
SAFE ELECTRICAL INSTALLATION

 LOAD CURRENT

 SELECTING THE SIZE OF CABLE APPROPRIATE 

TO LOAD CURRENT

 CONSIDERING THE VOLTAGE DROP



 LOAD CURRENT

 AS 3000:2007 Maximum Demand Calculation
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PROBLEM (1)

Determine the maximum demand of a single domestic electrical 

installation supplied at single-phase with the following load:

24 lighting points

10 m of lighting track

9  x10 A single socket-outlets

8 x 10 A double socket-outlets

1 x 50 W exhaust fan

1x 1 000 W strip heater

1x 15 A socket-outlet

1x10000 W range

1x4800 W water heater

1x 3000 W tennis court lighting

SEE WHITE BOARD-MANUAL CALCULATION, COPY IT



MAXIMUMDEMAND

(a) 24 light points  -----------------------------------= 24 pt

Lighting track, Foot Note (d) 2 pt/m  x 10m= 20 pt

Exhaust fan  (also taken as light point)      =      1 pt

---------------------------------------------------------------------------

Total light points                                             = 45 pt

Table C1, Load group A Column 2

1st 20 pt =3A

2nd 20 pt = 2A

3rd 5pt  ( part of every 20 pt) = 2 A  

--------------------------------------------------------------------------

Total                                          = 7A  



(b) Tennis court lighting   3 KW outdoor lighting exceeding 1000w

75% connected load  =    0.75 x 3000/240   = 9.4A

(c) Socket outlet

9 x 10A Single socket outlet                            =   9 pt

8 x 10A Double socket outlet  8 x 2               = 16 pt

Strip heater                                                         =  1  pt

--------------------------------------------------------------------------------

= 26  pt

Load Group B (i)

10A for 1st 1 to20pt,add 5A for additional 20 pt

Total  26 pt ----= 10+5  =15 A



Load Group B (i)

10A for 1st 1 to20pt,add 5A for additional 20 pt

Total  26 pt ----= 10+5  =15 A

(d)  15A  socket outlet – Load group B(ii)

1x 15 A socket outlet = 10A

(e)   10 KW Range

Load group (c) 50%

0.5 x 10x 103/240  = 20.8A



(f) 4.8KW water heater---Storage heater---Load group (F)

Full load  = 4.8x 103 / 240   = 20A

Maximum demand  (a)+(b)+(c)+(d)+(e)+(f)

7+9.4+15+10+20.8+20=   82.2A 





Equipment Load 

Group

Column RED WHITE BLUE

Lighting

26 lights

1st 20 pt = 3A-

2nd 20 pt = 2A  Total 5A

A(i)

-----------

-

2

--------- ------

--

------ 5A

10A Socket outlet

15 x 10A socket outlet

9 x 10A socket outlet

B(i)

-----------

---

2

----------

----------

---

------

--

10A

----- 10A



Range             

5 KW  Hot pla

5x 103 x 0.5                 

=---------------= 10.9A

240

C

-----

2

10.9 10.9 10.9



Equipment Load 

Group

Column RED WHITE BLUE

Lighting
26 lights

1st 20 pt = 3A

2nd 20 pt = 2A

Total       = 5A

A(i) 2

5A

10A

Socket outlet

15 x 10A

9   x 10A

B(i) 2

10A

10A



Equipment Load 

Group

Column RED WHITE BLUE

Range
5 KW Hot Plate

5 x 103 x 0.5

-----------------=10.9A

240

6.6 KW Range

6.6 x 103 x 0.5

-----------------=12.7A

240

C 2

10.9A 10.9A

12.7A

Instantaneous

Water Heater
4.8x 103 x 0.33

-----------------=7.5A

240

E 2

7.5A 7.5A 7.5A



Equipment Load 

Group

Column RED WHITE BLUE

4KW Aircon
5 KW Hot Plate

4 x 103 x 0.75

-----------------=12.5A

240

D 2

12.5A

3.6 KW 

Cloth Dryer

3.6x 103 x 0.5

-----------------=7.5A

240

C 2

7.5A

Total 10.9+7.5+12.5 10+10.9+7.5+7.5 5+10+12.7+7.5

RED=38.9A WHITE=33.9A BLUE=34.7A



 SELECTING THE SIZE OF CABLE APPROPRIATE TO 

LOAD CURRENT
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AS3008
Table 3(1)-Unenclosed in air  Page 30+31
Table 3(2)-Enclosed in air   Page 32+33
Table 3(3)-Direct buried underground  Page 34
Table 3(4)Underground wiring enclosure  Page 35
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Depending on Type of cable (column 2), Reference drawing 

