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Abstract

With the expansion of power system scale and increasing operational complexity, traditional fault diagnosis methods struggle to meet
modern grid’s demands for rapid and accurate fault handling. This study investigates a deep learning-based fault diagnosis method for
power systems, leveraging neural networks’ strong feature extraction capabilities to automatically identify fault characteristics and
perform classification. Deep learning demonstrates significant advantages in processing nonlinear and high-dimensional data, which
enabled the development of a model framework specifically designed for power system fault diagnosis. This approach overcomes the
limitations of traditional methods that rely on manual experience and exhibit poor adaptability, significantly enhancing both accuracy
and efficiency of fault detection. The research demonstrates that this method provides new technological support for ensuring the safe
and stable operation of power grids, carrying substantial theoretical and practical significance. Additionally, it explores challenges
and improvement directions in practical applications, offering valuable references for future research.
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