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[Abstract] Against the backdrop of accelerated energy transition and diversified electricity demand, the
automation of power supply system transmission, distribution, and utilization engineering has become the core
of enhancing power supply reliability and efficiency. It relies on a four—layer architecture of
"perception—communication—control—application" to coordinate power flow and information flow. However,
in actual operation, prominent issues such as insufficient equipment synergy and compatibility, weak data quality
and processing capabilities, significant load adaptation difficulties, and incomplete security protection hinder
automation eftectiveness. To address this, it is necessary to strengthen coordinated control through standardized
equipment selection and system integration, build a "edge computing + cloud computing" data governance
system to enhance intelligent processing capabilities, implement differentiated regulation based on load
classification and improve the "source—grid—load—storage" coordination mechanism, establish a multi—level
"network—equipment—software" security protection system, and innovate an "remote monitoring + intelligent
inspection" operation and maintenance model. This series of optimization strategies can overcome operational
bottlenecks, providing solid support for the intelligent upgrade of power supply systems and the construction of
a modern power supply system.
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