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Abstract

Marine pressure simulation is of great significance to Marine resource development. Ocean pres-
sure simulators help in the development of deep water. This paper introduces a new type of Marine
pressure simulator with double motors and pistons. After introducing the structure and working
principle, the mathematical model of the system is established. Pressure simulator has the charac-
teristics of nonlinearity, strong time-variability, strong interference and strong coupling. Tradi-
tional PID cannot meet the control requirements. Therefore, BP neural network PID control pres-
sure simulation equipment is proposed. After the feasibility is verified by simulation experiment in
matlab, the experimental platform is built for experimental verification. The experimental results
show that BP neural network PID control can overcome the defect of traditional PID control to
some extent and improve the performance of pressure simulation equipment. In the step pressure
experiment of 1 MPa, the response time of 1.5 s and the relative overshoot of 8.7% were reduced
and the anti-interference property was enhanced.
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Figure 1. Structure of pressure simulator
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Figure 2. Pressure simulation experiment platform
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Figure 3. Mathematical model of system control
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Figure 4. BP neural network PID control principle
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Figure 5. Schematic diagram of three-layer neural
network
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Figure 6. Simulation model
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Figure 7. 1 MPa step pressure simulation experiment
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Table 1. Pressure response in PID and neural PID control

%% 1. PID Fn#04£2 PID =510 E J0m B2

U WARrS t/s % tJs e,/(mm-s™")
£ PID 13.8 1.1% 14.6 0.19
14 PID 15.2 9.8% 16.1 0.45
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Figure 9. Trapezoidal pressure simulation experiment
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