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WORKING KNOWLEDGE BY TERRY MACKENZIE HOY

MOTOR CONTROL SYSTEMS: REMOTE STARTING AND 
STOPPING – A MATTER FOR CAREFUL CONSIDERATION
THERE are few things that are more misunderstood 
in electrical engineering than the control of electric 
motors. An electric motor delivers a certain amount 
of torque at a certain speed and, with a few losses 
included, the electrical power drawn by the motor is 
approximately proportional to the torque if the motor 
speed is more or less constant. 

Now, let us consider the cable that supplies the 
motor: if it were connected to the main supply by 
only a circuit breaker, then the circuit is not satisfac-

tory; there’s a possibility that the torque capable of 
being supplied by the motor is exceeded by the load 
(for example, when a pump impeller jams). Then the 
motor will stall, drawing considerable current until the 
circuit breaker trips or the motor burns out. Unless 
the circuit breaker is specially designed, the time to 
trip will not be short enough to stop the motor burn-
ing out. For this reason, between the supply circuit 
breaker and the cable to the motor, a motor contactor 
with a thermal overload is usually fitted. 

If the motor stalls, or if it is just overloaded, the 
thermal overload will detect this and cause the con-
tactor to open. Further, the overload will ‘remember’ 
the degree of overload and cannot be reset until the 
motor has cooled down enough to be restarted. 

The contactor is an important device. When it is 
closed (by means of a pushbutton being temporarily 
depressed and energising the contactor coil, which 
pulls in the main contacts), an auxiliary contact of 
the contactor short-circuits the pushbutton contacts 

and thus the contactor ‘latches closed’. To stop 
the motor, you have to open the contactor again 
by means of another pushbutton, which contacts 
temporarily interrupt the supply to the contactor. 

One might ask: “Why not have an on-off switch 
in series with a contactor coil?” Because if the 
switch is on, the coil is energised; if the switch is 
off, it is de-energised. This would save on push-
buttons. The downside of this is that if there is a 
power dip, the contactor will open and then re-
close – which will then reapply power to the mo-
tor, which will be slowing down or have stopped. 
Thus, the motor will restart. This is not necessar-
ily undesirable but if there are whole lot of other 
motors, then they will all restart at the same time, 
which may well trip the main supply. 

Therefore, it is a much better idea for the motor 
contactor to drop out on a power dip and then 
be restarted (automatically, if necessary) after a 
short interval and in sequence with other motors.

Another thing that is frequently done incorrectly 
is the matter of the remote control of the motor. 
Generally, in an industrial plant a motor is con-
trolled by a start-stop station located next to the 
motor. Now, quite clearly, it should be possible to 
start the motor either from the motor control cen-
tre room or from the start-stop station. The mo-
tor control panel of the motor in the motor control 
centre room must have a local/remote switch that 
selects either ‘remote start’ or ‘local start’.

It is naturally important that the remote and lo-
cal stops are wired in such a way that either will 
stop the motor, regardless of the position of the 
local remote switch. 

Now let us consider a few scenarios: (1) The 
motor has tripped on overload. (2) The electri-
cian is called out to reset the overload and check 
things out. (3) This is done but the electrician 
forgets to switch the local/remote switch to ‘re-
mote’. Thus, the operator tries to start the motor 
in the plant but it doesn’t start. So the electrician 
is called out again. 

Then there are other things: for example, how 
does the operator lock the motor out in the field at 
the control station? If you fit a lockable emergency 
stop to the control station there is the matter of Who 
Will Keep The Key ... the operator or electrician?

The matter of remote starting and stopping 
must be carefully considered as must the motor 
control circuit. Think it through from the begin-
ning; in some plants they have been doing it the 
wrong way for years ...
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TRAINING IN CAPE 
TOWN 
THE Energy Training Foundation will present 
Association of Energy Engineers (AEE) 
qualifications training programmes in Cape Town 
in May, which are recognised in 98 countries and 
offer an opportunity for persons with years of 
experience to receive a qualification. The course 
content is of value to any persons, whether 
they wish to write the examination and pursue 
certification or not. All delegates will learn a great 
deal and be able to implement changes in the 
workplace directly after the training.
The training will be held at Hotel Verde on: 
• 30 May – 3 June: Certified Energy Manager

(CEM).
• 30 May – 2 June: Certified Energy Auditor

(CEA).
• 30 May – 1 June: Certified Measurement and

Verification Professional (CMVP).
Contact Thieda Ferreira at info@entf.co.za  or visit 
www.energytrainingfoundation.co.za
Enquiries: +27 041 582 2043 
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