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Short-term optimal scheduling of multi-energy combined generation systems
based on the regulation of cascade hydropower stations
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Abstract: With the background of ‘carbon neutrality’, the developing of novel power systems based on new energy and
the decrease of fossil energy proportion have brought severe challenges to the consumption of large-scale new energy.
Therefore, an optimal scheduling model of multi-energy combined generation system based on cascade hydropower
regulation is built to reduce the power fluctuation caused by new energy resources and alleviate the regulated pressure
related to the upper grid. The proposed model is established with the dual objectives of minimizing the load fluctuations
and the overall costs of the system. An improved NSGA-II is proposed to analyze the proposed model at high dimension
and complexity. The proportional factor in the selection strategy is improved, and a normal distribution operator is
introduced into the crossover process to ensure the diversity of the population and improve the search ability. The
simulation results show that the proposed model with cascade hydropower can effectively suppress the fluctuations
caused by the new energy accessing to the grid, and improve the overall economic benefits of multi-energy generation
systems. By comparing the results of various algorithms, the improved NSGA-II has obtained superior quality and better
distribution of the Pareto solutions.
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Table 1 Cost coefficients of thermal power plants
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Table 2 Output coefficients and reservoir capacity
constraints of cascade hydropower plants
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Fig. 2 Reservoir inflows of the hydropower plants
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Table 3 Comparison of load characteristics before and after
new energy access and cascade hydropower regulation
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Fig. 7 Load fluctuation suppression by the regulation of the
cascade hydropower stations after new energy access
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different weight coefficients
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Fig. 8 Outputs of each power plant corresponding to the
compromise solution of scenario 1
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