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DEVELOPMENT OF A MODEL FOR THE
ESTABLISHMENT OF A HYDRO ELECTRIC POWER
GENERATING PLANT: AKURE DISTRIBUTION
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Oluwasanmi Alonge
Departments of Electrical and Electronics Engineering Elizade
University, llara Mokin- Ondo State, Nigeria

ABSTRACT

Nigeria as a nation has suffered a lot when it comes to the availability of
electricity. A clear comparison between this nation’s electric power supply and
other countries revealed the present incessant electric power supply in the country.
The average power per capital (watts per person) in the United States is 1,377
Watts. In Canada, it is as high as 1,704 Watts per person and in South Africa; it
is 445 Watts per person. The average power per capital in Australia is 1,112 Watts
and in New Zealand it is 1,020 W per person. Whereas, the average power per
capital (watts per person] in Nigeria is 14 W person. The power system structure
is characterized with a [ot of faults and outages. These electric power problem has
destroyed the industrial processes in the country. As a result, unemployment has
increased in the country. As at February, 2020, according to the Federal
Government of Nigeria, the number of unemployed youths in the country is 23
million. Data from the International Transparency in the United State stated that
there are 40 million unemployed youths in the country. This has increased crime
rates among the youths. The country experience a high level of hardship, insecurity
and socio-economic disorder as results. Therefore, there is an urgent need to solve
this incessant supply of electric power in the country. Hence, a detail study of
Akurer32/33kV  substation Network of the Benin Electricity Distribution
Company under which there are 84,264 customers was carried out. Reliability
index of the distribution system were estimated. A model for establishing a hydro
Electric Power Generating Plant was developed. Power Generation and
Improvement techniques for the generation, transmission and distribution of
electricity were achieved. The research work developed a model for establishing a
hydro Electric Power Generating Plant and establish a monogram for increasing
the value of power generation in a hydro generating station.

OBJECTIVES OF THE RESEARCH WORK

The objectives of the research work are
1. to carry out detail study of Akurer32/33kV Substation Network
of Benin Electricity Distribution Company (BEDC)
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2. Tomeasure the reliability index of the distribution system.

3. To develop a model for establishing a Hydro Electric Power
Generating Plant.

4. To establish a monogram for increasing the value of power
generation in the generating station.

5. To study the requirements for the establishment of an
alternative Hydro Electric Power Generating plant

INTRODUCTION

The Federal Government of Nigeria promised to increase the power
output by launching nine power plant projects in the country. But many
of the power projects have been abandoned. After over 30 years, many
of them were never completed. Even when all these projects are 100%
completed, the total generating capacity in the country from the old
power generating plants and these new projects will just be 8,274 MW.
The average electricity consumed in watts per person in Nigeria will
just be 45.97 Watts/person. Where-as, the average power per capital
(watts per person) in the European Union with a population of
§13,049,445615 is 61sWatts/person, in the United States it is 1,377
Watts/person. In China, a country with population of 1,373,541,000, the
average power per capital (watts per person) is 492 Watts/person, in
South Africa, it is 445 Watts per person. The average power per capital
in Australia is 1,112 Watts, in Russia it is 854 W per person and in
Canada, it is as high as 1,704 Watts per person as shown in table 1.1

The lists of the said ongoing power projects in country are as follows:
1. 1700 Megawatts Hydro Power Plant Zungeru power plant in

Niger state: This project was first conceived in 1982, but was
abandoned due to lack of funds, corruption and dispute among the
parties involved. Construction started again in 2016 and is expected

to be completed by 2019. Though never completed.

