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Abstract 
In this paper, we evaluate the performance and sustainability indicators of 
various thermal power generation technologies in Cameroon using the exergy 
analysis tools. For this purpose, on the basis of data from the International 
Energy Agency (IEA) for Cameroon corresponding to the period from 2006 to 
2014, we calculated the average energy and exergy efficiencies of each electric-
ity generation technology from thermal sources. The average values of the ex-
ergy efficiencies obtained are respectively 28.97% for the LFO plants, 30.94% 
for the HFO plants, 34.66% for the biofuel plants and 36.67% for the gas-fired 
plants. The average sustainability indexes for each of the technologies are de-
termined and values range from 1.56 for LFO plants to 2.12 for biofuel plants. 
The improvement potentials of each technology are calculated in order to 
identify the tracks of increase of their efficiency. Average values range from 
165.57 GWh for biofuel plants to 1301.77 GWh for LFO plants. The results of 
this study should enable the development of productive and applicable plan-
ning for future energy policies, in particular for the electricity sector in Ca-
meroon. 
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1. Introduction 

During the late twentieth century, the reflections of several authors have con-
verged on one point. Thus, if the dynamics of growth observed during the latter 
part of this century continue, terrestrial ecosystems and even the world popula-
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tion will not be able to resist this high impact of human activity [1]. 
It must therefore be admitted that this growth is limited [2] [3]. It is with this 

in mind that measures have been taken to protect existing and future popula-
tions from the consequences of exceeding these limits. 

Given this trend, specific terms and concepts have emerged in almost all sec-
tors of activity, including, among others, economy, industry, construction and 
energy, electricity for example. 

The notions of sustainable development [4] and integral sustainability [5] are 
the main terms distinguished in this new vocabulary. These two terms integrate 
purely environmental aspects and go even further. 

As all human beings have the right to a healthy and productive life in harmo-
ny with nature [5], then social and economic factors, as well as ethical and cul-
tural concerns, come into play. 

Moreover, for any modern society to develop needs an energy system that en-
sures a constant supply. For this, it is necessary to have abundant resources, ob-
tained at an affordable price and easy to transport. 

These resources must also be of good quality. Better yet, to be suitable for 
conversion machines, they must have a high energy density. 

It is important to remember that humanity in all its history has always used 
two crucial criteria in the choice of energy systems: technical availability and 
economic viability. 

It is in recent decades that another criterion of this decision has been taken 
into account: the environmental impact that a system can have. This new factor 
is already playing a key role in assessing and comparing different sources of 
energy and technologies for a country’s energy grid. 

On the basis of these findings, we note that the need to control atmospheric 
emissions of greenhouse and other pollutant gases and substances will increa-
singly shed its light on the efficiency of all energy conversion processes and ap-
plications especially power generation, transmission, distribution, and final de-
mand represented by existing consumption patterns and technologies. On the 
other hand, some of known energy sources have been nearly exhausted nowa-
days. Hence, issues related to economic costing and efficient utilization of all 
natural resources, including energy, gained vital importance. For these reasons, 
deep analysis and evaluation of periodical data for power generation and other 
final energy-consuming sectors are essential, and are considered as primary 
conditions to accomplish some of the national goals, which are designed to 
achieve sustainable development in all sectors of the economy. The present pa-
per is among a series of practical articles, by authors, aimed to model various 
sectors and applications by employing insightful energy and exergy analysis [6] 
[7], considered first of its kind in Cameroon since there is no such study on 
energy and exergy use for the electric power sector. Thus, the objective of the 
present study is oriented towards determining exergy losses, related efficiencies 
and assessing sustainability indicators of the existent thermal technologies as 
first step of the choice of the future technologies of the Cameroonian electric 
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system planning policies. 
Since Cameroon is considering the implementation and updating of the na-

tional energy strategy by 2035, particular emphasis is placed on energy efficiency 
policies in various sectors, including the electricity generation sector. We believe 
that this study will provide scientific judgment and an overall view of the overall 
performance of thermal technologies for the production of electric power and be 
of use to engineers and scientists working in the field of electric power in Ca-
meroon and in some countries neighboring country. 

2. An Overview of Electricity Generation in Cameroon 

Electrical Energy in Cameroon is produced from several sources through the 
various power plants [7] [8]. Production sources are of two types: Hydraulic 
source and thermal sources with a fossil fuel (Heavy fuel oil or HFO, Light fuel 
oil (diesel) or LFO, and Natural Gas) and biofuel (biomass and agricultural waste). 

