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Key Technologies of High-efficiency Photovoltaic Power Generation System
Integration Based on Multi-scenario Requirements
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Abstract : As the global clean energy transition progresses and the "dual carbon" goals are gradually achieved,
industrial plants—being primary energy consumption hubs—face dual challenges. Traditional fossil
fuel dependence results in high operational costs and carbon emissions, while distinct production
processes across functional zones create diverse energy demands. Single photovoltaic configurations
prove inadequate for accommodating load fluctuations and spatial constraints, leading to inefficient
utilization. This study investigates key technologies for integrated high—efficiency photovoltaic systems
in industrial plants, aiming to enhance power generation efficiency, stabilize power supply, reduce
operational costs and carbon emissions, and provide insights for optimizing plant energy structures.
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