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Abstract

Rail transit stations are characterized by high passenger flow density, a wide
variety of electromechanical equipment and complex operating environments. Risk
factors such as fire, water immersion, abnormal temperature rise of equipment, and
leakage of toxic and harmful gases pose a continuous threat to operational safety. The
traditional monitoring mode relying mainly on manual inspection and decentralized
instruments suffers from poor real-time performance, weak linkage capability, and
difficulties in unified data archiving. This paper conducts an engineering design
research on the rail transit station safety monitoring and early warning system based
on Programmable Logic Controller (PLC). On the basis of clarifying the business
requirements and index constraints of station safety monitoring, an overall technical
scheme with a hierarchical architecture is proposed. Combined with the
characteristics of low-voltage power distribution and on-site actuators of the station,
the main circuit and power supply interfaces are overall planned. Taking PLC as the
core controller, the I/O resource configuration including analog input and channel
planning are completed. Following the organizational concept of OB1 main program,
the logic of periodic scanning, fault diagnosis and alarm output is designed. The
visualization of key parameters and hierarchical early warning prompts are realized
through the main human-computer interaction monitoring screen. Key engineering
points including communication, redundancy and maintainability are discussed. The
design process is mutually verified with drawings, program structure and
demonstration video materials, which can provide a reference for the safety
monitoring renovation projects of similar stations.

Keywords: rail transit station; safety monitoring; early warning; programmable

logic controller; analog input; human-machine interface
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