2.1. Hydroelectric Dam Technology 

Cameroon has three hydroelectric dampower plants in its generation fleet as 
shown in Table 1. This hydro power plant is constructed in the Sanaga River 
(Edea and Song loulou) and Benoue River (Lagdo). 

They are three storage regularization dams of the Sanaga River for a total of 
7.6 billion cubic meters distributed as follows: Mbakaou (2.6 billion cubic me-
ters), MAPE (3.2 billion cubic meters) and Bamendjin (1.8 billion cubic meters). 

2.2. Thermoelectric Technology 

Thermoelectricity is the phenomenon of combustion of a fuel (HFO, LFO, nat-
ural gas and biofuel and waste) in the presence of an oxidant (oxygen in the air) 
that puts the engine, which in its rotation causes a generator (alternator) thereby 
producing electricity [9] [10]. All thermal power plants encountered in Came-
roon operate on this principle. The main thermal power plants of Cameroon and 
their characteristics are presented in Table 2. 

The system’s peak load in 2014 was 1346 MW (with 46.6% for thermal and 
53.4% for hydraulic), compared with 1167 MW in the previous year (2010). A 
growth rate is 13.3% and Figure 1 shows the share of each primary energy source 
in the electricity generation in Cameroon in 2014. We can clearly see that ther-
mals sources represent about 27% of electricity generation in 2014. 

3. Methods 
3.1. Power Engine Modelling 

An Engine is a device which converts one form of energy to another form of 
energy. Normally most of the engines convert thermal to mechanical energy 
known as heat engines [9] [10]. It is a device which transforms chemical energy 
of fuel to thermal energy and utilizes this thermal energy to perform useful work 
(mechanical, electricity…).  
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Table 1. Main hydroelectric power stations in Cameroon. 

Power station 
Installed 

capacity (MW) 
Flow rate (m3/h) Drop height (m) River 

Edea I, II & II 263 1250 24 Sanaga 

Song loulou 384 1040 42 Sanaga 

Lagdo 72 436 20 Benoue 

 
Table 2. Main thermal power stations in Cameroon. 

Power station Installed capacity Type of fuel 

Bassa II & III 18.6 LFO 

Bafoussam 14.3 LFO 

Logbaba I & II 17.6 LFO/HFO 

Oyomabang I & II 32.3 HFO/LFO 

Limbe 85 HFO 

Yassa-Dibamba (DPDC) 86.1 HFO 

Kribi (KPDC) 216 Gas 

The isolated Power stations 157 LFO 

 

 
Figure 1. Share of the electricity generation by sources of primary energy in Cameroon 
(2014). 

 
Heat engines are classified into two types based on the combustion chamber. 

They are: 
-Internal Combustion Engine; 
-External Combustion Engine. 
Therefore the characteristics of the fuels play a vital role on the performance 

characteristics. Fuels are basically of two types:  
-Conventional fuels: Conventional fuels include: fossil fuels (petroleum (oil), 

coal, propane, and natural gas). Basically, conventional fuels are classified into 
three types: Solid fuels, Gaseous fuels, Liquid fuels; 

-Non-conventional fuels: Some well-known alternative fuels include bio-diesel, 
bio-alcohol (methanol, ethanol and butanol), chemically stored electricity (bat-
teries and fuel cells), hydrogen, non-fossil methane, non-fossil natural gas, vege-
table oil, and other biomass sources.  

To utilize the energy of fuel in most usable form, it is required to transform 
the fuel from one state to another, i.e. from solid to liquid or gaseous state, liquid 
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to gaseous state, or from its chemical energy to some other form of energy via 
single or many stages. In this way, the energy of fuels can be utilized more effec-
tively and efficiently for various purposes.  

3.1.1. Modelling Diesel Engine for Electricity Generation 
Diesel engine is an internal combustion engine in which the combustion of a 
fuel (normally a fossil fuel) occurs with an oxidizer (usually air) in a combustion 
chamber that is an integral part of the working fluid flow circuit. In an internal 
combustion engine (ICE) the expansion of the high-temperature and high-pressure 
gases produced by combustion apply direct force to some component of the en-
gine [9] [10]. 

To generate electric power, it is essential to turn the rotor of an alternator by 
means of a prime mover. The prime mover can be driven by different methods. 
Using diesel engine as prime mover is one of the popular methods of generating 
power. When prime mover of the alternators is diesel engine, the power station 
is called diesel power station. The mechanical power required to drive alternator 
comes from the combustion of diesel. 

