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Abstract

This paper systematically analyzes the innovative applications of electrical control technology in power system automation. First,
it outlines the core components and fundamental functions of electrical control technology, while elucidating its role and technical
classifications in automation systems. Second, it explores key technological innovations including intelligent control algorithm
integration, high-reliability control frameworks, and power electronics-driven control systems. Third, the practical application
scenarios are examined through three dimensions: power generation process optimization, grid stability protection, and distribution/
consumption management. Finally, the paper examines the evolving trends of digitalization and intelligentization, discusses
approaches to enhancing control equipment performance, addresses technical challenges and standardization systems, and introduces
emerging technologies, aiming to provide theoretical references for the advancement of power system automation technology.
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