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Abstract

The reliable operation of relay protection devices in hydropower plants serves as a critical component for ensuring power system
safety and stability. Addressing frequent failures encountered in practical applications, this study systematically analyzes the
mechanisms and characteristics of two primary causes—device malfunctions and external interference—and proposes an operational
status identification method based on electrical parameter anomaly detection and online monitoring. At the fault mitigation level,
key technical principles including rapid isolation, self-diagnosis/self-healing capabilities, and redundant configuration are explored.
From an operational maintenance perspective, optimization strategies for setting value verification, condition-based maintenance, and
data analysis are introduced. Finally, technical measures to enhance overall reliability of protection devices are discussed, focusing
on interference resistance improvements, intelligent application integration, and personnel skill enhancement, aiming to provide
systematic references for ensuring safe operation of relay protection systems in hydropower plants.
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