2. 240 Mega Watts Afam Power Plant: Afam Power Plc is a thermal
power plant [ocated in the gas rich Rivers State. lt is expected to be
completed by December 2017. However, this power project has never
been completed.
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3. 40 Mega Watts Kashimbilla Hydro Power Plant Located in Taraba
state: the construction of this 40 Mega Watts Kashimbilla power
plant started in March 2017 and it is expected to be running by the end
of the year 2017. Again, this Hydro Power Plant is not yet in operation

4. 215 Mega Watts Kaduna Power Plant: This power project contract
in Kaduna state was awarded in 2009 and it was expected to be
completed within 36 months. However, the project experienced great
delay due to inadequate budgetary allocation and corruption among
Nigerian Politicians. It was expected to be running before the end of
year 2017. This power plant has not been completed up till today.

5. 450 Megawatts Azura Power Plant: Azura Thermal power

station is a natural gas powered electricity generation plant with a

proposed capacity of 1,500 megawatts, under construction in Edo state,

Nigeria. It is an PP project, with the first phase under construction.

It is expected to be commissioned in 2018

6. 40 Mega Watts Gurara Power Plant in Kaduna state: it was
estimated that the completion of the Gurara Hydro power plant
would generate additional 30 megawatts. The project experience
great delay due to inadequate budgetary allocation and corruption

in the country.

7. 20 Mega Watts Dadin Kowa Hydro Power Plant Located in
Gombe State: the construction of the Dadin Kowa plant is
expected to be completed in November, 2017. Yet, this power plant

is still incomplete.

8. 10 Mega Watts Katsina Wind Power Plant: The Ng4.4 billion
Katsina Wind power plant project was awarded to a French company
in 2010 and was scheduled for completion in 2012. However, the project
has been stalled due to corruption and other several reasons. No
completion date has been announced yet” AdeolaOpeyemi, 2016.
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9. Mambilla Power Station: The Mambilla Power Station, one of
Nigeria's biggest dam projects is a projected hydro power plant which
will be connected to three dams across the Donga River in Taraba
State, Nigeria, with a generating capacity of 3,050 megawatt.

Finally, the total generating capacity from these new 9 power plant
projects, even when completed, is 4,774 MW. The present power
generating capacity in Nigeria is estimated to be 6,803 megawatts,
with average working capacity between 3,500 MW. Hence, the total
generating capacity in the country will only become 11,577 MW (6,803
+4,774). The total power generated in the country will only be 8,274
MW (3,500 + 4,774MW] and the average electricity consumed in
watts per person in Nigeria will just be 45.97 Watts/person.

In order to provide solution to this incessant problem, a detail study of
Akurer32/33kV  substation Network of the Benin Electricity
Distribution Company under which there are 84,264 customers was
carried out. Reliability index of the distribution system were
estimated. A model for establishing a hydro Electric Power Generating
Plant was developed. A monogram for increasing the value of power
generation in the generating station was also developed. Power
Generation and Improvement techniques for the generation,
transmission and distribution of electricity were achieved.
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Development of a Model for the Establishment of a Hydro Electric Power
Generating Plant: Akure Distribution Network as a Case Study

The average power per capital/person in Nigeria is just 14 Watts.
Therefore, there is need for a detail study of Akurer32/33kV substation
Network of the Benin Electricity Distribution Company under which
there are 84,264 customers. In this research work, reliability index of
the distribution system were estimated and a model for establishing
hydro Electric Power Generating Plant in the country was developed

POWERSYSTEM STRUCTURE IN NIGERIA

An electric power system consists of three major components:
Generation, transmission and distribution (Kothari and Nagrath,
2008). The generating stations output voltage is usually between 11-25
kV. This will be increased by the step up transformers to 132 kV High
Tension or 330 kV Extra High Voltage and transferred over long
distance transmission [ines. The transmission [ines also connect one
grid system to the other. Then all the loads in a particular network are
connected to the transmission lines through the distribution
transformers. For economic reasons, power plants are usually built
close to the source of raw materials. This is because it is cheaper to
transmit bulk electric energy over High Voltage (HV) of 132 kV or 330
kV Extra High Voltage (EHV) transmission lines than transport
equivalent quantities of raw material like coal used in a thermal power
plant over a long distance.

