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Abstract

As the core node of smart grid construction, the efficiency and quality of electrical equipment operation and maintenance
management in smart substations directly determine grid stability. Traditional maintenance models suffer from issues like blind
repairs, delayed responses, and inefficient resource allocation, making them incompatible with smart grid requirements. This paper
proposes an intelligent operation and maintenance management system for smart substations through three dimensions: technical
architecture upgrades, management mechanism innovations, and phased implementation paths. By integrating PDCA process control
and SW1H analysis methods, the system drives the transition from periodic maintenance to condition-based maintenance through
three technological layers: perception, transmission, and platform. This establishes a full-process, intelligent, and closed-loop
management model that ensures equipment status visibility, fault predictability, and operational controllability, providing essential
support for modern smart grid development.
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