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Abstract
Now our days with the great development of science and technology, it‟s of more importance to
develop renewable energy sources used for electricity generation. I wish to introduce something
about the Cameroonian water resources. Hydropower being one of the most used source of
energy production in the world it has also developed rapidly in Cameroon whereby about 90% of
the electricity generated is from hydropower and it also help in bursting the country‟s economy
by exportation to neighbouring countries.
Hydropower being the main source of energy production in the country, there are three main
power stations namely Edea, Song Loulou and Lagdo power stations and some are still in Project
for construction such as the Mape, Mbakaou and the Bamendjin Dams and still some more dams
are still under investigation. These sources of energy production is renewable, non-polluting
energy with low cost operation as advantages but also has its own disadvantages such as
droughts and also it helps in improving the utility. Furthermore Cameroon is the second highest
hydro potential in Central Africa after the Democratic Republic of Congo.
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Introduction
Background
Energy is the convertibility of technology. Without energy in the world today, the society as we
know will crumble. The cutoff of power supply to a city for 24 hours shows how totally
dependent we are on that particularly useful form of energy. Life and computers ceases to
function, hospitals sinks, maintenance level and the lights go out. Due to the population growth
in the world today, the need of more and more energy is exacerbated. Enhanced lifestyle and
energy demand rise together and the wealthy industrialized economies which contain about 25%
of the world‟s population consumes about 75% of the worlds energy supply.[1]

Energy resources have increased the economic development for each country. Developing
economy cannot make our life more beautiful, but also great increase the need to resources. The
resources in the world are of either renewable or none renewable. Part of the energy used in
energy production are basically none renewable energy which “formatted” hundreds and
thousands of years ago, and need hundreds and thousand years again to “format”. Energy
resources such as oil, Coal and nuclear have been used for hundreds of years and there are more
researches shows there is going to be shortage of these resources in the future if nothing is done.
The global demand for energy services is expected to increase by 2050, while primary-energy
demands are expected to increase by 1,5 to 3 times [2].
On solution to the impending energy shortage is to make much more use of renewable energy
sources and technologies. This cause is sometimes espoused with a fervor which leads to
extravagant and impossible claims being made. Engineering practicality, reliability, applicability,
supply scarcity, economy and public comfort should be considered accordingly.
In other for the future generation to meet up with their own needs, new developments should
be made to meet the present generation and the next. For this to be achieved, renewable energy
comes to play a greater rule. Ultimately in the world today, energy suppliers uses renewable
energy resources such as solar energy which provides a continuous stream of energy used to
warm us, agriculture through photosynthesis, heats the land and sea differentially and so causes
winds and consequently waves and, of course, rain leading to hydropower. “Tidal rise and tall is
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the result of gravitational pull of moon and sun and geothermal heat the result of radioactive
decay deep in the earth”.
Table 1 Maturity of renewable energy technology
Proven capacity
Hydropower

Transition phase
Wind

Future potential
Advanced turbines

Geothermal
Hydrothermal

Geothermal
Hydrothermal

Geothermal
Hot dry rock
Geopressure
Magma

Biomass
Direct combustion
Gasification

Ethanol from corn
Municipal wastes

Biofuel
Methane

Passive Solar
Buildings

Active solar
Buildings
Process heat

Solar thermal
Advance electricity
High temperature processes

Photovoltaic‟s
Small remote
Specialty products

Photovoltaic‟s
Remote power
Diesel hybrids

Photovoltaic‟s
Utility power
Ocean thermal

1.2 Study and functioning of some sources of renewable energy.
1.2.1 Photovoltaic
Photovoltaic generating system which is made up of several components such as cells,
mechanical and electrical connections and mountings and means of regulating or modifying the
electrical output. Such a system is rated in peak kilowatt which is an amount of electrical power
where by a system is expected to deliver when the sun is directly overhead on a clear day. With
this system of energy generation, an independent large grid is connected to another grid whereby
in most cases, is the public electricity grid and supplies power into the grid which varies in size
from few peak kilowatts (WKp) for residential purposes to solar power stations up to 10GWp
which is a form of decentralized electricity generation. As assessed by Poponi, the prospects for
diffusion of photovoltaic technology for electricity generation in grid connected systems
methodological experimental curves which are used to predict different levels of cumulative
world photovoltaic shipments required to attain the calculated break-even cost of photovoltaic
systems [3]. Rehman et el utilzed, carried on studies and collected data‟s from the average
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monthly sunshine and solar radiation distribution in Saudi Arabia and also they analyzed
production with renewable energy resources and economical evaluation of a 5MW photovoltaic
installed capacity grid connected power plant for electricity generation [4]. alazraki and haselip
assessed the consequences of installing small-scale photovoltaic systems in home, schools,
public buildings under the Renewable Energy Project for the Rural Electricity Market
(PERMER) co-founded by a range of private and public sources. with the help of finance, this
source of energy has replaced the traditional energy source in the remote rural communities [5].

