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Fig 2.1: A Man Fishing in Darkness
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Fig.2.2: Sunlight Providing Vision for a Man Fishing in the Dark
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Fig.2.3: Sun Rays in an Open Environment.

Sun rays can be used as a means of producing electrical

energy. This is achieved by the use of photovoltaic cells

(commonly known as solar cells).
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Fig.2.4: Sun Rays in a Community Forest.

9



Fig.2.5: Hydro power plant
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Fig.3.1: Local Lamp Using twisted Cloth Immersed in Palm Oil.
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Fig.3.2: Use of Kerosene Lamp in a Rural Community
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Fig.3.3: A Typical Oil Field in Niger Delta
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for such communities. This is done by the use of renewable

energy.
However, billions of people particularly in poor rural areas
still remain without access to clean and modern sources of
energy.

Fig.3.4: Solar Panel
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Table 3.1: World Energy Pattern

Energy

Resource

World U.S.

Theoretical

Potential

(TW)

Extractable

Potential

(TW
c
)

Technical

Potential

(TW
c
)

2001

Supply

(TW
c
)

2001

Supply

(TW
c
)

Hydropower 12 TW
m

17

3.5
18

1.2
19 0.2

3
20

0.05

6
21

Ocean

Wave

34 TW
m

22

8.5
23

0.62
2

4

~0
2

5

~0
26

Ocean

Surface

Currents

8.1 TW
m

27

2.0
28 0.012

29

~0 ~0

Ocean

Thermal

Gradient

3.9 TW
t

30

0.033
31 0.003

3
32

~0
3

3

~0
34

Ocean

Salinity

Gradient

3.0 TW
m

35

0.74
36 0.074

37

~0 ~0

Ocean Tidal 2.4 TW
m

38

0.60
39 0.037

40

0.000050
41

Wind 1,000 TW
m

42

250
43

14
44

0.0050
45

Geothermal 44 TW
t

47

2.8
48

1.9
49

0.0050
50

Solar

Electricity

89,000 TW
p

52 58,000

53

7,500

54

0.00015
55
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Solar Fuels
j

89,000 TW
p

57 61,000

58

2,500

59

0.19
60

Solar

Thermal
k

89,000 TW
p

62 19,000

63

5,600

64

0.00060
65
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Therefore, the nation needs to manage its water resources for

the development of its hydro - electric potentials and for other

uses. The policy should focus more on micro hydro plants.

3.2.7. Wind:

Utilization of wind energy is presently very minimal in the

country. The only known and still functional wind pump in the

country is the Sayya Gidan Gada Wind Electricity Project in

Sokoto State.

Fig.3.5: Hydro Power Plant.
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Fig.3.6: Wind Mill

Fig.3.7:  Solar Light in Urban City of Nigeria.
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Fig. 4.1: Nigerian Power Network
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Fig.5.1: Nigerian Grid Network
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S/N Type of Circuit Length of Line (km)

A Lagos Region

1 Single Circuit 137

2 2 Single Circuits 36

3 Double Circuit 124

4 Egbin - Aja Double Circuit 28

5 Aja - Alagbon Double Circuit 52

B Oshogbo Region

1 Oshogbo - Jebba 3 Single Circuits 471

2 Single Circuit 137

3 Single Circuit 296

4 Single Circuit 251

C Jebba Region

1 2 Single Circuits 486

2 2 Single Circuits 162

3 Jebba - Birnin Kebbi Single Circuit 310

4 Double Circuit 16

D Kaduna Region

1 2 Double Circuit 192

2 Single Circuit 197

3 Single Circuit 230

E Gombe - Region

1 Jos - Gombe Single Circuit 265

F Benin - Region

1 Benin - Onitsha Single Circuit 137

2 Single Circuit 195

3 Double Circuit 560

4 Benin - Sapele 2 Double Circuits 200

5 Benin - Aladja 2 Double Circuits 145

6 Onitsha - New Heaven 2 Double Circuits 96

G Aba - Region

1 Alaoji - Onitsha Single Circuit 154

2 Double Circuits 50
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Fig.5.2: Existing Power Generation feeding the National Grid (PRE-DEREGULATED)

Figure 5. 3: Pie Chart showing the Per Capita Generation of

Nigeria and selected Developing Nations

31



Country Populatio

n (Million)

Generation

Capacity

(MW)

Per Capita

Generation  (MW)

Nigeria 170 2,700 15.88

South Africa 48 58,800 1225.00

United Arab

Emirate

6 9,740 1623.33

Malaysia 30 34,000 1050.00

Iran 68 48,600 714.71

Table 5. 1:   Per capital generation of Nigeria and Selected\
Developing Nations
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Table 5.2: Power Generating Plants in Nigeria

(Post Deregulated Grid)

S/No

Power Plants

Feed to the

National Grid

Age of

Plant

(Years)

Installed

Capacity

(MW)

Available

Capacity

(MW)

Operational

Capacity

(MW)

1 Kainji 39 - 41 760 440 400

2 Sapele 27 -31 1020 90 65

3 Afam 27 702 350 300

4 Jebba 26 578.4 385.6 300

5 Egbin 24 1320 880 600

6 Shiroro 23 600 600 300

7 Delta 19 840 540 330

8
Egbin AES

Enron-Lagos

8 270 270 220

9 Okpai 4 480 480 400

10 Obrikom (Omoku) 4 150 100 70

11 Geregu 3 414 414 414

12 Ajaokuta 3 110 100 80

13 Omotosho 2 335 80 75

14 Olorunsogbo 2 335 80 35

TOTAL (MW) 7,914.5 4,815.6 3,589

33



34



respectively.

