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Optimization study on energy coordination control strategy for PV-storage-diesel
DC microgrids under market-oriented conditions

WEN Xueru', WU Xiaodong', PENG Piaopiao', LI Deyun', ZHU Yanfang®, MENG Zixuan'
(1. School of Electric Power and Architecture, Shanxi University, Taiyuan 030013, China; 2. Power Dispatch Control Center,
State Grid Shanxi Electric Power Company, Taiyuan 030021, China)

Abstract: To improve the economic efficiency, operational stability, and renewable energy utilization and self-sufficiency
under the full guaranteed acquisition policy, this paper focuses on a PV-storage-diesel DC microgrid system and proposes
a novel coordinated control strategy. It introduces grid-connection guarantee parameters, priority decision parameters, and
market transaction parameters, which are integrated with traditional energy control strategies to refine system operation
modes, achieve optimal mode switching, and ensure stable system operation. At the same time, a comprehensive
evaluation system and corresponding simulation models are established to analyze and verify the proposed optimization
strategy. Simulation and comparison results show that, while ensuring stable system operation, the proposed coordination
control strategy increases renewable energy self-sufficiency by 2%~8%, enhances self-consumption by 4%~57%, and
improves the overall system operating profit by 4%~28%. Therefore, it can be concluded that the proposed strategy can
effectively improve the overall system operational performance and has broad application prospects in the context of
renewable energy consumption under a “full guarantee acquisition + market-oriented trading” mechanism.
This work is supported by the Youth Fund of Shanxi Province (No. 202203021212484).
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Fig. 2 Analysis of the operation mode of PSDDMS system under CECCS strategy
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Fig. 3 Analysis of the operation mode of PSDDMS system under NGECCS strategy
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Fig. 4 Schematic diagram of switching operation strategy plans for various levels of units in PSDDMS system
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Table 5 Summary of simulation results for Case I
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