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Abstract

Intelligent substations play a pivotal role in the digital transformation and smart upgrading of power grids, with operation and
maintenance shifting from traditional periodic inspections to proactive management based on condition and risk. This paper reviews
the overall framework and management characteristics of intelligent substation O&M, highlighting the systematic and collaborative
nature of its organizational structure, workflows, and smart features. It focuses on the practical application mechanisms and
performance of key technologies such as online monitoring and condition assessment, intelligent inspection and remote diagnosis,
as well as O&M data integration and information-sharing platforms. The study also examines how safety risk identification, graded
control, on-site operation management, and emergency response mechanisms provide crucial support for enhancing O&M safety
levels.
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