The diagram in Figure 2 shows the simplify process of generating electricity 
Diesel power plants 

3.1.2. Modelling Steam Engines for Electricity Generation 
Steam engine is a heat engine where an internal working fluid is heated by com-
bustion in an external source, through the engine wall or a heat exchanger [9] 
[10]. 

Electrical energy generation using steam turbines involves three energy con-
versions, extracting thermal energy from the fuel and using it to raise steam, 
converting the thermal energy of the steam into kinetic energy in the turbine 
and using a rotary generator to convert the turbine’s mechanical energy into 
electrical energy. 

In this kind of plants, steam is raised by burning fuel, like coal, oil or gas in a  
 

 
Figure 2. Simplified schematic diagram of a diesel engine [9] [10]. 

http://www.electrical4u.com/electric-power-single-and-three-phase/
http://www.electrical4u.com/alternator-or-synchronous-generator/
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combustion chamber. Recently these fuels have been supplemented by limited 
amounts of renewable biofuels and agricultural waste. 

The chemical process of burning the fuel releases heat by the chemical trans-
formation (oxidation) of the fuel. This can never be perfect. There will be losses 
due to impurities in the fuel, incomplete combustion and heat and pressure losses 
in the combustion chamber and boiler. Typically these losses would amount to 
about 10% of the available energy in the fuel. The diagram in Figure 3 shows the 
simplify process of generating electricity in steam power plants. 

3.2. Exergy Calculation 

By describing the use of energy resources in society in terms of exergy, impor-
tant knowledge and understanding can be gained, and areas can be identified 
where large improvements could be obtained by applying efficient technology in 
the sense of more efficient energy-resource conversions. In principle, the exergy 
matter can be determined by bringing it to the dead state by means of reversible 
processes [11] [12]. The basic equations used in exergy analysis modelling for 
this study are given below.  

3.2.1. Chemical Exergy of Fuel  
The specific exergy of the fuel at environmental conditions reduces to chemical 
exergy, can be written as:  

LHVf f fε γ ⋅=                         (1) 

where fε  is the fuel specific exergy, fγ  the exergy grade function, and  
LHVf  the lower heating value of the fuel.  

The exergy grade function for various types of fuel is calculated based on the 
chemical composition of the fuel as follows [13] [14] [15]: 

For fuel oil (LFH and HFO) and biofuel: 
Essential constituents of the fuel oil are carbon, hydrogen, oxygen, sulfur and 

nitrogen, with the respective weight percentages c, h, o, s and n. 
The general formula of liquid biofuels is: CxHyOz. The exergy associated qual-

ity factor is calculated with the same relationship as for fuel 

1.0401 0.1728 0.0432 0.2169 1 2.0628f
h o s h
c c c c

γ   = + + + ⋅ −    
     (2) 

 

 
Figure 3. Simplified schematic diagram of a steam plant [9] [10]. 
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For natural gas: 
Natural gas contains mostly methane (CH4) with a percentage of over 95%. 

0.06981.033 0.0169f
b
a a

γ   = + −    
                 (3) 

where a  and b  represent the number of atoms of carbon and hydrogen in 
the gaseous fuel. 

Table 3 shows higher heating value, fuel exergy grade function, and chemical 
exergy of different fuels considered in this study [13] [14] [15]. As shown, in 
Table 3, all values of the exergy grade function are very close to unity. Conse-
quently, the common practice in such cases is to assume that the exergy of the 
fuel is approximately equal to the higher heating value. 

3.2.2. Exergy Transfer with Work Interaction and Electricity 
From the definition of exergy, electricity, eW , is identical to the physical work 
exergy, eWE :  

eW
eE W=                           (4) 

3.2.3. Exergy Transfer with Heat Interaction 
The exergy transfer rate (

hxE ) connected with the heat transfer rate ( iQ ) can be 
calculated by Equation (5) [13] [16]: 

0 dQ
iA

T T
E Q A

T
− =  

 
∫                     (5) 

where A is the heat transfer area, T0 is the temperature of the environment, T is 
the temperature at which the heat transfer takes places. When there is a uniform 
temperature distribution,  

di AA
Q A Q=∫                          (6) 

And Equation (6) becomes: 

01Q
A

T
E Q

T
 = − 
 

                       (7) 

3.2.4. Physical Exergy Associated with Material Streams 
Physical exergy is the work obtainable by taking the substance through reversible 
processes from its initial state temperature T and pressure P, to the state deter-
mined by the temperature 0T  and the pressure 0P  of the environment. It can 
be calculated with:  
 
Table 3. Higher heating value, exergy grade function, and chemical exergy for different 
fuels (at 25 ˚C and 1 atm). 

