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Research on the Coupling of PLC Guide Vane Control and
Sediment Vibration Amplitude in Low Head Scenario
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Abstract

Under low-head conditions, the control accuracy of guide vanes in hydraulic regulation systems is significantly affected by sediment
disturbances. This study investigates the structural configuration and feedback mechanism of PLC-controlled guide vane systems,
analyzing the regulation range of guide vane opening/closing angles, actuator lag characteristics, and the impact of flow disturbances
on control stability in low-head environments. It explores the dynamic coupling relationship between guide vane vibrations induced
by sediment excitation and PLC control commands, proposes synchronous parameter adjustment and disturbance correction methods,
and establishes an optimization path for control strategies under variable operating conditions. The research enhances the regulation
response capability of low-head hydraulic installations in complex flow environments and provides structural insights for vibration
disturbance mitigation in hydropower control systems.
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