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In South Africa electricity supply is under severe stress. Just 
recently we experienced a series of emergencies which lead to 
load shedding. Cogeneration uses available ‘waste’ energy from 

industrial processes and thus has the potential to ease the current 
shortage of electricity supply. 

Speaking at the official launch of the SA Calcium Carbide (SACC) 
Cogeneration facility in March 2013 Industrial Development Corpora-
tion (IDC) chief executive officer, Geoffrey Qhena, said South African 
mineral smelters and chemical plants have the potential to generate 
more than 2 000 MW of electricity from hot gases [1].

The total capacity of Cogeneration in South Africa is estimated 
throughout various publications at between 3 000 and 4 000 MW.

Definition of Cogeneration

Cogeneration as technology has been known for more than 130 years. 
One can argue that the first modern use of energy recycling was 
done by Thomas Edison. His 1882 Pearl Street Station, the world’s 
first commercial power plant, was a combined heat and power plant, 
producing both electricity and thermal energy while using waste heat 
to warm neighbouring buildings [2].

This example demonstrates already the basic advantage of 
Cogeneration. The electricity is generated in a thermal plant and the 
waste heat re-used for heating purposes. Thus the efficiency increases 
substantially. If the heat is used to in addition produce cooling the 
process is called combined cooling, heat and power or Trigeneration.

From this first application of Cogeneration other uses for Co-
generation have been developed mainly in industrial processes. 
The simplest definition of Cogeneration is therefore defined as the 
simultaneous production of more than one type of energy from a 
single fuel source. 

In South Africa the Nersa consultation paper from January 2012 
defines Cogeneration as the simultaneous generation of electricity 
and useful thermal energy from a common fuel or energy source. In 

the South African context, Cogeneration also refers to the produc-
tion of electricity and useful heat from a fuel/energy source which is 
a co-product, by-product, waste product or residual product of some 
underlying industrial process. It differs from conventional generation 
in that it is coupled to an industrial process of the host plant [3].

Support mechanism for Cogeneration

In South Africa the use of Cogeneration as a means of more efficient 
energy production is still at early stage. The potential in South Africa 
is largely untapped even though the first plants are being commis-
sioned already like the SACC Cogeneration facility mentioned above. 
Generally the existing Cogeneration plants in South Africa are rather 
small in size and built to support on-site electricity and thermal energy 
consumption. Cogeneration plants built for the purpose to supply 
electricity into the grid are still to be developed. A first step in this 
regard is expected with the release of the Request for Proposal (RfP) 
for the new coal and Cogeneration independent power producers 
programme. The RfP is expected to include a further 800 MW alloca-
tion for Cogeneration, arising from biomass, industrial waste and 
combined heat and power sources.

In Germany, Cogeneration is seen as an essential technology to 
increase the efficiency of primary energy production, the reduction 
of CO2 emissions and the protection of resources. The government of 
Germany therefore intends to increase the share of electricity produc-
tion through Cogeneration to 25% by the year 2020. 

Based on the collection of data from various sources the electric-
ity production from Cogeneration facilities in Germany grew from 80 
TWh in 2005 to slightly beyond 95 TWh in 2011. In relation to the total 
net electricity production the cogeneration share increased positively 
from 14% to 17%. The biggest increase has been observed in Co-
generation plants fired with renewable fuels like biogas or biomass 
driven by the fact that these plants have an additional benefit from 
renewable tariffs based on the renewable energy law [3].
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more than 2 000 MW of electricity from hot gases.

This development has been supported through the directive 2004/8/
EC of the European Parliament and of the Council of 11 February 2004 
on the promotion of cogeneration based on a useful heat demand 
in the internal energy market and amending Directive 92/42/EEC and 
related acts. In Germany the main reference is the Cogeneration Law 
‘Kraft Wärme Kopplungs Gesetz (KWK-G) 2012’.

In South Africa the main reference is the Nersa consultation paper. 
One major element besides providing the definition of Cogeneration 
is to classify the technology used in various categories. Cogenera-
tion feed in tariffs (COFIT) have been suggested for these categories. 
Type 1 technologies are for recovery of waste heat or energy from 
wastes like waste heat, furnace off gases and discard coal. Type 2 is 
defined as combined heat and power and includes coal and natural 
gas and Type 3 applies to combined heat and power technologies 
with biomass as feedstock like sugar cane bagasse and wastes from 
pulp and paper [4].