Fuel LHV (kJ/kg) fγ  fε  (kJ/kg) 

LFO 42,800 1.07 45,796 

HFO 41,640 1.06 43,036 

Biofuel 39,760 1.10 43,736 

Natural Gas 50,000 1.02 49,000 
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( )0 0 0phE H H T S S= − − −                       (8) 

where H is the enthalpy and S the entropy. The physical exergy can be expressed 
into a thermal and a pressure component, also called mechanical component. 

By using the perfect gas laws in [13] [16] and assuming a constant specific iso- 
baric heat capacity (Cp) follows: 

( )0 0 0
0 0

ln lnph p
T Pe C T T T RT
T P

     = − − +    
     

             (9) 

For solids and liquids Equation (9) assuming a constant specific heat (c) be-
comes: 

( ) ( )0 0 0
0

lnph m
Te C T T T v P P
T

   = − − + −  
   

               (10) 

where mv  is the specific volume, determined at temperature 0T . 

3.2.5. Irreversibility 
The irreversibility, also called exergy destruction or exergy loss, is calculated by 
setting up the exergy balance and taken the difference between all incoming and 
outgoing exergy flows as stated in Equation (11): 

in outi jI E E= −∑ ∑                       (11) 

Another way of calculating the irreversibility can be done by the Gouy-Sto- 
dola equation [17] [18] in which the entropy increase is multiplied by the envi-
ronmental temperature, as in Equation 12: 

( )0 0in outi jI T S S T S− ∆= =∑ ∑                  (12) 

3.3. Balance Equation and Indicators Relations 

In this part, we perform the exergy analysis based on a systemic approach. In 
this analysis, we will determine the irreversibilities and the exergy efficiency of 
the system. Given the complexity of this analysis, we will model our system as a 
black box, characterized by inputs and outputs. At the entrance, we will have the 
incoming exergy, and at the exit, the outgoing exergy of the system. The losses 
induced by the system are: the internal destruction of the exergy and the rejec-
tion of the exergy. The outgoing exergy is composed of useful exergy and rejected 
exergy. 

For the rest of calculations concerning these thermal power plants, we will use 
the modelling in Figure 4 [19]. 

3.3.1. Mass, Energy and Exergy Balance 
An exergetic analysis involves mass, energy and exergy balances for all plant 
components (control volumes), and definition of exergetic efficiency for each of 
them. The following equations represent the mass, energy and exergy balances 
in the control volumes. Kinetic and potential energy/exergy are not considered 
[20]. 

The mass balance equation can be expressed in the rate form as: 
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Figure 4. Modelling of the system [19]. 

 

in outm m=∑ ∑                          (13) 

where m  is the mass flow rate, and the subscript index in stands for inlet and 
out for outlet. 

The general energy balance can be expressed below as the total energy inputs 
equal to total energy outputs. 

in outE E=∑ ∑                        (14) 

The general exergy balance can be written as follows: 

in out destx x xE E E− =∑ ∑ ∑                   (15) 

where E  and xE  represent respectively the energy en the exergy. The sub-
script index dest stands for destroyed. 

3.2.2. Energy and Exergy Efficiencies  
Energy efficiency (first law efficiency) is the ratio of energy contained in useful 
products of a process to energy contained in all input streams, while exergy effi-
ciency (second law efficiency) is the ratio of exergy contained in the useful product 
to the exergy contained in all input streams. Energy efficiency (η ) and exergy 
efficiency (ψ ) are defined as:  

Energy in products 100%
Total energy input

η = ×                 (16) 

Exergy in products 100%
Total exergy input

ψ = ×                 (17) 

Energy eη  and exergy eψ  efficiencies for electricity generation through fossil 
fuels or biofuel for the mass fm  can be expressed as follow: 

100%
LHV

e
e

f f

W
m

η = ×                     (18) 

100% 100%
LHV

eW
e e

e
f f f f f f

WE
m m

η
ψ

ε γ γ
= × = × =            (19) 

Therefore, exergy efficiency for electricity generation process can be taken as 
equivalent to the corresponding energy efficiency [21]. 
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3.2.3. Sustainability Index and Improvement Potential of Exergy 
Sustainable development requires not only that the sustainable supply of clean 
and affordable energy resources be used, but also the resources should be used 
efficiently.  