1.2.2 Wind power

This is the world fastest source of renewable energy in the world today. It‟s clean and renewable
source of energy used for centuries in Europe, the United States of America and other countries.
Both small and large wind turbines produce electricity for house hold utilities and for those in
remote villages. Wind energy production offers a clean way to a secure and successful future and
also a more livable place for both human and other living creatures. This form of energy is
natural and abundant in nature.
Renewable energy sources are easily accessible to mankind around the world. It is not only
available in a wide range but is also abundant in nature. Increased use of wind energy and other
renewable energy sources will spur economic growth, create job opportunity, enhance national
security, protect consumers from price spikes or supply shortages associated with global fuel
markets and dramatically reduce the pollutant that is warming the planet which causes
greenhouse effect [6] , [7]and [8].
Renewable energies are looked upon as the main factor in solving global climate change in
future and has gain position in the energy market and also has experienced the greatest growth
over the past years worldwide. As Paul [9] noticed wind has advanced more quickly to
commercialization than other technologies such as solar power, fuel cells and wave power with
relatively little R&D expenditure. However, the growth of wind energy is not distributed equally
around the world. towards the end of 1999, about 70% of the world wind energy capacity was
installed in Europe, 19% in North America and 9% in the pacific and Asia. Due to the high
demand of economic and technological development in the world today, there has been a
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significant increase in energy. Over the past 30 years, the global economy grew about 3.3% per
year and electrical energy demand increased by about 3.6% during this period. In 2004, electrical
energy production in the world was about 17,450TWh and it‟s been estimated that in 2030, the
world energy consumption will be about 31,657TWh [11].
Moreover, wind energy production on earth is high (huge) and enough, in principle to meet with
the worlds energy needs. Every country "virtually" has an area (site) with an average wind speed
of more than 5m/s measured at a height of 10m which is sufficient for development [12]. In
practice, however, the actually exploitable potential is considerably lower, as it depends strongly
on quite a number of geographic, orographic, environmental, technical and financial factors.
Moreover, for the evaluations of producibility of specific plants and the relative technicaleconomic considerations, wind data having real statistical significance are required, i.e. data
acquired over long periods of time. This aim can only be achieved by carrying out systematic
recordings of wind speed and direction at potential wind plant areas, for a period of one or more
years. Wind surveys and installations have so far concerned mostly on-land sites. However, a
very interesting wind potential seems to exist also in off-shore, shallow water locations, where
there is the advantage of better wind conditions and less environmental restrictions, although the
disadvantage of more difficult access and higher installation and maintenance costs must be
taken into account. It has also to be recognized that the low energy concentration of wind, and its
highly variable and random availability over time, no doubt clash with the needs of electricity
producers. Particularly, the low energy concentration means that, where a wind plant of
significant power is to be built, a large number of wind turbines have to be used, which must in
turn be large in size in relation to their installed generating capacity. These setbacks do not,
however, mean that wind cannot be put to a good use as a supplementary source of electricity
under suitable conditions [13], especially if one considers that the wind source, besides being
largely and freely available, and giving out no emissions, allows further diversification of energy
sources, with ensuing benefits for the reliability of energy supplies, the balance of trade and
employment.
As projected by the International Energy Agency [14] by 2000, the total wind energy installation
worldwide was a total of 12000MW (corresponding to an overall electricity production of
29THh/year). Some industrial and none governmental studies carried out in the US and Europe
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has projected installations to attained 11500MW and 10000MW respectively in these areas in
2010.
As for long-term forecasts, it should be recalled that the World Energy Council (WEC) has
projected that, under an “ecologically driven scenario”, wind power plants would provide 215
million tonnes of oil equivalent (Mtoe) of energy annually by the year 2020 (corresponding to
generation of about 970 TWh of electricity, assuming 1 TWhe=0.222 Mtoe), which is half of the
energy produced worldwide by all the large-scale hydropower systems in operation today.
WEC's projected growth patterns are dominated by initial expansion in America and Europe
followed by the Pacific/China and CIS & Eastern European markets. According to the WEC,
there is also a large potential for wind pumps and off-grid electricity systems (battery chargers
and wind/diesel systems), since 80% of the world population lives in rural areas, 80% of which
do not have a network connection.

1.2.3 Geothermal Energy

Geothermal energy production has significantly increased in the past 20 to 25 years of which the
installed capacity has grown from 1300Mwe in the 70s to almost 10,000Mwe in 2007. About
75% of the nearly 9000Mwe increase is generated from about 20 steps that production is excess
of 100Mwe. Geothermal power production converts the energy contained in hot rock into
electrical energy by using water to absorb heat from the hot rock and transport it to the earth‟s
surface which is then converted to electrical energy with the help of turbine-generators and in
2005, the estimated thermal capacity project was more that 28888MWt and has gained
importance [15].
Ongoing efforts are generally focused on mining heat from rocks by introducing water into the
hot rocks, letting it heat, and produces hot water or steam in boublets. During its early stage,
HDR was not economically successful, but technological advances in recent years pushed the
concept towards commercialization [16]. When the technology becomes commercial, the
resource base of geothermal energy will increase dramatically worldwide. "Variations of HDR
that are being examined include hot wet rock (HWR) and enhanced geothermal systems (EGS)"
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[17]. a new concept was recently proposed by using carbon dioxide (CO2) as working fluid
instead of water in ESG.
A major development in the exploitation of liquid-dominated geothermal field has been the
application of heat recovery systems in many fields. These systems, as defined herein, are
typically binary plants. Hot water, sometimes using electrical submersible pumps (ESP), is
maintained under pressure. The heat from this single liquid phase is exchanged against a binary
working fluid. This secondary working fluid is flashed in a special turbine to general electricity.

