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Collaborative control strategy for wind solar energy storage combined power generation system
Jianhua Yuan
Zhejiang Jiaxing Xiexin Environmental Protection Thermal Power Co., Ltd

[Abstract] This article proposes a hybrid energy storage control strategy based on multi time scale collaboration
to address the problems of large power fluctuations, short energy storage life, and poor grid connected power
quality in wind solar energy storage combined power generation systems. By analyzing the power characteristics
of wind and solar power generation and the operational constraints of energy storage systems, a hierarchical
control framework was constructed to achieve system level power allocation, energy storage coordination
control, and equipment level execution optimization. Propose a collaborative control method based on power
prediction, utilizing low—pass filtering and variable time constant technology to decompose power fluctuations
into high—frequency and low—frequency components, and combining rolling optimization algorithm to pre
compensate for future fluctuations. Design a dual layer optimization management strategy for energy storage
system SOC, plan the SOC working range through multi—objective optimization, and use adaptive sliding
mode control to achieve real—time dynamic adjustment, avoiding overcharging and overdischarging of energy
storage. Propose a dual closed—loop grid connected current control method that combines power outer loop
and PR current inner loop for voltage fluctuation compensation, reducing inverter harmonic pollution and
enhancing voltage support capability. This article provides theoretical support and technical solutions for the
efficient and stable operation of wind solar energy storage combined power generation systems.
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