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Abstract

Amid the global imperative to address climate change and energy security, renewable energy development has surged, with
photovoltaic (PV) technology experiencing particularly rapid growth. China has emerged as the world’s largest PV market. As global
energy systems transition toward green and low-carbon models, PV power generation—characterized by its renewable, clean, and
distributed nature—has become a vital component of modern electricity infrastructure. This study investigates optimization strategies
for integrated PV-storage systems, establishing a multi-objective optimization model validated through simulation analysis using real-
world data. The findings demonstrate that strategic allocation of storage capacity and design of coordinated operation protocols can
significantly enhance PV output reliability, improve utilization efficiency, and reduce both curtailment rates and energy costs.
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