1.2.4 Hydropower
Finally, hydroelectricity refers to electricity generated by hydropower. It‟s the production of
electrical power through the use of the gravitational force of falling or flowing water. It‟s the
most widely used form of renewable energy and produces no direct waste and also has a
considerably lower output level of the greenhouse gas carbon dioxide. Worldwide, an installed
capacity of 1,010GW supplied hydroelectricity in 2010 which was approximately 16% of the
world‟s electricity and accounted for about 76% of electricity from renewable energy sources. It
produces electricity twenty four hours a day and has little environmental impact not like wind
and solar energy which are not functional twenty four hours per day.
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2 Purpose
The purpose of this project will be much more focused on hydropower production in Central
Africa in particular Cameroon. Now our days, with the great development of science and
technology, it‟s of more importance to develop renewable energy sources which are being used
for electricity generation. I wish to introduce something about the Cameroonian water resources.
Hydropower being one of the most used source of energy production in the world, it has also
developed rapidly in Cameroon whereby about 95% [19] of the electricity produced comes from
hydropower. Hydro power plays a positive role in Cameroons Economic growth and also it can
be used to undertake flood control, irrigation, shipping, urban and rural life and production of
water mining, aquaculture, tourism and exportation to neighboring countries like Chad, Central
African Republic etc.
Hydropower is the main source of energy production in Cameroon. There are three main
power stations Edea, Songloulou and Lagdo power stations and some are still in Project for
construction such as the Mape, Mbakaou and the Bamendjin Dams and still some more dams are
still under investigation. These sources of energy production is renewable, non-polluting energy
with low cost operation as advantages but also has its own disadvantages such as droughts and
also it helps in improving the utility. Furthermore Cameroon is the second highest hydro
potential in Central Africa after the Democratic Republic of Congo.

3 Method
In other to get the information to complete the project, the author chose the following methods

3.1 Database search:
To get some of the things in this project, the author read on articles from science direct, journals,
hydromine Cameroon and Global Village Cameroon.
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3.2 Interview:
3.2.1 AES-SONEL

From a study visit with a staff from the AES-SONEL school Mutenguene Cameroon, where by
an interview was carried out on how they are working to improve the energy generated in the
country to reducing energy shortage in future (improving energy generation). More plants are
planned in the short term, to improve generating capacity with the building of the Lom Pangar
storage dame (170MW) and the development of hydroelectric schemes at Nachtigal (280MW),
Song Dong (280MW) and the Memv‟ele (200MW) which is going to raise capacity of the plants
by 75MW.
The per capital energy consumption of the country is estimated to be 0.4 toe and 200KWh per
year. The energy deficit in 2004 is estimated to be 180MW, with the supply that was both costly
and inadequate. In the year 2007 had a capacity of 938MW which is based on the three
hydroelectric schemes (Edea, Song Loulou and Lagdo 72MW in the northern part and more that
40 thermal plants).
The generating capacity in 2001 was 850MW. Measures were introduced to increase this by the
building of a heavy-oil fired plant in Limbe (85MW), of a gas-fired plant at kribi (150MW) and
conversion of the Logbaba (17.6MW), Oyomabant (35.5MW) and Bafoussam (14.4MW) plants
as well as power factor management which has resulted in a gain of 20MW.
3.2.2 The Ministry of Energy and water (MINEE)

The Cameroonian government, together with its development partners, is to implement the
construction projects in short and medium terms:


The building of a fourth regulating dam on the Sanaga river, at Lom Pangar, which will
permit the building, on the same river, of a dam at Nachtigal which is going to cost about
1.3 billion US dollars.



The planned building of the Memvele dam (200MW) on the Ntem River.

The government also aim to increase the access of households, social services and industry to
adequate supplies of quality energy at least cost by taking the following strategic:
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Promotion of regional grid inter-connections



Implementation of measures to accelerate access to modern energy services especially in
rural areas



Promotion of development of new electricity generating capacities, with focus on
hydropower, while still aiming for diversity of sources with a ratio of 25 to 30 percent
thermal, against 70 to 75% for hydro.



Reinforcement of the diustribution grid in the Eastern province in 2010.



Re-development of the 225KV transmission grid and MW sub-stations by 2018 with, in
particular, completion of Edea-Douala-Bafoussam-Yaounde-Edea loop, and equipping of
new sub-stations.

Egbe Tah Franklin AES-SONEL Cameroun (2010)
Dontsi Marcel teacher of electrical technology in Cameroon (2010)
AES-SONEL Cameroon (2010)

Questions:
What are the perspectives of the Cameroonian government to improve its energy sector?
What is AES-SONEL doing to reduce energy shortage?
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4 Results
Hydroelectric power is a clean source of energy and it supplies about 715.000MW (19%) of the
world electricity amongst other forms of renewable energy resources which generates electricity
[20]. Hydroelectric power is a non-polluted energy, renewable and it is not costly to operate
which helps improves the utility resources to improve the country‟s economy and society. From
the statistics of 2008 showing the different sources of renewable energy used worldwide, we
notice that hydropower is used frequently among all sources of renewable energy.

Fig 1 Renewable energy source worldwide 2008
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4.1 Central African Power Pool
Central Africa is made up of ten member states with a population of about 120 million and a
landscape of about

. The region has enormous hydropower potential concentrated

around the Congo basin. Democratic Republic of Congo contributes the greatest. The current
installed capacity of large hydropower is around 3816MW and a potential of 419000MW with
the highest contribution coming from INGA sites as shown in the table 2:1 below. This indicates
the Democratic Republic of Congo has exploited just 1 percent of its potential capacity. Small
hydro power development in central region just like the other four regions [21].
Table 4.1 data for long hydro power and short hydro power for central Africa

LHP(MW)

SHP (MW)
Project

Country

Dam/

Dam/

Dam/Installed River/

River/

cost

Potential Ongoing Pipeline

Potential Ongoing Pipeline (GWh/Year)

Capanda etc/665

18000

0.5

capacity

Angola
Cameroon

Edea etc.949

4.18

Central

19

18.75

615

African
republic
Chad
Congo

Makoukoulou,Imboulou/194

Democratic

Inga etc / 3816.80

419 210

3 500

65

Republic of
Congo
Gabon
Equitorial
Guinea
Soa Tome
and Principe
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320

6.2

126

Dam/

Dam/

Demand

Dam/Installed capacity/
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List of Central African States

Source: Central African Power Pool (CAPP)
Long Run Marginal Costs
Historic costs

Trade expansion

Trade stagnation

CAPP

24.3

3.5

4.5

EAPP

9.5

7.0

6.5

SAPP

7.0

3.0

3.5

WAPP

10.7

9.0

9.5

CAPP Significant opportunities cost reduction for cost reduction


Green – affordable to all but poorest 25%



Red – Unaffordable



Yellow – affordable to existing customers only

Source: Africa Infrastructure Country Diagnostic
Page | 21

Hydropower in Cameroon
The figure 1 and 2 shows the list of highly hydropower production in Africa where by Cameroon
comes third in the continent and second in Central African states.

