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Abstract : Amid the current prominent contradiction between energy supply and demand and the widespread
promotion of green development concepts, the energy-saving transformation of electrical automation
equipment has emerged as a crucial direction for industrial transformation and upgrading. PLC variable
frequency energy-saving technology, with its precise control capabilities and significant energy
consumption optimization effects, has gradually become a core technical means to enhance the
energy efficiency of electrical automation equipment. This paper first elaborates on the basic principles
of PLC variable frequency energy—saving technology, including the integration mechanism of PLC
control logic and variable frequency speed regulation technology. Subsequently, by combining typical
electrical automation equipment such as fans, pumps, and compressors, it further analyzes the specific
implementation methods and energy-saving pathways of this technology in different application
scenarios. It explores key issues such as hardware adaptation and control algorithm optimization
during the application process and proposes corresponding solutions. Finally, it looks forward to the
development trend of integrating PLC variable frequency energy—saving technology with emerging
technologies such as the Internet of Things (IoT) and artificial intelligence (Al), providing theoretical
references and practical insights for the energy—saving upgrade of electrical automation equipment in
the industrial sector.
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