In case of Akure Power System, the first step down of voltage takes
place at the transmission sub stations through 60 MVA, 132/33 kV
injection transformers where the output transmission [ines are 33 kV
feeders. The next step down takes place at the 15 MVA, 33/11 kV
substations. The outputs at the later substations are 11 kV feeders or
primary distribution [ines: a feeder in a distribution network is a circuit
carrying power from a main substation to a primary or secondary
substation such that the current loading is the same all along its
[ength. The main criterion for the design of a feeder is its current
carrying capacity. The last step down takes place at the secondary
distribution sub-station which may be 200,300 or s00 kVA, 11/0.415 KV
distribution transformer. These distribution transformers supply
power to the domestic, industrial and commercial consumers through
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the distribution [ines called distributors as shown in figure 1.2. A
distributor has a variable loading along its length. This is due to the
service condition, tapping off at intervals by the individual consumers
and the voltage variation at consumers terminals must be maintained
within + §% (Electricity Regulation of Nigeria, 2005)

Generating Station

G
Step up Power Transformer
Step up Transformer Step up
Transformer
Transmission System
5 330 KV National Grid
TX Line to other grids

Large consumers

Large Consumers
Sub transmission System

= 132 kV Large
Consumers
Step up Transformer
Step down Transformer

Primary Distribution
Medium Large Consumers 33 kV and 11 kV Medium
Large Consumers Secondarv Distribution

Distribution Transformer 415 V3 phase / 220 V single
phase Small Consumers
Fig 1.2 A typical power system network
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CLASSIFICATION OFE DISTRIBUTION SYSTEMS

Distribution system in Nigeria are classified according to the

following factors:

Classification According to the Nature of Current.
A distribution system are classified according to the nature of current
as:

(a) D.C. distribution system and (b) A.C. distribution system

Classification According to the Types of Construction

This is the classification of the distribution system according to their
type of construction. This include :[ a] Overhead system: when the
cable is overhead and (b) Underground system: when the cable is buried
underground. The overhead system is generally employed for
distribution in the country. This is because it is 5 to 10 times cheaper
than the equivalent underground system.

Classification According To the Scheme of Connection

Distribution system are classified according to scheme of connection.
This include: (a) Radial system (b) Ring main system and (c) Inter-
connected system

CONNECTION SCHEMES OF DISTRIBUTION SYSTEM
The following distribution circuits are generally used in Akure
distribution network:

Radial System

In this system, separate feeders radiate from a single substation and
feed the distributors at only one end. All distribution of electrical
energy is done by constant voltage system. Oshin O.A, Adanikin
Ariyo, Fakorede Ebenezer, Joseph Ojotu, (2018) as shown figure below
shows in figure 1.3
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11 kV feeder A
Feeder
C
SUB- P P Q
S STATION T
Distribution transformer
11 V feeder B Distributors

Figure 1.3: Single Line Diagram of a Radial System

RING MAIN SYSTEM

In this system, the primaries of distribution transformers form a loop.
The loop circuit starts from the substation bus-bars, makes a loop
through the state capital, and retumns to the substation again as shown
in figure 1.4: single line diagram of Ring Main System for A.C.
distribution where a substation supplies electric power to the closed
feeder LM, NO, PQ and RS. The distributors are tapped from
different points M, O and Q of the feeder through the distribution

transformer
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A
LOADS
Distrigutor
—
Distribution Transformer
Distribultion Transformer
VWA
L M N T
PRIMARY RING
SUB- B =3 >
STATION
Close loop feeder Eg
LMNOPQRS
P
RN Q
II > /o.415
kV LOADS >
Distribution Transformer
LO
ADS !
Distributor

Figure 1.4 : Ring Main System
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INTERCONNECTED SYSTEM

