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Robust optimal scheduling model for a ‘wind power-concentrating solar power-biomass’ hybrid
power plant in the electricity market

ZANG Haixiang, MA Mingxin, ZHOU Yizhou, XIA Qiangian, SUN Guogiang, WEI Zhinong
(College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: A hybrid power plant composed of wind farm, concentrating solar power station and biomass boiler can
effectively improve overall operating income while participating in the power market. The study focuses on the
integration of the hybrid power plant in the electricity market. A robust optimal scheduling model for wind
power-concentrating solar power-biomass hybrid power plant is proposed based on the structure and operation mechanism
of the plant. The model takes maximizing operating profit as the objective function, and considers the benefits of hybrid
power plant participating in the power market, the environmental benefits of parallel operation, the penalty costs of wind
abandonment and solar abandonment, the operating and maintenance costs of each component, and the system operation
constraints. Given the uncertainty faced by a hybrid power plant and the risks that it entails, a robust optimization
approach is used to deal with the uncertainties brought by the wind power, concentrating solar power, load, and electricity
market prices. In addition, a risk index system is presented to balance the robustness and economy of the system. This
provides a decision-making basis for hybrid power plant operators. The numerical examples verify the effectiveness of the
proposed model and method.
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Fig. 1 Structure and system energy flow diagram of
hybrid power station
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Table 1 Related equipment parameters of wind farm
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Table 3 Relevant parameters of biomass boiler
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Fig. 5 Influence of robust coefficient on power from biomass
boiler to heat storage system and to power module
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Fig. 6 Influence of robust coefficient on charging power and

discharging power of heat storage system
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