.2.1 Types of wiring systems for fire detection and alarm systems 

Wiring systems supplying fire detection and alarm 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. 

 



 
2.3.4 Additional isolating switches 

2.3.4.1 Electrical installation in an outbuilding 

An electrical installation in an outbuilding shall comply with the following: 

(a) General An electrical installation in an outbuilding shall be treated as 

a separate electrical installation if it— 

(i) has a maximum demand of 100 A or more per phase; and 

(ii) is provided with a switchboard 

(b) Main switches: 

(i) General A main or isolating switch or switches shall be installed 

on the switchboard in the outbuilding to control the electrical 

installation in the outbuilding. 

(ii) Supply by more than one submain Where the electrical 

installation in the outbuilding is supplied through more than one 

submain, the supply through each such submain shall be 

controlled by a main switch or switches, in accordance with 

Item (b)(i). 

The main switch or switches associated with each submain need 

not be mounted on the same switchboard as those associated 

with other submains, provided that the location of all other main 

switches within the outbuilding is indicated on a prominent and 

indelible notice adjacent to each main switch or group of 

switches. 



 
2.3.4.2 Submains and final subcircuits greater than 100 A 

Every submain and final subcircuit having a rating exceeding 100 A per 

phase shall be controlled by a separate isolating switch on the switchboard 

at which the circuit originates. 

Exception: This requirement need not apply where fault-current limiters or 

fuses protect small submains that are teed off larger submains, e.g. teeing 

off large rising submains at each floor. 

 

2.3.4.5 Appliances and accessories 

Appliances and accessories, including motors, shall be provided with 

devices for isolation and switching, in accordance with relevant clauses of 

Sections 4 and 7 

These clauses include the following: 

(a) Socket-

outlets.................................................................... 

Clause 4.4. 

(b) Cooking appliances 

........................................................... Clause 4.7. 

(c) Water heaters 

.................................................................... Clause 

4.8. 

(d) Room heaters 

.................................................................... Clause 

4.9. 

(e) Electric heating cables for floors and ceilings 

and trace heating appliances 

............................................Clause 4.10. 

(f) Electricity converters 

........................................................Clause 4.12. 

(g) Motors 

..............................................................................

Clause 4.13. 

(h) Capacitors 

........................................................................Clause 

4.15. 



* (i) Gas appliances and equipment 
.........................................Clause 4.18. 

(j) 

Airconditioners...............................................................

...Clause 4.19. 

(k) Lifts 

..............................................................................

....Clause 4.20. 

(l) Safety services 

.................................................................. Clause 7.2. 

(m) Electricity generation systems............................................ 

Clause 7.3. 

 

 
 

4.4 SOCKET-OUTLETS 

4.4.1 Types 

4.4.1.1 General 

4.4.1.1.1 Socket-outlets—Application 

Socket-outlets shall be suitable for the intended application and location of 

installation and shall comply with the requirements of the following 

Standards or Standards equivalent thereto: 

* (a) AS/NZS 3112 or AS/NZS 60884.1. 
(b) AS/NZS 3123. 

(c) IEC 60309. 

(d) AS/NZS 3131. 

* 4.4.1.1.2 Socket-outlets—Alternative pin configurations 
Socket-outlets with alternative pin configurations, e.g. UK, French, German 

and USA types, shall only be used under the following conditions: 

(a) The socket-outlet shall be of the single set of apertures with an 

earthing contact and comply with the national Standard of the country, 

as shown in IEC/TR 60083. Single set of pin apertures of socketoutlets 

that accept multiple pin configurations shall not be used. 

Exception: Shaver socket-outlets complying with AS/NZS 3194. 

(b) The installation of the socket-outlet shall comply with Clause 4.4.4. 



(c) The socket-outlet shall be rated at the voltage of the electrical 

installation, unless supplied at a lower voltage, in which case it may be 

rated at that lower voltage. 

(d) Socket-outlets with alternative pin configurations normally supplying a 

voltage less than that of the electrical installation shall be supplied at 

that lower voltage. 

(e) The socket-outlet shall have been tested to the equivalent of the 

requirements of the Standards listed in Clause 4.4.1.1.1, Items (a), (b), 

(c) and (d) above. 

(d) In New Zealand only, the following additional provisions apply. 

(e) (i) Socket-outlets with alternative pin aperture configurations shall 

be 

(f) used only in— 

(g) (A) facilities directly associated with an international airport; or 

(h) (B) residential areas of non-domestic electrical installations 

providing 

(i) accommodation for international visitors or guests. 

(j) (ii) Socket-outlets with alternative pin configurations detailed in 

(k) IEC TR 60083 as requiring a nominal voltage of 230 V supply, shall be 

(l) protected by an RCD with a maximum rated residual current of 10 mA 

(m) and by an AFDD. 
(n) NOTES: 

(o) 1 These RCDs need not be Type 1 as used for electrical medical devices. 

(p) 2 Requirements for installation of AFDDs are in Clause 2.9, and further 

(q) guidance is in Appendix O. 

(r) (iii) Socket-outlets with alternative pin configurations detailed in 

(s) IEC TR 60083 as requiring a nominal voltage of 110 V supply shall be 

(t) supplied at reduced low voltage. 
(u) NOTE: Reduced low voltage is defined in Clause 2.6.3.3.2. 

(v) * 4.4.1.1.3 Low voltage fixed socket-outlet 
(w) A low voltage fixed switch or socket-outlet, or its faceplate, shall 

not 

(x) incorporate a connecting device for telecommunications, data, 

television, 

(y) radio or other similar wiring systems. 
(z) NOTE: USB charging socket-outlets on the faceplate are acceptable. 

(aa) 4.4.1.2 Different systems 

(bb) Where an ELV electrical installation and an electrical 

installation of greater 

(cc) than ELV are in the same premises, all socket-outlets supplied at 

ELV 

(dd) shall— 

(ee) (a) have their voltage conspicuously marked; and 

(ff) (b) be of a form that will prevent insertion of an ELV plug into 

a socketoutlet 

(gg) connected to a circuit of greater than extra-low voltage. 
(hh) NOTE: AS/NZS 3112 contains a specific plug and socket-outlet arrangement 

(ii) recommended for ELV applications. 

(jj) Plugs and socket-outlets for SELV and PELV systems shall not be 

provided 

(kk) with an earthing contact or pin and shall comply with Clause 

7.5.10. 



(ll) * 4.4.1.3 Socket-outlets for electric vehicle charging 
(mm) NOTE: Information for the installation and location of socket-outlets for 

electric 

(nn) vehicle charging stations is provided in Appendix P. 

(oo) In New Zealand only, requirements for the installation and 

location of 

(pp) socket-outlets for electric vehicle charging stations are 

provided in 

(qq) Clause 7.9. 

