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Two items to be considered when choosing a cable to supply a 
load are the current handling capability of the cable and the volt 
drop at the point of connection to the load. 

The current handling capability of cable is to be found in tables 
in SANS 10142; but all is not as simple as it sounds. What you 
are trying to determine is how hot the cable gets when supplying 
a given load but, how hot it gets depends on (a) the current it is 
supplying which heats up the conductor and (b) the method of 
installation of the cable. 

A cable buried in-ground can handle more current than one 
within a sleeve or duct. Cables that are installed in trenches in 
substations and fixed to cable trays and cable ladders can handle 
more current than cables in a duct but less than cables buried in 

the ground. If cables are bunched together inside a duct the current 
handling capacity reduces. 

All this is in SANS 10142 and is not difficult to understand. 
Where people make the mistake is to miscalculate the current 
drawn by the load – for example a 22 kW motor produces 22 kW 
of shaft power. In the worst case, the terminal voltage at the motor 
is 380  V. We know the motor will operate at a power factor of 
about 0.8  and is about 96% efficient. So the current drawn by 
the motor is 22/0.380/0.85/0.96 = 71 amps per phase. When 
the motor starts it will draw about six times this current. Unless 
the motor starts every few minutes this doesn’t matter as far as 
heating up the cable is concerned. What does matter is the voltage 
drop at the motor terminals when the motor starts. It is then you 

have to know something about what load the motor is starting: if 
it is starting a pump that is operating against a closed valve the 
starting run up will be short – no more than a few seconds. If the 
motor is starting a load that has to be run up to speed, like a rotary 
crusher, then the starting run up will significantly longer – probably 
up to 30 seconds. Under this condition the motor should be started 
with a reduced voltage starter. Back in the day we used star delta 
starters. These days, electronic starters are used.

But let’s get back to the cable. From our cable table in 
SANS  10142, a 16 mm2 cable will handle 72 A so this seems to be 
the right choice. In point of fact it is, but it depends on the volt drop. 
If the supply cable is 100 m long the volt drop on start of the motor 
will be such that the terminal voltage is 332 V phase-to-phase 

and the motor will not accelerate. Under these 
conditions you will have to use a 35 mm2 cable. 

Returning to how the cable is installed, it is 
wise to consider the heat flow from a group of 
cables. Heat will not easily be channeled away 
from cables in a bunch and, consequently, if 
almost the entire run of cables is buried in the 
ground and only the final entry in the substation 
has the cables going through a duct, then the 
cables will be cool enough for almost the entire 
run, but will melt at the duct (on a wind turbine 
installation exactly this happened).

A final word on the subject is the matter 
of single core cables. Single core cables are 
used when the cable current requirements are 
large.  Single core cables are run separately 
from each other and should ideally be strapped 
together to form a pyramid ooo. The term for 
this is ‘cables installed in trefoil’. One has to be 
super cautious with single core cables because 
they are surrounded by a magnetic field. If you 
run single core cables and terminate them in a 
galvanised gland plate, the gland plate has to be 
aluminium, otherwise it will fry. 

CABLE CURRENT HANDLING AND VOLT DROP

JB SWITCHGEAR was awarded a contract by pro-
jects company DRA Global for the design, manu-
facturing and supply to the Liqhobong Diamond 
Mine in Lesotho of a comprehensive range of low 
voltage switchgear assemblies, which included 
containerised motor control centres, outdoor kiosks, 
distribution boards, PLC panels, remote I/O boxes, 
field isolators and junction boxes.  In addition, JBSS 
supplied a large number of variable speed drives 
and soft starters.  Some of the motor control cen-
tres were skid-mounted to facilitate mobility on the 
mine site.  The electrical equipment was supplied 
by Rockwell Automation, and the communication 
protocol was Ethernet.  Starter sizes ranged from 
0,55 kW to 220 kW, with an operational voltage of 
525 V, and a fault level of 50 kA.

MD, Johan Basson says the manufacturing 
programme is now nearing completion, and 
praised the DRA project team for the way this 
multimillion Rand project was handled.  He 
added that the Liqhobong team was also “on 
top of its game,” and that it was “another good 
project for JBSS”.

The company supplied its highly-regarded 
and popular ‘Eagle Series’ of motor control 
centres. This design carries comprehensive 
type test certification for compliance with 
IEC 61439-2 and IEC TR 61641.  Basson says 
that around 31 000 tiers of this robust and 
user-friendly design have been supplied to 
destinations throughout Africa and abroad.

The Liqhobong Diamond Mine is situated at 
the head of the Liqhobong valley in the Maluti 
Mountains of Northern Lesotho, and is operated 
by the Liqhobong Mining Development 
Company, which is 75% owned by Firestone 
Diamonds and 25% owned by the Lesotho 
Government.
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