This is the feeder used when the feeder ring is energized by two or more
than two generating stations or substations. Figure 1.5 shows the
single line diagram of interconnected system where the closed feeder
ring PQRS is supplied by two substations S1 and S2 at points P and
QQ respectively. Each feeder supplies a distribution transformer. The
use of interconnected system provide reliable power supply than the
first two methods of distribution systems. The distributors are
connected to the transformers as shown below. This is recommended
for the distribution of electricity in the country.
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Distributor
wly LOADS
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SUB-
STATIO
N1

\’\NN\ STATION

PRIMARY RING
Feeder PQRS

R ‘ S
\[\N\‘\‘\ LOADS
11 fo.415 KV
Distribution Transformer
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—
Distributor

v

LOADS

Figure 1.5: Interconnected System
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The interconnected system has the following advantages:
1. ltincreases the service reliability.
2. Any area fed from one generating station during peak load hours
can be fed from the other generating station. This reduces reserve
power capacity and increases efficiency of the system.

RESEARCH METHODOLOGY

INTRODUCTION

The detail study of Akurer32/33kV substation Network of the Benin
Electricity Distribution Company under which there are 84,264
customers was carried out. Reliability index of the distribution system
were estimated. A model for establishing a Hydro Electric Power
Generating Plant was developed. A monogram for increasing the value
of power generation in the generating station was also developed.
Power Generation and Improvement techniques for the generation,
transmission and distribution of electricity were also established.
Reliability index of the distribution network shows that power system
of the study area were determined as follows.

System Average Interruption Frequency Index (SAIFI)
SATE] = Total numer of sustained customers interruption in a year

Total number of customer served

System Average Interruption Duration Index (SAIDI)
SAIDI = Total duration of sustained interruption in a year

Total number of customer served
Customer Average Interruption Frequency Index (CAIFI)

CAIFI = Total number of annual customer interruptions

Total number of customers affected

Customer Average Interruption Duration Index (CAIDI)
Total Duration of Sustainable interruption in a year
CAID] = P Y

Total number of customer interruptions

Average Service Availability Index (ASAI|

ASAJ = Customer hours of availble service

customer hours demnded

Average Service Availability Index (ASU])

Customer hours of unavailble/ servicein a year

ASUI = .
customer hours demnded in a year

Oshin O.A, Adanikin Ariyo, Abiodun

Onile, January, 2017,
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Analysis of llesha Road Feeder

Improvement on power generation, transmission and distribution of
electricity in the country is the only solution to the incessant electrical
power supply which has grounded many activities and destroyed many

industrial processes in the country. Otherwise, the present poor
industrial systems, high unemployment rates, crimes, suffering and
untimely deaths in the country will continue to increase. This is
because industrial development, employment, production of good and
services of any country is directly proportional to the electrical energy
consumed by the citizens of that country. Also, more efforts should be
given to fault clearing systems and improvement in the reliability of
the system. The Federal Government of Nigeria needs to genuinely
privatize only the distribution aspect of electricity in Nigeria as this is
the normal practice in the developed countries. The present
privatization of the electrical generating stations in the country is a
wrong method of privatization. Instead, individual or organization who
is/are interested in electric power generation should establish his/her
generating plant and supply excess power generated to the national

grid.

Ondo Road Feeder Results
Mean time between failure stands at an average of 491.46 hours
between year 2010 and 2017. That means there will be an average of one
failure in every 491.46 hours. Mean down time along the feeder is 195.6
hours. This result shows that the supply of electricity along the feeder
is characterize with high number of failures. Availability of electric
power along feeder is 73.34 %. But the reliability of the feeder is
1.839004 X 1077 i.e. 0.00000018 %

SAIFl =o0.002734failure/customer SAID] =
0.27556hour/customer

CAIFI] = o.005088interruption/consumer ~ CAIDI = 100.8

ASAI = 0.8273970r 82.7397% ASUI = o.1726030r
0.17.2603 %
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ljapo Feeder Results

