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[Abstract] Against the backdrop of China's dual carbon strategy and the development of a new power system,
logistics parks—as critical nodes for transportation and energy consumption—are emerging as prime application
scenarios for integrated distributed photovoltaic, energy storage, and virtual power plant technologies. Taking
the Nanpeng Highway Logistics Base in Chongging as the case study, this paper combines the designated scale
of warehousing and industrial land (approximately 10.1 km?) and the reserved land for future development
(approximately 2 km?) as outlined in the zoning plan. A ‘land—use volume method + facility load method’
model is constructed to forecast the park's electricity demand. Based on the proportion of rooftop PV
development and regional solar resource conditions, the planned PV installed capacity, annual power generation
capability, and self—sufficiency ratio are calculated. Building upon this, the benefits of implementing the plan are
evaluated from the perspectives of electricity cost savings, carbon emissions reduction, and enhanced system
resilience. Results indicate that the base's long—term annual electricity demand is approximately 620—810 million
kWh. The planned photovoltaic system could achieve an installed capacity of around 180 MW, generating
approximately 200 million kWh annually. This would enable self—sufficiency in electricity supply of about
24-32%, vyielding annual electricity cost savings of approximately 160 million yuan and reducing carbon
emissions by approximately 160,000 tonnes of CO2. These findings provide quantitative support for green

energy planning and engineering implementation in large—scale logistics hub parks.
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