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Overview

The increasing integration of fluctuating renewable energies sources (RES) such as wind and photovoltaics leads to growing challenges for the stability of the electrical grid and complicates the balancing of supply and demand. In the past, adjustable technologies like thermal power plants compensated variations in demand. Today, supply in many electricity systems worldwide is more and more depending on the renewable energies. However, their electricity generation is determined by uncertain weather conditions. In the future, this trend will continue and most likely increase. Therefore, both balancing group operators and transmission grid operators need accurate forecasts for the energy generation of of these fluctuating generation sources. Otherwise, the costs for balancing the system would increase. In the worst case, security of supply may be threatened.
This paper will focus on forecasting the variable wind energy in Germany. In cooperation with a german transmission grid operator, who provided the relevant data, we analyze different wind forecasts (from different commercial forecasting institutions) in an quarter-hourly resolution for a periode of three years. On this basis, we developed a forecasting method consisting of a dynamic linear combination of different single forecasts under an additional consideration of an error forecasting model.
Methods

In a first step, we analyze the forecasting errors for wind energy of five different individual forecsats. By using autoregressive time series analysis we gain a simple and effective error forecast model to improve these single forecasts. In a second step, we use the improved forecasts in a linear combination model, in which the coefficients are determined dynamically by applying a Kalman filter method. This is followed by a third step giving the final forecasting model, which allows to optimize the input forecasts and the combination coefficients in each single time step.
Results

Our findings lead to substantial forecasting improvements over each of the single forecasts individually. Furthermore, the more complex methods also have a reduced standard error in comparision to simpler combination models (e.g. a combination of the single forecasts based on a static regression).
Conclusions

In this paper, we present forecasting models combining RES-infeed forcasts from different commercial forecasting institutions. We show that more complex forecasting models combining the individual forecasts are not only better than every single individual forecast but also superior to a simple linear regression combination. Our results can help to integrate renewable energies into energy systems not only in Germany but also in other countries. In addition, because of the general structure of this forecast method, it should be easy to extend our model to photovoltaics or solar heat.
