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Leakage Detection and Denoising of Large Diameter Gas Pipeline
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Abstract: Aiming at the leakage problem of large diameter gas pipeline, we studied the infrasonic leakage
detection technology and the denoising method of infrasonic signal. Firstly, the Lighthill equation and the FW-H
equation were used to describe the generation mechanism of infrasonic wave in gas pipeline. The leakage point
was accurately located by a sensor receiving the time difference of the infrasonic signals at both ends of the gas
pipeline. Secondly, the FLUENT simulation model was established to simulate the pressure and velocity
distribution of gas in the pipeline. It was found that the flow field was disorganized near the simulation leakage.
A strong whirlpool and infrasonic waves were produced. Finally, the infrasonic signals of Yuji gas pipeline were
collected, and the SNR and RMSE of two denoising algorithms were calculated by MATLAB. Based on wavelet
transform, the infrasonic denoising software for gas pipeline leakage was compiled to deal with the infrasonic
signals. The results showed that the denoising effects of wavelet transform were better than those of Fourier
transform.
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Fig. 1 Location principle of pipeline leakage point
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Fig. 2 Simulation model of gas pipeline
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Fig. 3 Distribution of gas pressure in pipeline

576e+03
I5.48e+03

5.19¢+03

491e+03

4.62e+03

433¢+03 y

4.05¢+03

376e+03 Rl

348e+03
3.19e+03
291e+03
2.62e+03
2.34e+03
2.05e+03
1.77e+03
1.48e+03

| 1.20e+03
9.11e+02
6.25e+02

340e+02
- 546¢+01
Velocity Vectors Colored By Velocity Magnitude (mm /s)

B4 BEANSEREDT

Fig. 4 Distribution of gas velocity in pipeline
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Fig. 5 Comparison of Fourier transform and wavelet

transform denoising processes
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Tab. 1 Sw and Rys: of two denoising algorithms
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SNR RMSE
LA 46 17.68 0.865
N 20.62 0.421
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Fig. 6 Software denoising of infrasonic signal
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