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Abstract :

This paper systematically examines the application and challenges of digital relay protection

technology in nuclear power plants. It first outlines the core principles, technical advantages, and

strategic role of this technology within safety systems, highlighting its digital, programmable, and

networked characteristics. Subsequently, it analyzes practical implementations in critical systems

including generator-transformer units, plant power supply, and safety—level auxiliary equipment. The

paper then delves into major risks and challenges such as cybersecurity, software stability, and

electromagnetic compatibility. Finally, it proposes targeted solutions for future development, including

enhanced defense-in—depth measures, comprehensive standardization frameworks, integration of

intelligent technologies, and talent cultivation initiatives. The study aims to provide theoretical support

for the safer and more reliable application of this technology in the nuclear power industry.
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