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Abstract

In recent years, the development of new flexible solar cells has promoted the application of flexible photovoltaic modules. However,
research on the design and evaluation of photovoltaic power stations for such modules in outdoor applications in regions with
medium to low solar resources is still relatively limited, and systematic testing is particularly lacking. This study takes the rooftop
flexible photovoltaic power station project of Jinlian Thermal Power Co., Ltd. in Jinshan District, Shanghai as an example to explore
the feasibility of deploying flexible modules in such regions. Using the PVsyst software, a customized photovoltaic system was
designed and simulated, and its power generation in the first year and over a 25-year lifecycle was estimated. Combined with actual
power generation data during the trial operation period, the power station’s performance was evaluated to determine if it met the
expected performance. Additionally, the operational performance of the flexible modules under sunny and rainy weather conditions
was analyzed. The simulation results show that the grid-connected flexible photovoltaic power station achieved a power generation of
856.2 MWh in the first year, with an average system efficiency of 81.9%; the cumulative power generation over 25 years is expected
to reach 19,959.7 MWh. During the trial operation period, the actual power generation in August 2024 was 27.4% higher than the
simulated value. On September 9, 2024 (a sunny day), the average deviation between the actual output power and the theoretical
value was 5.8%; on September 10, 2024 (a rainy day), the deviation was 6.04%. The above results provide valuable reference for
promoting the application of new flexible photovoltaic power stations in regions with medium to low irradiance.
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