
http://www.inosr.net/inosr-applied-sciences/  

Nweke and Ngwuta 

INOSR APPLIED SCIENCES 2(1): 45-50, 2016                                                                                                                                                                    

45 
 

©INOSR PUBLICATIONS  

International Network Organization for Scientific Research                                             ISSN: 2705-165X 

 

Load Shedding of Electricity and its Effects on Consumers 

 

F. U. Nweke and Ngwuta J. E.  

 

Industrial Physics Department, Ebonyi State University, Abakaliki, Nigeria. 

 

ABSTRACT 

The ability of a country to meet its wider 

development objectives is largely 

affected by access to reliable energy. 

Access to reliable electricity supply 

increases the productivity and welfare of 

society. Poor electricity supply or lack of 

quality and effective electricity service 

delivery is a bane to economic 

development; it restricts economic 

growth and development as well as the 

socio-economic welfare of the people. 

Individuals and business enterprises are 

heavily dependent on electricity, but 

during load shedding, electricity is not 

always available thereby causing 

stoppages to day to day business 

transactions that the enterprises need to 

carry out. The study found that load 

shedding has a negative impact on 

consumers in Nigeria. The consumers 

lose financially because they spend a lot 

of money on alternative power sources 

as seen table 7 and figure 1 respectively. 

Power Holding Company of Nigeria 

should conduct a forecast of power 

demand trend within and across the 

whole country. This will enhance the 

determination of the demand growth 

rate, so as to enable them carryout 

equipments and facility upgrades which 

will match the power supply to power 

demand with time. 
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INTRODUCTION 

The phenomenal growth in load demand 

both in developing and developed 

countries has emerged as a potential 

challenge to the power system planners 

and operators. Projection show that the 

growth in load demand is always going 

to be ahead of the growth in generation. 

Electricity supply failure can have 

serious monetary impacts on the system 

customers. During an emergency 

situation, system operators are required 

to make load shedding decisions based 

on system security concerns, such as 

voltage, current, power and frequency 

stability [1], [2], [3]. 

The availability of electricity is an 

important factor for the improvement of 

any economy. However the unreliable 

supply of electricity in Nigeria, has led 

to several periods of electricity load 

shedding. “Load” means the amount of 

current supplied to a dynamo or 

generating station at any given time and 

“shedding” means reducing load or 

amount of electricity. The term load 

shedding used in this project work 

refers to the deliberate shutdown of 

electricity in part or parts of an 

electricity distribution system. Load-

shedding causes a great loss, discomfort 

and inconvenience. In the Industry, 

small scale industries suffer much. 

Agriculture production is also affected; 

pumps can’t work to supply water from 

the river canals to irrigate agricultural 

land. Office work suffers much as light 

and fans are off. This load shedding 

causes great loss to the country [4]. [5], 

[6], [7]. 

It is known in electrical power 

engineering that a generator can only 

take less than 100% of its load at once 

since it would cause too much drop in 

frequency and voltage of the generator. 

Power plants have rated values of power 

frequency and tolerance which implies 

to maintain overload you can either 

oversize the generator to be able to 

comfortably accommodate the initial 

site load, depending on some significant 

factors this can be expensive [8]. 

However, to maintain the frequency 

within prescribed limits, power supply 

has to be discontinued. This 

discontinuity in electrical power supply 

is known as “load-shedding” whose 

procedure in simple term involves 

putting a “delay” on some of the 
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electrical lines making up the circuit 

within an area to avoid the initial load 

on the generator exceeding acceptable 

limits or range of operation. During this 

systematic “cut off” according to [9], 

[10], the power is shifted so that each 

affected area suffers minimum possible 

blackout time. 

Nevertheless, load shedding on the 

other hand helps the power sector for 

instance, Enugu Electricity Distribution 

Company, EEDC of Nigeria to regulate 

the distribution of power in Abakaliki to 

avoid overloading the power plant 

generating the insufficient energy 

supplied. (EEDC hand bill). Electricity is 

one of the most essential utility in the 

world today, as its usefulness cannot be 

quantified. It is no longer a want but a 

need based on its high level of 

importance in our everyday life. Load 

shedding has proved to be the major 

constraint to the business sector in 

Africa and has contributed to the low 

productivity and poor competitiveness 

of the manufacturing sector in the 

continent. This is evidenced in some 

studies examining the impacts of 

electricity on the performance of 

business enterprises in Africa. Load 

shedding has a significantly negative 

impact on a firm’s total factor 

productivity while the possession of a 

generator has a significant positive 

effect [11], [12], [13]. 