(Column 3),Method of installation (column 5),

Current carrying capacity of the cable needs to be selected 

from Column 4 (Refer the further tables and columns)

&

Depending on number of circuits, derating factor needs to be 

chosen from the tables in column 5

of Table 3(1) , 3(2), 3(3) & 3(4)



Selection 

Select the cable size ( Sqmm)  

based on the current



Voltage drop needs to be concerned

Vc   x  L  x  I

Vd =    ---------------------------

1000

Where   Vd= Three phase voltage drop (Volt)

L= Length of the circuit ( m)

I=   Maximum demand current  (A)

Vc= Three phase unit voltage drop  ( mV/A-m)



Note

Three phase voltage drop = 1.7321  x Single phase

voltage drop

Three phase voltage drop = 0.866 x Single phase voltage

drop



SINGLE-CORE INSULATED AND SHEATHED COPPER 

CONDUCTORS LAID IN TREFOIL--- Table 40   Page 

103  (AS3008)

SINGLE-CORE INSULATED AND SHEATHED COPPER

CONDUCTORS, LAID FLAT TOUCHING OR IN A 

WIRING

ENCLOSURE---Table 41   Page 104 (AS3008)

MULTICORE WITH CIRCULAR COPPER 

CONDUCTORS—Table 42  Page 105(As3008)



SINGLE-CORE INSULATED AND SHEATHED ALUMINIUM

CONDUCTORS, LAID IN TREFOIL –Table 43  Page 106 

(AS3008)

SINGLE-CORE INSULATED AND SHEATHED ALUMINIUM

CONDUCTORS, LAID FLAT TOUCHING—Table 44 Page 

107  (As3008)

MULTICORE CABLES WITH CIRCULAR ALUMINIUM 

CONDUCTORS—Table 45-Page 108 (As3008)



SINGLE-CORE FLEXIBLE CORDS AND FLEXIBLE CABLES, 

LAID IN TREFOIL– Page 109 Table 46 (AS3008)

SINGLE-CORE FLEXIBLE CORDS AND FLEXIBLE CABLES, 

LAID FLAT TOUCHING OR IN A WIRING ENCLOSURE-

Page 110- Table 47(AS3008)

MULTICORE FLEXIBLE CORDS AND FLEXIBLE CABLES  

Page 111-Table 48 (AS3008)



SINGLE-CORE AND MULTICORE MIMS, LAID IN TREFOIL-

Page 112   Table  49(AS3008)

AERIAL WITH BARE OR INSULATED COPPER CONDUCTORS 

Page 113—Table 50(AS3008)



Checking

From table 40 to 50, 

based on the cable size ( Sq-mm), unit voltage drop Vc is 

determined,

Then Voltage drop Vd is calculated by using  

Vc   x  L  x  I

Vd =       ---------------------------

1000



According to AS3000, the voltage drop must not 

be more than +/- 5% of supply voltage.

It means that 

• for three phase  415V, the voltage drop must 

not be more than 20.75V

• for single  phase  240V, the voltage drop must 

not be more than 12 V



If voltage drop is more than 5% of supply 

voltage,  select the one size bigger cable. 

• Find Vc calculate Vd

If voltage drop is still more than 5% of 

supply voltage, select another bigger size, 

• Find Vc calculate Vd

until Vd is less than 5% of supply voltage



Cable Installation Procedure

Cables with minimum cable separation in air as 

shown for horizontal and vertical mounting and 

installed—

(a)spaced from a wall or vertical surface;

(b)upported on ladders, racks,perforated trays, 

cleats or hanger;

(c) suspended from a catenary wire







Cables with minimum cable separation in air as 

shown for

horizontal and vertical mounting and installed—

(a)spaced from a wall or vertical surface;

(b) supported on ladders, racks, perforated trays, 

cleats or hanger;











(c) suspended from a catenary wire



































Cables of the one circuit touching and 

installed—

(a) clipped direct to a wall, floor, ceiling or 

similar surface;

(b) in a ventilated trench or open trunking;

(c) buried directly in a plaster or render on a 

wall; or

(d) in a switchboard or similar enclosure.

















Cables in wiring enclosures installed

in—

(a) air;

(b) plaster, cement render, masonry or concrete 

in a wall or floor;

(c) a concrete slab on or above the surface of the 

ground; or

(d) a ventilated trench.







Cables with a minimum depth of laying of—

(a)0.3 m under continuous concrete paved areas; 

or

(b) 0.5 m in other locations.

Cables in a single enclosure laid—

(a) a minimum of 0.3 m below continuous 

concrete paved areas; or

(b) minimum 0.5 m in other locations.









