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ABSTRACT 

          Load forecasting is very essential to the hydra-headed challenges facing the operation of Electricity utility companies in Nigeria. This 

paper presents a mathematical approach for the study of long-term load forecasting of a disturbed Electric network. The approach 

shows a continuous growth in load demand. However, an annual growth of approximately 8000MW load demand was predicted in 

the work. And we recommend that there should be urgent upgrading and expansion of the power stations and among other 

things, diversification of energy mix to supplement the conventional energy supply in the country. 
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INTRODUCTION

 

           The stability of an interconnected power system is its ability to return to normal or stable operation after having been 

subjected to some form of disturbance [1]. Conversely, instability means a condition denoting loss of synchronism or falling 

out of step [2]. Stability considerations have been recognized as an essential part of power system planning, expansion, 

maintenance and load schedule for a long time. It should be noted that one of the fundamental challenges of an electric 

utility company is to forecast load requirements at various times [3]. Outcomes obtained from load forecasting progressions 

are used in different endeavors in power sector such as planning, system expansion, maintenance and operational 

schedule. For example, long-term load forecasting for at least a period of ten years ahead based on monthly and yearly 

values can be applied for resolution of some basic power sector challenges. Some of the problems can be expansion 

planning, inter-tie-tariff setting and long-term modeling of capital investment. Load forecasting is an essential and 

integrated process in planning and operation of electric power utilities. It involves the accurate forecast of both the 

magnitudes and geographical location of electric load over the different periods of planning horizon. The basic quantity of 

interest in load forecasting is typically the time period in relation to load demand studied. However, load forecasting also 

has to do with the prediction of hourly, daily, weekly, monthly and yearly values of the system load, peak system load and 

system energy demand. At various point of time, power demand in the country has been constantly out-weighing the 

available capacity. Power demand grew from 3233 MW in 2002 to 3479 MW in 2003 and in 2004 it was 3403 MW [4]. And 

in 2014 the country generates 4,500MW close to 10,000MW target at the end of 2014. A national target for electricity 

production has been advocated at different time from one regime of government to another. The more recent is the 

10,000MW defined by the National Economic Empowerment and Development Strategy (NEEDS) in 2007 and the 

200,000MW electricity demand by the Honorable minister of power [5]. A well identified situation of insufficient 

maintenance, regression of new investments as well as high rate of auto-generation has resulted in several catastrophic 

system failures, and eventually frequent power outages. Indubitably, some technical constraints needed to be resolved to 

strike this target. These include upgrading of generation, transmission and distribution capacities. An independent power 

generating system [6] that encompasses solar energy, wind and other non conventional means of electricity generation 

should be incorporated in the rural areas.  
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2. LOAD FORECASTING.  

          The energy production and consumption pattern of  Nigeria over the past thirty five years has been on the increase[7].There 

are different ways of load forecasting but one method used by many utilities for long range load forecasting is 

extrapolation. This involves fitting a trend curves to basic historical data adjusted to reflect the self growth trend In power 

systems study and planning, the establishment of a new generating station in an area, substation or even expansion of an 

existing station is very involving and they usually based on a lot of factors. The factors that determine the size of plant to be 

located are;  

 The population of an area and its growth rate 

 The industrialization status of the area and the growth rate of industries. 

 The number of cities where the station will service 

 The atmospheric nature of the area. 

         All these and more constitute the major factor usually considered before sitting a power station. 

           A feedback ANN-based model was used by Ganzalez and Zamarreno *8 + to predict the hourly energy consumption in buildings. 

The model used a non-linear optimized data window size and hidden layers which could seriously affect the forecasting 

accuracy. Al-Saba and El-Amin *9+ applied ANNs to long-term load forecasting and the model forecasted the annual peak 

demand of a Middle Eastern utility and repeated the process using a time-series approach. Alawode and Ayadeji * 10+ 

compared the performance of   feed-forward back propagation and recurrent neural networks of artificial neural network 

models in load forecasting for Nigeria’s power system. But the training time for the neurons is inherently time consuming.  

          The ability to determine the trend of power demand of an area based on the past data as regards to its load demand is called 

load forecasting. However, the method of forecasting the load demand of an area based on their past history of their load 

demand is mainly analytically employing the idea of curve fitting using the least square method *10+. 

3. THE IMPORTANCE OF LOAD FORECASTING 

 An effective and accurate electric load forecast can provide the basis for the decision-making of electric power system planners. To 

ascertain extent, the annual electric load forecasting can affect the development trends of the electric power industry *6+. 

Forecasting is the basic facet of decision making   in different areas of life. One of the merits of forecasting is to minimize the 

risk in decision making and reduce unanticipated cost *8+. One of the most important works of an electric power utility is to 
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correctly predict load requirements. In broad terms, power system load forecasting can be categorized into long-term and 

short-term functions. Long-term load forecasting usually covers from one to ten years based on monthly, yearly values. 

Explicitly, it is intended for applications in capacity expansion, and long term capital investment return studies. Forecasting 

helps to quantitatively determine future load demand *9+. On one hand, long range planners consider a period of 20-30 

years forecasts to ascertain sufficient generation and transmission as well as distribution plans of actions. On the second 

hand, the system operator is concerned with the load requirements for hours ahead so that it may commit equipment or 

schedule an energy interchange with a neighboring area. Daily forecasts are helpful in scheduling generating units for 

optimum cost-cutting measure. Weekly or monthly forecasts are helpful for maintenance scheduling *10+. Judging on the 

time period of interest, forecasting are generally classified as long term, medium term, short term forecast and very short 

term.   

 

4. LONG TERM LOAD FORECASTING 

          It takes a pretty long time to plan, install and commission additional generating capacity. Generation system expansion planning 

starts with a forecast of anticipated future load requirements. Proper long term load forecasting is necessary for optimum 

generation capacity expansion. However, for long range load forecasting, extrapolation technique which involves fitting 

trend curves to basic historical data adjusted to reflect the growth trend itself is used *11+. Exponential curve is chosen in 

this work owing to the nonlinear nature of power systems. 

5.   METHODOLOGY. 

 Exploiting a least square approach, we make assumptions that X represents the period in which particular amount of power is 

demanded and y is assumed to be the demanded power at that point in time.   

A function of the form y =                                                           (1) 

Eqn. (1) is to be predicted, and we first of all converted it to linear form using logarithmic form. Hence we have 

 y =                                                                                                       (2) 

This hitherto becomes: 

 Logy = log  + x.log                                                                             (3) 

∑      
 
           ∑          

 
                                                 (4) 

∑           
 

   
  ∑          

 
      ∑         

    )                    (5) 
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We converted (1) into (2) in order to apply linear trend analysis to evaluate   and   coefficient as shown in (6) and (7).                                                                               

     
 

 
 ∑      

 
                                                                       (6) 

     
∑           

 
   

∑    
   

                                                                    (7) 

We invoke (1) to substitute   and   coefficients so that in x (years) the loads demand are predicted. I  the equati  s the variables; y 

represents the Load demand, x represents the years and n stands for the number of years in which the predictions are 

based on. Using the data collated from power holding company of Nigeria (PHCN) *12+, the mathematical evaluations shows 

that the annual growth of the power demand for the four selected areas is 8000MW. 

 

Conclusion 

 It has been established that a least square approach to load forecasting is excellent. And to meet the power requirements 

of the country: 

 There should be a robust and a diversified energy energy mix. This among other things will provide security and 

stability to the nation’s power system. 

 The existing power stations should be refurbished and upgraded 

 New power generation plants should be constructed 

 There should be provision of operations and maintenance services. 

 Human capacity should be developed. 
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