1%
2%
2%
4%
6%
16%

69%

Fig 1
Source: Central African Power Pool (CAPP)

Fig 2
Source: Hydropower Resources Assessment of Africa
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4.2 Analysis of Cameroon electricity sector
Cameroon is blessed with numerous sources of electricity supply but most of these sources are
not been used and in this „cornucopia‟, there is the monopolization of a single source
hydropower. Of all the electricity produced and sold in Cameroon, hydropower accounts for
about 95%. Within the Central African states, Cameroon ranks second with a potential of about
55.2GW per a producible potential of 294TWH/year after the Republic of Congo in hydropower
production. Despite the heavy reliance on hydropower, only about 20% of Cameroonian has
access to the grid network. Most of the people connected to the grid are urban residents while
rural electrification in Cameroon remains on a staggering rate of less than 15% [22].
Another principle source of energy used in Cameroon for electricity production if fuel which
accounts for about 11% of the total electricity produced in the country. Cameroon is blessed
with sunlight and where by the average sunlight intensity id 2.327.5TWH [19]. Cameroon has a
good potential of biomass with its 20 million hectares of tropical forest. Its natural gas reserve is
estimated at 110 thousand million m3 but despite these numerous sources, little investments have
been made to develop their use.
Presently, Cameroon has three hydropower production dams, namely Songloulou with an
installed capacity of 387MW, Edea with an installed generating capacity of 263MWand Lagdo
river Benuje has an installed capacity of 72MW with three other dams devoted to reinforce the
edea and Songloulou plants. These three retaining dams are Mbakaou constructed on river
Djerem, the Bamendjin constructed on river Noum and the Mape constructed on river Mbam.
“The three retaining dams constructed on the main tributaries of the river Sanaga are aimed to
augment the power generated of the Edea and Songloulou during the period of low water mark”.
Due to the high cost of production, transportation and distribution of electricity many
Cameroonians are been disconnected from the grid due to price increment by the energy
company AES-SONEL Cameroon.

4.3 Song Loulou power plant
The Song Loulou hydroelectric power plant has eight units with an output of 49.5MW, head of
39.2m, speed of 120rpm and a running diameter of 4500 mm with a capacity of almost 400MW.
The power plant produces 57% of the 700MW available on the southern grid of Cameroon. The
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hydroelectric power plant located on the Sanaga River, inland of the city of Douala, in southern
Cameroon. The reliable operation of the Song Loulou power plant operation is vital for the
economic welfare of the country. The Song Loulou hydro power station with eight turbines
where by seven of them are been rehabilitated by the VA TECH HYDRO project team. The
main purpose of the rehabilitation was to ensure the turbines protection against external stress
due to current evolution chemical deformation within the building concrete [19].
The Song Loulou dam and powerhouse building which has suffered from an internal “alkaliaggregate” chemical reaction, which has caused concrete expansion. The deformation of the
turbine labyrinth seal has reduced the mechanical gaps between turbine runners and fixed parts,
causing contact between runner and lower labyrinth seal-then surface damages by friction on
some units”. After several years of unsatisfactory repairs, SONEL funded the rehabilitation of
the stranded units number six.
“In other to shorten the duration of the successive unit outage, the VA TECH HYDRO project
team invested in the procurement of large vertical lathe equipment with a 6.3m capacity
turntable, which enabled the team drastically, reduces the duration of the on-site machining of
the turbine cover”. The high performance enabled AES SONEL to adapt their schedule of unit
outages in function of the Cameroon network operation requirements. Six of the seven units were
rehabilitated by November ending 2004 successfully and were back to full load operation in the
Cameroonian network. The figure below shows the view of the hydroelectric power plant.

Source: Ndontsi Marcel
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Table 4.2 installed power 2001

Source of Production

Installed Power

Production in GWH

Hydraulic

722.835

3441.5

Thermal

83.115

39.9

TOTAL

805.950

3481.4

Source: Cameroon Song Loulou power plant
Hydropower development is of great competiveness, growth and poverty reduction in Central
African states. The energy sector in Cameroon has strategy for employment and growth
beginning from 2010 to 2019, focuses in developing its hydropower potentials.
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Source: Egbe Tah Franklin

4.4 Hydropower projects in Cameroon
4.4.1 Mape Dam

The Mape retaining dam is situated about 13km from the administrative town of “Magba” a
subdivision created in July 1998, situated along the trans-African highway Douala-Ndjamena in
Chad, “boarded” in the south by Foumban, in the North by Bankim and in the West by River
Mbam separating the West province to the Center province [23].
4.4.1. a. purpose
The construction of the Mape dam in Cameroon is based on a study carried out in 1978 by the
Cameroonian government as part of its policy of self-sufficiency in electrical energy. The
financial and economic study of the project was realized by SONEL with the help of a design
office abroad.
The project will contribute to the socio-economic development of the country. Its objective to
satisfy the demand of electrical energy of the southern interconnected network to the horizon and
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the regulation of the flow around Sanaga to 850 cubic meters per second in the dry season
(summer) with an additional flow of 270 cubic meters per second by:


400Gwh/year of additional electricity production



The creation of water reservoir with a capacity of 3 milliard cubic meters
View of the Mape Dam

