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State Monitoring and Fault Diagnosis Analysis of Distributed Photovoltaic Power Systems

Wang Fan
Guohua (Shaanxi) New Energy Co., Ltd.

[ Abstract ] Distributed photovoltaic power systems have become a vital component of modern power grids due to their flexible

deployment and local energy integration capabilities. However, their widespread distribution and complex operational

environments pose challenges such as difficulties in condition monitoring and highly concealed fault manifestations.

This paper systematically outlines the key parameter framework and technical approaches for state monitoring based on

system architecture and operational principles; conducts an in-depth analysis of major fault types and their root causes in

photovoltaic modules, inverters, and electrical systems; and focuses on fault diagnosis strategies integrating electrical

signal feature extraction, data-driven intelligent algorithms, and multi-source information synthesis. The study

concludes that establishing an active, adaptive diagnostic system spanning the entire lifecycle is the cornerstone for

enhancing the reliability and operational efficiency of distributed photovoltaic systems.

[ Key words ] Distributed photovoltaics; Condition monitoring; Fault diagnosis; Data-driven; Multi-source information fusion
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