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BPPID-based Steady Flow Control for Dredged Pipelines

JIANG Shuang'?, DENG Lan'?, NI Fusheng'?, WANG Xing'*
(1. School of Mechatronics Engineering, Hohai University, Changzhou 213022, China;
2. Engineering Research Center of Dredging Technology of Ministry of Education,
Hohai University, Changzhou 213022, China)

Abstract: Aiming at the dredging pipeline conveying process, it is difficult to control the mud pipeline flow rate, the required
power consumption for the conveying mud is large, the pipeline wear is serious and even occurs the risk of plugging and bursting. etc.
In this paper, A dredging mud pump pipeline conveying experimental bench which developed independently by Hohai University, and
the method of MATLAB simulation is used to study the stability control method of cutter dredger pipeline conveying. On the basic
modeling of experimental bench using the system identification, a PID controller based on the BP neural network is proposed, the BP-
PID controller is simulated and compared with the traditional PID controller, respectively carry out the flow rate step and tracking ex-
periment by using the model experimental bench. The simulation and experimental results show that the BPPID controller has adap-
tive self-learning capability. Under the complex and changing environment, the BPPID controller has better the response rate and over
time of the system and can significantly reduce the overshoot of the system with time. In these cases, the BPPID controller is suitable

for the mud pipeline conveying system which is sensitive to the overshoot. By the simulation and experiment. a reference for the stable

flow rate control is provided by the actual winch dredger mud conveying pipeline.

Keywords: pipeline transportation; dredge; cutter suction dredger ; BP neural network; flow rate control
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