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Fig.1 BIGRU network structure diagram
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Fig.2 Flow chart of prediction system
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Fig. 4 Sample entropy reconstruction sequence
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Tab.1 Comparison of prediction results of different

models in X direction of upper guide swing

s M yiape Rguse R*
GRU 3.349 9 3.5314 0.785 9
LSTM 3.421 4 2.968 1 0.827 1
BIGRU 3.596 7 3.224 5 0.822 4
VMD-PSO-BIGRU 2.3831 2.2013 0.868 1
VMD-SE-PSO-GRU 2.245 8 2.581 4 0.874 6
VMD-SE-BIGRU 2.6459 1.819 3 0.910 6
VMD-SE-PSO-BIGRU 1.258 2 1.286 7 0.953 6
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Fig. 5 Comparison of model prediction results for

X direction of upper guide swing
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X direction of water guide swing
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Study on Water and Sediment Migration and Anti-silting in

Trunk Channel for Yellow Diversion Irrigation Area

WANG Ze-xun' s XIAO Juan' ., WU Wen-yong”
(1. College of Water Resources Science and Engineering, Taiyuan University of Technology,Taiyuan 030024 ,China;
2. China Institute of Water Resources and Hydropower Research,Beijing 100038, China)

Abstract: In order to deal with the serious problem of siltation in the main channel of the Yellow River Diversion Irri-
gation Area in Zuncun Village. Shanxi Province, a field water and sediment test was carried out on the main channel. The
distribution law of suspended sediment in the channel, the relationship between channel flow and sediment deposition, and
the sediment carrying capacity of the channel flow were explored by using the vertical suspension index and the planning
solution method, so that it could express the sediment carrying capacity of the flow within a certain range. The critical
suspended flow corresponding to the channel particle size was put forward. It was beneficial to prevent siltation by adjus-
ting the flow according to the working conditions and particle size. The sediment carrying capacity formula was opti-
mized. The conclusions are as follows: When the diversion flow is 4. 46-24. 52 m® /s, the sediment content in the channel
is between 0. 9-4. 0 kg/m”, and the sediment content is positively correlated with the flow velocity. The channel flow can
be properly adjusted to more than 39. 6 m’/s to effectively suspend the sediment with large particle size. The correlation
between the optimized sediment carrying capacity formula and the measured value of the main channel sediment reaches
0. 828, which indicates that this formula can reflect the current sediment concentration to a high degree. and provide sup-
port for the design and analysis of the balance of channel erosion and deposition in the later stage.

Key words: channel water flow; sediment carrying capacity; deposition of sediment; particle suspension
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Vibration Trend Prediction of Hydropower Unit Based on VMD-SE-PSO-BIGRU
FU Bo',NIE Xing-yu', ZHAO Xi-lin' , WANG Shi-wen' , L1 Chao-shun’
(1. College of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430068, China;
2. College of Civil and Hydraulic Engineering, Huazhong University of Science and Technology , Wuhan 430074, China)
Abstract: In order to improve the prediction accuracy of vibration signals of hydropower units, a prediction method
based on variational mode decomposition(VMD), sample entropy (SE) reconstruction and particle swarm optimization
(PSO) optimization of bi-directional gated circulation unit(BIGRU) was proposed. In the VMD-SE-PSO-BIGRU model,
firstly, the vibration signal was decomposed into several subsequences by VMD), and the subsequences were reconstructed
by SE. The trend, oscillation and noise components of the vibration signal were obtained. Then, parameter optimized
BIGRU prediction models were established for the reconstructed components. Finally, the prediction results of each com-
ponent were superimposed to achieve vibration prediction. Compared with other models, example analysis shows that the
prediction error of the model is smaller and the prediction accuracy is higher, which can effectively predict the vibration
signals of hydropower units.
Key words: vibration trend prediction; variational modal decomposition; sample entropy; particle swarm optimiza-

tion; bidirectional gated circulation unit