In Nigeria today, we are faced with the 

problem of insufficient power 

production, and to judiciously and fairly 

use the insufficient available energy, we 

resort to load-shedding [14], [15]. 

Load-shedding as a means of managing 

this energy deficit has to do with cutting 

of power from consumer(s) for a given 

number of times, so as to feed or supply 

another consumer(s) for that same given 

number of times, and this process is 

sequential. 

Electrical Power Distribution in 

Abakaliki 

Ebonyi State as a south eastern state is 

under Enugu Electricity Distribution 

Company (EEDC), which is the power 

distribution company in charge of South 

East geopolitical zone. EEDC has its yard 

in Enugu, where it receives its energy 

from the national grid through 

transmission poles carrying 330 kV 

lines. The power is shared to the various 

states where Ebonyi State gets its own 

share through a 132 kV line which is 

sited at the 132 kV injection substation 

at Mile 50, Abakaliki. 

Mile 50 injection substation has four 

power transformers that step down the 

132 kV from Enugu to 33Kv and 11 kV, 

and then distributed around the state. 

These four power transformers consist 

of 8 feeders; two feeders under each 

transformers. One out of the four 

transformers (T
4

) is under load 

shedding. However, load shedding of 

electricity and its effect in Nigeria using 

Akakaliki metropolis was investigated. 

Collection of Data 

Data was collected from Enugu 

Electricity Distribution Company, EEDC 

Ebonyi Station, and the data consists of 

transformer report for the feeders in 

Abakaliki, overloaded distribution load 

shedding schedule and the estimate of 

the costs of power supply deficiency on 

electric power consumers in Abakaliki. 

The table below showed the cost of 

paying for EEDC and using generating 

set, collected from commercial 

consumer in Abakaliki. The data covered 

the cost of paying for EEDC and using 

generating set for a period of 3 years. 
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RESULTS 

The results obtained are presented in tables below. 

Table 1: Cost of paying EEDC bills for 3 years (kW/h x N1,000) 

S/N Month  2014 2015 2016 

1 January  31.25 30.62 30.25 

2 February  29.82 29.29 28.85 

3 March  28.49 29.73 29.49 

4 April  30.92 31.19 31.92 

5 May  26.45 26.25 27.45 

6 June  29.39 28.53 29.39 

7 July  31.18 26.13 30.18 

8 August  30.27 26.98 30.27 

9 September  29.86 27.56 29.76 

10 October  25.16 30.39 26.16 

11 November  29.91 31.24 29.91 

12 December  28.87 29.06 28.97 

 

 

Table 2: Cost of using a private generating set for 3 years (kW/h x N1,000) 

S/N Month  2014 2015 2016 

1 January  64 64.17 64.45 

2 February  63.98 62.43 62.98 

3 March  59.86 58.36 62.86 

4 April  64.23 63.28 64.23 

5 May  60.92 59.06 60.92 

6 June  64 62.92 64.5 

7 July  64.43 60.34 63.54 

8 August  63.92 58.58 63.82 

9 September  57.89 59.23 59.89 

10 October  64.12 60.86 63.32 

11 November  64.78 63.94 64.78 

12 December  62.98 61.24 63.81 

 

 

Table 3: Electrical power distribution through the injection transformers in Mile 50, 

Abakaliki 

Transformer  Rating  Feeders  Under load 

shedding 

Hours  

T
1

 60 MVA Iyahe and Afikpo Nil   

T
2

 60 MVA Itigidi and Ishieke Nil   

T
3

 30 MVA 2 and 3 Nil   

T
4

 30 MVA 1 and 4 Yes  4 hours 
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Table 4: Population distribution of electric power consumers in Abakaliki 

Feeder  Population  

Iyahe 1,492 

Afikpo 10,008 

Itigidi 1,360 

Ishieke 2,804 

Feeder 1 8,727 

Feeder 2 2,820 

Feeder 3 6,285 

Feeder 4 8,536 

Total  42,032 

 

 

Table 5: Mean cost of paying for EEDC (kW/h x N1,000) 

