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Optimization Design of an Electrical Closed-Loop Control System for Gate Hoist Travel Limit

Chen Kaizhi
Hubei Chengjin Electrical Co., Ltd., Jingmen, Hubei 448000, China

Abstract: Gate hoist equipment operates under conditions of high water head, long travel distance, frequent start-stop operation,
humidity, and vibration. Traditional single mechanical limit control is easily affected by contact adhesion, cam loosening,
circuit disconnection, inertial overtravel, and other factors, making it difficult to meet the requirements of positioning accuracy,
action reliability, and fault diagnosability at the same time. Based on relevant standards for hydraulic hoists, hydropower
engineering hoist design, and mechanical and electrical safety, this paper analyzes the signal chain and typical failure modes of
travel limit control systems, and proposes a multi-source redundant closed-loop architecture composed of absolute position
detection, working limit, terminal extreme limit, and hydraulic pressure feedback. The system is optimized in terms of PLC
logic, deceleration control, interlock cut-off, power-loss holding, and human-machine interface diagnosis. On this basis, a
control process of “position comparison—speed correction—terminal verification—abnormal cut-off—state tracing” is
established, and key parameter setting and acceptance methods are provided. The study shows that the core of travel limit
optimization lies not in adding a single switch, but in forming a closed loop in which detection, judgment, execution, and
feedback verify one another, so that general limit faults can be identified in time and dangerous actions can be cut off by an
independent protection chain. This study provides technical reference for electrical renovation and operation and maintenance
of hoist equipment in sluices, ship locks, and pumping stations.
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