 

4.4.2 Location 

4.4.2.1 Accessibility 

Each socket-outlet shall be installed so that any plug intended to be used 

with the socket-outlet can be conveniently inserted and withdrawn and not 

cause damage to any flexible cord or cable connected to the plug. 

Socket-outlets shall not be installed where the withdrawal of a plug from the 

socket-outlet is restricted by a permanent fixture or fitting within the 

installation. 

The AS/NZS 5601 series requires that the means of electrical isolation for a 

gas appliance is accessible with the appliance installed. 

4.4.2.2 Protection of socket-outlets 

Socket-outlets shall be installed so that they will not be subjected to undue 

mechanical stress or damage in normal service. 

In addition, the following applies: 

(a) Where installed in a floor or other horizontal surface, socket-outlets 

shall be designed or arranged to prevent the accumulation of dust or 

water therein. 

* NOTE: AS/NZS 3112 and AS/NZS 60884.1 contain requirements for socketoutlets 
intended to be mounted in a floor. 

(b) Where installed within 75 mm of a floor, socket-outlets shall be 

installed so that any plug used with the socket-outlet is withdrawn in 

the horizontal plane. 

Exception: This requirement does not apply to a socket-outlet that 

complies with Items (a) and (d). 

(c) Socket-outlets shall be so installed that a plug is not likely to become 

loose or to malfunction because of gravity, vibration or the weight of 

the flexible cord or cable. 

(d) Where installed in a location that is not readily accessible for the 

connection of a fixed or stationary appliance or a luminaire, the 

socket-outlet shall be securely fixed to a structure or support to ensure 

that no mechanical strain is placed on the installation wiring 

connections when inserting or removing a plug from the socket-outlet. 

Exceptions: The socket-outlet need not be fixed in position where the 

installation meets the following conditions: 

1 Cable connections are not subject to undue mechanical stress on 

any connection in accordance with Clause 3.7.2.6. 

2 The wiring system, where likely to be disturbed, is supported in 

accordance with Clause 3.9.3.3. 

3 The wiring system, where installed in a suspended ceiling, is 

supported in accordance with Clause 3.9.3.2. 

 

4 Conductors are flexible or stranded type. 



5 Insulated, unsheathed cables, including exposed cores where 

sheathing is removed, are enclosed in accordance with 

Clause 3.10.1.1. 

(e) The use and location of socket-outlets is restricted in a number of 

particular situations, including adjacent to damp situations, in 

accordance with Section 6 and hazardous areas and other situations, 

in accordance with Section 7. 

(f) Where socket-outlets are installed in building surfaces that are 

required to provide fire-resistance or acoustic properties, measures 

shall be taken to ensure that these properties are maintained. 
NOTE: Clause 4.2.2.6 and the national building codes have requirements for 

the installation of socket-outlets in building surfaces providing fire-resistance or 

acoustic properties. 

4.4.3 Earthing contacts 

Every socket-outlet shall be provided with an earthing contact. 
NOTE: See Clause 5.4.2 for earthing requirements. 

Exception: In accordance with Clause 7.5.10, socket-outlets for SELV and 

PELV systems shall not be provided with an earthing contact. 

4.4.4 Switching device 

4.4.4.1 General 

Each socket-outlet shall be individually controlled by a separate 

switch that complies with either AS/NZS 3133, AS/NZS 60669.1 or 

AS/NZS 60947.3 and operates in all active conductors. 

Switches controlling socket-outlets shall comply with Clauses 4.4.4.2 

and 4.4.4.3. 

Exceptions: 

1 A single switch may be used for the control of two socket-outlets 

located immediately adjacent to each other. 

2 A socket-outlet that is rated at not more than 10 A, installed for the 

connection of a fixed or stationary appliance or a luminaire and that is 

not readily accessible for other purposes, need not be controlled by a 

switch. 

3 A socket-outlet that is switched by the insertion and withdrawal of the 

plug is deemed to meet the requirements of this Clause. 

4.4.4.2 Rating 

Each switch shall have a current rating, at its operating voltage, not less 

than the current rating of the socket-outlet it controls. 

 

Where a single switch is used to control two socket-outlets, as permitted by 

Exception 1 to Clause 4.4.4.1, the current rating of the switch shall be not 

less than— 

(a) the total current rating of the socket-outlets; or 

(b) the current rating of the overcurrent protective device on the circuit, 

whichever is the lesser value. 

4.4.4.3 Location and marking 

Each switch, or means of operating the switch, for a socket-outlet shall 

be— 

(a) as close as practicable to the socket-outlet; and 

(b) marked to indicate the socket-outlet(s) or the connected electrical 

equipment that it controls. 

Exception: Marking is not required where the socket-outlet controlled is 

obvious because of the location of the switch. 



Where the switch is located remote from the socket-outlet— 

(i) it shall be installed in a convenient and readily accessible position as 

close as practicable to the socket-outlet; 

(ii) the location of the switch shall be clearly and permanently marked at 

the socket-outlet; and 

(iii) both the switch and the socket-outlet shall be provided with legible, 

indelible and uniform labels indicating their relationship. 

Exception: Marking is not required where the socket-outlet is— 

(a) located more than 2.5 m above the ground, floor or platform; and 

(b) provided for the connection of a specific lamp, luminaire or 

appliance; and 

(c) not accessible for general use. 

4.4.4.4 Pendant-type socket-outlet 

A switch incorporated in a pendant-type socket-outlet attached to a flexible 

cord shall interrupt all live (active and neutral) conductors. 

Exception: Pendant-type multiphase outlets with switching only in the active 

conductors may be used where— 

(a) the outlet is not dependent on the supply cable for support; and 

(b) additional mechanical protection is provided where necessary; and 

(c) the supply cable or cord is selected to take into account any likelihood 

of vibration and movement expected during operation. 

 

4.4.5 Polarization and phase sequence 

Where socket-outlets of the same type form part of an electrical installation, 

the order of connection of the socket-outlets shall be the same. 

All socket-outlets that accommodate three-pin/flat-pin plugs shall be 

connected so that, when viewed from the front of the socket-outlet, the 

order of connection commencing from the slot on the radial line shall be 

earth, active, neutral in a clockwise direction. 

 

4.7 COOKING APPLIANCES 

4.7.1 Switching device 

A circuit for a fixed or stationary cooking appliance having an open 

cooking surface incorporating electric heating, e.g. a cooktop, deep 

fat fryer, barbecue griddle or similar, shall be provided with a switch, 

operating in all active conductors, mounted near the appliance in a 

visible and readily accessible position. 
NOTE: This requirement need not apply to enclosed cooking appliances, such 

as built-in ovens and microwave ovens. 

