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Abstract. This research explores the use of machine 
learning and statistical techniques to improve solar 
power monitoring. Its key contributions include 
automated data tagging and classification, interactive 
heat map based visualization, and performance ratio 
(PR) calculation. A unified tagging framework and an 
automated classification system were developed to 
standardize measurement data across multiple 
photovoltaic sites. The classification model, 
leveraging natural language processing techniques, 
achieved an accuracy exceeding 99.7 %. The study 
introduces an interactive heat map that tracks 
inverter-string performance in real time, allowing for 
fast fault detection. Additionally, a PR calculation 
system was developed using both real measurements 
and modelled irradiance data. The accuracy of 
various tilted irradiance models was evaluated (MAE 
= 0.119, RMSE = 0.154), and their suitability for PR 
estimation was assessed. The results indicate that 
automated methods can substantially improve 
monitoring efficiency, analytical precision, and the 
effectiveness of solar plant maintenance. 
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