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Abstract

Against the backdrop of ongoing informatization, intelligentization, and digital transformation, substation digitalization enables
comprehensive analysis of equipment online monitoring data, terminal operational status, and behavioral recognition through
integrated intelligence systems. This significantly enhances smart grid infrastructure capabilities, elevates grid construction
intelligence levels, and improves operational management efficiency. Digital twin technology serves as a pivotal enabler for substation
digital transformation. This paper elucidates the core principles of digital twin technology, examines the system architecture and
functional applications in substation digitalization, and provides actionable insights for industry research and practice. The findings
aim to facilitate the development of smarter, safer, and more reliable digital solutions for substation operations.
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