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Farm Name: Farm Number:

Du Toit 563

Vrienden 589

SG21-Digit Code: Area:

T0MS00000000056300000

T0MS00000000058900000

924.5ha

1 285.3ha
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PULVERISED COAL FIRED BOILER
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CIRCULATING FLUIDISED BED BOILER
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2. CFB Boiler: A Circulating Fluidised Bed (CFB) boiler 
(furnace), consists of a bed of sand and sorbent 
which is heated and “fluidised” using jets of air.  
Crushed coal is introduced to the suspended bed of 
sand on upward-blowing jets of air where it starts to 
combust. The sand, coarse particles of coal and 
sorbent are separated from the flue gases by a 
cyclone filter, while flue gases are removed from the 
boiler via an exhaust. The heat from the combusting 
coal is absorbed by water filled tubes, in the various 
heater components, which line the boiler and flue 
gas path, to produce steam under very high 
pressures.

PC Power Station

1. Pulveriser: Coal is ground into a very fine powder 
(i.e. pulverised) before being blown into the boiler 
via a series of nozzles.

CFB Power Station

1. Crusher: Coal is crushed to a suitable size to allow 
for combustion within the CFB boiler.

2. PC Boiler: Inside the boiler (furnace), the very fine 
coal particles mix with heated/combustion air and 
ignite where they burn at a very high temperature 
(i.e. typically between 1300°C and 1700°C). The 
heat from the combusting coal is absorbed by water 
filled tubes in the various heater components, which 
line the boiler and flue gas path, to produce steam 
under very high pressures.

3. Turbine: The high pressure steam is piped to a turbine through a control valve where it is allowed to expand and 
pass through the turbine blades, causing them to turn.  The movement of steam through the turbine blades 
causes the thermal (i.e. heat) energy to be converted to mechanical (rotational), energy.

4. Generator: The turbine is linked to the rotor of a generator which comprises an electromagnet which rotates 
inside large coils wound from insulated copper wire, and in doing so generates electricity in the form of 
alternating current (AC).

5. Transformer: A transformer is used to increase or “step up” one AC voltage to another to allow for transmission 
of power over long distances at a higher voltage and reduced current (and reduced losses), using smaller 
conductors (cross section) i.e. typically at 275kV or 400kV.

6. Transmission: The generated electric power is then fed into the Eskom integrated power grid for distribution 
and usage.
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10. Smoke Stacks: Gases that are released from the combustion process accumulate in the boilers or furnaces, and 
are filtered and released into the atmosphere via smoke stacks.

7. Condensation and Dry Cooling: Spent steam from the turbine exhaust (at reduced temperature and pressure), is 
directed into a condenser comprising of finned tubing (much like the radiator on a car). When the spent steam 
comes into contact with the condenser tubes condensation of the steam takes place, and it is converted back into 
a liquid state (i.e. water). This water is then pumped back to the boiler for reheating and re-used in the closed 
loop system.

8. Sorbents: Sorbents such as limestone are injected 
directly into the bed of CFB boilers to neutralise 
sulphur released during the combustion process, 
resulting in low sulphur dioxide (SO ) emissions.2

8. Emission Abatement Technology: The 
combustion of coal results in the generation and 
release of various emissions (i.e. CO , SO , NO , etc.) 2 2 X

which need to be removed from flue (i.e. exhaust) 
gases prior to their release.  Emission abatement 
technology such as Flue Gas Desulphurisation (FGD) 
and Selective Non-Catalytic Reduction (SNCR) are 
therefore required to remove SO  and NO  emissions 2 X

from flue gases respectively.

9. Flue Gas Treatment: Fly ash generated by the combustion process is removed from flue gases using systems 
such as Baghouses (filters), or Electrostatic Precipitators (electrostatic dust attractors).

11. Dry Ash Disposal: Ash generated by the combustion process is removed from the boilers (i.e. bottom ash) and 
flue gases (i.e. fly ash) and disposed of as waste to an ash dump.
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www.savannahSA.com

Direct all comments, queries or responses to:

To view project documentation, visit

Gabriele Stein of Savannah Environmental (Pty) Ltd

PO Box 148, Sunninghill, Johannesburg, 2157

Phone: 011 656 3237

Fax: 086 684 0547

E-mail: gabriele@savannahsa.com 

7

Copyright: Savannah Environmental

www.savannahSA.com
gabriele@savannahsa.com






2 3



4 5



6 7

Copyright: Savannah Environmental

Gabriele Stein of Savannah Environmental (Pty) Ltd

PO Box 148, Sunninghill, Johannesburg, 2157

011 656 3237

086 684 0547

gabriele@savannahsa.com 

www.savannahSA.com

gabriele@savannahsa.com
www.savannahSA.com