In Australia only, where the appliance has an open cooking surface 

incorporating both gas and electric cooking, the switching device shall 

operate in all live (active and neutral) conductors. 

In New Zealand only, where the appliance has an open cooking surface 

incorporating both gas and electric cooking, the switching device shall 

operate in all active conductors. 

A single switch is permissible for the control of associated cooking 

appliances that are in the same room. 

 

The switch shall not be mounted on the cooking appliance. 
NOTE: The switch should be mounted within 2 m of the cooking appliance. 

The switch shall not be mounted in such a position that the user must reach 

across the open cooking surface to operate it. 



Switches for cooking appliances, including the combined gas/electric 

cooking appliances specified in Clause 4.18.1, shall not be installed in the 

prohibited location specified in Clause 4.7.3 and Figure 4.17. 

Switches shall be marked to identify the appliance controlled. 

Exception: Where an electric cooking surface is installed in a public park or 

other open area, to prevent damage by vandalism, the switch may be 

installed under a lockable cover that is located so that it is able to be 

operated as required for servicing and maintenance purposes of the 

cooking surface. 

4.7.2 Connection—New Zealand only 

In New Zealand only, a freestanding cooking appliance shall be connected 

to the electrical installation wiring by a socket-outlet or an installation 

coupler. 
NOTE: This requirement need not apply to built-in hobs and ovens. 

* 4.7.3 Clearance from open cooking surfaces 
Socket-outlets and switches shall not be installed in the prohibited location 

shown in Figure 4.17, on any wall, cupboard or other surface within 150 mm 

of the edge of an open gas or electric cooking surface, in the area 

extending from the top of the cooking surface to a range hood, cupboard or 

ceiling located directly above the cooking surface, or 2.5 m above the floor 

that is directly below the cooking surface, whichever is the lower. 

 

 
4.8.2.3 Isolating switch 

Every water heater that is fixed wired shall be provided with an 

independent, isolating switch (lockable) in accordance with Clause 2.3.2.2. 

The isolating switch shall be— 

(a) additional to any automatic switch incorporated in the heater structure; 

and 

(b) installed adjacent to but not on the water heater. 

Where a water heater is supplied by two or more final subcircuits, all of the 

final subcircuits for that water heater shall be capable of being isolated by 

a 

single isolating switch. 

4.9 ROOM HEATERS 



4.9.1 General 

Where a permanently connected room heater, or a number of 

permanently connected room heaters, are installed in one room, an 

individual isolating switch and an individual functional switch shall be 

provided for each room heater or for each group of room heaters. 

Where a number of permanently connected room heaters are installed 

in one room and are supplied by the one final subcircuit, a single 

isolating switch may be used for the room heaters in that room. 

 

4.9.2 Isolating switches 

In accordance with Clause 2.3.2.2, isolating switches shall be— 

(a) installed immediately adjacent to an entrance to, or within, the room 

where the room heater is located; or 

(b) installed on the switchboard at which the room heater final subcircuit 

originates. 

Isolating switches may be incorporated in temperature-control devices, 

provided that they have a definite ‘OFF’ position. 

4.9.3 Functional switches 

In accordance with Clause 2.3.7, functional switches shall be installed in a 

readily accessible position in the same room, or immediately adjacent to an 

entrance to the room, in which the room heater or room heaters are 

located. 

A functional switch may be— 

(a) an appliance switch or switches with an ‘OFF’ position incorporated 

within the room heater; or 

(b) an isolating switch provided in accordance with Clause 4.9.2(a). 

 
4.10 ELECTRIC HEATING CABLES FOR FLOORS AND CEILINGS AND 

TRACE HEATING APPLICATIONS 

4.10.1 General 

Cables for electric heating systems in floors and ceilings and trace 

heating applications shall be of a type specifically designed for the 

purpose. The heating equipment shall be installed in accordance with 

the manufacturer’s instructions. 

4.10.2 Heating cables 

Heating cables shall be so installed that they are not in contact with 



flammable materials and where designed to be embedded— 

(a) are completely and adequately embedded in the substance they are 

intended to heat; and 

(b) do not suffer any detrimental effect because of flexing or movement of 

the substance in which they are embedded. 

Alternatively, where designed as trace heating cables, heating cables shall 

provide adequate heat transfer to the surface or material to which they are 

fixed. 

4.10.3 Isolating switches 

Cables or groups of cables that comprise the heating system shall be 

provided with an isolating switch or switches in accordance with 

Clause 2.3.2.2. 

Isolating switches may be incorporated in temperature-control devices, 

provided that they have a definite ‘OFF’ position. 

Isolating switches shall be— 

(a) installed immediately adjacent to an entrance to, or within, the room or 

area in which the heating system is located; or 

(b) installed on the switchboard at which the heating system final 

subcircuit originates. 

Exception: Where the heating system is provided for trace heating 

applications, the isolating switch need not be located as specified in this 

Clause. 

4.10.4 Functional switches 

Cables or groups of cables that comprise the heating system shall be 

provided with a functional switch or switches, in accordance with 

Clause 2.3.7. 

Functional switches shall be installed in a readily accessible position 

immediately adjacent to an entrance to, or within, the room or area in which 

the heating system is located. 

A functional switch may be an isolating switch in accordance with 

Clause 4.10.3(a). 

Exception: Where the heating system is provided for trace heating 

applications, the functional switch need not be located as specified in this 

Clause. 

4.10.5 Additional protection 

All heating cables shall be provided with additional protection by an RCD 

with a fixed rated residual current not exceeding 30 mA, and— 

(a) in the case of heating units fitted with a conductive covering, this 

covering shall be earthed; 

(b) in the case of under-floor heating units without a conductive covering, 

an earthed metallic grid with a spacing not exceeding 30 mm shall be 

provided above the under-floor heating cable; and 

(c) heating units shall be provided with adequate mechanical protection to 

prevent damage. 

4.10.6 Signs 

Where heating cables are installed, suitable signs drawing attention to their 

existence shall be provided in each location. 

 

Where appropriate, signs warning of the danger of covering embedded 

heating equipment with furnishings or building materials that might cause 

excessive temperatures shall be provided. 

This requirement may be satisfied by— 



(a) clearly and permanently marking the functional switch or switches in 

the heated room or area; or 

(b) providing suitable labelling at the relevant distribution board. 

4.11 

 

4.12 ELECTRICITY CONVERTERS 

4.12.1 General 

For the purpose of this Clause, an electricity converter includes both static 

and dynamic equipment designed to stabilize the supply voltage, or to 

change the voltage or frequency of an electricity supply, or to maintain a 

continuous electricity supply for a limited period of time when the primary 

source of electricity supply is interrupted. 

Examples include the following: 

(a) Uninterruptible power systems (UPS). 

