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Fig. 1 Schematic diagram of energy hub framework of

biogas wind solar integrated energy system
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Bi-level Collaborative Configuration Optimization of Biogas-Wind-Solar
Integrated Energy System Based on Energy Hub

LI Zimeng', WANG Tiankuo?, HU Pengfei', YU Yanxue!, DU Yi3, CAI Qiyuan’
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China; 2. Huadian Electric Power Research Institute Co., Ltd.,
Hangzhou 310030, China; 3. Power Economic Research Institute of State Grid Fujian Electric Power Company, Fuzhou 350012, China)

Abstract: In order to solve the collaborative optimization problem of rural biogas-wind-solar integrated energy system, a bi-level
planning model of collaborative optimization of biogas-wind-solar integrated energy system was proposed based on energy hub. In
the upper level, the Pareto optimal solutions of the configuration scheme were obtained using the NSGA-II algorithm with the goal of
minimizing the annual total cost and carbon emissions. In the lower level, the optimal operation scheme was obtained with the
objective of minimizing the operation cost (including carbon emission cost). The heuristic rule was introduced to eliminate the
possible equipment redundancy of the configuration scheme from the upper and speed up the optimal configuration process. Finally,
the proposed model was verified through a rural biogas-wind-solar integrated energy system in Fujian. The results have proved the
plurality and superiority of the proposed optimal configuration and operation scheme.

This work is supported by National Natural Science Foundation of China (N0.52007167), Scientific Research Fund of Zhejiang
Provincial Education Department (No.Y202250813), Science & Technology Project of SGCC (No.52130N22000G).

Keywords: biogas-wind-solar integrated energy system; economy; environmental protection; energy hub; Pareto optimal solutions
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