Month 2014 2015 2016 Total Mean Actual 

mean 

January 31.25 30.62 30.25 92.12 30.71 30,710 

February 29.82 29.29 28.85 87.96 29.32 29,320 

March 28.49 29.73 29.49 87.71 29.24 29,240 

April 30.92 31.19 31.92 94.03 31.35 31,350 

May 26.45 26.25 27.45 80.15 26.72 26,720 

June 29.39 28.53 29.39 87.31 29.11 29,110 

July 31.18 26.13 30.18 87.49 29.17 29,170 

August 30.27 26.98 30.27 87.52 29.18 29,180 

September 29.86 27.56 29.76 87.18 29.06 29,060 

October 25.16 30.39 26.16 81.71 27.24 27,240 

November 29.91 31.24 29.91 91.06 30.36 30,360 

December 28.87 29.06 28.97 86.9 28.97 28,970 

Total 351.57 346.97 352.6 1051.14 350.38 350,380 

 

 

Table 6: Mean cost of using a private generating set (kW/h x N1,000) 

Month 2014 2015 2016 Total Mean Actual 

mean 

 

January 64 64.17 64.45 192.62 64.21 64,210  

February 63.98 62.43 62.98 189.39 63.13 63,130  

March 59.86 58.36 62.86 181.08 60.36 60,360  

April 64.23 63.28 64.23 191.74 63.92 63,920  

May 60.92 59.06 60.92 180.9 60.3 60,300  

June 64 62.92 64.5 191.42 63.81 63,810  

July 64.43 60.34 63.54 188.31 62.77 62,770  

August 63.92 58.58 63.82 186.32 62.11 62,110  

September 57.89 59.23 59.89   177.01 59.01 59,010  

October 64.12 60.86 63.32 188.3 62.77 62,770  

November 64.78 63.94 64.78 193.5 64.5 64,500  

December 62.98 61.24 63.81 188.03 62.68 62,680  

Total 755.11 734.41 759.1 2248.62 749.54 749,540  
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Figure 1: Mean cost analysis of paying for EEDC and using private generator for 3 

years 

 

 

Figure 2: Percentage cost of paying for EEDC and using private generator for 3 years 

DISCUSSION 

In Ebonyi State of Nigeria, some part of 

the state is subjected to load shedding. 

Load shedding can be done either by 

feeder (11 kV or 33 kV high tension 

line), or on the units inside the low 

tension feeder-pillar in the 33 kV or 11 

kV distribution substations. The 

injection substation which lands at Mile 

50 has a total number of 8 feeders and 

the feeders 3 and 4 were under load 

shedding (Table 3). 

The total number of electrical power 

consumers in Abakaliki is 42,032, with 

the highest and lowest population 

(10,008 and 1,360) in Afikpo and Itigidi 

respectively (Table 4). Feeders 1 and 4 

are under load shedding, electricity is 

removed according to how there are 

grouped. This can last for hours 

depending on time allocated to each 

group under load shedding. 

In as much as load-shedding is of 

importance as it helps prevent damages 

in the power station, its effect on the 

consumers cannot be over-emphasized. 

The affected consumers, especially 

those who need power supply for 

commercial purposes, spend more 

money in buying and maintaining a 

generating set. From the research, it was 

observed that the cost of using a private 

generating set (i.e. N749, 540 or 68%) is 

far greater than the cost of paying for 

electricity consumption bill in Enugu 

Electricity Distribution Company ( i.e. 

N350, 380 or 38%) as seen in table 7 and 

figure 1 for three consecutive years 

respectively. Therefore, it is obvious 

that the disadvantages of load shedding 
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are far greater than its advantages of 

protecting the system. Government 

should replace old power equipments 

with modern ones and more 

transformers installed to meet up with 

present realities. 

CONCLUSION 

Load shedding is a canker worm that 

affects the social and economic 

wellbeing of any nation. Life without 

electricity is meaningless as basically, 

all aspect of life requires electricity in 

this modern time.  Load-shedding of 

electricity imposes costs and economic 

lost on consumers and therefore affects 

operational performance of any firm or 

industry. The government of Nigeria 

should make electricity available at all 

the times to the citizenry and load 

shedding should be eradicated totally 

and stopped in Nigeria as this affects 

social life, commercial and industrial 

activities. 
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