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HAS WIND ENERGY FORECASTING SOLVED THE CHALLENGE POSED BY INTERMITTENCY?  EVIDENCE FROM THE UNITED KINGDOM  
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Overview

A growing literature has positively affirmed the feasibility of high penetration levels of  wind energy in electric generation under existing technology. This optimism appears to be based in part on a belief that wind energy forecasting has “solved” the challenge of wind energy’s intermittency. For example, the UK’s Royal Academy of Engineering has recently noted that wind energy’s capacity weighted forecast error of about five percent is evidence that that the wind energy forecasts are highly accurate.  This paper assesses this view using data from the United Kingdom.
Methods
Following Forbes et al (2012),  the analysis proceeds by first calculating the accuracy of the day-ahead wind energy and load forecasts. Specifically, using  approximately 30,000 observations over the period 1 January 2012 through 31 December 2013, the  energy weighted root-mean-square-error (EWRMSE) of the day-ahead wind energy forecast was calculated. The EWRMSE of the day-ahead load forecast was also calculated. Capacity weighted weighted root-mean-square-error (CWRMSE) of both the day-ahead  load and wind energy forecasts were also calculated. The accuracy of the the final physical notifications of expected generation submitted by the wind energy generators to the system operator one hour prior to real time were also assessed. Energy imbalances by fuel type were also calculated. 
Using time-series methods, the paper also examines whether an improvement in the accuracy of the  wind energy forecast is possible. The starting point of this analysis is the observation that the forecast errors do not have the property of “white noise.”
Results

Evidence is presented that the EWRMSE of the day-ahead wind energy forecast is considerably larger than the energy weighted EWRMSE of the day-ahead load forecast.  Evidence is also presented that the CWRMSE of the day-ahead wind energy forecast is considerably larger than the  CWRMSE of the day-ahead load forecast.  Evidence is presented that the final physical notifications of expected generation submitted by the wind energy generators to the system operator two periods prior to real time are an inaccurate measure of the wind energy outturn.  The accuracy of the final physical notifications submitted by conventional sources of energy is also assessed. Collaborating evidence of the energy imbalances by fuel type are presented. Wind energy’s  average energy imbalance relative to metered generation  is much higher than for conventional fuels (Figure 1). This occurs because the level of scheduled generation declared by the wind energy producers, i.e. the final physical notification, is an highly inaccurate predictor of actual wind energy production. 

A progress report from a research project on improving the wind energy forecasts is also presented. Preliminary evidence suggests that a substantial improvement in the near real-time forecast accuracy is possible by modifying the forecast information using time-series methods. Specifically, the out-of-sample RMSE of the time-series augmented forecast is less than half the RMSE of the existing near real-time projection over the same time period and is less than one third the RMSE of the day-ahead forecast. 
Figure 1. Energy Imbalances by Fuel Type,  1 January 2012 – 31 December 2013
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Conclusions

Wind energy forecasting has not “solved” the challenge of wind energy’s intermittency. Nevertheless, a substantial improvement in wind energy forecast accuracy is possible.
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