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Abstract

This study addresses the goal of efficient and cost-effective shale gas development by analyzing the requirements for unmanned
pumping units. The research identifies critical functions including remote monitoring, intelligent control, data acquisition, early
warning systems, safety reliability, and maintenance management. A tailored unmanned return fluid pumping unit solution for the
Sichuan-Chongqing region has been developed. The system employs PLC to monitor key parameters such as centrifugal pump motor
bearing temperature, pump bearing temperature, silencer chamber temperature, and pump pressure, triggering automatic shutdown
when thresholds are exceeded. An electromagnetic flowmeter installed in the unit transmits flow data to the PLC, enabling real-
time monitoring and recording. The PLC system uploads data to a monitoring terminal, facilitating remote supervision of centrifugal
pumps. Compared to traditional manned pumping units, this unmanned solution reduces labor costs, alleviates on-site maintenance
pressure, enhances operational efficiency, and holds significant implications for shale gas development.
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