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Force Balance Control Technology of Vertical Ship Lift with Wire Rope Winch
LI Qian', XU Shenghong® ,HUANG Jingen', LU Yongya'
(1. Hangzhou Guodian Machinery Design and Research Institute Co., Ltd., Hangzhou 310030, China;

2. Goupitan Power Plant of Guizhou Wujiang Hydropower Development Co., Ltd., Zunyi 564400, China)
Abstract : To study the force balance control technology for a vertical ship lift with wire rope, the motion and characteristics of the
ship carrying chamber of the wire rope winch vertical ship lift in the suspended state are clarified based on the dynamic analysis
of the ship lift system. The ship lift system is divided into four subsystems, and a three closed—loop control system is designed
based on the coupling relationship of each subsystem in the ship lift system. The torque loop controller, speed loop controller,
and position loop controller are used to compensate and control the torque error, speed error, and position error of the ship lift
system, improving the force balance of the ship lift system. It is verified that the proposed method can effectively control the reel
angle of the ship lift system, the trim angle of the ship carrier chamber, and the piston of the hydraulic cylinder in a stable state
with good balance control effects.
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