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Abstract

Since JD 0il Production Plant exported crude oil to the west, the problem of serious vibration in
the outlet pipeline of external plunger pump has not been effectively solved. During the external
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transport period, there have been problems such as pressure gauge head falling off, bolt loosening
and leakage caused by pipeline vibration, which has affected production and left a hidden danger
to safety. In order to analyze the causes of the vibration of the outlet pipeline of the plunger pump,
a reasonable vibration reduction scheme is proposed to reduce the risk of pipeline resonance.
From the point of view of vibration modal analysis, the outlet pipeline 1:1 model is established in
CREO software, and the pipeline modal analysis is carried out by using ANSYS software, and the
natural frequency and modal shape of the pipeline under different boundary conditions are ob-
tained. After comparative analysis, the results show that: under the existing support conditions,
the first three natural frequencies are within the range of working frequency, and there is a risk of
resonance under the normal working condition of the pipeline. Increasing the support only at the
elbow of the return pipe will increase the low-order natural frequency to the common working
frequency and increase the resonance risk. Adding support between return pipe elbow, main line
single flow valve and gate valve can effectively improve the natural frequency of the pipeline and
reduce the risk of resonance. In addition, verifying the addition of soft connection tubes is risky.
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Figure 1. The export pump of JD central process facilities
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Figure 2. Pipeline at pump outlet
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Figure 3. Simulation model of pump outlet pipeline
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Figure 4. Grid partitioning diagram of simulation model
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Figure 5. Boundary Definition Diagram of Simulation Model
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Figure 6. The first three modal shapes without support. (a) The first mode shape; (b) The second mode shape; (c) The third

mode shape
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Figure 7. The first three modal shapes with support. (a) The first mode shape; (b) The second mode shape; (c) The third

mode shape
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Figure 8. The First mode shape
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Figure 9. The first six natural frequencies
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Figure 10. Supported simulation diagram
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Figure 12. The first six natural frequencies
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Figure 13. High pressure resistant flexible connection pipe
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Figure 14. Boundary condition diagram after adding soft connections
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Figure 15. Comparison diagram of the first mode shape
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