The failure rate of the feeder is 0.0017706 failure/ hour. Mean time
between failure stands at an average of §64.78022 hours between year
2010 and 2017. The Mean down time along the feeder within this period
i5205.32067 hours. This result shows that the supply of electricity along
the feeder is also characterize with high number of failures. Availability
of electric power along the feeder is 73.337614%; while the reliability of
the feeder stands at an average of 1.84 x 107

SAIFIl =o0.002432failure/customer SAIDI =
0.306445 hour/customer

CAIFI] = o.003902interruption/consumer CAIDI =
r26hours

ASAI = 0.827397 or 82.7397 % ASUI =

0.172603 or17.2603 %

Oba lle Feeder Results

The failure rate of the feeder between year 2010 and 2017 is 0.001855034
failure/ hour. Mean time between failure stands at an average of
s39.07hours. Mean down time along the feeder is 198.61 hours. This
result shows that the supply of electricity along the feeder is
characterize with high number of failures. Availability of electric power
along Oba lle feeder is 73.08%, but the reliability of the power system:
8.778 x 10® is a very poor one.

SAIFI| =0.002138275 failure/customer SAIDI =
0.323236 hour/customer

CAIFI = 0.002439 interruption/consumer CAIDI =
151.1667hours

ASAI = 0.792922 or 79.2922 % ASUI =

0.2070780t1 20.7078 %

Alagbaka Feeder Results

The failure rate of the feeder between year 2010 and 2017 is
o.0018080failure/ hour. Mean time between failure stands at an
average of s552.83hours. Mean down time along the feeder is
208.913hours. The result shows that the supply of electricity along the
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feeder is characterize with high number of failures. Availability of
electric power along the feeder is 72.574% whereas the reliability along
the feeder is approximately equal to zero i.e. 1.315x 107

SAIFIl =0.002866failure/customer SAIDI =
0.355374hour/customer

CAIFI] = o.004276interruption/consumer CAIDI = 124
hours

ASAIl = 0.8018260r 80.1826 % ASUI =

0.1981740t1 19.8174 %

Oke Eda Feeder Results

The failure rate of the feeder between year 2010 and 2017 is 0.00185
failure/ hour. Mean time between failure stands at an average of
§40.46875 hours. Mean down time along the feeder is 189.53 hours. This
result shows that the supply of electricity along the feeder is
characterize with high number of failures. Availability of electric power
along the feeder is 74.0368%, while the reliability is 9.1542 x 10

SAIF| =o0.0023015failure/customer SAIDI =
0.31339hour/customer

CAIFI = o.00406interruption/consumer CAIDI =
136.167hours

ASAI = 0.813470r 81.347% ASUI =

0.18653 or 18.653 %

Ovyemekun Feeder Result
The failure rate of the feeder between year 2010 and 2017 is 0.00216577
failure/ hour. Mean time between failure stands at an average of
461.728972 Hours. Mean down time along the feeder is 193.224 hours.
This result shows that the supply of electricity along the feeder is
characterize with high number of failures. Availability of electric power
along the feeder is 70.498 %, while the reliability is §.772 x 107

SAIF| =o0.002328failure/customer SAIDI =
0.374736hour/customer

CAIFI = 0.003563 interruption/consumer CAIDI = 161hours

ASAI = 0.79783101 79.7831% ASUl = o.2021690r
20.21690%
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llesha Road Feeder Results

The failure rate of the feeder between year 2010 and 2017 is
o.001857failure/ hour. Mean time between failure stands at an average
of 538.554 hours. Mean down time along the feeder is 223.185 hours. This
result shows that the supply of electricity along the feeder is
characterize with high number of failures. Availability of electric power
along the feeder is 70.7%, while the reliability of the feeder is
approximately equal to zero i.e. 8.642 x 10*

