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Generalized Predictive Controller of a Water Hydraulic Variable
Ballast System with Solenoid Valve Model-based Compensation
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(1. School of Mechanical Science and Engineering Huazhong University of Science and Technology Wuhan Hubei 430074;
2. Shenzhen Research Institute Xiamen University Shenzhen Guangdong 518063)

Abstract: The water hydraulics is a competitive mechanism to adjust the ballast water and also is the best choice
for ultra-deep sea manned submersible. In order to improve the flow—ate control performance in a higher sample
frequency of the water hydraulic variable ballast system ( WHVBS) a generalized predictive controller with sole—
noid valve model-based compensation ( GPCSVC) is proposed for simulation. As shown in simulation results the
GPCSVC can achieve a better tracing performance for small flow—rate than GPC in a higher sample frequency. Addi—
tionally the oscillation of identification parameters in GPC  which is caused by the nonlinearity of WHVBS is re—
strained by introduction of SVC.
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