Source: Hydromine Cameroon
4.4.1. b Durability
The construction and designed of the dam was carried out in accordance without abnormalities.
The operating authorities has put in place sophisticated structures and techniques required for
proper management and monitoring of the plan behavior.
The main threat to the construction of the dam sustainability lies on the institutional and financial
situation of the operating organ. The current measures initiated to strengthen the legal and
institutional framework of the management of the company are guarantee of positive effort of the
dam construction.
4.4.1. c. Conclusion
The project performance is highly satisfied. The sectoral objectives are achieved and the impact
of the project on the socio-economical plan is positive. The strengthening of all the advantages
achieved from its realization however requires the implementation of measures already instituted
to strengthen the institutional and financial reinforcement of the dams operating outfit.
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4.4.2 Bamendjin dam

This is one of the oldest retaining dams in Cameroon with a storage capacity of about 1.8 billion
cubic meters and has a height of about 22m and a surface area of 2.190KM2 constructed between
1972 and 1974 to augment the river flow of the Sanaga River to power the Songloulou and Edea
hydroelectric production plants. The dam is built on the river Noum which is one of the river in
Cameroon that empties its water into river Sanaga.
The dam is situated in the Bamboutos division of the west province, about 65km from the West
province town of Bafoussam and its boarded in the North by Noum Division.The Bemendjin
dam got its name from the village situated, Bamendjin, in the Galim sub-division [24].

4.4.3 Lom Pangar Dam
4.4.3. a Project Description
The project happened to be the fourth dam under construction as an agreement reached between
the energy supply company AES_SONEL and the Cameroonian government in 2001. The aim of
the Lom-Pangar hydroelectric power plant project is to supply water to the Song Loulou power
plant installations in the dry season (low-water period) and also to help increase the Edea power
plant production capacity. The project is made up of a plant at the foot of the dam which is going
to be linked to the thermal power plant in Bertoua by a 90KV high voltage line, between Bertoua
and Batouri ans also between Bertoua and abong Mbang. The main 30KV power distribution
lines will be 867KM long three-phase lines. The Lom-Pangar project will help link up nine
administrative "headquaters" units (Mindourou, Messaména, Mbang, Ngoura, Kette, Kenzou,
Gari Gombo, Ndelélé and Lomié.) and also will cover about 140 communities with more than
two hundred "inhabitants" each. Moreover, there will be 10,000 low-voltage customers
(subscribers) when the installations are "commissioned" and fifteen independent power
producers [25].
The Lom-Pangar dam is estimated to have a power increment of about 105MW to 216MW
[26] which will assist the country‟s two main dams. The increment will help ameliorate the
Southern Cameroons grids capacity, whereby the aluminum smelting company ALUCAM seeks
to double their production.
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4.4.3.c Project Impact Area
The indigents of the Eastern province (region) will benefit from the project facilities which
covers an area of about 109002 kilometer square (22.95%) of the national territory with three
vegetation areas:


The forest zone with an area of 70851 kilometer square (65%) of the region



The transition zone which stretches over 22890 kilometer square between the Savannah
forest with an area of 15260 kilometer square and constitutes the heavy livestock
breeding area.

This area has two seasons (raining and dry seasons) with a minimum temperature of about 18
and a maximum of about 30 .
4.4.3. d Benefits of the Lom-Pangar Dam



Increase the capacity of the two existing hydropower plants on the Sanaga River (Edea
and Songloulou) by 130MW.‟



30MW for rural electrification of Eastern region.



Unlocking access to 6.000MW of hydraulic potential on the Sanaga river through
improved river regulation.

4.4.3.e Impact of the Dam


The Cameroonian government has to spend millions of CFA France for settlement
Of the villagers [27].



Destruction of the highly biodiversify DENG DENG forest.



Pose a problem for the integrity of the pipeline project since it would have to be
reexcavated and concrete weighting provisions added. It will also possibly threaten the
newly established Mban Njerem protected area as water access will now be provided
[28].
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Source: Hydromine Cameroon
The Cameroonian Government has requested to add more values in converting Cameroons
alumina into aluminum through the country‟s vast hydroelectric resources estimated to be
(60.000MW), hydromine working with the Italian construction company Impregilo which has
already built five hydroelectric plants in Cameroon has identified two sites for high hydroelectric
power generation potential for Cameroons development [19].
The identified sites are the Mouséré (Mbakaou Pont Rail) and the Grand Eweng hydroelectric
power plants. The construction of the two plants will reduce energy cost on a high efficiency
basis (between 75 to 85 percent guaranteed annual outputs to rated capacity). The Mouséré
hydroelectric power plant will have a rated capacity of 350MW and guaranteed annual capacity
of 290MW while the Grand Eweng hydroelectric power plant has a minimum rated capacity of
1200MW and will guaranteed annual capacity of about 1000MW. The two hydroelectric power
plants will reduce energy cost to about 50% [26].
4.4.4 Mouséré Hydroelectric Project

The hydroelectric power plant is located in the Adamaoua province (region), downstream of
the existing lake of Mbakaou, where river Djerem meets up the water of a basin of nearly 20.200
square kilometers. The estimated energy generated from the power plant is 300MW annually, as
compared to a rated capacity of about 250MW, which will be used to power the alumina refinery
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and the bauxite mining operation [29]. Figure 1 below shows the location of the dam and figure 2
the downstream storage of the Mbakaou dam.
Fig 1