Exergy methods are very useful tools for improving efficiency, which maxim-
ize the benefits and usage of resources and also minimize the undesired effects 
(such as environmental damage) [22]. Exergy analysis can be used to improve 
the efficiency and sustainability [23].   

The relationship between exergy efficiency (ψ) and the sustainability index 
(SI), as given in [22] [24], is modified here for this application: 

11
SI

ψ = −                           (20) 

where 

1

p

SI
D

=                            (21) 

Here, pD  is the depletion factor defined as the ratio of exergy destruction 
rate to the input exergy rate of the system can be given as [25], 

Destroyed exergy
Input exergypD =                      (22) 

The maximum improvement in the exergy efficiency for a process or system is 
obviously achieved when the exergy loss or irreversibility 

in outx xE E−   is mini-
mized [26]. Consequently, he suggested that it is useful to employ the concept 
of an exergetic “improvement potential’’ when analyzing different processes or 
sectors of the economy. This improvement potential in the rate form, denoted 
IP , is given by Equation (23): 

( )( )in out
1 x xE EIP ψ −= −                     (23) 

3.4. Methodology and Data Sources 

In order to evaluate the energetic and exergetic performances of thermal power 
generation systems in Cameroon, we used data from the International Energy 
Agency (IEA) [27]. The reliability of these data was verified and validated on the 
basis of the reports of the national structures and more precisely the report of 
the Ministry of Water and Energy of Cameroon of 2014 (MINEE) [8], the oper-
ating data of the Kribi Power Development Company (KPDC) [28] and the Di-
bamba Power Development Company (DPDC) [29], the 2011 Cameroon Energy 
Information System (SIE-Cameroon) report, and the 2013 National Institute of 
Statistics Cameroon) [30]. 

The International Energy Agency provides data on primary energy consump-
tion by source as well as electricity production data from each of these sources. It 
should be noted that the primary sources used in Cameroon are light fuel or di-
esel, fuel oil, natural gas for fossil sources and biofuels (agro-industrial residues, 
wood waste ...) for renewable sources. 
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Table 4 and Table 5 show the evolution of primary energy consumption by 
source (Table 4) and the evolution of electricity production by source (Table 5) 
our balance sheets (energy, energy and mass) are based on these data and the 
results obtained will be used to evaluate the evolution of the performance indi-
cators (energy and energy efficiency) and the sustainability index. 

4. Results and Discussion 

As presented at the beginning of this work, electric power in Cameroon is pro-
duced mainly from hydraulic resources, and production is supplemented by me-
dium-sized thermal power plants using fossil resources (LFO, HFO or Natural 
Gas) and Also renewable resources (biofuel) which is still currently weakly de-
veloped and generally used in the agro industrial sector. The diagram in Figure 
5 illustrates in a simplified way the production of electricity in Cameroon. 

The results of the analysis of the performance and durability of thermal tech-
nologies for the production of electricity are presented in this section 

From the data on primary energy consumption and electricity generation, we 
have computed the input and output exergies for each technology for the period 
2006 to 2014. The energy and exergy efficiencies are also evaluated and the curves 
illustrating the evolutions of the various quantities are plotted. 

4.1. Balance Analysis 

The exergy balance in Figure 6 shows that each conversion system makes it 
possible to obtain four forms of exergy, namely: the input exergy supplied by the 
fuel, the useful exergy in the formof electricity, the loss of exergy in the exhaust 
gas and the loss of exergy due to irreversibilities. We evaluated the annual exergy  
 
Table 4. Primary energy consumption for thermoelectricity generation in Cameroon 
from 2006 to 2014. 

Primary energy  
consumption 

(ktoe) 
2006 2007 2008 2009 2010 2011 2012 2013 2014 

LFO 101 129 169 241 265 270 280 294 163 

HFO 35 61 39 54 58 60 63 69 70 

Biofuel 145 17 17 16 13 14 14 15 16 

Natural Gas 0 482 500 413 417 298 358 617 896 

 
Table 5. Electricity generation in Cameroon by thermal power plant from 2006 to 2014. 

Electricity 
generation by 

sources (GWh) 
2006 2007 2008 2009 2010 2011 2012 2013 2014 

LFO 426 571 661 1048 953 970 1014 1060 620 

HFO 145 267 151 235 210 217 228 249 266 

Biofuel 643 76 77 71 59 61 64 68  

Natural Gas 0 482 500 413 417 298 358 617 896 
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Figure 5. An illustrative presentation of electricity production in Cameroon. 

 
from the expressions of these different forms of exergy. The figure below shows 
the evolution from 2006 to 2014 of these quantities for each mode of conversion 
of the primary exergy (LFO thermal power plants to, HFO thermal power plants, 
biofuel thermal plants and natural gas thermal power plants). 

