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The Practical Application and Validation of Artificial Intelligence Algorithms
in Fault Diagnosis for Photovoltaic Inverter Operation and Maintenance
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Yunnan Jinyuan New Energy Co., Ltd., Kunming, Yunnan 650200

Abstract : As a core conversion device in photovoltaic power generation systems, the operational stability of
photovoltaic inverters determines the overall power generation efficiency and economic benefits of the
entire photovoltaic power station. However, traditional fault diagnosis methods overly rely on human
experience, which leads to issues such as delayed diagnosis, low accuracy, and high maintenance costs.
This paper focuses on artificial intelligence algorithms as the technological core, combining the maintenance
practices of photovoltaic power stations. It systematically explores the practical application path of
artificial intelligence algorithms in the fault diagnosis of photovoltaic inverters from four dimensions: data
collection and preprocessing, algorithm model selection and adaptation, diagnostic system construction
and implementation, and on-site validation and optimization. Field validation in multiple photovoltaic power
stations has shown that the fault diagnosis system based on artificial intelligence algorithms can achieve
rapid fault identification, accurate localization, and early warning. This system significantly enhances
maintenance and repair efficiency and reduces downtime caused by faults.

Keywords : artificial intelligence algorithms; photovoltaic inverters; fault diagnosis; maintenance and
repair; practical applications
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