SAIF| =o0.00249failure/customer SAIDI =
0.33749hour/customer

CAIFl = o.00416interruption/consumer CAIDI =
135.402

ASAI = 0.7989730r 79.8973 % ASUI =

0.201030t1 20.103 %

Isikan Feeder Results

The failure rate of the feeder between year 2010 and 2017 is
0.001882279failure/ hour. Mean time between failure stands at an
average of §31.2708 hours during the eight years. Mean down time along
the feeder is 198.7292 hours. Again, this results show that the supply of
electricity along the feeder is characterize with high number of failures.
Awvailability of electric power along the feeder is 72.7768%, but the
reliability of the feeder is 6.914 x 10

SAIF] =0.003577 failure/customer SAIDI =
0.392801 hour/customer

CAIFI] = 0.004462 interruption/consumer CAIDI =
109.8125

ASAI = 0.79943 0r0.79.943 % ASUI = o.20057 or

20.057

MODELLING OF AN HYDRO ELECTRIC POWER
GENERATING PLANT

Modelling Of an Hydro Electric Power Generating Plant

In order to provide solution to the present incessant electrical power
supply in the country, this research work established a model for the
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establishment of Hydro Electric Power Generating Plant was
developed. Hydro-electric power stations require the utilization of
energy in falling water for the rotation of water turbine and the rotor
situated in an altemator for the generation of electricity. They are
generally located in hilly areas where dams can be built conveniently
and large water reservoirs can be obtained. In a hydro-electric power
station, water head is created by constructing a dam across a river or
[ake and from the dam, water is led to a water turbine. The water
turbine captures the energy in the falling water and changes the
hydraulic energy [i.e. product of head and flow of water| into
mechanical energy at the turbine shaft. V.IK Metha and Rohit Metha,
(2010), Oshin O.A, Adanikin Ariyo, Abiodun Onile, (2017). The
turbine drives the alternator which converts mechanical energy into
electrical energy as shown in figure 3.1

Dam Surge tank

__________________ - Valve

house
Pressure Channel

Penstock

Power House

RIVER
Figure 3.1 : Hydro Electric Power Plant
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The power generated in a hydro-electric power station is given in the
equation below

Power Generated =
[hs - h - hl]
Where
a. L = incompressible conduit length of the penstock L
b. A = cross sectional area of the penstock in m3
c. L = density of water

I f[(hs—h;hﬂgt‘l dt] +q g

d. g = discharge rate in m3/sec=
—h-hy)gAa

e. hy = static head of water column in meters

f. hy = loss in height because of friction in the

penstock in meters
g. h = head of turbine admission in meters
h. T,, = water time constant or water starting time

The rate of change of the discharge rate with respect to time is equal to
dq
dt

. . a
Where system operating discharge rate =  — =

dt
(hy—h—-—h1)gA
L

Flow rate q =
(hg— h—hy)gA
Jl (o=mae) + o]
Power Generated = L q g[hy, — h — h,]
(hy—h-h1)gA
Then, Power Generated = £ {f [ ( - dt) ] + qc} g
[hs — h - hl]

In a Hydro- Electric Power Plant, the wvalue of

f[ ((hs_ h; )94 dt) ] is negligible

Hence, Power Generated =0 q.g[hy — h — hy]
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POWER GENERATED FROM THE MODELLED HYDRO-
ELECTRIC POWER GENERATING PLANT UNIT 1

POWER GENERATED FROM THE MODELLED HYDRO ELECTRIC POWER GENERATING PLANT

S/N  Density of water Discahrge rate Acc (g) x Turbine EFf(0.:Hs h  h1  hs-h-h1 Power Generated in kW

1 1000 34 905 65 6 0264 58736 18023.1416
2 1000 40 9025 68 6 02064 61736 22286.696
3 1000 46 905 70 6 0264 63.736 26460.0004
4 1000 52 905 72 6 0264 65736 30849.5048
5 1000 58 905 74 6 0264 67.736 35456.4092
6 1000 64 905 76 6 0264 69.736 40279.5136
7 1000 70 905 78 6 0264 71736 45319.218
8 1000 76 905 8 6 0264 73.736 50575.5224
9 1000 82 905 8 6 0264 75.736 56048.4268
10 1000 8 905 8 6 0264 77736 61737.9312

