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  1. Maximum Demand 
 

2.2.2 Maximum demand 
The maximum demand in consumers mains, submains and final subcircuits, taking account of 
the physical distribution and intended usage of electrical equipment in the electrical installation 
and the manner in which the present requirements might vary, shall be determined using one 
of the methods set out in Items (a) to (d). If the actual measured maximum demand is found 
to exceed that obtained by calculation or assessment, the measured value shall be deemed to 
be the maximum demand. 
 
NOTE: Guidance on the determination of maximum demand is provided for basic electrical 
installations in Appendix C. 
 

(a) Calculation The maximum demand may be calculated in accordance with the guidance 
given in Appendix C for the appropriate type of electrical installation and electrical 
equipment supplied. It is recognized that there may be considerable differences in 
loading from one electrical installation to another. Alternative methods of calculating 
the maximum demand may be used taking account of all the relevant information 
available for any particular electrical installation. 
 

(b) Assessment The maximum demand may be assessed where— 
 
(i) the electrical equipment operates under conditions of fluctuating or intermittent 
loading, or a definite duty cycle; or 
(ii) the electrical installation is large and complex; or 
(iii) special types of occupancy exist. 
 

(c) Measurement The maximum demand may be determined by the highest rate of 
consumption of electricity recorded or sustained over any 15 min period or periods 
when demand is at its highest by a maximum demand indicator or recorder. 
 

 
(d) Limitation The maximum demand may be determined by the current rating of a fixed 

setting circuit-breaker, or by the load setting of an adjustable circuit-breaker. 
 

 
The maximum demand of consumers mains and submains may be determined by the sum of 
the current settings of the circuit-breakers protecting the associated final subcircuit/s and any 
further submain/s. 
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Question 1 
 
Refer to AS/NZS 3000 and calculate the maximum demand in amps of a 230V domestic 
installation with the following loads: 
 
Number  Rating   Equipment 
30   100W    Lighting points 
10   75W    Outdoor lighting – discharge lamps 
1   6kW    Electric range 
18   10A    Double socket outlets 
10   10A    Single socket outlets 
1   3KW    Water storage heater 
1   6kW    Sauna 
 
 
Use the grid on the following page to perform the calculations. 
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Question 2 
A 230V domestic installation is being supplied from a 230V, single-phase supply. 
Refer to AS/NZS 3000 and determine the maximum demand in amps of the installation 
The installation has the following loads: 
All lighting is to be assessed on a connected load basis. 
 
Number Rating   Equipment 
14   100W each   Incandescent lights 
4   0.3A each   Fluorescent lights 
1   6 metres   Lighting track 
1   3kW total   Outside lights 
20   10A each   Single socket outlets 
1   10A    Socket outlet supplying controls for a gas water heater 
2   15A each   Socket outlets 
1   8kW total   Electric range 
1   6kW input   Air conditioner 
 
Use the table on the following page to do the calculations 
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Question 3 
Refer to AS/NZS 3000 and calculate the maximum demand in amps of a 
230V domestic installation with the following loads: 
Lighting is to be calculated on a points basis. 
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Question 4 
A 400V, three-phase low rise development contains 12, 230v domestic electrical installations. 
The development has 4 units per phase. Refer to AS/NZS 3000 and determine the maximum 
demand in amperes of ONE domestic electrical installation. 
 
Each electrical installation has the following loads: 
 
32 Lighting points 1 Electric oven – 2.5kW 
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4 Double socket outlets (10A) 1 Storage water heater – 2kW 
 

10 Single socket outlets (10A) 1  
 

Air-conditioning unit – 4kW Input 
 

 

 
Question 5 
Refer to AS/NZS 3000 and determine the maximum demand in amps of a 230 volt domestic 
installation with the following loads: 
 
37 lighting points 1 12 kW electric range 
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6 Metres of lighting track 1 Gas water heater with controllers supplied from a 

10A socket outlet 

 3kW outside lighting 15 10A double socket outlets 
 

1 
 

6kW air conditioner 
 

10 10A single socket outlets 

 
Note: All lighting is to be calculated on a points basis 
 

 
Question 6 
You are wiring a new three-phase, 400 V, factory and need to determine the load of the 
highest loaded phase of the installation so the correct size of the mains can be found. 
Assume all motors, lighting, and loads in the socket outlets to have a unity power factor. 
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The loads are to be balanced across the three phases wherever possible. Refer to AS/NZS 
3000 and calculate the load in amps on each phase (red, white and blue) to determine the 
highest loaded phase of the installation. 
Use the table on the following page for your calculations. 
 
