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Abstract – Electricity is indispensable to a nation’s economic development. In this paper, analysis of energy sources was carried out 

to ascertain their costs. The selected energy alternatives are PHCN 33kV Substation and Captive Cummings Diesel generator. The 

case study-site was Samuel Adegboyega located within Ogwa in Edo State. Practical surveys and data collection were carried out 

from the power house coupled with their load estimation to obtain the total cost of electricity consumed. The results indicate that, 

on a monthly basis, the university spends about $5,104 on diesel generator and $3,099 on PHCN. The results also show that other 

alternative energy sources should be included in the overall energy mix in order to minimize the total power cost of the university. 

 

  Keywords-Energy Consumption (kWh), Peak Load (kW), Base Load (kW),  Cost Per kWh.

                      I. INTRODUCTION 
Power is imperative to a country's financial improvement 

as it drives industrialization, innovation headway and 
way of life of the general population. In the course of 

recent decades, the slowed down development of 

Nigeria's matrix limit, joined with the staggering expense 

of diesel and petroleum, has injured the development of 

the nation's beneficial and business ventures. Nigeria's 

per capital power utilization is among the most reduced 

on the planet and far lower than numerous other African 

nations.  

 

Nigeria's per capital power utilization is only 7% of 

Brazil's and only 3% of South Africa's. Brazil has 
100,000 MW of network based creating limit with 

respect to a populace of 201million individuals. South 

Africa has 40,000 MW of lattice based producing limit 

with respect to a populace of 50 million individuals. 

Nigeria, with a populace of more than 150 million 

individuals has a pinnacle age of just 3804 MW (The 

Presidency, 2010).  

 

Nigeria's power emergency altogether undermined the 

push to accomplish the supported monetary development, 

aggressiveness in provincial and worldwide markets, 
business age and neediness easing. The drawn out terrible 

power industry execution has been the most 

unmanageable infrastructural issue and arrangement 

challenge in the last 50 years (Iwayemi, 2008). Power 

age in Nigeria is portrayed by abundance limit and 

deficient supply.  

 

It has been seen that crest control age is regularly around 

33% of introduced limit due to the non-accessibility of 

extra parts and poor upkeep. An inadequately persuaded 

workforce, vandalisation and robbery of links and other 

essential hardware, incidental annihilation of circulation 

lines, unlawful associations and resultant over-stacking 

of appropriation lines, are extra serious issues of the 
power segment. These have been in charge of 

unannounced burden shedding, delayed and 

discontinuous blackouts which most purchasers of power 

in Nigeria have needed to fight with throughout the years.  

 

The effectiveness of the supply of power won't just 

impact rates of return in existing endeavors, it likewise 

assumes a noteworthy job in the formation of a financial 

situation which impacts choices on potential ventures. 

The electric power sub-segment in Nigeria, commanded 

by the Power Holding Company of Nigeria (PHCN), has 

been not able give and keep up satisfactory least models 
of administration unwavering quality, openness and 

accessibility (Adesiji, 2009).  

 

Be that as it may, the Samuel Adegboyega University 

situated in Ogwa, Edo State of Nigeria likewise 

encounters deficiency in power supply, of which the 

diesel generator is utilized to supplement it. The primary 

grounds has different choices for power age; PHCN 

33kV Substation, Captive Cummings Diesel generator, 

Battery-controlled Inverters of different limit and Petrol 

Generator utilized in a few resources and divisions (SAU, 
Works and Physical Planning Department, 2013).The 

first two are highly used to power most of load 

requirement on campus. 
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The generator is utilized to control the electrical burden 

and is once in a while supplemented with PHCN. Prior to 

the change, duties in the Nigerian power industry were 

discouraged by government request. The old NEPA was 

banned by pronouncement from expanding levies, 

notwithstanding when the expense of supply of power 

had expanded.  

 

The outcome was underproduction of power and the 

nonappearance of interest in the system. The EPSR Act 

2005 disengaged the NERC from the immediate control 
of the administration organization. Nigeria presently has 

a cost intelligent levy, with voluminous traffic in outside 

and nearby interest in the power showcase (Ajumogobia, 

2015).  

 

II. OVERVIEW OF ELECTRICITY 

GENERATION IN NIGERIA 
Electricity assumes a vital job in the financial and 
innovative advancement of each country. The power 

request in Nigeria far surpasses the supply and the supply 

is epileptic in nature. The nation is looked with intense 

power issues, which is obstructing its advancement. The 

power advancement in Nigeria can be followed back in 

1898 when the first producing force plant was introduced 

in Marina Lagos with a complete limit of 60kW. The 

Electricity Corporation of Nigeria (ECN) was built up by 

the Colonial Government under the law no.  

 

15 of 1950 to assume control over the different power 

supplies in the nation (Awosope, 2014). In 1962, Act of 
Parliament built up the Niger Dams Authority (NDA) for 

the advancement of Hydro Electric Power. Be that as it 

may, a merger of the ECN and NDA was made in 1972 

to shape the National Electric power Authority (NEPA), 

which because of unbundling and the power change 

process, was renamed Power holding Company of 

Nigeria (PHCN) in 2005 (Titus et al., 2012).  

