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Abstract: With the rapid development of photovoltaic power generation technology, the contradiction between the expansion of
station scale and the increase of operation and maintenance costs has become increasingly prominent. The traditional management
mode relying on manual inspection and duty is no longer able to meet the needs of efficient, safe, and low-cost operation. The article
focuses on the innovation of unmanned photovoltaic station management mode, and proposes a new management mode of “intelligent
perception-autonomous decision making-remote collaboration" by integrating emerging technologies such as the Internet of Things
and artificial intelligence. The study first constructed an intelligent perception system based on multi-source heterogeneous data fusion,
which realizes real-time monitoring and fault warning of key parameters such as photovoltaic modules, inverters, and meteorological
environment; Secondly, an autonomous decision-making algorithm based on reinforcement learning and knowledge graph was
designed to enhance the adaptability and fault tolerance of station operation by dynamically optimizing scheduling strategies and
emergency response mechanisms; Finally, a cloud edge collaborative remote operation and maintenance platform was built to achieve
centralized control of multiple stations, unmanned operation, and cross regional collaborative work.

Keywords: unmanned operation; photovoltaic power station; intelligent perception; autonomous decision-making; remote operation
and maintenance
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