Single-phase 
Number  Equipment 
12   38W Fluorescent lights 
30   75W Fluorescent lights 
18   10A socket outlets 
9   15A Socket outlets 
1   5kW water heater 
 
Three-phase 
Number  Equipment 
2   9kW motors (15.8A per phase nameplate rating) 
2   5kW chiller motors (7.25A per phase nameplate rating) 
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  2. Cable Selection 
 
3.1.2 Selection and installation 
Wiring systems shall be selected and installed to perform the following functions associated 
with the safe design and construction and proper operation of the electrical installation: 
 

(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. 
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Question 1 
 
Introduction 
 
You have been asked to install a 4-core neutral screened copper cable from a three-phase 
400V, three-phase distribution panel to a three-phase, 400V service centre building in a ski-
field. The installation requirements are: 
 

 The cable route length is 45 m. 
 The service centre building load is 68 kW. 
 The allowance for load increase is 10% 
 The cable will be buried direct. 
 The ambient soil temperature is 10°C. 
 The voltage drop between distribution panel and the service centre switchboard must 

not exceed 2.5%. 
 The conductor temperature is assumed to be 75°C 

 
Use the information in the introduction to this question and information from AS/NZS 
3008.1.2 Table Set 1 to answer the following. 
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(a) Calculate the minimum size cable that will meet the loading requirements. 
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(b) Calculate the minimum size cable that will meet the voltage drop requirements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) State the minimum size 4-core neutral screened copper cable that will meet the load and 
voltage drop requirements. 
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Question 2  
 
Introduction 
A 400V, three-phase low rise development contains 12, 230v domestic electrical installations. 
The development has 4 units per phase and each unit draws the same current. Calculate the 
size of the cable required based on the following information 
and the information contained in AS/NZS 3008.1.2 Table Set 1: 
 

 The rating of ONE unit is 55.04A 
 There are 4 units per phase 
 The cable will be buried direct. 
 The load is based on the calculation in Maximum Demand Question 4 
 The ambient soil temperature is 20° C 
 The conductor temperature to be 75° C 

 
Note: Voltage drop is not an issue as it is a short length of cable run. 
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Question 3 
 
Introduction 
You have been requested to install a 400V, three-phase stranded copper mains cable to a 
commercial complex. The best solution that meets the technical requirements must be 
provided. The stated conditions are: 
 
The cable route length is 70 metres between the point of supply and the main switchboard 
40 metres of the cable will be buried direct, the balance will be installed through a building 
(touching) 
The load is 85 amps per phase 
The voltage at the switchboard is 400V 
The maximum permitted voltage drop is 1.5% 
An allowance of 20% for load growth 
The ambient soil temperature is 20° C 
The ambient air temperature is 35° C 
The maximum conductor temperature is 75°C 
 

(a) Use the information in the introduction and information from AS/NZS 3008.1.2 Table 
Set 1 and determine by calculation, the minimum size cable that will satisfy the load 
requirements. 
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(b) Use the information in the introduction and information from the tables and determine by 
calculation, the minimum size cable that will satisfy the voltage drop requirements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) State the minimum size cable that meets both the load and voltage drop requirements. 
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Question 4 
 
Introduction 
A three-phase, 400V, copper, mains cable is being installed to a large new farm complex 
electrical installation comprising 3 large houses, a large milking shed and associated out-
buildings. The customer is to be provided with the best solution that meets the technical 
requirements. 
 
(a) Calculate and state the minimum size cable that will satisfy the load requirements of the 
installation. 
Use the following information and information from AS/NZS 3008.1.2 Table Set 1 for the 
calculations. 

 The route length between the point of supply and the main switchboard is 60 metres 
 The cable will be buried direct 
 The load is 60kW balanced over the three phases 
 The maximum permitted voltage drop is 1.5% 
 An allowance of 20% for load growth 
 The ambient soil temperature is 10°C 
 The conductor temperature to be 75° C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

National Certificate in Electrical Engineering  Level 4 
This unit was compiled by Monica Kershaw 

Unit 1702 Page 27 

 

  
(b) Calculate and state the minimum size cable that will satisfy the voltage drop 
requirements of the installation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) State the minimum size cable that meets both the load and voltage drop requirements 
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Question 5 
 
Introduction 
A 230V final subcircuit originating at a factory switchboard supplies two socket outlets. 

 30 metres of 4mm2 twin and earth TPS cable from the switchboard supplies the first 
socket outlet. 

 10 metres of 2.5mm2 twin and earth TPS cable from the first socket outlet supplies the 
second socket outlet. 

 Each socket outlet supplies a 1 kW load. 
 The TPS cable is clipped touching. 
 The mV/A.m for the 4mm2 twin and earth TPS cable is 11.2151 
 The mV/A.m for the 2.5mm2 twin and earth TPS cable is 18.018 
 The maximum voltage drop permitted is 2.5%. 