(b) Semiconductor power converters (and inverters). 

(c) Voltage stabilizers. 

(d) Motor-generator sets. 

(e) Rotary converters. 

Transformers and engine-driven generating sets that comply with 

AS/NZS 3010 shall not be considered as electricity converters. 

 

4.12.2 Selection and installation 
NOTE: Guidance on the selection and installation of electricity converters is 

contained in— 

(a) for uninterruptible power systems (UPS).................... AS/NZS 62040 series; 

(b) for semiconductor power converters .................................. AS 60146 

series; 
WELCOME 

 
(c) for batteries.................................................................. 

AS 3011 series; and 

* (d) for rotating electrical machines .......................................... AS 
60034 series. 

4.12.3 Control 

Where an electrical installation, or part thereof, is supplied through an 

electricity converter, the converted supply shall be controlled by an 

isolating 

switch, or switches, at the output of the converter, or at the switchboard to 

which the output is connected. 

Each electricity converter shall be controlled by switches or devices 

suitable for starting and stopping the converter. Where there is more than 

one switch or device for this purpose, they shall be grouped together and 

clearly identified. 

An electricity converter shall be so arranged that it cannot supply energy 

upstream of the point of connection to the installation either directly or 

indirectly. 

Exception: Electricity converters may be arranged to supply energy 

upstream of the point of connection to the installation subject to any 

additional conditions required by the electricity distributor. 

Provision shall be made to ensure that all necessary connections for 

protection in the installation remain intact when supply is available from the 

output of the electricity converter. 

 



4.12.4 Isolation 

4.12.4.1 General 

Each electricity converter shall be provided with an independent isolating 

switch in accordance with Clause 2.3.2.2. 

The isolating switch shall— 

(a) be installed adjacent to or on the electricity converter so that a person 

operating the switch has a clear view of any person working on the 

converter; 

* (b) be provided with a means of securing the device in the isolated 
position that requires a deliberate action to engage or disengage it; 

(c) comply with Clause 4.13 when the electricity converter incorporates an 

electric motor; 

(d) be under manual control only; and 

(e) not be capable of being overridden or bypassed by programmable 

control systems or the like. 

4.12.4.2 Electricity converters incorporating batteries 

Where batteries are incorporated in an electricity converter, a switch 

capable of interrupting the supply from such batteries shall be installed 

adjacent to the batteries and shall be clearly identified to indicate its 

purpose. 

 

A single switch that incorporates both a.c. and d.c. switching functions 

outlined in Clause 4.12.4.1 and this Clause may be used. 

4.12.5 Overcurrent protection 

4.12.5.1 Electricity converter protection 

Electricity converters shall be provided with overcurrent protection. 

Exception: Overcurrent protective devices shall not be provided where the 

unexpected interruption of the supply could cause a greater danger than 

overcurrent. 

Overcurrent protective devices shall be located as close as practicable to 

the output terminals of the electricity converter so that the unprotected 

interconnecting conductors are as short as practicable and, in no case, 

exceed 15 m in length. 

The unprotected interconnecting conductors shall be completely enclosed 

by metal or other material that is not flammable. 

Exception: Overcurrent protection may be provided by— 

(a) an overcurrent protective device within the electricity converter itself; 

or 

(b) the characteristics of the electricity converter being unable to support 

the fault current. 

Where an electricity converter is intended to operate in parallel with a 

network or other source, circulating harmonic currents shall be limited so 

that the current-carrying capacity of conductors is not exceeded. 
NOTE: The effects of circulating harmonic currents may be limited as follows: 

(a) The selection of generating sets with compensated windings. 

(b) The provision of a suitable impedance in the connection to generator star 

points. 

(c) The provision of switches that interrupt the circulatory circuit but that are 

interlocked so that at all times fault protection is not impaired. 

(d) The provision of filtering equipment. 

(e) Other suitable means. 

4.12.5.2 Circuit protection 



* 4.12.5.2.1 General 
Every submain or final subcircuit outgoing from an electricity converter shall 

be individually protected in accordance with Clause 2.5 and shall also 

include additional protection, where required, by Clause 2.6. 

Exceptions: 

1 This requirement need not apply where protection on the incoming 

side (if any) provides protection against an overcurrent condition on 

the outgoing side. 

 

Overcurrent protective devices shall not be provided where the 

unexpected interruption of the supply could cause a greater danger 

than overcurrent. 

* 4.12.5.2.2 RCDs 
The possible waveform of a fault current to earth can affect the operation of 

RCDs and shall be taken into account for the selection of the type of RCD. 

Where an electricity converter includes an inverter, the RCD shall be of a 

type suitable for the waveform of the particular inverter, and in accordance 

with the inverter manufacturer’s recommendations. 
NOTE: Requirements for types of RCDs are set out in Clause 2.6.2.2. 

4.12.6 Earthing 

The output of an electricity converter shall be provided with the same type 

of earthing system used for the associated electrical installation. 

Protective earthing conductors shall not be switched. 

Provision shall be made to ensure that all necessary connections for 

protection, such as the MEN connection, remain intact when supply is 

available from the output of the system. 
NOTE: See Clause 4.12.2 for information regarding Standards applicable to 

various devices. 

4.12.7 Neutral continuity 

Electricity converters, particularly static converters, such as UPS, shall be 

arranged to ensure that the continuity of the neutral conductor to the load is 

not interrupted during bypass or maintenance switching. 

4.12.8 Electrical equipment connected to output 

All electrical equipment connected to the output side of an electricity 

converter shall be suitable for the voltage, current and frequency of the 

output of the unit. 
NOTES: 

1 The values of current-carrying capacity and voltage drop specified in the 

AS/NZS 3008.1 series are only valid for conductors operating at 50 Hz. 

2 For the type of RCD to be used where additional protection is required for 

circuits or equipment supplied by an electricity converter, refer to 

Clause 2.6.2.2. 

 



 
1.5.13 Protection against injury from mechanical movement 

Protection shall be provided against injury from mechanical movement 

of electrically actuated equipment, where— 

(a) mechanical maintenance may involve risk of physical injury; or 

(b) emergency stopping may be necessary to remove any unexpected 

danger. 

Protection may be provided by the provision of devices to disconnect or 

isolate electrical equipment, as may be necessary to prevent or remove 

danger. 

 

4.13 MOTORS 

4.13.1 Protection against injury from mechanical movement 

4.13.1.1 Switching devices 

Every motor shall be provided with a switching device capable of 

performing all of the following functions: 

(a) Starting and stopping the motor. 

(b) Emergency stopping, in accordance with Clause 2.3.5. 

(c) Isolating the motor for mechanical maintenance, in accordance 

with Clause 2.3.6. 

