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Research on modeling, testing, and state monitoring of racks in the Three

Gorges ship lift

CAO Yi', WANG K¢, LI Weixiong', HU Jixiang®, SHI Duanwei’

(1. China Three Gorges Corporation, Wuhan 430010, China; 2. Changjiang Survey, Planning, Design and Research Co., Ltd.,
Wuhan 430010, China; 3. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The Three Gorges ship lift employs a vertical ship lift model using gears and racks, with the racks serving as
the transmission component for the driving equipment of the ship lift during lifting operations. The safety and reliability
of the equipment are crucial for the overall safety of the ship lift operation. Therefore, it is essential to establish an
intelligent online state monitoring system for this purpose. This study constructs a small-scale test bench to simulate
various defect conditions and utilizes the frequency spectrum slice analysis method based on synchronous compression
wavelet transform and the fault diagnosis method of gated cyclic neural network to detect and identify issues such as
poor lubrication, tooth surface pitting, and tooth root cracks in the racks. The experiments demonstrate the effectiveness
of this diagnostic approach. Building upon these findings, an online condition monitoring scheme for the pinions and
racks used in the Three Gorges ship lift is proposed, aiming to provide technical support for the intelligent management

and maintenance of the lift.

Key words: pinion and rack; state monitoring; synchronous compression wavelet transform; gated cyclic neural

network; fault diagnosis
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