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THE GRID – BALANCING GENERATED POWER AND CONSUMED POWER
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I THOUGHT that, in my August column, I would discuss the South 
African National Grid, normally referred to by Eskom as ‘The Inter-
connected Power System’. A number of things should be understood: 
first, apart from a few seconds worth of stored energy in the form 
of rotating machines (ie motors) the grid cannot store energy. What 
comes in goes out again virtually instantaneously. Thus, there is always 
a balance between the power generated and the power consumed. 
Second, all the generators – that are not wind turbines or solar PV 
plants – feeding the grid are fitted with governors. These keep the 
generators at constant speed and whether or not you are connecting 
the city of Johannesburg or switching on a light bulb in the kitchen 
somewhere, in the grid a governor has operated to allow you to do this. 

The size of the grid can be seen as follows: On an electricity bill one 
will see that consumers are charged in Rands per kilowatt hour, which 
is effectively the average kilowatt demand over an hour at a given rate. 
An average house uses 13 kWh per day. The peak kilowatt demand in 
South Africa in midwinter is about 38 000 000 kW, more often writ-
ten as 38 000 MW or megawatts. To compare, in France it is about 
90 000 MW and UK about 55 000 MW. 

The majority of power generated is from coal power stations lo-
cated in Gauteng, Limpopo, North West and Mpumalanga. Koeberg 
nuclear power station is in the Western Cape and there are a num-
ber of gas turbine stations in coastal towns and a few hydro sta-
tions. Not generally understood is the massive extent of the grid. In 

the Eastern Cape alone there are more than 65 000 km of power 
lines rated at 66 000 V and above. 

There are about 1 500 km of 765 kV power lines and it is inter-
esting to note that Eskom was the first public utility in the world 
to successfully operate 765 kV power lines at altitudes above 
sea level. It is important to make sure that people have access to 
electrical power that is virtually uninterrupted. At the same time, it 
would be uneconomical to make power lines so robust that they 
will not fail. Consequently, Eskom has a huge maintenance staff 
that can restore electricity after a failure. Failures can result from 
fires, lightning strikes, equipment faults and so on. 

We can comprehend the apparent scale of the National Grid 
when we consider that the energy consump-
tion of South Africa is the same per capita as 
the combined consumption of Botswana, Na-
mibia, Zambia and Zimbabwe. Apart from hydro 
plants, lately there has been growth in the in-
stallation of wind turbines and solar photovol-
taic power plants. 

At the end of 2014, there were 1 600 MW of 
wind and solar power plants in operation. How-
ever, because the sun doesn’t shine at night and 
wind doesn’t blow all the time, these installa-
tions only supply power intermittently and, on 
windless nights, the power supply has to come 
from a different source – either hydro or coal. 

Experience in other countries has shown that 
wind power can be so variable from year to year 
that it’s virtually unreliable and, in September 
2014, the 12 000 MW capacity of Britain’s wind 
turbines generated less than 1% of the rated 
output due to lack of wind. Wind turbine sup-
porters accuse the press of sensationalising the 
lack of output of wind turbines during those oc-
casional periods when the wind doesn’t blow. 

This is really not the point. As mentioned 
earlier, consumers expect the power supply to 
be virtually uninterrupted – thus, for every wind 
turbine built, one has to build alternative power 
generation. Since it is not possible to start-up 
a coal-fired station quickly, the generation has 
to be gas turbine, which has very high fuel con-
sumption. 

Because of this high fuel consumption, gas tur-
bines are only needed under emergency condi-
tions; and, since these conditions generally arise 
when the wind is not blowing, for some of the time  
the gas turbine is producing no income at all. 

While there are arguments for and against 
wind turbines, there is one irrefutable fact: wind 
turbines will not replace current generation. 
What will replace it will be discussed in my next 
column.

If quality is what you’re looking for, then look no 
further than the hydraulic crimper from Rennsteig, 
a subsidiary of KNIPEX. This quality German-made 
two-hand tool easily crimps copper and aluminium 
conductors with cross-sections from 10 to 400 mm2. 
The crimper is 600 mm long and has a 180° 
rotating head; and its 80 KN crimp force makes it 
the ideal tool for electricians – even for the most 
demanding crimp jobs. A comprehensive range of 
crimp dies is also available.
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