Exceptions: 

1 Where a number of motors are required to function as a group, or 

operate in a coordinated manner, e.g. a split system airconditioning 

unit, a single switching device may be used to control more than one 

motor. 

2 A switch suitable for disconnection of supply in accordance with 

Item (c) need not be provided for motors that are— 

 connected by a plug and socket-outlet; or 

 incorporated in an appliance having no exposed moving parts; or 

 rated at not greater than 150 VA. 

 



 
2.3.6.1 General 

Means of disconnecting electricity supply (shutting down) shall be 

provided where mechanical maintenance of electrically powered 

equipment might involve a risk of physical injury. 
NOTES: 

1 Such injuries include burns and those caused by radiated heat and 

unexpected mechanical movements. 

2 Electrically powered mechanical equipment may include rotating machines, 

heating elements and electromagnetic equipment. 

3 Examples of electrical installations where means of shutting down for 

mechanical maintenance are used include cranes, lifts, escalators, 

conveyors, machine tools and pumps. 

4 Systems powered by other means, e.g. pneumatic, hydraulic or steam, are 

not within the scope of this Clause. In such cases, shutting down any 

associated supply of electricity may not be sufficient to ensure safety. 

Suitable means, such as facilities for locking the means of shutting down in 

the open position, the enclosure of the means of shutting down in a 

lockable enclosure or facilities for the attachment of a warning notice or 

notices, shall be provided to prevent operation of the means of shutting 

down and electrically powered equipment from being inadvertently started 

during mechanical maintenance. 

Exception: Locking facilities or a lockable enclosure need not be provided 

where the means of shutting down is continuously under the control of the 

person performing such maintenance. 

2.3.6.2 Devices for shutting down 

Devices for shutting down for mechanical maintenance shall— 

(a) require manual operation; and 

(b) clearly and reliably indicate the ‘OFF’ position; and 

(c) be designed or installed so as to prevent unintentional closure. 
NOTE: Such closure might be caused by impact, vibration or the like. 

 



 
2.3.6.3 Installation 

Devices for shutting down for mechanical maintenance shall be inserted in 

the main circuit. 

Where switches are provided for this purpose, they shall be capable of 

interrupting the full-load current of the relevant part of the electrical 

installation. They need not interrupt all live conductors. 

Exception: Interruption of the control circuit of a drive or the like may 

occur 

where— 

(a) supplementary safeguards, such as mechanical restrainers are 

provided; or 

(b) direct interruption of the main supply is achieved by another means. 
NOTE: Shutting down for mechanical maintenance may be achieved by devices, 

such as switches, circuit-breakers or plugs and sockets. 

A device located remotely from the electrical equipment it controls, which is 

used for shutting down for mechanical maintenance, shall be provided with 

facilities for securing it in the open position. 

2.3.6.4 Identification 

Devices for shutting down for mechanical maintenance shall be placed and 

marked so as to be readily identifiable and convenient for their intended 

use. 



 
2.3.7 Functional (control) switching 

2.3.7.1 General 

Functional switching may be used where switching of electrical equipment, 

or part of an electrical installation, is required for operational control 

only 

and not for safety reasons. 
NOTE: Functional switching devices may be switches, semiconductor (solidstate) 

devices, or contactors. 

A functional switching device shall be provided for each part of a circuit or 

item of apparatus that may be required to be controlled independently of 

other parts of the electrical installation or apparatus. 

A single functional switching device may control several items of apparatus 

intended to operate simultaneously. 
NOTE: The switching device may form part of the apparatus. 

2.3.7.2 Functional switching devices 

Disconnectors, fuses or links shall not be used for functional switching. 

Functional switching devices shall be suitable for the most onerous of the 

duties that they might be required to perform. 
NOTE: The type of loading, the frequency of operation, and the anticipated 

number of operations should be taken into account when assessing the most 

onerous duty. (Systems of duty classification are found in the Standards 

relevant to the electrical equipment concerned, or in the switch manufacturer’s 

information.) 

Functional switching devices need not switch all live conductors of a circuit. 
WELCOME 

 

Functional switching devices controlling loads having a significantly low 

power factor, such as motors or fluorescent lighting, shall be subject to an 

appropriate de-rating factor. 

Exception: No de-rating factor need apply where the device has been 

designed for the purpose, e.g. switches having a utilization category of 

AC23A in accordance with AS/NZS IEC 60947.3, used to control circuits of 

fluorescent lighting are deemed to be designed for the purpose. 

2.3.7.3 Identification 

Functional switching devices need not be identified to indicate the ‘ON’ or 

‘OFF’ position. 



Exception: Appliance switches shall be identified to include the ‘OFF’ 

position, in accordance with AS/NZS 61058.1. 

2.3.7.4 Control circuits 

Control circuits shall be designed, arranged and protected to limit dangers 

resulting from a fault between the control circuit and other conductive parts 

liable to cause malfunction, e.g. inadvertent operations of the controlled 

apparatus. 

 

 

 
2.5.1.1 General requirements 

Active conductors shall be protected by one or more devices that 

automatically disconnect the supply in the event of overcurrent, 

before such overcurrent attains a magnitude or duration that could 

cause injury to persons or livestock or damage because of excessive 

temperatures or electromechanical stresses in the electrical 

installation. 

No fuse shall be inserted in a neutral conductor. Protective devices that 

incorporate a switching function in the neutral conductor shall comply with 

the requirements of Clause 2.3.2.1.2(b). 



Protection against overcurrent shall consist of protection against— 

(a) overload current, in accordance with Clauses 2.5.2 and 2.5.3; and 

(b) short-circuit current, in accordance with Clauses 2.5.2 and 2.5.4. 

Protection against overload current and short-circuit current shall be 

coordinated, in accordance with Clause 2.5.6. 
NOTES: 

1 Overcurrent protection is inseparably linked to the current-carrying capacity 

and temperature limits of the protected cable. 

* Reduction in current-carrying capacity of conductors may occur by a change 
in cross-sectional area, method of installation, or type of cable or conductor. 

2 Appendix I provides guidance on the ratings of overload protective devices 

where alterations or repairs involve the use of existing imperial conductors. 
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2.9.2 Location of switchboards 

2.9.2.1 General 

Switchboards shall be— 
(a) installed in suitable well-ventilated places: and 
(b) protected against the effects of moisture to which they may be 
exposed; and 
(c) arranged so as to provide sufficient space for the initial 
installation and later replacement of individual items of the 
control and protective devices and accessibility for operation, 
testing, inspection, maintenance and repair. 
 

 

2.9.2.3 Location of main switchboard 

(a) General The main switchboard shall be readily accessible. The main 

switchboard, or a panel for the remote control of main switches in 
accordance with Clause 2.3.3.5, shall be located within easy access of 
an entrance to the building. 



