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Challenges in the Operation and Maintenance of Mountainous Photovoltaic
Power Plants and Countermeasures
Yang Mingjin
China Nuclear Huineng Guizhou Energy Development Co., Ltd., Guiyang, Guizhou 550081

Abstract : Mountainous photovoltaic power plants face significantly greater challenges in operation and
maintenance due to the severe topographical variations, scattered equipment, and unpredictable
microclimates, as compared to those located on flat terrain. This paper outlines the inherent difficulties
arising from mountainous environments, such as fragmented terrain, localized weather disasters,
and poor transportation conditions. It also analyzes issues related to equipment reliability, including
increased shadowing effects, instability of support structures, and problems with electrical heat
dissipation. Additionally, it addresses challenges in production management, such as a lack of water
for cleaning, difficulties in controlling vegetation, and inefficient fault detection. To address these
issues, the paper proposes comprehensive strategies from two perspectives: technical protection
systems and operation and maintenance management methods. These include the use of terrain—
adaptive support structures, the development of intelligent drone inspection systems, the establishment
of early warning systems for microclimate disasters, as well as regional centralized control, seasonal
operation scheduling, and integrated ecological management of water and nutrients. The aim is to
provide systematic solutions for ensuring the safe and efficient operation of mountainous photovoltaic
power plants.

Keywords : mountainous area photovoltaics; operational challenges; intelligent diagnosis; ecological
management; disaster early warning
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