5.2.1 Generation Companies (GENCO's)

The GENCO's are saddled with the responsibilities of Power

generation only.

They include:

·� Kainji Power Plc.

·� Shiroro Power Plc

·� Ughelli Power Plc

·� Sapele Power Plc

·� Afam Power Plc

·� Geregu Power Plc

Fig. 5.5: National Integrated Power Project (NIPP) of

Niger Delta Power Holding Company Limited (NDPHC)
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Table 6.1: Renewable Energy Sources of Nigeria

S/No
Resource Type Potential Site Estimated

Quality of

Production

1
Solar Radiation Available  all year round in

country

3.5-7.0

KWh/m2/day

2 Wind

Available both in coastal

and arid-zone areas

2-4m/s at 10m

height in main

land area.

3

Small Hydro

Plant

Small Hydro

plant

1. Plateau State -- 2Nos

each in Bagel and Lere

Rivers, 1No in Kurra River.

2. Sokoto State – 1No in

Bakalori River

3. Kano State – Tiga River

4. Benue State – 5Nos in

Benue River

5. Ogun/Osun S tates –

3Nos in Ogun and Osun

Rivers.

6. Edo State – 3Nos in

Owena River.

7. Anambra/ Imo States –

3Nos in Anambra and Imo

States.

8. Borno State – 3Nos

3,500MW for

small rural

community

3,500MW

4 Bio- Mass

Fuel wood

Animal waste

Energy Crops and

Agricultural Residue

11 million

hectares of forest

and wood land.

211 million

assorted animals.

28.2 million

hectares of arable

land.
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Fig. 6.2: Solar Panel

Fig.6.3:  DG Network
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8,876MW but only 3,653MW was available. This is equivalent

to 41% of the total installed capacity. Estimated wind energy

potentials for some selected states of Nigeria are as shown in

table 6.2

Table 6.2: Wind Energy Potentials in Selected States of Nigeria.

S/No Selected State Area (Km2) Windy Area

%

Potential

Capacity

(Mw)

Potential

Generation

(Mwh/yr.)

1. Adamawa 37,957 45 854 2244

2. Bauchi 48,197 50 1204 3166

3. Borno 72,767 100 3638 9561

4. Gombe 17,428 100 871 2290

5. Jigawa 23,415 100 1170 3076

6. Kaduna 44,217 60 1326 3486

7. Kano 20,389 90 917 2411

8. Katsina 23,822 100 1191 3130

9. Kebbi 36,320 25 454 1193

10. Plateau 26,539 90 1194 3138

11. Sokoto 32,146 90 1446 3801

12. Taraba 59,180 40 1183 3110

13. Yobe 44,880 100 2244 5897

14. Zamfara 33,667 80 1346 3539
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Fig. 6.4: Plant Sites for Wind Energy
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of Bayelsans. More communities are enjoying electricity and

more families now have their wards in tertiary institutions.

In Electrical and Electronic Engineering (EEE) Department of

NDU, a lot of studies on electrical power demand of Bayelsa

State are on. The sole main of these studies is to dispel

darkness completely from the Niger Delta Region. They are:

(i) Study on the best possible tilt angle for optimal solar

radiation on inclined surface for photovoltaic solar

lightning in Yenagoa, the Bayelsa State capital. This

study has shown that the best tilt angle for mounting

solar panels in the Niger Delta Region is between 15 –
o

45 The study has also shown that radiation peaks at
o
.

the months of October to March and falls at the months

of April to September. This corresponds to the two

seasons of dry and rainy seasons in Nigeria.

(ii) Study on the use of renewable energy for major streets

of Yenagoa.

A team of Final Year Students of the department have just

concluded a study of Power supply and Load distribution

pattern of the entre Bayelsa State. This study has shown that

Bayelsa State is fed from a 2 x 40 MVA, 132/33KV Sub-station

at Gbaratoru. This sub-station is fed from Ahoada by two

parallel 132KV transmission lines as shown in Fig.7.1
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Fig.7.1  Single Line Diagram of Power Supply to Bayelsa State.
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Load distribution pattern in Bayelsa State is shown in

table 7.1 feeder by feeder.

S/N Feeder

Name

Area of Coverage Distance

covered by

Feeder

(km)

Line

Voltage

(KV)

Load

(MW)

1 Imiringi

Feeder 1

Isaac Boro Express way up to

Ovom, Govt. House, Swali town

and across Ikoli river.

54.94 33 18.3

2 Imiringi

Feeder 2

Edepie, Akenfa, Agudama, Azikoro

Village, AIT road, Otuoke, Elebele,

Emeyal 1 and 2

57.21 33 18.7

3 Opolo Opolo,  Kpansia,

Okutukutu,  Igbogeni

23.49 33 18.2

4 Amassoma Tombia town, Akaibiri, Ogobiri,

Amassoma.

29.96 33 2.9

5 Tungbo Zarama, Gbarain, Odi, Kiama,

Trofani  and Tungbo axis

97.96 33 12.9

Table 7.1: Load/ Feeders Distribution in Bayelsa State
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