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Abstract

In the context of global energy structure transformation and the promotion of dual carbon goals, traditional power systems face
challenges such as low supply reliability, high energy loss, and insufficient control efficiency. Transmission, distribution, and
electricity engineering automation, as core technologies for building smart grids, achieve intelligent upgrades of power systems
through the introduction of information technology and automation control technology. This paper deeply explores its technical
advantages, including enhancing power supply reliability, reducing energy consumption, and optimizing resource allocation, while
analyzing specific applications in scenarios such as distribution network automation, smart meter applications, and demand-side
management. At the same time, optimization strategies are proposed for existing issues such as technical bottlenecks and data
security. The research shows that transmission, distribution, and electricity engineering automation is a key pathway to promote high-
quality development in the electric power industry and has significant implications for ensuring energy security and promoting green
transformation.
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