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Experiment and Analysis of Module Degradation and Fault Diagnosis Methods
in Photovoltaic Power Generation
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Abstract : As the global energy structure transitions towards clean energy, photovoltaic (PV) power generation
has emerged as a core development direction for renewable energy. As the core energy conversion
unit, photovoltaic modules experience performance degradation and various failures due to multiple
factors during long—term service, reducing power generation efficiency, increasing operation and
maintenance (O&M) costs, and even posing safety hazards. This paper establishes an experimental
platform, selects typical photovoltaic modules, conducts degradation characteristic tests and failure
simulation experiments, explores degradation types, influencing factors, and evolution laws, compares
the performance of different diagnostic methods, and proposes optimized diagnostic schemes. The
experiments show that module degradation mainly includes light—-induced degradation, heat-induced
degradation, encapsulation material aging, and PID degradation, with environmental factors being key
influencing factors. The four diagnostic methods each have their advantages, and their combined use
can achieve accurate and efficient diagnosis, providing support for refined operation and maintenance
of photovoltaic power plants.

Keywords : photovoltaic power generation; photovoltaic modules; performance degradation; fault diagnosis;
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