Source: Hydromine Cameroon
Fig 2
Downstream storage of Mbakaou Dam

Source: Hydromine Cameroon
4.4.5 Grand Eweng Project

This hydroelectric power plant project is located in the littoral province (region) in the
Western part of the country whereby the Sanaga River meet up the water of a basin of about
130,000 KM2. This hydroelectric power plant will produce an estimated amount of 1200MW
annually as compared to a rated capacity of 1000MW. The energy generated from the power
plant will be used in the aluminum smelting company (ALUCAM) while the remaining energy
will be sold to neightbouring countries [29]. The figure below show us the where the project is
located on the cart (map).
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Source: Hydromine Cameroon
The government will also try to create an opportunity to develop an integrated program for the
development of the Sanaga river basin by:
Modernization and expansion of the existing ALUCAM operations based on a new power
contract with AES_SONEL for the construction of a hydro power plant at Natchigal with a
production capacity of 280MW.
The development of a 3-phase at the Rio Tinto Alcan Greenfield Project composed of hydro
power plants with a capacity of 3000MW at Song Mbengue, Ngodi.
The development of the 200MW memve`ele hydroelectric power plant project in the South
with border Equatorial Guinea will boost the energy sector and new transmission lines will be
needed to link the national grid to the site. The figure 1 and table 4.3 show some of the projects
to be carried out by the government.
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Table 4.3 Ongoing projects
Name

River

Power generated

Anticipated completion

Nachtigal

Sanaga

280MW

Undetermined

Memve Ele

Ntem

200MW

Undetermined

Song Mbengue

3000MW

Undetermined

Song Dong

280MW

Undetermined
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5 Development of hydropower issues
5.1 Advantages
A) Economically development of hydropower issues
Hydropower production is renewable and the main advantage of hydropower is fuel cost
elimination as compared to fusil fuel such as oil, natural gas and coal with low operating labour
and construction cost [31]. The construction of the Mape Dam has increased the production of
agricultural cash crops such as Maize, banana, beans, cassava and groundnuts.
Apart from agriculture, another income generating activity of the region is fishing which is
practiced around the dam reservoir in Mape which is estimated to be about 33.000-tons per year
with a monitory value of 5 billion France CFA.
Table 5.1 Agricultural products
Items

-

Production in 2002
Food products
Groundnuts
Maize
Egusi
Cassava
Cocoyam, cocesia
Tomatoes
Commercial products
coffe
bananas

300t
960t
400t
1288t
288t
2000t
1300t
3000t

b) Greenhouse gas emissions
Hydropower stations are environmentally friendly for reasons been that they do not need
combustion (burning of fusil fuel), which emits carbon-dioxide (greenhouse gas). In the cause of
manufacturing and production of a project (power plant), a small quantity of carbon dioxide is
been emitted which is a small fraction as compared to fusil – fuel electric production power
plants.
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c) Related activities
Reservoirs often provide water sports facilities and become touristic attraction site. In most
countries in the world using Dams for irrigation can support water supply, fish farms and also
they can control floods and also used for transportation.
d) The buildup of water in the lake means that energy can be stored until needed, when the water
is released to produce electricity [31].
e) Once a dam is constructed, electricity can be produced at a constant rate [31].
f) The sluice gates can be shut, stopping electricity generation when electricity is not needed.
The water can be saved for use another time when there is high demand of electricity [31].

5.2 Disadvantages
a) Environmental damages
Hydropower projects can damage surroundings or downstream ecosystems of plants. In some
cases, dams have been demolished due to the impact of fish and it can also lead to loss of
riverbanks and surrounding of river beds and also has impact on birds. The construction of dams
for agricultural and energy use, has increased the migration of many native birds.
Through impoundment, dams modify hydrology, water quality and temperature, and sediment
regimes, which affect primary productivity and morphology, which in turn cause changes at
higher tropic levels (Petts 1984; Poff et al. 1997). In some places these changes have resulted in
the loss of natural resources and processes that contributed to the livelihoods and well-being of
people (Posteland Richter 2003; Millennium Ecosystem Assessment 2005) [32].
Dam constructions varies from one geographical location to another and are dependent on the
exact design and the way the dam operates as well as the ecological character of the river in
ecosystem and the socioeconomic context. Every dam has specific characteristics and
consequently, the scale and nature of environment changes are highly site specific and often very
difficult to predict accurately.
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b) Population relocation
Hydropower stations has the need to relocate the native people, who‟s history and cultural
sites may be flooded and lost which has been a major problem in Cameroon Dam constructions.
Most of the villagers get traumatized and frustrated in meeting up with the challenges of their
new life due to the displacement and settlement that has been a major cause of the increasing
death rate in the villages [33].
c) Health problems
The construction of the hydropower dams in the country has a significant adverse health
outcome for local population and downstream communities. The risk of cholera has increased
dramatically due to the construction of the dams. Dams are perfect breeding ground for vectors
of waterborne diseases such as bilharzias and malaria. Due to the lake of potable drinking water
in the villages, the local population depends on the dam and other small rivers [34].
d) Cultural impact
Dams have been at the center of the cultural loss most indigenous and tribal communities
worldwide have suffered to the urban resident and the dam promoter, these are issues of
negligible nature, but to the local population, this is their life. In Bamendjin, the traditional king
explained how the dam water flooded their ancestral secret mountain where they performed their
cultural and traditional rites which brought peace, s good harvest and prosperity in the village.
In Mape, the secret area such as the cultural sites and ancestral graveyard are found under the
waters of the dam. In Matta village for instance, the village cultural secret site “Pkadon” is
flooded and today the village population is calling for the reconstitution of the site for fear of
having vengeance of the gods on them, The situation is not different in Manbonko where the
ancestral graveyard that served as worship area was forced to be abandoned with the inundation
of the land. Today, most of the villages are divorced from their history and despite the efforts
made to reconstitute their history, it has been very difficult for the younger generation to
apprehend.
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e) Comparison with other methods of power generation
Hydropower as compared to nuclear power generates no nuclear waste and leaks. Hydropower
plants are predictable and can be regulated easily in power demand as compared to wind power
plants. Hydro stations take a longer time to be constructed as compared to combustion power
plant. Hydropower has limited production due to climate change which may affect long – term
energy production unlike combustion turbines for fusil–fuel which can be economically
developed. Hydropower plants may required additional cost to ensure availability of sufficient
power when there is water shortage (lacking).
f) Soil Erosion
It‟s one of the main problems with dam constructions. They normally hold back the sediments
load found in river flow "depriving" the downstream which leads to erosion at the water channels
and banks. It leads to the lowering of the "riverbeds" threatening vegetation and river wildlife‟s.

