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Abstract

This paper focuses on the design and application research of PLC-based electrical control systems, systematically elaborating on
the fundamentals of PLC technology, control system architecture, and key technical implementations. Through the analysis of
PLC hardware system design and software system design, combined with core research areas such as I/O interface technology,
communication network technology, and program design and optimization techniques, the efficient and reliable operation of electrical
control systems is achieved. The modular and structured design philosophy enhances system scalability, while the integration
of industrial Ethernet and intelligent device communication promotes digital transformation. Additionally, safety logic and fault
handling mechanisms are introduced to ensure system security. The research findings can provide theoretical references and practical
guidance for the design and application of PLC control systems in the field of industrial automation.
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