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Introduction

Against the background of China's dual-carbon goals and the accelerated construction
of new power systems, distributed photovoltaic power generation has evolved into a
mainstream form of new energy utilization. As an integrated land utilization mode,
agro-photovoltaic complementary development realizes three-dimensional and
intensive land use, which serves as an important practical carrier to coordinate the

development of new energy and rural vitalization.

Nevertheless, most existing domestic agro-PV projects suffer from prominent
drawbacks. First, revenue relies excessively on on-grid electricity price, accompanied
by high transmission loss and power curtailment caused by long-distance grid
connection, resulting in weak anti-risk capacity. Second, extensive agricultural
cultivation with conventional grain crops brings low added value, frequent diseases
and production fluctuation triggered by climate and market changes. Third, high
upfront investment, financing difficulty and imperfect production-marketing chain
lead to three major risks including yield reduction, unsalable products and capital
chain rupture. Fourth, unstable PV power quality such as voltage fluctuation and

harmonic distortion restricts refined and intelligent agricultural planting.



To tackle the above challenges, this research integrates five core elements including
intelligent power-saving technology, market-oriented green power consumption
mechanism, high-value authentic medicinal agriculture, Medicinal Herb Fertilizer
technology and full financial guarantee, and puts forward an innovative industrial
model of comprehensive agro-PV energy with optimized site selection, technical
empowerment, industrial appreciation and financial risk isolation, so as to promote
in-depth integration and high-quality coordinated development between new energy

industry and modern agriculture.