One of the reasons while dams are built is to prevent flooding. However, most ecosystems
experiencing floods are adapted to this and many animal species depends on floods for various
lifecycle stages such as reproduction and hatching. Annual floods also deposit nutrients and
replenish wetlands.
g) Species extinction
Now our days, fishing being one of the main source of food supply, more attention has to be paid
to the harmful effects of the dams on many fish and marine "mammel" population. In Cameroon,
some of these dams do not include proper protective systems for these animals, interfering with
their lifecycles and sometimes forces species extinction.
h) Change of earth rotation.
As said by Dr.Benjamin Fong Chao a nasa geographysicist who found out evidence that large
dams causes changes to the earth‟s rotation, because of the shift of water weight from oceans to
reservoirs. In respect of his studies, due to the number of dams built, the earth‟s daily rotation
had apparently sped up by eight-millions of a second since the 1950s and that is the first time
human activities has been to have a measureable effect on the earth‟s motion.
Page | 38

Hydropower in Cameroon

I The construction of dams are costly and before construction, an engineer has to first identify
the location and also a place whereby water can be build up (reservoirs) and also the deviation of
the water during construction which is a huge project and its costly.

6 Development of hydropower proposals

The importance of using our water resources sustainably
By using our water resources comprehensively and the development of our river plays an
important rule which will lead to economic benefits of hydroelectric power stations. The
upstream of river Sanaga do not only provides high quality and clean electricity but also the
upstream of the river Sanaga for irrigation, urban water supply and flood control plays a great
rule for the establishment of the economic responsibility system and the river can reach the
appropriate size for great benefits.
Making a good river development plant
River resources development is based on hydrology, geology landscape and environmental
impact of natural conditions. A similar development plant has been carried on so far in major
Cameroonian rivers such as river Sanaga, Mongo, Mape etc. Hydroelectric power stations
planning relatively relates to the river size [35].
Hydroelectric power development and electricity system to co-ordinate development plans
Unlike thermal power, nuclear power plants, hydroelectric power is a power source of
electricity system which as an integral part. The water resource in the Littoral, North and East of
the country is fairly distributed, The Urgent demand for electricity in the South West province of
Cameroon from Lom (Littoral province), has been of great cost for constructing long distance
electricity transmission lines.
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Attention to the reservoir submerged processing and resettlement of immigrants
The construction of large and medium-sized water conservancy and hydroelectric power
plants project, which will inevitably leads to the construction of dams and reservoirs, submerge
land and finally relocate the residents. As the reservoir merges, urban migration becomes more
difficult to relocate than the development itself.

Page | 40

Hydropower in Cameroon
Discussion
Energy in Cameroon plays an important role in shaping the country‟s economy. Cameroon has
reserves of natural gas and oil, whereby new policies are to be taken to improve and develop the
sources of energy. The rise in global competitiveness has led to the expansion of Cameroons
energy sector.
The energy sector in Cameroon comprises of oil, natural gas reserves, hydroelectric energy
etc. The countries energy production is sponsored by the government and international financial
organization such as the World Bank and IMF.
Though oil production in the country has fallen over the past year due to the depletion of the
reserves, the country is still the fifth largest oil producer in the Sub-Saharan Africa.
Hydroelectric energy in Cameroon is one of the major energies in the country produces in three
major station located on the Sanaga river.
For so many years now, the energy sector in the country has suffered from energy crises since
hydropower is the main source of energy production. Most of the hydropower development
projects are on river Sanaga and its tributaries suffer from water quality reduction and low flow
rate due to droughts caused by increased global climate change which has resulted to reduction
of power production from the installed hydropower plants. Dam construction on river Sanaga
affects the health of the river and has negative impacts on the surroundings biodiversity and
human activities.
Studies carried out on existing dams in Cameroon revealed that many fish species have
disappeared especially in Bamendjin dam after its construction in the 70s and the sediments now
occupy a greater portion of this dam. [24]. The project failed to tackle poverty as the dam affects
people remaining without access to social facilities to improve on their livelihood.
Cameroon is rich with different forms of renewable energy such as solar, biomass and small
hydro which could be developed for energy production. These sources of energy are
environmentally friendly, modern, affordable, accessible and it‟s reliable to the people. With the
development of these modern renewable energies, the rate of employment will increase and the
cost of connection to the grid will be cheaper.
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The demand of energy in Cameroon is mainly in the electrical sector. The country has ample
natural gas reserves that are centralized in five fields where by natural gas and hydro power are
used to produce electricity.
AES_SONEL has been managing Cameroons electricity production and distribution since
2001 when the US based corporation AES bought the majority shares in the state-run SOCIETE
National Delectricite de Cameroun (SONEL). AES SONEL has undergone notable privatization
in the year 2001.Although AES-SONEL maintain a customer base of approximately 427,000,
most of Cameroons population does not have access to electricity and those having electricity are
subjected to blackout most often. AES-SONEl company has invested about 500million US
dollars to improve the Cameroonian network between the year 2003 and 2009,starting with the
completion of the new 85MW oil fired plant at limbe in august 2004. The company also planed
an additional hydroelectric plant, as well as Cameroons first natural gas fired plant at Kribi, to be
operational by 2007. In October 2003, the government and AES-SONEL adopted a new
electricity tariff structure to reduce electricity cost for residential customers.
Table 7.1 Cameroons energy production from 1980 to 2006
year production change
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1980

