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Abstract

The stable operation of power systems is crucial for ensuring energy supply reliability. Fault diagnosis serves as a vital component
in maintaining system safety, where its efficiency and accuracy directly impact fault resolution effectiveness. Traditional diagnostic
methods, constrained by technical limitations, struggle to meet the demands of modern power systems characterized by increasing
complexity and scale. This paper addresses the critical needs of power system fault diagnosis by comprehensively analyzing the
shortcomings of conventional approaches, thereby demonstrating the necessity of adopting artificial intelligence (Al) technologies.
Exploring intelligent fault diagnosis techniques holds significant value for enhancing system resilience and ensuring reliable power
supply. The study systematically organizes foundational knowledge of key Al technologies, deconstructs their core logic in fault
identification, localization, and analysis processes, summarizes the advantages of Al applications, identifies current challenges, and
forecasts future trends. These insights provide theoretical references for the deeper integration of Al technologies in power system
fault diagnosis.
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