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Construction and Application Practice of Automated Control System for Irrigation District
Water Gates Based on LCU and AI-Assisted Analysis

Sun Shouchun
Heze Smart Water Co., Ltd., China Shandong Heze 274000

Abstract: Water gates are important control points for water distribution in irrigation districts, flood prevention and
drainage, and ecological water replenishment. Traditional manual monitoring and decentralized control methods
struggle to meet the needs of safe, precise, and continuous operation in modern irrigation districts. Relying on the 2023
continuation and modernization project of Yantan Irrigation District in Shandong Province, an automated water gate
control system centered on LCU control cabinets has been built. The system integrates load position meters, upper
and lower limit protection, video monitoring, communication networks, and SCADA monitoring software to achieve
centralized collection and remote supervision of gate opening, load, start-stop status, alarm information, and on-site
video. On this basis, an Al-assisted analysis module has been introduced to comprehensively assess opening/closing
times, load fluctuations, alarm frequency, and video footage, forming abnormality identification, risk classification, and
inspection suggestions. Practice shows that this solution, without altering the PLC main safety control link, improves
gate station operation visibility, fault detection timeliness, and refinement of operation and maintenance management,
providing a reference for automated upgrades and intelligent operation of small to medium irrigation district water
gates.
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Intelligent operation and maintenance
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