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Fuzzy Self Disturbance Rejection Control Method for Centrifugal Pumps in
Hydraulic Engineering Based on Multi variable Neural Network PID

SONG Bo
(Henan Province Hydrology and Water Resources Center, Zhengzhou 450000, China)

Abstract: The fluid in a centrifugal pump has the characteristic of relative approximation error in an eddy current, which
results in external disturbances such as water flow fluctuations and changes in pipeline resistance. It is is difficult for a single
flow control method to describe the uncertainty in the operating state of centrifugal pumps, with overshoot problems and e-
ven oscillation resulting in poor control effectiveness. Therefore, a fuzzy self disturbance rejection control method based on
multi variable neural network PID is proposed. Analyze the flow characteristics of centrifugal pumps in hydraulic engineer-
ing, and calculate the total flow velocity of centrifugal pumps. To address the above uncertainty of centrifugal pumps, a hy-
brid control strategy combining fuzzy logic and neural network self-tuning is proposed, which constructs a multi variable neu-
ral network PID fuzzy self disturbance rejection control structure. The flow error and rate of change of the centrifugal pump
is obtained through sensors, which are input into the fuzzy PID controller through fuzzifization process. The controller self-
tunes PID parameters according to preset rules, and then this parameters are further optimized through a multivariate neural
network. The optimized parameters are used to adjust the control output of the centrifugal pump, achieving a precise flow
control. Meanwhile, the anti-interference ability of the system is further improved in the self disturbance rejection correction
stage, with a closed loop for the entire control process. Through continuous negative feedback adjustment, the flow error is
constantly corrected, which achieves that the output flow of the centrifugal pump is stable within the target value range,
thereby ensuring the stable operation of projects. Experiments are conducted on three different pipe gallery positions to sim-
ulate interference states such as different water flow pressures, the results show that the maximum flow velocity does not
exceed 105, 102, and 103 m’/h at all three positions, while the comparative methods exceed the limited maximum flow ve-
locity, indicating that the method can effectively and stably control the flow velocity of centrifugal pumps.

Keywords: multivariate neural network; PID; fuzzy; self disturbance rejection control; centrifugal pump; flow
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