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Abstract

The safe and stable operation of power systems is crucial for national economic development and social stability. Relay protection
serves as the primary safeguard for electrical infrastructure. This paper focuses on analyzing critical components of relay protection
systems, particularly fault diagnosis and mitigation strategies. The study first systematically categorizes common power system
faults, including short circuits, ground faults, and line breakage faults. It then details analytical methodologies for these faults,
covering fault data collection, characteristic analysis, and precise fault localization. Building on this foundation, the paper emphasizes
troubleshooting approaches for malfunctioning protective devices and post-fault response protocols encompassing isolation,
restoration, and preventive measures. Through evaluating implementation effectiveness and establishing continuous improvement
mechanisms, the research aims to develop a comprehensive and robust fault prevention framework, thereby enhancing the overall
reliability of power systems.
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