Best practice Cogeneration plant 

To illustrate the practicalities and the advantages of a Cogenera-
tion scheme we look at the Biomass Cogeneration Plant Ilmenau in 
Thuringia, Germany since it includes all main aspects of a modern 
Cogeneration system.

The Biomass Cogen Plant Ilmenau started commercial operation 
in 2005. It is operated by Biomasse-Heizkraftwerk Ilmenau GmbH 
(BHI), which is jointly owned by the City of Ilmenau and STEAG 
New Energies GmbH. The plant supplies approximately 25% of the 
electricity and approximately 50% of the district heating for the city 
of Ilmenau. The Biomass Cogeneration Plant is considered CO2 neu-
tral and saves in comparison to conventional plants approximately  
39 400 tons of CO2. 

The plant consists of three main operational units: Biomass-boiler 
unit (wood storage, boiler with combustion and flue gas cleaning), 
an extraction condensing turbine for electricity production and heat 

extraction as well as a steam/hot water 
heat exchanger.

The extracted heat feeds the district 
heating network of the city. The electricity 
is supplied into the public grid on basis of 
the renewable energy law (EEG) with a 
defined renewable feed in tariff.

The path from wood to the end prod-
uct heat and electricity is as follows:

Suppliers from Thuringia and neigh-
bouring provinces, North Bavaria and 
East Hessia, deliver the waste wood to the 
Biomass plant. It is possible as well to use 
virgin wood from forestry in the plant. The 
wood gets chipped and stored in a bunker 
with a capacity of 400 tons. The storage 
is sufficient for three days of operation.

COFIT  – Cogeneration feed in tariffs
RfP  – Request for Proposal

Abbreviations 

Figure 1: Biomass Cogeneration plant, Ilmenau, STEAG.

Figure 2: Steam turbine generator biomass Cogeneration plant, Ilmenau, STEAG.
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Conveyers transport five to six tons wood per hour into the boiler 
where it burns at temperatures of more than 850°C. The hot flue gas 
flows through a water tube boiler producing high pressure steam. 
The steam drives a turbine to produce electricity. From the turbine 
steam gets extracted and heat energy of 10 MW is fed into the district 
heating system of the city of Ilmenau. The remaining steam gets 
further reduced in the turbine and eventually condensed in an air 
cooled condenser. The district heating network supplies residential 
areas, as well as public and industrial consumers.

Potential in South Africa

Being aware that South Africa does not have district heating systems 
there are still interesting options available which could be applied in 
a South African context. 

One option is to use the described technology for distributed en-
ergy supply. Looking at developments of residential and commercial 
complexes which are planned or under construction it would be an 
attractive option to supply those with a cogeneration plant. What 
in Germany feeds into a district heating system could be translated 
into a district cooling system for such a complex. That would make 
a Cogeneration plant into a Trigeneration plant since the available 
heat is used for cooling purposes.

Conclusion

Even though the general feeling is that in South Africa no heating is 
necessary I would like to challenge it. Every year winter comes and 
more and more electrical heaters are sold. The challenging idea basi-
cally is looking at the development of huge residential complexes if 

not in addition to cooling a heating network for such a complex could 
be considered as well. Both heating and cooling could be generated 
by a Trigeneration plant.

If there is an opportunity to use biomass for a Cogeneration plant 
it is actually a combination of two sustainable technologies. The plant 
can be designed being carbon neutral using renewable biomass and it 
harvests the inherent efficiency advantage of a cogeneration system.

Co/Trigeneration is certainly a technology which deserves the 
utmost support by any government and regulator.
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Main Project Data
Biomass Boiler

High Pressure Steam: 46 bar/430°C

Steam Production: ~ 23.5 t/h

Feed Stock  
(waste and forestry wood):

~ 41 600 t/a

Turbine

Steam Turbine: 5.1 MWel

Production

Electricity: 32 175 MWh/a

Heat: 52 650 MWh/a

Invest

~ 15 Million Euro

Staff

7

Figure 3: Main data biomass cogeneration plant, Ilmenau, STEAG.
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