 

The Electricity Power Sector Reform (EPSR) Act 2005 

made an interpretation of NEPA into the recently fused 

Power Holding Company of Nigeria (PHCN) involving 
18 separate successor organizations that assumed control 

over the benefits, liabilities and workers of NEPA, and in 

charge of the age (6 organizations), transmission (an 

organization) and conveyance (11 organizations) 

(Okafor, 2005). The EPSR Act set the pace for power 

privatization in Nigeria. As a component of the change 

procedure, an administrative office, Nigerian Electricity 

Regulatory Commission (NERC) was initiated in 

November, 2005. 

 

The elements of the NERC were to manage duties, give 

quality administration, and administer the power business 
viably. This prompted the new tax routine that produced 

results through a Multi-Year Tariff Order (MYTO) in 

2008. The National Electricity Power Policy (NEPP) and 

the Electric Power Sector Reform Act 2005 (EPSR) 

accommodate the improvement of Nigeria power 

advertise (Makwe et al., 2012). Discount rivalry was 

prescribed for Nigeria to aid restraining infrastructure 

control and cost lack of care.  

 

In this manner, the changes broke NEPA's imposing 

business model and made ready for the section of 

autonomous power makers (IPPs). Prior to the change, 

duties in the Nigerian power industry were discouraged 
by government request. The old NEPA was banned by 

pronouncement from expanding duties, notwithstanding 

when the expense of supply of power had expanded. The 

outcome was underproduction of power and the 

nonappearance of interest in the system.  

 

The EPSR Act 2005 separated the NERC from the 

immediate control of the administration organization. 

Nigeria currently has a cost intelligent levy, with 

voluminous traffic in remote and neighborhood interest 

in the power showcase (Ajumogobia, 2015). 

 

III. ELECTRICITY SUPPLY 

INFRASTRUCTURE IN SAMUEL 

ADEGBOYEGA UNIVERSITY 
The Samuel Adegboyega University located in kilometer 

001 Ehor road, Ogwa experiences shortage in electricity 

supply, of which the diesel generator is used to 

complement it. The campus has various options for 

electricity generation; PHCN 33 kV Substation, Captive 

Cummings Diesel generator, Battery-powered inverter of 

various capacity and Petrol generators used in some 

faculties and departments (SAU, Works and Physical 

Planning Department, 2013). The first two are highly 

used to power most of load requirement on campus. The 

generator is used to power the electrical load and is 

sometimes complemented with PHCN. There are 2 
transformer substations with RMU (Ring Mains Units) 

from where the Low tension distributions are effected to 

some laboratories, faculties, residential buildings and 

commercial centers.  

 

Peak power requirement of the University is about 1.5 

MW (SAU, Works and Physical Planning Department, 

2012). According to the Director of Works and Physical 

Planning (Samuel Adegboyega University), Dr. 

Adesogan, PHCN charges the University $0.6 U.S Cents 

Per kWh of electricity used. The Nigerian Electricity 
Regulatory Commission (NERC) increased the electricity 

tariff in the country from $4.3 U.S Cents to $5.0 U.S 

Cents per kilowatt hour. This was as a result of its 

implementation of the schedule of the 2008/2013 regime 

of the Multi- Year Tariff Order (MYTO) (Uwe, 2011). 

Apart from the cost of power generation by PHCN, the 
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cost of maintaining the generating station is quite 

expensive. 

 

In 2010, the proprietors of Samuel Adegboyega 

University (The Apostolic Church Nigeria, Lawna 

Territory) donated and installed 2x500 kVA Generators at 

the Power House, Main Campus, Ogwa (SAU, 2010). 

The two captive Cummings diesel generators with the 

same specification use diesel oil as fuel input. The diesel 

generator requires regular and preventive maintenance 

especially for every 200 hours in order to prevent sudden 
breakdown. The University spends huge amount on diesel 

monthly to prevent interruption in electricity supply. 

Strategic plan is currently developed by the University to 

increase its electrical supply facilities in order to ensure a 

steady, efficient, uninterrupted supply. 

 

      IV.RESULT AND DISCUSSION 
To analyze the cost of generating electricity, data 

containing the daily consumption of electricity (kWh) of 

all the loads on campus was collated at the power plant 

for six months (1st September 2010 to 28th February 

2011) in order to obtain the base load and the peak load 

and is shown in Figure (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 Load Duration Curve from 1ST September 2010 – 

30TH November 2010. 

The quantity of diesel in liters equivalent to the energy 

consumed by the loads (base load, peak load) is given 

as:                                                                                         

Base load = Minimum Daily Energy €consumption  

(kWh) 

 

                                    Duration (24)                  (1) 

Peak load = Maximum Daily Energy €consumption 

(kWh) 

 
Duration (24)                    (2) 

The area of the base of the diesel tank=30.45 cm x 

30.63cm. 

Volume of the diesel oil used = Area of the base of the 

tank 

  X Height of the tank 

                                            = 932.68 X 4.78 

                                            = 4458.21 cm3 

                                            = 4,458 liters 

From Table (2), the energy supplied by the generator is  

300.3 kWh. 

