Learning-Assisted Preventive and

Corrective Maintenance of PV Systems

Predicting Heterogeneous Failures from
Heterogeneous Data
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A variety of PV system malfunctions, which are otherwise unnoticed by asset managers, can

Principal Investigator: Yue Zhao, Associate Professor . ;
be successfully detected based on unsupervised learning from heterogeneous data sets.
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Project is anticipated to reduce asset owner O&M budget by 20%.
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Maintenance Impact: A fix in late 2019 resolved

_____ Weather-based Prediction Ea = earlier problems.
Prediction = | Undetected Issues: Low performance since 2022 was
’ Errors & . 2019 2020 2021 2022 2023 2024 2025 previously unnOticed.
. Estimate 55 -2 Enhanced Detection: Cross-inverter analysis confirms
Log Error Probability Plot Probabilities ) '8, .y . . 1 .
\_ 35 abnormalities more decisively, aiding faster issue
8, resolution.

Methods: Unsupervised/self-supervised pseudo tasks for training PV anomaly detectors and learning features.
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