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Abstract: Lung Solar photovoltaic (PV) systems play a crucial role in the global transition to renewable
energy. However, these systems are susceptible to various operational anomalies and environmental
factors such as dust accumulation, shading, panel aging, and electrical malfunctions that can
significantly degrade their performance. Traditional fault detection methods involving manual inspection
and fixed-threshold monitoring are inefficient, especially in large-scale PV installations. With the
increasing adoption of solar power and its integration into smart grids, there is a pressing need for
intelligent and automated systems capable of detecting faults accurately and in real time.

This paper presents a novel solution that combines time-series sensor data with a Convolutional Neural
Network (CNN) to identify and classify solar panel faults. The system leverages data preprocessing
techniques including normalization and sliding window segmentation to transform raw sensor readings
into structured input for deep learning. A custom CNN architecture is then trained to detect fault patterns
and deployed via a user-friendly Streamlit interface that allows real-time predictions from uploaded CSV
files. Experimental results demonstrate high accuracy, precision, and recall, highlighting the model's
practical utility in real-world solar farm environments. This approach provides a scalable, data-driven
alternative to traditional inspection and enables proactive maintenance in renewable energy systems.
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