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Development and Practical Application of a Leakage Monitoring System for
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Abstract:  Underground pipeline has been extensively utilized for long-distance water
transmission, and the safety monitoring and early warning of water transmission pipeline leakage has been
concerned. Based on the extraterritorial water distribution project in Jiaxing, a real-time online leakage
monitoring system is built by introducing distributed optical fiber sensing and quasi-distributed
underwater acoustic detection methods. The application results demonstrate that these two monitoring
techniques can accurately located leakage points with a volume exceeding 20 L. within 30 seconds, and the

positioning error is no more than 10 m.
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Fig.1 Schematic diagram of Michelson interferometric
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Fig.2 Structure diagram of optical fiber vibration sensing

technology based on Rayleigh scattering principle
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Fig.4 Signal analysis of pipeline leakage and tapping

status
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Fig.5 Layout of signal acquisition subsystem

155 RAE T R G AL A O LR R S
JCEF I R GE . /KA 1E EK 23 km, 255 KT
o BT Y L, B KA T R AR 1 km A2 A
— AN GER 7 AT A SRS WU T I A BE R AT AR
A S E TR 2R B A TINSRAE S oR AR
AR TR 1, K B0 TR 3 A RO BT A 1 O &2
30°~60" Kl I 7555 T8 HMEE (9 N . 5 31 3 1% SO 45
BRI IR SME R ENL . [, R 204 206
LFMAREOA , LERE T PN BE DR B 2% — o0 A
G L Ik 9 A% AR L LA DU B I 55 = 07 T 42 1Y
T o

R+ A5 L2 e e84l . e
A ZOCA AL IR R G, R A D. 652 L4
A AR R A B T N E TR s, 4R A% IR A
FoiEe KHE S B AT D8 N IE S AL BT 5
Gio TEICEF KA MY 2R GE 8 i BT L 4 A
I CER K 25 A W A2 I R BB RO A5 5
LB 2 D8 I o TR VR HE FA ] v 0o RO 57 %

- 86 -



www. cnww 1985. com

MR —H, 5 B MR W AR 5 R ) & T R R )

%40 5 H 228

I, , 5 DI AHIEE /A B . D85S T REM
JEE 4 ) v O 22 (81 SR R 328 5 78 10 85 H 8 5K
AT .

55 A B A AT R G0 o 2 A A 2 R
W PG I = N NG B e 2850 NG a3 2[RI £ 5 = IR iy
W51 R ARG S KL S IR B Sl s |, &
AR BEHT, FEF L IR IR A AT T, SR
A T R P R, I T AR R B T R
Al J A5 T 2 A 10 57 =7 it TR IR ki 704 A4
L R, 7R A AT S R G ORI R R
SRV W R B 2 W R A T S R )
HRFHW AL

xR R) AL P A AL BRES R A5 S b
K FE A R IR AR TR SR O, P FOR Ak B
U HCE A 5 AR B i Sl ot . 5S4
PN B8 A3 HT FR G0 1 IR 55 25 LB A6 D8 B HL i 1)
HUAEH, SR UPS M AR H | D 6 T rl, 38 2 sl R
AMEHRXT RGN RN . 4B 25 538 1 15 B 7E D8 I
()45 BRI A2 3B A% 1) g T8 2 3l R0 38 s, AT 52
— RS R A R
4.3 LR

L ANEC K TR T 2018 4F 2 A JF T, 2021 4F
7 HMK, 2022 FF R ZH BT E ALK (UEXESR
TRAEL WL R 40 ) BEASE T A2 W R e W R 4%
B, S BIE R G A M SR F R R K (40 L/min)
XoF 38 7K A A T AT U ME IR o RIS T 4
RUNE 6 FR o

B TSRS B B 50 4 B oy
HILE 6(a) . (b), JCHA B AFE .

10 20 30 40 50 60
Hsf 1) /s
a. LIRS HH U E S

0 10 20 30 40 50
s 1] /s \
b. TeHE SRS i A

0.10
|
0.054 |

=

nE
=

5[] /s
c. BEELIHRIR S B E 5

i 1] /s
d. BB IR S I A

E6 ®EHERXBRESHH
Fig.6 Pipeline test signal analysis
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Fig.8 Signal analysis of wall demolition and plant
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Fig.9 Optical fiber vibration measurement system alarm
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