 

  Thus 300.3 kWh = 4.458 liters (4)         

   1kWh = 4.458/300.3 = 0.015 liters 
  The mean of the liters per kWh used by the diesel 

generator at different time intervals 

= (0.015 + 0.013+ 0.014 + 0.016+ 0.023) / 5 

= 0.081 liters per kWh 

  Thus, a diesel generator on campus produces 

          1/0.081 = 12.35kWh per liter (5) 

The lowest monthly base load for the Samuel 

Adegboyega University, Ogwa from September 2016 

to February 2017 is 231.5kW. Also, the highest 

monthly peak load for the same period is 2,202.4kW in 

January 2017 as shown in Table (1). Thus in order to 
calculate the quantity of diesel used per kWh, data was 

collated during the operation of the generator from the 

power house at the Samuel Adegboyega University 

Ogwa. The results are shown in Table 2 & 3. 

 

Table 1. Minimum and Maximum daily energy 

consumption at the Samuel Adegboyega University 

Ogwa. 
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Sept. 

2016 
5,555 1,333.2 231.5 24,648 6,161.9 724.9 

Oct. 

2016 
9,665 2,319.6 402.7 32,180 8,045.0 1,340.8 

Nov. 

2016 
11,078 2,658,6 461.6 36,330 9,082.5 1,513.8 

Dec. 

2016 
7,560 1,814.4 315.0 24,083 6,020.6 1,003.4 

Jan. 

2017 
8,430 2,023.2 351.3 52,828 13,2069 2,202.4 

Feb. 

2017 
7,423 1,781,4 309.3 38,768 9,691.9 1,615.3 
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Table 2. Data collected during operation of a diesel 

Generator at Samuel Adegboyega University Ogw. 

 
 

Table 3 Estimate of the amount spent on diesel Generator 

from Sept.10 - Feb.11. 

 

Table 4 The price of gas to power plants in cents and the 

corresponding cost per kWh of electricity. 

 

 

 

 

 
  

Table 5 Cost of electricity for a period (Sept. 2010 –

Feb. 2011). 

 

 

  The cost per kWh of electricity provided by the Power 

Holding Company of Nigeria (PHCN) to Samuel 

Adegboyega University campus is $3.6 U.S Cents in 

2011. When the price of gas goes up from 64 cents to 

$1.60, the expected cost per kWh of electricity provided 

by the PHCN will be $40 U.S Cents. If the cost of 

electricity from PHCN is $54 U.S Cents, the amount to be 

paid by the University to PHCN is analyzed using the 

data of the total energy consumed collated from the power 
house in Table 5. The amount of energy consumed in 

September increases from 24,648 kWh to 36,330 kWh in 

November 2010 and fell drastically to 24,083 kWh in 

December 2010. The amount the University spends on 

electricity increases from $2,194.2 in September 2010 to 

$3,234.2 in November 2010 but fell towards the end of 

the year to $2,143.9 as a result of decline in energy 

consumption due to vacation of students and end of the 

year break. It was observed that the university spend huge 

amount on diesel generators in Table (3) there is need for 

alternative option for energy generation in the institution                                                                              

 

V.CONCLUSION 
Electricity is the hub of both economic and 

technological advancement of any nation. The 

electricity industry in the developing countries has gone 

through quite a lot of metamorphosis in the recent past. 

Electricity generation in Nigeria is characterized by 

slow growth in generation capacity, market deregulation 

process interference by government, electrical 

transmission lines and distribution equipment 

vandalism, poor maintenance of existing electrical 

facilities and corruption. Nigeria should not be different 

in the vogue of global electricity market which focuses 

on building a cleaner, more diverse and more 
sustainable energy mix. The electricity market 
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Consumption  
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Month 

Sept. 

2016 

24,648 6,161.9 120.5  3,614.5 

Oct. 

2016 

32,180 8,045.0 157.3  4,719.1 

Nov. 

2016 

36,330  9,082.5 177.6 5,327.7 
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24,083  6,020.6 117.7 3,531.6 
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Month

/ Year 

       Max Daily    

Energy 

Consumption 

(KWh) 

Amount 

(USD)/   

day 

Amount 

(USD)/ 

Month 

Sept. 

2010 

24,648   73.1 2,194.2 

Oct. 

2010 

32,180 128.8 2.864.7 

Nov. 

2010 

36,330 107.8 3,234.2 

Dec. 

2010 

24,083   71.5 2,143.9 

Jan. 

2011 

          52,828 156.8 4,702.9 

Feb. 

2011 

38,768  115.0 3,451.2 
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investment system should be quality, affordable and of 

proven security. However, Samuel Adegboyega 

University is currently developing strategic plans to 

increase its physical infrastructure and utilities to ensure 

a steady, efficient, uninterrupted supply by adopting 

alternatives means for energy generation. Several ways 

to achieve this include; energy efficiency and 

conservation in energy audits, setting up committees on 

energy culture and energy budgeting, incorporation of 

renewable energy mixes into the present generating 

capacity. Developing cleaner energy should be part of 
the investment strategy with the focus on adopting 

cleaner fossil fuels based on renewable sources to meet 

the electricity demand in the institution. 
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