1.35

NA

1981

1.79

32.59 %

1982

2.03

13.41 %

1983

2.00

-1.48 %

1984

2.11

5.50 %

1985

2.30

9.00 %

1986

2.30

0.00 %

1987

2.30

0.00 %

1988

2.49

8.26 %

1989

2.60

4.42 %

1990

2.61

0.38 %

1991

2.64

1.15 %

1992

2.62

-0.76 %

1993

2.63

0.38 %

1994

2.66

1.14 %

1995

2.73

2.63 %

1996

2.84

4.03 %

1997

3.06

7.75 %

1998

3.09

0.98 %

1999

3.30

6.80 %

2000

3.41

3.33 %

2001

3.44

0.88 %

2002

3.15

-8.43 %

2003

3.49

10.79 %

2004

3.88

11.17 %

2005

3.87

-0.26 %

2006

3.68

-4.91
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Rank Country
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mozambique
Egypt
Zambia
Nigeria
Congo, The Democratic Republic Of
The
Ghana
Zimbabwe
Cameroon
Kenya
Ethiopia
Angola
Namibia
Morocco
Côte D'ivoire
Tanzania, United Republic Of
Sudan
Uganda
South Africa
Malawi
Gabon
Madagascar
Réunion
Guinea
Congo
Mali
Algeria
Lesotho
Tunisia
Swaziland
Rwanda
Togo
Burundi
Central African Republic
Burkina Faso
Mauritius
Mauritania
Sao Tome and Principe
Equatorial Guinea
Comoros
Benin

production-growth-rate (Billion KWH)
14.58
12.80
9.24
7.64
7.22
5.56
5.50
3.68
3.25
3.23
2.64
1.59
1.59
1.50
1.42
1.37
1.16
1.14
1.10
0.94
0.63
0.50
0.45
0.37
0.30
0.22
0.20
0.15
0.15
0.13
0.09
0.09
0.09
0.08
0.08
0.05
0.01
0.00
0.00
0.00

Source:http://www.indexmundi.com/energy.aspx?region=af&product=hydro&graph=production

-growth-rate
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AES_SONEL has the responsibilities to manage energy production and distribution rights for
a period of 20 years after the privatization of the state own company SENEL Cameroon in 2001.
They are responsible for the operation and distribution of the three distinct systems.
Energy framework
The Cameroonian government‟s policy seeks to get the country out of under-development,
through the implementation of an energy plan under the long-term sector development plan
(PDSE 2030) and the poverty reduction strategy paper (PRSP). The energy sector is now being
considered as a factor attracting investment and strengthening growth, particularly as Cameroons
hydroelectric potential ranks second-highest in Central Africa, after that of the Democratic
Republic of Congo (DRC).
Furthermore, the Cameroonian government has a development objective to invest in the energy
sector by 2035 (increasing the current 17% GPD to 47% by 2035). The government main
objective is to increase electricity production and delivery of oil and gas and also to ensure its
contribution in economic development.

Energy procedure
A national electricity development program has been put to place to prevent power cuts and
seasonal load shedding which constitutes the construction of large hydroelectric projects like the
Memve`ele hydroelectric plant on river Ntem in the South. The Natchigal power plant has also
been put lunched to increase the power supply in ALUCAM and the government with the energy
company AES_SONEL look forward to triple electricity output to 3000MW by 2020 with a
series of hydro and thermal generation projects.
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Conclusion
Due to global industrialization, energy production and consumption accelerates highly which
has resulted into serious environmental pollution emissions. “The world economy can develop
with the water resources of 8,8 trillion KWh/ year. Fully develop and utilize alternative energy to
substitute coal would reduce nearly to 10 billion tons of carbon dioxide emission a year”.
These days, the world and its people have greater concern about the economy, environment
and population, where by the construction of hydroelectric power plant which is one of the
measures to guarantee energy supply now our days and in the feature plays a big rule in the
society. Cameroon is a country blessed with lots of river sources and the government of
Cameroon and the energy supply company AES-SONEL has develop new power plants to
reduce energy shortage in the country.
Recently, the government has worked harder to reduce energy shortage in the country more
especially in the rural areas by the construction of new hydroelectric power plant in different
parts of the country especially in the southern and eastern part of the country by installing new
and efficient transformers along the lines for the transportation of electricity to the rural areas.
Now in the country the energy sector has invested on renewable energy such as solar, biomass
and below is the percentage of energy production in 2010.
Total installed electricity capacity:


Hydro 88%



Thermal 12%

Total primary energy supply (2007):


Biomass: 68.1%



Natural gas: 4.8%



Oil and petroleum products 22.6%



Hydro-electric: 4.5%

The countries energy balance shows a clear predominance of renewable energy sources partially
biomass. Despite the clear progress made with commercial forms of energy between 1990 and
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2002, biomass is still the predominating fuel source (78.6% in 2003) with cooking and other
residential uses accounting for 73% [69].
It‟s recognized that, the more or less extended refurbishment of the plants depends, besides from
the ageing conditions of the machinery, also and in a decisive manner, from the related
legislation, which can impose repowering for the extension of licenses or allow attractive
incentives to the production by means of green certificates.
Here the author tried to point out as in the maintenance strategy of hydraulic machinery it should
be taken into account the total cost of maintenance which is the sum of the following:


Real maintenance cost.



Cost of performance decay.



Outage cost during maintenance.
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