Table 3.1: Power generated in a Hydro-Electric Power Generating
Plant

POWER GENERATED IN AN HYDRO ELECTRIC POWER
GENERATING PLANT

61737.9312
560481768
50575:5774
453397718
40279-5T36
354564002
30849-9078
26460-0004
222867696
18023-17T6

s
x
=
[a]
w
=
<
o
w
4
w
(V)
o
w
=
o
o

52 58 64 70
fLOW RATE IN METRE CUBE/SEC
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Figure 3.2: Power generated in a Hydro-Electric Power Generating
Plant, Unit 1a

POWER GENERATED IN A MODELLED HYDRO ELECTRIC
POWER GENERATING PLANT

- Power Generated in kW

Discahrge rate
10

0-20000 20000-40000 [140000-60000 [160000-80000

Figure 3.3: Power generated in a Hydro-Electric Power Generating

Plant, Unit 1b

POWER GENERATED FROM THE MODELLED HYDRO-

ELECTRIC POWER GENERATING PLANT UNIT 2
POWER GENERATED FROM THE MODELLED HYDRO ELECTRIC POWER GENERATING PLANT

S/N  Density of water Discahrge rate Acc (g) x Turbine EffHs  h hi hs-h-hl1 Power Generated in kW

1 1000 34 9.025 65 6 0.264 58.736 18023.1416
2 1000 40 9.025 68 6 0.264 61.736 22286.696
3 1000 146 9.025 70 6 0.264 63.736 83981.7404
4 1000 74 9.025 72 6 0.264 65.736 43901.7876
5 1000 58 9.025 74 6 0.264 67.736 35456.4092
6 1000 64 9.025 76 6 0.264 69.736 40279.5136
7 1000 70 9.025 78 6 0.264 71.736 45319.218
8 1000 124 9.025 80 6 0.264 73.736 82517.9576
9 1000 82 9.025 82 6 0.264 75.736 56048.4268
10 1000 88 9.025 84 6 0.264 77.736 61737.9312

Table 3.2: Power generated from the modelled Hydro-Electric Power
Generating Plant,Unit 2a
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POWER GENERATED FROM THE MODELLED HYDRO
ELECTRIC POWER PLANT

839817404 825149576

6143%.9312
5604847638

45349.218
43904876 402795756
3545674092

18023.141622286'696

Discahrge rate Power Generated in kW

Fig. 3.4:Power generated from the modelled Hydro-Electric Power
Generating Plant, Unit 2b

Power Generated in kW

Discharge

rate cubic metre/sec
Figure 3.5: Characteristics of the power generated from the modelled
Hydro-Electric Power Generating Plant and the discharge rate, Unit
2
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POWER GENERATED FROM THE MODELLED HYDRO-
ELECTRIC POWER GENERATING PLANT UNIT 3

POWER GENERATED FROM THE MODELLED HYDRO ELECTRIC POWER GENERATING PLANT

S/N  Density of water Discahrge rate Acc (g) x Turbine Eff Hs  h hl hs-h-hl Power Generated in kW

1 1000 92 9.025 97 6 0.264 90.736 75338.1008
2 1000 40 9.025 68 6 0.264 61.736 22286.696
3 1000 128 9.025 70 6 0.264 63.736 73627.8272
4 1000 74 9.025 72 6 0.264 65.736 43901.7876
5 1000 86 9.025 112 6 0.264 105.736 82066.9964
6 1000 64 9.025 76 6 0.264 69.736 40279.5136
7 1000 70 9.025 78 6 0.264 71.736 45319.218
8 1000 124 9.025 80 6 0.264 73.736 82517.9576
9 1000 82 9.025 82 6 0.264 75.736 56048.4268
10 1000 88 9.025 84 6 0.264 77.736 61737.9312