(b) Multiple electrical installations In multiple electrical installations the 

main switchboard shall not be located within any tenancy or single 
electrical installation of a multiple premise, either domestic or nondomestic. 
 

 

2.9.2.4 Identification of main switchboard 

The main switchboard shall be legibly and permanently marked ‘MAIN 
SWITCHBOARD’. 
Where a main switchboard is located within a room or enclosure, any door 
required for immediate personal access shall be prominently and 
permanently marked to identify the room or enclosure in which the main 
switchboard is located. 
The location of the main switchboard shall be legibly and permanently 
indicated by a conspicuous notice at each entry to the building that may be 
used by emergency services personnel. 
Notices indicating the location of the main switchboard shall be of 
permanent construction and shall incorporate the term ‘MAIN 
SWITCHBOARD’ in contrasting colours. 

Exceptions: 

1 Identification of the main switchboard and its room or enclosure need 

not apply in a single domestic electrical installation. 

2 The location of the main switchboard need not be marked at an entry 

to a building where the location is clearly indicated at a Fire Indicator 

Panel. 

3 The location of the main switchboard need not be marked where the 

location can be readily determined, e.g. where it is clearly visible from 

the main entrance to the electrical installation. 

 



 

2.9.2.5 Restricted locations 

Restricted locations for switchboards are as follows: 

(a) Height above ground, floor or platform A switchboard shall not be 

located within 1.2 m of the ground, floor or platform. 

Exception: A switchboard may be located within 1.2m of the ground, 

floor or platform if access to live parts is arranged, in accordance with 

the requirements of Clause 2.9.3.1. 

(b) Water containers and fixed or stationary cooking appliances A 

switchboard shall not be installed above open water containers or 
fixed or stationary cooking appliances. 

Exception: A switchboard may be located in an area that may be 

affected by water splashing or by steam, provided that the switchboard 

is provided with a suitable enclosure or is installed in a cupboard with 

close-fitting doors. 

(c) In cupboards A switchboard installed in a cupboard or similar 

enclosure shall only be installed in an area set aside for the purpose. 
The provisions of Clause 2.9.2.2 require that the switchboard be 
designed and located to provide ready access thereto for the purposes 
of operation and maintenance of equipment mounted on the 
switchboard. The following restrictions shall be applied to all 
switchboards, in particular, main switchboards. 
The switchboard shall be— 
(i) installed in a section of the cupboard separated from other 
sections; and 
(ii) installed at the front of the switchboard section of the cupboard; 
and 
(iii) facing the cupboard access door with insufficient unused space 
between the switchboard and the cupboard door, when closed, to 
store extraneous objects in front of the switchboard; and 
(iv) arranged so that below the area of the switchboard panel or 
enclosure, there are no projections that obstruct access for the 



operation and maintenance of the switchboard. 

(d) Near baths and showers A switchboard shall not be installed within 

any zone classified in accordance with Clause 6.2.2 for a bath or 
shower. 
NOTE: Areas in the proximity of a shower are deemed unsuitable for 
switchboards because of the prevalence of high humidity and condensation. 

(e) Near swimming pools, spas or saunas A switchboard shall not be 

installed within or above any zone classified in accordance with 
Clause 6.3.2 for a swimming pool or spa pool. 
A switchboard shall not be installed within a sauna. 

(f) Refrigeration rooms A switchboard shall not be installed within a 

refrigeration room. 

(g) Sanitization or general hosing-down operations Switchboards 

installed in classified zones in locations subject to sanitization or 
hosing-down operations shall be provided with a minimum degree of 
protection of IPX6. 

(h) Fire exits and egress paths Switchboards shall be located or 

arranged to minimize the impact of any smoke generated from a fault 
in the switchboard affecting egress from the building. 
A switchboard shall not be installed within a fire-isolated stairway, 
passageway or ramp. 
A switchboard may be installed within a cupboard, or similar 
compartment, in other forms of required exit, or in any corridor, 
hallway, lobby or the like leading to such an exit, provided that the 
cupboard or compartment doors are sealed against the spread of 
smoke from the switchboard. 
NOTES: 
1 The compartment may be the switchboard enclosure, provided that the 
enclosure provides a seal to the ingress of dust to at least IP5X and is 
provided with a facility to be kept locked in normal service. 
2 These restrictions are based on the provisions of National Building Codes 
to which reference should be made for definition of the terms and for 
exceptions that may apply. 

(i) Near fire-hose reels A switchboard shall not be installed within a 

cupboard containing a fire-hose reel. 
NOTE: Information on the installation of fire hydrants and fire-hose reels in 
buildings is given in National Building Codes and AS 2419 series or NZS 
4510 and AS 2441. 

(j) Near automatic fire-sprinklers The following types of switchboards 

shall not be installed in the vicinity of an automatic fire-sprinkler 
system: 
(i) Main switchboards. 
(ii) Switchboards from which safety services originate in accordance 
with Clause 7.2. 

Exception: A switchboard may be installed in the vicinity of an 

automatic fire sprinkler system if at least one of the following 

conditions is satisfied: 

(A) The switchboard is provided with degree of protection IPX4, in 

accordance with AS 60529. 



(B) The switchboard is provided with a shield to prevent water 

spraying on it. 

(C) Sprinkler heads that could project water on the switchboard are 

provided with suitable deflectors. 

(D) Sprinkler heads are of the dry type. 

(k) Hazardous areas Switchboards shall not be installed in hazardous 

areas as defined in AS/NZS 60079.10.1 or AS/NZS 60079.10.2. 

Exception: Switchboards constructed in accordance with 

AS/NZS 60079.14 may be installed within a hazardous area for which 

they are specifically designed. 

 

 

2.9.3.1 Access to live parts 

Live parts shall be arranged so that basic protection is provided by 
enclosures, in accordance with the provisions of Clause 1.5.4. 

Exception: Live parts may be exposed in a non- domestic electrical 

installation provided that— 

1 the live parts are arranged so that basic protection is provided by 

barriers in accordance with the provisions of Clause 1.5.4.4; or 

2 the switchboard is installed in an area that is accessible only to 

authorized persons and the means of access to such areas is provided 

with facilities for locking. 

In situations where the removal of covers and the like exposes live parts 
such covers shall be identified in accordance with AS/NZS 3439. 

Exception: This requirement does not apply to domestic switchboards. 

 



 

2.9.3.4 Orientation of circuit-breakers 

Where two or more circuit-breakers are mounted in the same row, the 
operating mechanism of each shall cause the circuit to open when the 
operating means are orientated in one general direction. 

Exception: Other arrangements are permitted where the open circuit 

condition of each device is obvious or where each device is clearly marked 

to indicate the off position. 

