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Abstract

With the continuous expansion of modern power grid scale and the sustained improvement of intelligentization levels, power
engineering automation control systems play a pivotal role in ensuring grid safety and stability, achieving efficient energy dispatching,
and implementing intelligent control. The system’s reliability directly impacts power transmission and distribution efficiency as
well as operational safety. Starting from the structural characteristics of power automation control systems, this paper systematically
analyzes reliability influencing factors under complex operating environments. It explores the application mechanisms of hardware
redundancy, software fault tolerance, network security, and intelligent algorithm optimization in system design, while proposing
operation optimization strategies based on data-driven and adaptive control. Research findings demonstrate that establishing a multi-
layer defense system, optimizing information interaction structures, and introducing intelligent predictive algorithms can significantly
enhance the reliability, interference resistance, and operational efficiency of power automation systems. These findings provide
theoretical support and engineering references for the safe, economical, and efficient operation of smart grids.
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