Problem

4 cores—3 active cores

V90 copper. Open to air = unenclosed, clipped to internal wall

Air---- Table 3 (1) – Unenclosed (AS3008)

Table 3 (2)- Enclosed

3 cores cable- Row 10, 11  & Row 13 ( Clipped directly to wall)-

--Table 13 (75 Deg C)=Col 5 to 7       (AS3008)

CHOSEN-- Table 14 (90 Deg C)=Col 5 to 7

Table 15 (110 Deg C)=Col 4 to 5



Derating ---- Table 22 (AS3008)

With 4 other circuits-- 5 circuits

Clipped to wall- Single layer on wall- Touching

Table 22, Row 3  ,5 circuits  =Derating factor 0.73

Derated current = 120/ 0.73 = 178 A

Table 14 (90 Deg C)=Col 5  (Page 63)--- 178A (213A)-----Size  = 70 sqmm

Vc = ?

Unenclosed Table 40 (Page 103)--- 70 sqmm (90 Deg C) = 0.615 mv/A-m

Vc x L   x I                              0.615 x 50 x 178

Vd=-----------------------------------= ----------------------------= 5.47V

1000                                         1000

5 % of supply voltage = 5 x 415/100=20.75V. Less than 5%,Acceptable





Buried direct to ground Table 3(3) Page 34 (AS3008)

4 cores-- 3 cores cable -- Item 4  -------------Derating 25 (2)

---- Table 13/ 14 Col23/ 24

--- Table 15  Col 13

HFI 90--- 90 Deg C------------Table 14 Col 2/ 3 (Page 63)

Table 25(2) (Page 82) (AS3008)

Number of cable group 

3 circuits  ----------- Spacing 150mm (0.15m)== 0.78

Derated current = 175/0.78 = 224A

Table 14 Col 2/3---- 224A ( 229A) ----=   70 sqmm



Vc =?

4 cores-- Multicore==  Table 42 (Page 105) (AS3008)

70 sqmm—90 Deg C --- 0.609  mV/A-m

Vc x L   x I                       0.609 x 50 x 224

Vd=---------------------------= ----------------------------= 6.53V

1000                                     1000

5% of 415V==  415 x 5/ 100 = 20.75V

Less than 5% of Supply voltage--- Acceptable



Problem

2 Single phase socket outlet installed on the circuit protected 

by fuse , V75  TPI enclosed in air .Non domestic installation. 

Fuse rating is 32 A. Cable length is 56 m.

Also determine earth wire and neutral wire sizes.

Enclosed in air---------------Table 3(2)  Page 32 (AS3008)

2 Single core cable -------- Row 1      Table 4 ( for 75 Deg C),--Col 15 to17-

Table 5 (for 90 Deg C)----Col 15 to17

--Page 36

Table 6  (for 110 Deg C)—Col 11/12

Derating factor is 1.



From table 4 (Page 36) Col 15---------- 32A--- 4 sqmm

Enclosed copper--- Table 41 (Page 104)------- 4 sqmm---9.71 mv/A-m.  

It is 3 Phase Vc

For Single phase Vc=3 Ph Vc/ 0.866=   9.71/0.866= 11.2mv/A-m

Vc x   Lx    I                          11.2 x 56 x 32

Vd=  ------------------------------ =  ------------------------------------= 20,09V

1000                                        1000

5 % of 240V  = 5 x 240 /100 = 12V



From table 4 (Page 36) Col 15---------- 32A--- 4 sqmm

Enclosed copper--- Table 41 (Page 104)------- 4 sqmm---9.71 mv/A-m

It is 3 Phase Vc

For Single phase Vc=3 Ph Vc/ 0.866=   9.71/0.866= 11.2mv/A-m

Vc x   Lx    I                          11.2 x 56 x 32

Vd=  ------------------------------ =  ------------------------------------= 20,09V

1000                                        1000

5 % of 240V  = 5 x 240 /100 = 12V



Select bigger size----6 sq-mm , From table 41  select 6.49mV/A-m

For Single phase Vc=3 Ph Vc/ 0.866 =   6.49/0.866  =   7.49mV/A-m

Vc x   Lx    I                          7.49 x 56 x 32

Vd=  ------------------------------ =  ------------------------------------= 13.49V

1000                                        1000

Vd is greater than 5  % of 240V  , unacceptable.



Select bigger size----10 sq-mm , From table 41  

select 3.86mv/A-m

For Single phase Vc=3 Ph Vc/ 0.866  

= 3.86/0.866  =   4.45mV/A-m

Vc x   Lx    I                          7.49 x 56 x 32

Vd=  ------------------------------ =  ------------------------------------= 7.98V

1000                                        1000

It is less than 5  % of 240V  , acceptable.



Detailed calculation,  

Please see on white board


