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Stepwise Regression Model for Extracting Joint Optimal Operation Rules of Cascade Hydropower Stations
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Abstract: To solve the problems of curve type selection and variables selection existing in the recognition of optimal operation
rules for cascade hydropower stations, the stepwise regression model is introduced to filter key variables and establish regression
operation function equation. The model is applied to extract the joint optimal operation rules of downstream Jinsha River and
Three Gorges Cascade reservoirs system during drawdown season, and the joint operation mechanism between Xiluodu and Three
Gorges reservoirs is identified by the model with the input data samples from the joint optimal operation policies. The accuracy of
model is also tested. The results show that: (a) the calibration errors of rules are less than 3% compared with the calibrating data
samples, so the calibration precision is higher; and (b) comparing with the multiple linear regression rules without variables
selection, the total benefit of power generation obtained by the stepwise regression rules will increase 167 million Yuan (0.69%)
in average under the test samples. Since the stepwise regression rules can eliminate the influences of insignificant factors, it has
better forecasting ability than the multiple linear regression rules and is more effective in guiding reservoir operation.
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