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Construction of Safety Production Technology System of Photovoltaic Power
Station Based on Digital Twin and Artificial Intelligence

Shui Huawei
Weinan Xiayang New Energy Power Generation Co., Ltd. Weinan , Shaanxi 715300

Abstract : This paper systematically explores the integrated application of digital twin and artificial intelligence
technologies in the safety production of photovoltaic power stations. By establishing a hierarchical
technical architecture featuring "cloud—edge—device collaboration and twin—driven operations," the
framework integrates multi-source data sensing, dynamic risk prediction, and intelligent decision
support to form a closed-loop management system of "perception cognition decision execution."
The study focuses on equipment health assessment based on multi-source data fusion, weather—
coupled risk simulation, and operational anomaly warning methods. Furthermore, it proposes a
collaborative decision—-making mechanism for risk response—leveraging digital twins for simulation
and solution validation, combined with Al multi-objective optimization algorithms to generate and
prioritize response strategies—along with proactive maintenance strategies and a human-machine
collaborative emergency drill platform. Ultimately, it aims to promote the evolution of photovoltaic
power stations toward autonomous, intelligent, and sustainable safety operation models.

Keywords : digital twin; artificial intelligence; photovoltaic power station; production safety; closed-
loop management
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