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The Synchronous Control System Design of a Movable Weir using Coupling Structure
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ABSTRACT

The weir to regulate water level in a tide generation tank is above and below carried by two electric cylinders which are mounted on right and left of
weir itself. In this case, a movement difference between right and left cylinder causes unbalance of weir and friction between weir and guide. And then, the
weir will not be sent to target point. In this study, a synchronous control system is developed to take accurate and quick equilibrium of the weir. The control
system based on cross coupled structure consists of two I-PD controllers and a lead compensator. Each of the I-PD controllers is designed in order that the
electric cylinder may exactly follow the reference signal without overshoot and input saturation. And the lead compensator is designed to achieve stable and
accurate synchronization. Finally, the simulation result shows that the designed synchronous control system is effective for elimination of synchronous
error.
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item value unit
K, 2.26x10* Nm/A
K, 5.0
K 2.22x10"! V/rad/s
R, 1.6 Q
J, 3.50x 10 * kgm?/rad
B, 5501077 Nm/rad/s
J; 2.50x10* kgm?/rad
M, 5.00x10"* kg
B, 6.00x103 N/m/s
P 1.00 < 1072 m
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