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Abstract

As power systems increasingly evolve toward automation and intelligentization, traditional relay protection devices have
demonstrated limitations in handling complex faults, multi-source disturbances, and nonlinear information, including delayed
responses, significant diagnostic errors, and rigid decision-making rules. Artificial intelligence (AI) technology has shown remarkable
advantages in big data analysis, pattern recognition, and fault prediction, providing innovative approaches for intelligent diagnosis
and optimization of relay protection systems. This paper analyzes current fault characteristics in relay protection systems and explores
the feasibility and effectiveness of Al-integrated fault diagnosis. The study focuses on applying neural networks, fuzzy logic, support
vector machines, and deep learning algorithms to address false trips, failure to trip, and misjudgments in relay protection. Combining
real-world operational scenarios, we propose a multi-source fault identification model that integrates data-driven approaches with
expert knowledge, enabling high-precision fault identification and rapid response during troubleshooting processes.
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