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ABSTRACT: This paper presents long term electric power load forecasting for twenty years (20 years) 

projection, in Nigeria power system using modified form of exponential regression model. The model is 

implemented in Matlab platform with a plot in residential load demand, commercial load demand and industrial 

load demand in (MW). To analysis and predict the energy (power) demand (MW) requirement for a projection 

period of (2013 - 2032), data are collected between 2000 - 2012, from the Central Bank of Nigeria (CBN), and 

National Bureau of Statistics (NBS). The results obtained shows that energy generated from the respective 

generating station including Egbin Thermal Power Station, Sapele Thermal Power Station etc. are grossly 

inadequate and this mismatch is a major problem in power system planning and operation. The result also 

shows that there is deviation between predicted energy demand (MW) and available power (or capacity 

allocated). The predicted energy demand into the projected future of 20years is 395,870.2MW. The work also 

extended the prediction form into: least-square, exponential regression to modified form of exponential 

regression. Evidently, the comparism plot for least-square, exponential and modified exponential model shows 

similar predicting pattern: particularly least-square exhibit linear behaviour, while exponential and modified 

exponential shows non-linear behaviour but the new modified exponential model developed gives more accurate 

result with percentage error of 1.37% compared to existing model with 1.67%. 
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I. INTRODUCTION 
The power generating stations of Nigeria power system are strategically located across the geopolitical-

zone in Nigeria with different generating capacity. Increase rural to urban migration has led to an excessive 

demand of electricity due to the fast growing rate of industries, economic development and increasing 

population of the residence which has resulted to epileptic power supply, power failure, fluctuation and total 

power outage, therefore causing loss of energy utilization by the consumers and utility companies [1].  

Peak load forecasting is essential in electrical power system operation, unit commitment and energy 

scheduling [2]. Energy demand forecasting initiates proper planning and developing of future generation, 

transmission and distribution facilities. One of the tasks of electric utility is to accurately predict energy demand 

requirements at all times, basically for a long term planning.  Based on the outcomes of such forecasts utilities 

coordinates their resources  to meet the forecasted energy demand, thereby engaging a least-cost energy 

management plan and follow-up which are subject to numerous uncertainty, that is, in planning for future 

capacity resources, we  need an information and operation of the existing generation resources, in order to 

predicts future capacities [3]. Power system serves one main function that is, to supply energy to the respective 

customers, which are residential, commercial and industrial consumers with electrical energy at economical, 

safe and reliable condition. Another responsibility of power utilities is to recognize the needs of their customers 

(Demand) and the supply the necessary energies [4]. Evidently, limitations of energy resources in additions to 

environmental factors, requires electric energy to be used, more efficient power plant and transmission lines to 

be constructed. Sustainable supply of electric power is essential and energy generation, transmission and 

distribution foster all forms of economic development in the country.  The Nigerian power system is not 

generating enough electric power; this inadequacy has resulted into frequent load shedding; reduction in quality 

of power; extra ordinary line losses and eventually failure and collapse of power system [5]. Therefore there is 

need to overcome this challenges of poor supply of power to the end users at all times. 
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 The electricity utilities, regulatory agencies and Nigeria at large, would benefits great, owing to the 

fact that development of electricity infrastructure is undoubtedly a capital intensive project that needs a serious 

attention. Hence, Energy demand forecast shall be taken as the first priority for future expansion planning 

program. Therefore to keep Nigeria abreast with other developing countries which have exhibited in every 

standard a substantial growth in economic development this means that, the existing gap between the electric 

power generation and energy demand requirement must be bridged. 

 

II. RELATED WORKS 
Many researchers have investigated possible outcomes of typical forecast on energy consumption of 

different geographical locations [6-7]. Research works on load forecasting with Nigeria and its environs in focus 

are becoming topical issues [8-10]. Many physical factors such as weather, national economic, public holidays, 

etc. affect the electrical energy consumption.  Both traditional method like regression analysis are very useful in 

forecasting [11-12] however researcher are making much progress in the use of AI techniques/tools for load 

forecasting, monitoring, estimation. The AI techniques could be classified further into: ANN with 

backpropagation learning has been proposed in [13-15]; ANN using SVM including Support Vector Regressors 

(SVR) have also been proposed in [16]. Genetic Algorithm (GA) based neural network as proposed in [17] and 

fuzzy logic [18], and expert systems [19]. 

Moulika [20] focuses on the significance of unsupervised learning and its application in the short term 

load forecasting. Self-organizing feature map network was proposed to illustrate the use of unsupervised 

learning in load forecasting. The performance of the neural network was satisfactory as the MAPE (Mean 

Absolute Percentage Error) was used to evaluate it performance. 