The average exergy balance over the 9-year study period gives the results illu-
strated below. 

We see through Figure 7 that the exergy destroyed because of the irreversibil-
ities is very high, representing for each technology about 50% of the incoming 
primary exergy (exergy of the fuel). It is higher for thermal power plants at the 
LFO (62%) using the Diesel cycle in an internal combustion engine and some-
what lower for the biofuel thermal power plants with the Rankine cycle in an ex-
ternal combustion engines. 

4.2. Analysis of Performance Indicators 

The energy and exergy yields of each mode of electricity production were deter-
mined. Averages over the entire observation period are calculated. It is very clear 
in Figure 8 that for each of these production technologies, the energy efficiency 
is higher than the exergy efficiency, thus reflecting the importance of irreversi-
bilities on the degradation of primary energy. 

On the other hand, we note that irreversibilities are less important for gas- 
fired thermal technologies and more pronounced for thermal biomass technolo-
gies. This can be explained by the modernity of gas-fired thermal technologies 
and also by the quality of the primary fuel (the natural gas characteristics are 
more or less constant, which is not the case for biomass). Table 6 shows the rel-
ative fraction of degradation of primary energy due to irreversibilities for differ-
ent technologies. 

By analyzing the difference between the energy efficiency and the exergy effi-
ciency of each electricity generation technology, the quality of conversion of  
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Figure 6. Exergy balance for different conversion technologies: evolution from 2006 to 2014. 

 
primary energy is better in gas-fired power plants (1.96%) and very poor in power 
stations Thermal fuels (9.09%) 

4.3. Analysis of Sustainability Indicators 

Figure 9 shows the average sustainability indexes of different electricity genera-
tion technologies in Cameroon. The sustainability index for biofuel units (re-
newable) is higher (2.12), followed by units at LFO (1.95), then natural gas units 
(1.79), and units at HFO (1.56). A high sustainability index reflects a better sus-
tainability of the technology. However, given the characteristics of natural gas, 
one would have expected a high durability index. Its relative low value is due to  
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Figure 7. Share of exergy forms in the average exergy balance by conversion technology. 

 

 
Figure 8. Average energy and exergy efficiency of different conversion technologies. 

 
Table 6. Average relative fraction of exergy destroyed for different conversion techno- 
logy. 

Fuel Energy efficiency (%) Exergy efficiency (%) 
Relative fraction of 

exergy destroyed (%) 

LFO 31.00 28.97 6.54 

HFO 32.80 30.94 5.66 

Biofuel 38.13 34.66 9.09 

Natural Gas 37.40 36.67 1.96 

 
the maltreatment of natural gas, the management of water supplies since this 
technology has just been introduced into the production mix of Cameroon and 
the workforce is not yet sufficiently qualified. 
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4.4. Analysis of the Improvement Potential of Conversion  
Technologies 

The last indicator in this study is the improvement potential. For each of the 
four technologies in our study, we evaluated the improvement potential for the 
exergy efficiency. The calculation results are shown in Figure 10. We can see 
that the LFO plants have a very high potential for improvement corresponding 
to the low efficiency. Thus a good maintenance policy and also actions to im-
prove the performance of the operators involved in these energy conversion ma- 
chines could contribute to increase the exergetic efficiency of these production 
units, hence ensuring sustainable production and Preservation of fossil and nat-
ural resources. 
 

 
Figure 9. Average sustainability index values of various electricity generation techno- 
logies. 

 

 
Figure 10. Average improvement potential values of various electricity generation tech- 
nologies. 
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5. Conclusions 

In this paper, we have used the International Energy Agency (IEA) statistical 
data on electric power generation in Cameroon to evaluate the technical perfor-
mance indicators as well as the indicators of sustainability of the different ther-
mal technologies of production of electricity. The methodological tools for ex-
ergy analysis were used for these evaluations. The calculation of the exergy per-
formances of the different installations reflects the standard values of each tech-
nology, although they are slightly low. The values of the sustainability indexes 
found give a classification of the technologies in terms of preservation and effi-
cient use of the primary resources. The potential for improvement assessed for 
each of the technologies also shows that there is an opportunity to increase the 
efficiencies of existing facilities. 

This study can be exploited as a tool for decision-making by those involved in 
the development of the electricity sector in Cameroon and some neighboring 
countries. 
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