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Important STATISTICAL MODELS FOR

ELECTRICITY PRODUCTION IN SUDAN
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ABSTRACT

Electrical Energy is regarded as the basic element in contemporary
development. It is the most important pillar of infrastructure upon which all
industrial, agricultural, social development plans and projects are building.

Sudan as an un developed country suffers from acute deficiency in energy
especially electricity which hinder its social and economic growth.

The demand for electricity supply grew during the last decade of the 20"
century but it was not met by the required supply and that led to observed
shortages in supply, programmed and unprogrammed electricity cuts off from
customers.

The importance of this study stem from the acute need for scientific studies
and analysis for the situation of production and consumption of electricity among
different sectors in Sudan to enable planners and other concerned parties to take
right decisions.

The problem of the study centred on the need to use statistical models in the
current production of electricity in the Sudan to provide accurate indicators for
planning purposes.

The study seeks to describe, examine and analyze the production of electricity
within the Sudan National Grid by using different statistical models to select the
optimum model.

The study proposed the following:-

1. The current electricity supply is less than it demand.
2. The instability of the time series of electricity production and consumption

during the period 1-9-2001 to 31-12-2005.

3. There is an effect on the production of electricity from the load factor,
maximum temperature and relative humidity.

4. Demand for electricity from the national grid will increase in the future.

5. Itis possible to build models for production and consumption of electricity.

6. Future forecasts for electricity production and consumption using statistical
models is efficient.

The data for this study is gathered from operation, technical services and
transmission general directorate, the statistics and information section in the
planning and projects general directorate National Electricity Corporation (NEC)

and from the Meteorological Authority Ministry of Science and Technology



The study followed the descriptive method, which based on describing the
research variables to investigate its behavior as well as using the inference
analytical method, which compromise between different models for production
and consumption of electricity through testing statistical premises concerning these

models.

The study concluded the following:-

1. The suitability of all models used in the study such as, general linear
model, seasonal time series model, multinomial model, exponential model
and seasonal multiplicative model for monthly production rates during the
period (September 2001-December 2005), that was investigated in the study
through operating some statistical criteria and also through plotting some
estimated values which appeared very close to the actual values and that
proved the quality of study data representation using these models.

2. The seasonal multiplicative model ARIMA(1,1,1)  (1,0,0)y. is the best
one from the values of Akaike’s Information Criterion (AIC) and Schwartz
Bayesian Criterion (SBC), which showed less values than other models.

3. The forecasts of the seasonal multiplicative model ARIMA(1,1,1)
(1,0,0),> showed that the demand for electricity supply will increase in the
future in a fluctuated manner according to different months in the year.
The study recommended that:-

1. Parties concerned such as NEC shall apply Box- Jenkins time series models
especially the seasonal multiplicative model to forecast the values of the
phenomena, which assists in setting good plans for future.

2. Concerned parties shall search other comprehensive statistical models, and
provide more variables related to electricity production such as: the

production costs, price per unit, and the number of population.
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