 

 

2.9.4.2 Tunnel-type terminals 

All screws that are in direct contact with conductors in tunnel-type terminals 
shall be of the type designed not to cut the conductor. 
Where tunnel-type terminals having clamping screws that are in direct 
contact with the conductors are provided for connection of— 
(a) the main incoming neutral conductor; or 
(b) the main earthing conductor; or 
(c) the connection between the main earthing terminal/connection or bar 



and the neutral bar (MEN connection); or 
(d) a neutral conductor used as a combined protective earthing and 
neutral (PEN) conductor for protective earthing of any portion of an 
electrical installation, 
the terminal shall be of a type having— 

(i) two screws; or 
(ii) (ii) one screw with an outside diameter not less than 80% of the tunnel 
(iii) diameter. 
(iv) NOTE: This requirement does not apply to connections arranged so that the 
(v) conductor is clamped by suitable ferrules or plates in direct contact with the 

(vi) conductor. 

 

2.9.4.3 Neutral bar or link 

Every switchboard, to which a neutral conductor is connected, shall be 
provided with a neutral bar or link that is— 
(a) of adequate current-carrying capacity; and 
NOTE: The current-carrying capacity of the incoming neutral conductor may 
be used as a guide. 

(b) located in an accessible position to allow all conductors to be safely 
connected without moving other cables or isolating the supply to the 
switchboard; and 
(c) designed such that the incoming neutral conductor cannot be 
inadvertently disconnected from the bar or link; and 
(d) provided with a separate terminal for— 
(i) the incoming neutral conductor terminating at the switchboard; 
and 
(ii) the neutral conductor(s) associated with each outgoing circuit 
originating at the switchboard. 
Where tunnel-type terminals are provided, the provisions of 
Clause 2.9.4.2 shall apply. 
A neutral conductor or busbar connection may be used between the 
neutral bar or link and a number of multi-pole devices mounted on the 
switchboard. Where such an arrangement is used the connection 
device shall comply with Clause 2.9.4.1 and, where appropriate, 
Clause 2.9.4.2. 

Exception: Where the connection is made at a terminal of switchgear 



in accordance with the manufacturer's specifications, the provisions of 

Clauses 2.9.4.1 and 2.9.4.2 need not apply 

 

 

2.9.5.1 General 

All equipment installed on a switchboard shall be legibly and indelibly 
identified in the English language in accordance with the requirements 
of Clauses 2.9.5.2 to 2.9.5.6. 
NOTE: See Clauses 2.3.3 and 2.3.4 for the marking requirements of main 
switches and additional isolating switches. 

 

 

2.9.5.2 Relationship of electrical equipment 

The relationship of switches, circuit-breakers, fuses, RCDs, and similar 
electrical equipment to the various sections of the electrical installation 
shall be marked on or adjacent to the switchboard. 
 

2.9.5.4 Terminals of switchboard equipment 



Terminals of bars, links, circuit-breakers, fuses and other electrical 
equipment mounted on a switchboard shall be marked or arranged to 
identify the corresponding active and neutral connection for each circuit. 
The terminals for the connection of the MEN connection and for the main 
neutral conductor shall be legibly and indelibly marked at the main neutral 
bar or link. 

Exception: This marking is not necessary where— 

1 the MEN connection is made at a terminal at one extremity of the bar 

or link; and 

2 the main neutral conductor is connected to the next adjacent terminal 

of the bar or link. 

Where the MEN connection is made at another location, such as a 
substation, in accordance with Clause 5.3.5.1, the location of the 
connection shall be legibly and indelibly marked at the main switchboard. 

 

 



 

 

 



 
 

 



 
4.9 ROOM HEATERS 

4.9.1 General 

Where a permanently connected room heater, or a number of 

permanently connected room heaters, are installed in one room, an 

individual isolating switch and an individual functional switch shall be 

provided for each room heater or for each group of room heaters. 

Where a number of permanently connected room heaters are installed 

in one room and are supplied by the one final subcircuit, a single 

isolating switch may be used for the room heaters in that room. 

4.9.2 Isolating switches 

In accordance with Clause 2.3.2.2, isolating switches shall be— 

(a) installed immediately adjacent to an entrance to, or within, the room 

where the room heater is located; or 

(b) installed on the switchboard at which the room heater final subcircuit 

originates. 

Isolating switches may be incorporated in temperature-control devices, 

provided that they have a definite ‘OFF’ position. 

4.9.3 Functional switches 

In accordance with Clause 2.3.7, functional switches shall be installed in a 

readily accessible position in the same room, or immediately adjacent to an 

entrance to the room, in which the room heater or room heaters are 

located. 

A functional switch may be— 

(a) an appliance switch or switches with an ‘OFF’ position incorporated 

within the room heater; or 

(b) an isolating switch provided in accordance with Clause 4.9.2(a). 

4.10 ELECTRIC HEATING CABLES FOR FLOORS AND CEILINGS AND 

TRACE HEATING APPLICATIONS 

4.10.1 General 

Cables for electric heating systems in floors and ceilings and trace 

heating applications shall be of a type specifically designed for the 

purpose. The heating equipment shall be installed in accordance with 

the manufacturer’s instructions. 

4.10.2 Heating cables 



Heating cables shall be so installed that they are not in contact with 

flammable materials and where designed to be embedded— 

(a) are completely and adequately embedded in the substance they are 

intended to heat; and 

(b) do not suffer any detrimental effect because of flexing or movement of 

the substance in which they are embedded. 

Alternatively, where designed as trace heating cables, heating cables shall 

provide adequate heat transfer to the surface or material to which they are 

fixed. 

* In New Zealand only, in-floor and ceiling heating cables shall be installed 
in 

accordance with NZS 6110. 
 

 
 
 

 



 

 

 



 

 

 



 
There are usage charges and supply charges. Usage charges: These charges reflect the 
cost of electricity a property has used. A property is charged for each Kilowatt Hour (kWh) of 
electricity consumed, with costs varying anywhere from 10c to 55c depending on the tariff, 
retailer and network. 

 

 



 
5.3.5.2 Size 

The MEN connection shall be a conductor complying with Clause 5.3.2 and 

have a cross-sectional area capable of carrying the maximum current that it 

may be required to carry under short-circuit conditions. 

The minimum size shall be— 

(a) not less than the current-carrying capacity of the main neutral 

conductor; or 

(b) for switchboards described in Clause 2.5.5 as rated at 800 A or more 

per phase, as determined for a protective earthing conductor from 

Table 5.1 or by calculation. 

 

5.6.2 Arrangement 

5.6.2.1 General 

Equipotential bonding arrangements shall be provided in accordance with 

Clauses 5.6.2.2 to 5.6.2.6 to avoid any potential differences that may occur 

between electrical equipment connected to the electrical installation 

earthing system and any conductive piping (including taps etc.) that may 

independently be in contact with the mass of earth (see Figures 5.7 and 5.8 

for arrangement details). 

