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Abstract

Digital substations constitute a vital component of smart grid development, with their significance being self-evident. The design
and optimization of relay protection systems in these substations directly impact the safe and stable operation of power systems.
This paper provides a comprehensive analysis of the overall architecture, technical characteristics, and design principles of digital
substation relay protection systems. It examines the key differences between these systems and traditional protection systems, with
particular emphasis on critical aspects including hardware architecture design, protection principles and algorithm implementation,
performance improvement strategies, as well as testing, verification, and operation management. The study aims to establish a digital
relay protection system featuring rapid response capabilities, high reliability, and ease of maintenance, thereby offering theoretical
references for related engineering practices.
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