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Research on Energy Management Strategies for the Combined Operation of
Photovoltaic Power Generation and Energy Storage Systems
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Abstract : With the global energy transition and the advancement of the "dual carbon" goals, photovoltaic power
generation, as a core component of clean energy, has seen its large—scale application become an
inevitable trend. This paper conducts research on energy management in the combined operation
of photovoltaic power generation and energy storage systems. The energy management of the
integrated photovoltaic and energy storage system is confronted with core issues such as multi—
objective optimization conflicts, uncertain interference, and algorithm performance bottlenecks. To this
end, a strategy based on the improved sparrow search algorithm is proposed: improving the algorithm
structure to enhance the optimization ability, constructing a hierarchical multi—-objective optimization
model and solving it collaboratively, and establishing a dynamic constraint processing and real—
time feedback mechanism. This strategy aims to enhance the economic efficiency, reliability and
environmental friendliness of the photovoltaic storage system operation, providing an effective solution
for its efficient management.

Keywords : photovoltaic (PV) power generation; energy storage system; combined operation; energy

management strategy
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