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Abstract

In the context of accelerating industrial automation, the performance improvement of electrical drive automatic control systems, as
a core technological support for industrial production, is of significant strategic importance for promoting industrial upgrading and
achieving sustainable development. Frequency converters, leveraging the deep integration of power electronics and intelligent control
technologies, have become a key driver of innovation in the electrical drive field. This paper systematically expounds on the core
working principles of frequency converters based on theories of power electronic conversion, motor control, and system optimization
methods. It delves into technical approaches related to energy conservation, system performance optimization, and provides an in-
depth analysis of application scenarios such as speed control, load adaptation, and power quality improvement. The aim is to provide
theoretical foundations and methodological guidance for technological innovation and engineering practice in electrical drive
systems, thereby facilitating the advancement of industrial automation towards smarter and more efficient directions.
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