 
(a) Calculate maximum current in each section of the final sub-circuit 
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(b) Determine by calculation whether the maximum voltage drop of the final sub-circuit meets 
the voltage drop requirements. 
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Question 6 
 
Introduction 
A three-phase 400V oven is to be installed in a restaurant. The electrician has calculated in 
accordance with Part 2 of AS/NZS 3000, that the minimum size cable that will meet all 
requirements is a 4mm2, 4 core, TPS copper cable. You have to confirm - or otherwise - using 
calculations that the 4 mm2, 4 core TPS copper cable is the minimum size cable that meets the 
load and voltage drop requirements. 
(a) Calculate whether the 4mm2, 4 core, TPS copper cable meets the load requirements by 
using the information below and relevant information from AS/NZS 3008.1.2 Table Set 2 

 The cable route length is 20 metres in length. 
 The load is 25 kW 
 The cable is fixed directly (touching). 
 The ambient air temperature is 20°C. 
 The voltage at the switchboard is 400 V. 
 The permitted voltage drop from the switchboard to the oven must not exceed 1.5% 
 The conductor temperature is assumed to be 75°C 
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(b) Calculate whether the 4mm2, 4 core, TPS copper cable meets the voltage drop 
requirements by using relevant information from AS/NZS 3008.1.2 Table Set 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) Is the 4mm2, 4 core, TPS copper cable the minimum size cable that meets the load and 
voltage drop requirements? State a reason to support your answer. 
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Question 7 
 
Introduction 
You have been asked to install a 4-core neutral screened copper cable from a 
three-phase 400V, three-phase distribution panel to a three-phase, 400V service 
centre building in a ski-field. You need to find, by calculation the minimum size 4-core neutral 
screened copper cable that will meet the load and voltage drop requirements. 
(a) Use the following information and information from AS/NZS 3008.1.2 Table Set 2 and 
calculate the minimum size cable that will meet the loading requirements. 

 The cable route length is 15.7 m. 
 The service centre building load is 63 kW. 
 The cable will be buried direct. 
 The ambient soil temperature is 15°C. 
 The voltage drop between distribution panel and the service centre switchboard must 

not exceed 2.5%. 
 The conductor temperature is assumed to be 75°C 
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(b) Use AS/NZS 3008.1.2 Table Set 2 calculate the minimum size cable that will meet the 
voltage drop requirements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) State the minimum size 4-core neutral screened copper cable that will meet the load and 
voltage drop requirements. 
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Question 8 
 
Introduction 
It is proposed to install a three-phase, four-core copper cable to supply a low voltage, three-
phase, 20kW motor. For this question you do not need to consider the power factor or 
efficiency of the motor. 
(a) Load requirements 
Use the following information and information from AS/NZS 3008.1.2 Table Set 2 to calculate 
the mini �mum size copper cable that will meet the load current requirements.   
 

 The voltage at the switchboard is 400V 
 The cable route between the switchboard and the motor is 60 metres. 
 In the 1st half of the cable route, the cable will be completely surrounded by thermal 

insulation 
 In the 2nd second half of the cable route, the cable will be surface clipped (touching). 
 The maximum permitted voltage drop is 1% 
 The conductor temperature is 75°C 
 Allowance needs to be made for a 20% load increase (the circuit may supply a motor 

control panel in the future). 
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(b) Voltage drop requirements 
Use information from AS/NZS 3008.1.2 Table Set 2 to calculate the minimum size copper cable 
that will meet the voltage drop requirements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) State the minimum cable size that will meet both the load current and voltage drop 
requirements? 
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  3. ECP 34 
 

1. Metal poles for floodlights are being erected by a crane along a boundary fence of a 
sports field. There is an 11 kV overhead electric line supported by towers running 
parallel to and directly above the boundary fence. Refer to NZECP 34 and state the 
closest distance that the crane, and the crane’s load (a metal pole), can be manoeuvred 
to the conductors of the 11 kV line: 

 
(i) Without the consent of the owner of the 11 kV line. 

 
………………………………………………………………………………………………………………………………………………………. 
 
REF___________________ 
 
 

(ii) With the consent of the owner of the 11 kV line. 
 
………………………………………………………………………………………………………………………………………………………. 
 
REF___________________ 
 

2. Refer to NZECP 34 and state the minimum vertical distance from the ground of a 230 
volt overhead sub-main: 

 
(i) That crosses a footpath used only by pedestrians 
 
……………………………………………………………………………………………………………………………………………………… 
 
REF___________________ 
 
 
(ii) That crosses a driveway 
 
……………………………………………………………………………………………………………………………………………………… 
 
REF___________________ 
 

3. Refer to NZECP 34 and state TWO situations where compliance with the safe approach 
distances for persons is not required. 

 
……………………………………………………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………………………………………………………. 
 
REF___________________ 
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4. A building is being constructed near an 11 kV overhead pole line with a span of 120 

metres. 
(i) Refer to NZECP 34 and state how close to the overhead line supports building 

construction can be carried out without prior written consent. 
 

……………………………………………………………………………………………………………………………………………………… 
 
REF___________________  
 

(ii) Refer to NZECP 34 and state the minimum distance to the side of a conductor of the 
overhead line from any part of the building once it has been completed. 
 

……………………………………………………………………………………………………………………………………………………… 
 
REF___________________ 