Table 3.3: The result of the power generated from the modelled Hydro-
Electric Power Generating Plant, Unit 3

Power Generated in kW

Discharge rate

(cubic metre/sec)
Figure 3.6: Characteristics of the power generated from the modelled
Hydro-Electric Power Generating Plant and the discharge rate, Unit

3a
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POWER GENERATED IN A MODELLED HYDRO ELECTRIC
POWER GENERATING PLANT

Discharge rate (cubic metre/sec) Power Generated in kW

8206m9964
753381008 736248272

4390¥.7876

Figure 3.7: Characteristics of the power generated from the modelled

Hydro-Electric Power Generating Plant and the discharge rate, Unit
3b

CONCLUSION

The incessant electric power supply problems which has destroyed the
existence of processing and production industries in Nigeria is a
pointer to the fact that there is great need a great need for fault
evaluation and reliability studies of electric power system. This power
problem resulted to incessant planned, forced and unplanned outages.
In addition, it has resulted to erratic and unreliable supply of electricity
in the country. As said earlier, it has grounded many activities and has
destroyed many industrial processes. It has reduced productivity and
has increased unemployment rate in the country to over gomillion (this
figure is over 70% of Nigerian youths). It has [ed many of the youths
in the country to crime. It has led to the deaths of many innocent people
in the country. This research work therefore analyzed the problems
facing Akure Distribution System Network. The research work also
evaluated the occurrence of faults and outages in the Distribution
Network Area for a period of 8 years (2010 -2017. The research work also
established a model for the establishment of Hydro Electric Power
Generating Plant in the country. When the results of this research
work are utilized, it will be easy to established efficient Hydro Electric
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Power Plant in the country. The efficiency and the efficiency of the
modelled power plant can be increased using the established model.

RECOMMENDATION

In order to meet the increasing demand for electricity in Akure
Distribution Network and in other parts of the country, the following
recommendations have been made.

I.

Though the total installed generating capacity in the country is
6,367MW, the country is only able to generate 3,500 MW because
most facilities have been poorly managed and the reliability of the
generating, transmission and distribution system been very [ow due
to high failure rates of equipment, large energy losses, corruption
among government officials and poor protection of power system.
Hence, Increase in generated power is necessary because the Energy
Commission of Nigeria has shown that electricity demand in the
country will rise from the present 9,437/MW to 15,730 MW by the
year 2015. [herefore additional Power Stations should be
established in the country.

There is a need to install more transformers and distribution [ines
close to the consumers, this will reduces losses along the 132kV,
33kV and 11kV [ines and increase efficiency.

Decentralization of the energy system in Nigeria should be treated
with serious attention and cordial treatment.

Solar Photovoltaic System should be installed in every house hold
in the country.

Also, New Distribution transformer Sub Stations should be
installed, this will reduce excess load on distribution transformers.
As aresult, transformers breakdown, constant failures and outages
which have become very frequent in the country will be reduced.
There should be provision for adequate Planning and Construction
of more transmission and distribution [ines in order to improve the
performance of power system.

Maintenance of existing generating plant, transmission line and
distribution systems should be improved.

The grounding system of all distribution transformers must be
adequate. The lightning Arresters must be sensitive. All D-Fuses
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and G & P Fuses must work according to the required
specifications. Otherwise such device must be replaced

9. The transmission and distribution aspects of electricity in Nigeria,
excluding the generation aspect, should be privatized. In exactly the
same way as it is being done in the developed countries. That
means the Federal Government should withdraw the sales of Egbin
Thermal Power Plant, Afam Power plc, Kainji Hydro-Electric plc,
Sapele Power plc, Shiroro Hydro-Electric plc and Ughelli Power plc
and return them back to the Federal Government in the Country.

10. The present privatization of the electrical generating stations in the
country is a wrong method of privatization. Instead, individual or
organization who is/are interested in electric power generation
should establish his/her generating plant and supply excess power
generated to the national grid.
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