Adepoju [8] presented a study of short-term load forecasting as applied to the Nigeria Electric power 

system using Artificial Neural Networks (ANNs). The neural network was trained on input data depicting real 

life case study of the power industry in Nigeria as well as the associated target values. The ANN was evaluated 

using absolute mean and a high degree of accuracy was achieved. 

This work presents modified exponential regression analysis for forecasting the quantity of Energy 

(Power) needed to be generated (data) that can be used by generating station, considering the epileptic condition 

of the power supply and possibly plan for future increments. This will reduce cost of energy consumption, 

thereby reversing the ideas of load shedding and therefore reduce power outages to minimum. The study 

strongly need to investigate the deviation of the capacity allocated to that of the capacity utilization on the view 

to analyze the rate of load consumption pattern with respect to capacity allocation by the Central Controlling 

Body: National Control Centre of Nigeria.  

 

III. METHODOLOGY 
The methodology employed in this research study is modified exponential regression analysis for 

forecasting. The modified exponential regression analysis is an inexpensive method in terms of cost of data 

processing. The materials required for the analysis of electricity (demand) prediction, were the load-capacity 

(allocation) and capacity-utilization data of previous years obtained from Central Bank of Nigeria (CBN), 

National Bureau of Statistics (NBS) and Power Holding Company of Nigeria (PHCN). Energy consumption 

data are collected for resident, commercial and industrial:   
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This method employs the modified exponential technique used in developing a curve that describes the 

relationship between two or more variables. The variables considered were capacity allocation (A), capacity 

utilization (U), and difference between the two capacities as errors (E) etc. The technique is a non-linear model 

which can give a good result between the exponential relationships of the variables considered in the study.   

 

3.1. Modified form of Exponential Regression Analysis 

The expression for the modified form of exponential regression is given below: 
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IV. RESULTS AND DISCUSSIONS 
The result obtained showed that the (utilization capacity) expected demand (MW) does not give 

positive reflection of the available power (MW) when conducted in Matlab for residential, commercial and 

industrial plot (MW). This mean that there is a deviation between installed capacity and that of (utilization 

capacity) expected demand of the consumer at the receiving end which need to be match in order to avoid  

overload and system collapse.  

The modified exponential model was compared with linear model as well as exponential regression 

model. The work showed that linear model, exponential regression model and modified exponential model plot 

exhibit similar relationship in residential, commercial and industrial plot.  

Evidently, the comparison plot for linear model, exponential and modified regression model shows 

different behaviour, the least square model display linear graph while the exponential and modified model 

graphs exhibit non-linear behaviour which is recommend because of  nonlinear relations between the available 

power (MW) and that of expected demand.   
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The Figure 4.1 shows the different between load allocation and utilization load known as error in mega-watts. 

Meaning that there are mismatches between load allocations and energy utilization. 

 

 

 

Fig. 4.2: Comparison Graphs for Various Components at Different Energy Consumption [2000 - 2012] 

 

Figure 4.2 show the comparison error of different components which indicates that the curve of the data trend 

was non-linear in nature, therefore non-linear model is better. 

From the graph above; it shows that energy demand from the residential consumer is very high, the commercial 

consumer load demand is moderate and that of Industrial demand is very low, because they all depend on their 

own power supply. 

 

V. CONCLUSION 
The outcome of this study was a successful one, it enabled us appreciate the growth trend of the 

number of years under study with predicted energy demand into the projected future of 20 years at about 

395,870.20MW. These projections can be used in determining the amount of investments on generation, 

transmission and distribution for effective system planning in Nigeria. 

The result obtained shows the areas of inadequacies resulting to mismatches, which may negatively 

impact overloads on transmission and distribution network. It shows that there is mismatch between installed 

capacity (MW) and available capacity (MW) in the case of residential load, commercial load and industrial load 

demand; therefore the result suggested that there is need to bridge the gap by building more generating stations 

or do an upgrade to the existing capacity in order to enhance high reliability and efficiency in power system 

operation in Nigeria.  

This work also identified the relationship of least-square model, exponential regression and modified 

exponential regression analysis which is plotted in Matlab environment. Since the deviation between the 

installed and available capacity (MW) are non-linear, the exponential regression and modified exponential 

regression analysis are therefore recommended, because of the non-linear behaviour of the capacity and load 

demand requirement. 
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APPENDIX 

APPENDIX 1: ANALYSIS TABLES 

Table 3.2: The Modified Exponential Regression Analysis for Residential 

 
 

 

 

Table 3.3: The Modified Exponential Regression Analysis for Commercial 
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