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Abstract 
The study has the major objective of assessing the 
potential of wind electricity generation in Nigeria using 
five selected locations in the country. The wind electricity 
potentials of the locations were determined using the 
concept of energy and power wind stream flow. Results 
of the assessment show that all the locations have viable 
electricity generation potentials. This paper opines that 
these potentials could be harnessed to generate 
electricity to increase the availability of electric power that 
could be connected to the National Grid or to supply 
remote communities that are not connected to the 
National Grid and this will have positive impacts on 
Nigeria's economic, social, and environmental 
resources development which translate to National 
development. - 

Introduction 
Wind Electricity results from the conversion of wind energy to electrical 

energy. The conversion is carried out by wind turbines or converters. A UN report 
presented in 2008 by the Solar and Wind Energy Resource Assessment (SWERA) 
showed that the potential wind and solar power of developing countries is much bigger 
than the 50,OOOMWs of total installed power from those sources in the entire world 
[2]. Energy commission of Nigeria which is presently under the Federal Ministry of 
Energy is currently developing renewable energy devices like wind electricity 
converters among others at Energy Research Centres in Sokoto and Nstikka .When 
developed, mass produced, and commercialized it will lead to the development of 
wind electricity that will contribute greatly to Nigeria's socioeconomic objectives by 
creating employments and stimulating economic activities thus fighting poverty in the 
rural areas. 

The Federal Republic of Nigeria has approved the development of wind 
farms in 6 viable locations with the first 10MW wind farm development commencing 
in 2008 [4].Unfortunately, these farms have not been developed yet. 

The question central to this paper is from where would Nigeria source more 
energy to cater for the ever increasing demand by her ever increasing population? 
This is where this paper derives its relevance. The objective of this paper is to 
consider possibility of developing wind electricity in Nigeria using five selected 
locations in the country. The aim is to increase the availability factor of power 
production and supply so as to meet Nigeria's power requirements and therefore have a 
reliable power production and supply. 

On a global scale, wind electricity accounts for only 0.4% of total world's 
electricity production. Trends in global energy consumption from 1990 to 1997 
shows that wind electricity has the highest annual growth rate. Wind electricity 
provides one of the cheapest, safest, cleanest, and reliable sources of electrical 
energy. Germany and Japan are presently the leading developers of wind power [8]. 

Table 1: Trends in Global Energy Consumption from 1990 To 1997 
Energy Source Annual Growth Rate (%) 
Wind Power 22  
Solar Photovoltaic 16 
Geothermal Power 4 
Hydroelectric Power 2 



Oil 2 
Natural Gas 2 
Nuclear Power 1 
Coal 0 

 
  



(Adaptedfromwww.physics.pomona.edu/COURSES/physl7/papers/intemational.pdf)  

Study Area 
The study area covers five locations in Nigeria. The locations are: 

Lagos state - 
Rivers state 

- Plateau state 
- Adamawa 
- Sokoto state 

Methodology 
The two major types of data used in this study are the wind speed of the locations and the 

Idealized Power Curve for a wind turbine. Table 2 gives the wind speeds for the locations for five 
months while Figure 1 presents the Idealized Power Curve for a wind turbine. 

Table 2: Wind Speeds for five Locations 
Month Lagos Port Harcourt Jos Yoia Sokoto 
May 14km/h 

3.9m/s 
11 km/h 
3.1m/s 

1 1 km/h 
3 . 1 m/s 

8km/h 
2.2m/s 

21 km/h 
5.9m/s 

June 17km/h 
4.8m/s 

9km/h 
2.5m/s 

1 9km/h 
5. 3 m/s 

8km/h 
2.2m/s 

I7km/h 
4.8m/s 

July 23km/h 
6.4m/s 

16km/h 
4.5m/s 

23 km/h 
6.4m/s 

8km/h 
2. 2 m/s 

17km/h 
4.8m/s 

August 2 1 km/h 
5.9m/s 

13 km/h 
3.6m/s 

25 km/h 7 
m/s 

1 4km/h 
3.9m/s 

17km/h 
4.8m/s 

September 1 8 km/h 
5.0m/s 

13 km/h 
3.6m/s 

24km/h 
6. 8 m/s 

15 km/h = 4.2 lOkm/h 
2. 8 m/s 

Assumed 
Average 
Annual  Wind 
Speed 

7.5m/s 
16.5mph 

5nVs             
-i 1 mph 

7.8m/s 
17.2mph 

4.8m/s 
10.6mph 

6.5m/s 
I4mph 

Source: www.wunderground.com/history/stations/  

Source: www, awea.org/faq/bas icpp.html 
Figure 1: Idealized Power Curve for a wind turbine 
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Assumptions Used for Assessment 
1. The assumed Average Annual Wind speed was based on the assumption that the months 

above have low wind speeds because of the season. Months not covered have higher wind 
speeds. 

2. A rated power of wind turbine of 2500kW was used. 
3. A Capacity Factor of 0.40 for wind turbine was used .for the assessment. 

From mechnics, we have that 
Energy    =    Power X time 

The estimated annual energy output of a wind turbine (E;1) is given as Ea    
=    CF X Rated power at average wind speed of site 

X No. of hours in a year(^,,160) 
(2) 

=   CF X Er t l X 8,760  

=    8,760 CFEfj 
where 
CF - capacity factor of turbine 
Er>, — rated power of turbine at average wind speed of site 
Ea - estimated annual energy output 
Note: CF of a wind turbine is the wind turbine's actual energy output for the year divided by the  
energy output if the turbine is operated at its rated power output for the entire year. 

Using the assumptions made, the Idealized Power Curve for a wind turbine and equation 2, 
the Annual Energy Outputs of the locations were computed and presented in Table 3 below. 

Table 3: Energy Outputs of Locations 
Location Assumed        

Average Annual Wind 
Speed

Power Output (kW) Annual             
Energy _Output(kWh)_ 

Lagos 7.5m/s = 16.5mph 400 1401600 
Port Harcourt 5m/s = 1 Imph 250 876000 
Jos 7.8m/s= 17.2mph 425 1489200 
Yola 4.8m/s=10.6mph 275 963600 
Sokoto 6.5m/s = 14.3mph 350 1226400 

 

( i ) 



The Power output Potentials (kW) of the live Locations are Presented Graphically in Figure 2. 

Figure 2: Power Output Potentials (kW) of the five 
locations 

 

Wind Electricity Potential Assessment Results and Discussion 
Table 2 shows the wind speed of the five locations It could be concluded that all the chosen 

locations have approximate annual wind speed greater than 5 metres per second (1 1 miles per hour) 
required for grid-connected applications or could be used as stand alone applications. From Table 3 and 
Figure 2,it can be concluded that chosen locations have wind power output and annual energy output 
potentials that could supply electricity to remote locations not connected to the National Power Grid. 
This paper is of the view that if the wind energy in these locations are harnessed through the use 
turbines (wind farms), more electrical power would be generated that would increase energy 
production. 

Conclusion 
This paper has shown the possibility of increasing the availability of electric power in 

Nigeria if the wind electricity generation potentials of the selected locations are harnessed. 
The assessment shows that all the selected locations have high economic viability and potential 
for wind electricity generation.  
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