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Abstract

Pipeline leakage monitoring is of great significance to ensure the safe operation of natural gas
long-distanced pipeline. This paper introduces the mechanism, composition and function of the
intelligent sound wave leak detection system, and introduces the application of the system in
Zhuhai Zhongshan Natural Gas Pipeline Project in detail. The results show that the intelligent
acoustic wave leak detection system is accurate and effective in the long-distance natural gas
pipeline testing, with high system robustness, quickly response, accurate positioning, and has
practical significance.
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Figure 5. Station (valve chamber) system construction drawing
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Figure 6. Pipeline route
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Table 1. Experimental record of hand wheel rotation deflation
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Figure 7. 12.18 Data of Tanzhou outgassing experiment (Nanping Tanzhou)
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Figure 8. 12.23 data of Nanlong outgassing experiment (Nanping Tanzhou)
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Figure 9. 12.23 data of Nanlong outgassing experiment (Tanzhou Nanlang)
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Figure 10. The installation position of orifice plate device in Nanlang station is shown in the frame
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Figure 11. Leakage orifice plate
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Table 2. Experimental record of air release from leakage orifice plate
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Figure 12. 15:25:00 Nanlang outgassing test data and alarm record
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Figure 13. 15: 39:50 Nanlang outgassing experiment data and alarm record (7 mm test)
[ 13. 15:39:50 FBAMIS SLI0 BHR AR ET R (7 mm K

4.3. SERESTHRT

TIPSR (TR B IR ALAR) b, X CGRIR KRBCR P AR MRS S AN R . TE TR B s
B, A )R 2 (G40 ) Fe PE 4.5 PEI LR (6 mm MR LR A) S S AN . fEAS R BT, H AT AT DA 2
AR LA 7 mm, EZJE R %0l R K, ERFELAR I P AR RS 5088 . 75 BIZR G kit
St YA RS A A I AU AT R, A% IR R B SERR R LR Z > 5 ANk, R AR RS S
B — NS AR, RIS 5 15

HRFE AR T B U AR IR E 0 7 B T A3 R 45 e

1) ARUTBCARIRARHE SR [F) 287 S 7 AT AR, PR R R R 7 2, /N P
4B, FERANK S AR ENE S, WBUBE AR UL, 5 BRI 545 SR

2) AFMKIEFLARIAR T AT T A FEFLAR B SIR: 50 mm. 30 mm. 12 mm. 10 mm. 8 mm. 7
mm. 6 mm. HNARIFLESA 7 mm, ERFIBUR (IR 8 ) 7 mm AL N IR A 1R
ZEANIE 50 K, ABBURMEfEERUL, SRS A F RGAs R

Dolphin % 88 % ik HE e 1 I 2 48 6 N R A5 SRl s A0 i, s IR SR AR I, SEILE A E
B o

DOI: 10.12677/jsta.2020.83011 105 FRIEB AR 5 N H


https://doi.org/10.12677/jsta.2020.83011

F# &

Sk

[1] EEZXSGE. 2015 FhESGHFEEM]. dbat HEEXS R, 2015: 8-11.

[21 #rihA, FhK, FLIAE, 55 MM RN EIEMIRAN]. RERY AN BHRRIES TREARMR,
1994(6): 782-787.

[81 Eilfh. HPNERSARIEERRMAD]. BFEHEAR SR, 2014(2): 22-24,

[4] Yang, G, Liu, Y., Wang, Y., et al. (2015) EMD Interval Thresholding Denoising Based on Similarity Measure to Se-
lect Relevant Modes. Signal Processing, 109, 95-109. https://doi.org/10.1016/j.sigpro.2014.10.038

[5] Wade, W.R. and Rachford, H.H. (1988) Detecting Leaks in Pipe Lines in Pipe Lines Using SCADA Information. Pipe
Line Industry, 68, 64-66.

[6] Wang, Z., Chang, J., Zhang, S., et al. (2015) An Improved Denoising Method in RDTS Based on Wavelet Transform
Modulus Maxima. IEEE Sensors Journal, 15, 1061-1067. https://doi.org/10.1109/JSEN.2014.2360559

[7] Li, S, Wen, Y., Li, P., et al. (2014) Modal Analysis of Leakage-Induced Acoustic Vibrations in Different Directions
for Leak Detection and Location in Fluid-Filled Pipelines. IEEE International Ultrasonics Symposium, Chicago, IL,
3-6 September 2014, 1412-1415. https://doi.org/10.1109/ULTSYM.2014.0349

[8] =Bmpde, Mk, SABkME, TRESC WMAREE TR LS NIRER E A G BBOR SRR [J]. 4SRR3R, 2015(36):
481-498.

[O1 ZEWi4, Y, S0, B TR T H-IURE0R & B S EALSE N E L] (A2, 2012(33):
2594-2600.

[10] W=, CEMg, Z2°F, %5 RH EMD RS TE MR 5 S 1R[], G2k, 2015, 36(6): 1397-1405.

[11] Demirci, S., Yigit, E., Eskidemir, I.H., et al. (2012) Ground Penetrating Radar Imaging of Water Leaks from Buried
Pipes Based on Back-Projection Method. Ndt & E International, 47, 35-42.
https://doi.org/10.1016/j.ndteint.2011.12.008

[12] FMEEE, HRRH, WRVLVE, 5. JREIE I W5 A i TE MR FLAR TR KB AL[T]. XA AR 244, 2014, 35(12):
2835-2842.

[13] EFRN. HIREFRRT R RGEET RSHLD]: (22 Anig ). K& KEB TR, 2019.

DOI: 10.12677/sta.2020.83011 106 IR AR S R


https://doi.org/10.12677/jsta.2020.83011
https://doi.org/10.1016/j.sigpro.2014.10.038
https://doi.org/10.1109/JSEN.2014.2360559
https://doi.org/10.1109/ULTSYM.2014.0349
https://doi.org/10.1016/j.ndteint.2011.12.008

	Practice of Intelligent Sound Wave Leak Detection System in Long Distance Natural Gas Pipeline
	Abstract
	Keywords
	智能音波测漏系统在长输天然气管道上的实践
	摘  要
	关键词
	1. 引言
	2. 音波检漏系统介绍
	2.1. 管道泄漏声波产生机理
	2.2. Dolphin智能音波泄漏监测系统

	3. 信号处理 
	3.1. 小波变换用于信号去噪
	3.2. 微弱信号提取

	4. 音波测漏系统放气实验
	4.1. 手轮转圈模拟泄漏操作
	4.2. 泄漏孔板模拟泄漏操作
	4.3. 实验分析

	参考文献