Additional equipotential bonding requirements apply for: 

(a) Patient areas of hospitals, medical and dental practices and dialyzing 

locations, in accordance with AS/NZS 3003. 

(b) Explosive atmospheres, in accordance with Clause 7.7. 

(c) Telecommunications installations, in accordance with AS/NZS 3015. 

(d) Film, video and television sites, in accordance with AS/NZS 4249. 

(e) Photovoltaic arrays, in accordance with AS/NZS 5033. 

* (f) Grid connected inverters, in accordance with AS/NZS 4777.1. 
(g) Generating systems, in accordance with Clause 7.3. 

(h) Separated circuits, in accordance with Clause 7.4. 

5.6.2.2 Conductive water piping 

Conductive water piping that is both— 

(a) installed and accessible within the building containing the electrical 

installation; and 

(b) continuously conductive from inside the building to a point of contact 



with the ground, 

shall be bonded to the earthing system of the electrical installation. 

Any equipotential bonding of conductive water piping shall be effected by 

means of an equipotential bonding conductor connected to the main 

earthing conductor or earth terminal or bar. 

The connection of the bonding conductor to the conductive water piping 

shall be as close as practicable to the entry of the conductive water piping 

to the building. 

 

5.6.3.2 Size 

The size of equipotential bonding conductors shall be determined from the 

requirements of this Clause 5.6.3, as appropriate to the particular bonding 

conductor application. 

 

The equipotential bonding conductor need not be larger than the sizes 

specified below, provided the installation conditions are such that 

mechanical damage is unlikely to occur, and, in accordance with 

Clause 5.7.5, a larger size is not required to reduce the earth fault-loop 

impedance. 

The size of equipotential bonding conductors shall be in accordance with 

the following: 

(a) Conductive piping, cable sheaths and wiring enclosures The 

equipotential bonding conductor required in accordance with 

Clauses 5.6.2.2 to 5.6.2.4 shall have a cross-sectional area not less 

than 4 mm2. 

(b) Showers, bathrooms, swimming and spa pools The equipotential 

bonding conductors required to connect conductive parts of a shower, 

bathroom, swimming or spa pool in accordance with Clauses 5.6.2.5 

and 5.6.2.6 shall have a cross-sectional area not less than 4 mm2. 

Exception: The cross-sectional area of the equipotential bonding 

conductor for a swimming or spa pool may be determined as for an 

earthing conductor, in accordance with Clause 5.3.3.4(c), where the 

equipotential bonding conductor is incorporated in a multi-core flexible 

cord supplying electrical equipment that is required to be removed for 

maintenance. 

(c) Telephone and telecommunication earthing systems The 

equipotential bonding conductors required to connect a telephone and 

telecommunication earthing system in accordance with Clause 5.6.2.7 

shall have a cross-sectional area not less than 6 mm2. 
NOTE: Refer to the AS/NZS 60079 series for minimum sizes of equipotential 

bonding conductors in explosive atmospheres 

 



 

 

 



 

 
 
 



 
 

 
 



 



 

 



 

 

 
 



 

 
 

 



 
 

 
 



 

 
 
 



4.17.6 CT Enclosure - Construction  

The CT enclosure when forming part of a cubicle switchboard must be constructed so that a tool or article 
accidentally dropped by a person working on the connections cannot fall from the CT compartment into other 
areas of the switchboard.  

CTs should be segregated from other equipment. No part of the electrical installation, including any measuring 
instruments and control devices, is permitted within the CT enclosure, except the customer’s measurement 
current transformers.  

Do not mount the customer measurement transformers on the removable section of the busbar provided for the 
metering transformers or impede access thereto.  

For other situations apply to the electricity distributor.  

These requirements also apply to the unmetered sections of a cubicle type switchboard.  

All live conductors within 300mm of the secondary terminals, voltage circuit fuses and metering neutral link must 
be insulated or screened to prevent inadvertent contact. Convenient access is required for removal of CTs. 
These requirements may be met by the provision of a removable screen of light insulating material with openings 
shaped to fit over the CT secondary terminals and associated wiring. The secondary terminals, voltage-circuit 
fuses and metering neutral link must be accessible without removal of the screen. Where a screen is used it must 
be fitted with two insulated handles and be secured to the switchboard.  

4.17.7 Vermin Proofing  

All entries to the CT compartments/enclosures should be fitted with suitable gland plates, barriers etc, to prevent 
pests from entering.  

4.17.8 Doors and Access Cover  
Provide doors and access covers that are easy and safe to open or remove. If they are hinged, they must be 
capable of opening to 90° minimum.  

Access covers must not be greater than 1 square metre in area. The length must not exceed 1500 mm. Fit a 
handle to each side of the cover, slightly higher than its horizontal centre line.  

Provide fixings so that the cover remains in position when the fasteners are released or removed.  

4.17.9 Identification of Enclosures  
The customer must provide identification for the CT metering enclosure.  

The cover, whether hinged or removable, must:  

(a) Be marked "Electricity Distributor Metering CTs Enclosed”. (b) Clearly identify the customer. (c) Identify the 
relevant tariffs, if more than one tariff is involved.  
Fix a similar label adjacent to the CTs.  

4.17.10 CT Security Locking or Sealing  

The CT compartment and unmetered sections of a switchboard/installation must be sealed or locked as follows:  

(a) The CT access cover/s and unmetered sections must be locked where located outdoors or remote from the 
meter position. All locks must be the electricity distributor’s security type and provided at the customer’s cost. 
Locking facilities must accept a 10mm shank.  

(b) The CT access covers and unmetered sections may be sealed where located within a building.  
 
The sealing facilities must be designed so that they can be sealed with short lengths of sealing line.  

Provide sealing for:  

(a) A door - at the side of the door opposite to its hinged edge.  

(b) A removable cover -at two approximately diagonally opposite points on the cover.  
 

4.17.11 CT Location and Access  
Locate CTs, removable busbars, voltage-circuit fuses, and neutral links so that they are:  

(a) More than 500mm.  

(b) Less than 2500mm  
 
from the ground floor or platform of access.  

4.17.12 Voltage Circuit Protection  
The customer must provide and install all the links and the voltage circuit protection fuses.  

All fuses must be:  



(a) a 10A current limiting (HRC) fuse type NS to AS 60269.3.0 and AS 60269.3.1, in an enclosure with class IP2X 
to AS 1939 ‘Degrees of protection provided by enclosures for electrical equipment (IP Code)’, or  

(b) Class G current limiting (HRC) fuse links in a modular fuse holder complying with IEC 269 - Part 2  

 


