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Abstract

The safe and stable operation of power systems relies on the high reliability and rapid response of relay protection devices. With
the expansion of power grid scale and increasing complexity of equipment, traditional relay protection methods based on setting
adjustment and logical judgment can no longer meet the demands of intelligent and refined operation and maintenance. This paper
investigates the construction of relay protection fault diagnosis and prediction models using big data analysis technology. By
collecting and cleaning multi-source monitoring data including current, voltage, phase angle, and switch status, a feature database
is established. Machine learning and deep learning algorithms are employed to extract fault characteristics and recognize patterns.
The study proposes a fault diagnosis process based on temporal feature fusion and intelligent algorithm optimization, which has been
validated through operational data from actual substations. Results demonstrate that this method outperforms traditional algorithms in
fault identification accuracy, response time, and early warning capability. The research provides theoretical foundations and technical
support for intelligent relay protection and secure grid operation.
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