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Overview
Monthly peak load in Turkish electricity system shows strong variations due to seasonal factors such as weather conditions, daylight hours, and economic activities. Knowledge on seasonal pattern in peak electricity load is essential for forecasting, and helps production and pricing decisions in a deregulated electricity market. This study analyses seasonality in monthly peak load demand inherent to Turkish electricity system using time series techniques. The study is twofold. First, whether the seasonal pattern is characterized by a deterministic or a stochastic process is investigated. The knowledge of the seasonal pattern is then employed in estimating and forecasting the short-term peak electricity load using different models.
Methods
The monthly time series of hourly peak load data covering the period of 1990-2007 are obtained from TEIAS sources. Since Nelson et al (1999) and Curry (2007) have shown that neural networks have poor performances on modeling and forecasting seasonality, the time series analysis methodology has been adopted in this study. To determine whether the series in natural logarithms is better characterized by deterministic seasonality or stochastic seasonality, the seasonal unit root tests proposed by Beaulieu and Miron (1993) and Franses (1991) are employed. Based on the results of the seasonal unit root tests, the best seasonal model of the monthly time series among numerous different seasonal ARIMA models is determined by the information criteria. Then the forecasting performances of the selected SARIMA model and other rival seasonal models such as Holt-Winters and TRAMO-SEATS are tested for the year of 2007. In the final step, the most accurate model is used to forecast the peak load demand in 2008. In addition, the seasonal factors for 2008 are estimated using the TRAMO-SEATS program.

Results
The seasonal unit root tests applied to the monthly series reveal that the monthly series has unit roots both at zero frequency (long run) and at the seasonal frequencies. In other words, the results indicate that the monthly peak load data can be better modeled by a stochastic trend and stochastic seasonality, rather than a deterministic trend and seasonal dummies. Hence, it is decided that an SARIMA(p,d,q)((P,D,Q) would be more suitable for a stochastic model. The order of the SARIMA(p,d,q)((P,D,Q) is determined based on the information criteria by estimating 81 different models, and the best model is estimated. Then the forecasting performances of the best SARIMA model and other rival seasonal models such as Holt-Winters and TRAMO-SEATS are tested for the year of 2007. Based on the mean absolute percentage error (MAPE) criterion the most accurate model is found to be the SARIMA model. Then incorporating the actual data of 2007, the SARIMA model is re-estimated and the forecasts of monthly peak load for the year 2008 is obtained. In addition, the seasonal factors for 2008 are estimated by using the TRAMO-SEATS program.

Conclusions

This study has attempted to analyze the seasonal variations in monthly peak load demand in Turkish electricity market for the period of 1990 to 2007. Knowledge on the seasonal pattern can be employed in forecasting, production and pricing decisions in a deregulated electricity market. To the best of our knowledge, no empirical study appears to have analyzed the seasonality in monthly peak load data for Turkish electricity system. The most important finding of the study is that the strong seasonal variations in peak load demand are not systematic or deterministic. Upon determining that the series can be characterized as stochastic process, the seasonal ARIMA methodology has been employed in estimating and then forecasting the monthly peak load electricity for 2008. The seasonal variations in peak load demand are also estimated for 2008.
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