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Abstract

With the deepening implementation of the “dual carbon” goals, the scale of distributed photovoltaic power generation projects has
been gradually expanding. These projects involve high costs and significant financial pressure, making financial leasing a key solution
for capital management. However, this approach presents challenges in accurately calculating the residual value of photovoltaic
equipment. Due to natural wear and tear over time, continuous technological advancements, and volatile market conditions,
precise prediction of equipment residual value becomes extremely difficult. This paper addresses the characteristics of distributed
photovoltaic equipment by integrating “gray prediction” and “BP neural network” methods to develop a residual value forecasting
model. The modeling process considers three critical factors: equipment wear, market supply-demand dynamics, and national policy
guidance. Based on this framework, a financial leasing pricing scheme is designed. Test results demonstrate that the optimized
residual value prediction error can be controlled within 3.2%, while both lessors and lessees achieve an 8% to 12% increase in
comprehensive returns.
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