KIGAS Vol4, No.3, September, 2000
(Journal of the Korean Institute of Gas)

=

FMOolEt SME 0|88 MAIZF EFZAL ZEA] AlAgd Jj

HES - ZMS - FUS - USF - HEF - YN - TAHK - =8P

(2000 9€9 79 A<, 200008 9¥ 30 A=)

Development of Real Time Monitoring System
for third party damage Detection Using Wireless Data
Communicating

S.S.Park - S.H.Cho - HR.Yoo - D.K.Kim - K.S.Jeon -
D.J.Park - S.J.Koo - Y.W.Rho
R&D Center, Korea Gas Corporation
(Received 7 September 2000 ; Accepted 30 September 2000)

22 of

ANgeoz U3, FHAYHE V&2 & 4+ e BY
F NAEE FAddolel A& o] &3t /MEaGa, vhakek s el gl & 5
AAYE B3l F8A4L BESAD

Aol AHEE wl@E F Zo] 1365m, +8U¢3 86kgf/ent, A7 12inchd 44 $£F
A7t A S ALt FAAYAA FAYR AXLAE WBAWNAA FHe0 &
2 1%4 59 Ag g

gl FtaiA= FAE
g

Abstract - The real time monitoring system is developed to detect third party
damage imposed on natural gas pipeline and to estimate a damage position in section
of pipeline in need of monitoring the third party damage.

The monitoring system uses wireless data communication in order to build up data
communication network.

The availability of monitoring system was evaluated through full scale field damage
test at Masan's submarine gas pipeline.

It was turned out that the estimation error was one percentage of the propagation
speed of damage sound in the gas pipeline.

Key words @ real time monitoring system, third party damage, damage position,
wireless data communication, submarine gas pipline
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Fig. 1. schematic diagram of real time
third party damage monitoring
system
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Fig. 2. The flow chart of procedure to
detect third party damage

o] Eetdl 312pC/ge) #A=E& 713 7t&%
ZAE MAGlY A3ZE 7AEn FEF7]NA
10V/g2 FZ8o FZ7)d WA¥ bandpass

_60_



TAgole FAL o4 AN A

filter2 1~1kHzEel A5 E "elgsin A
A A FaA At & AF5 9
LW triggerdtx, triggerAl T+#  waved
RS232C9l 19200bpsE FAH2Y& E3ld u)
olEf A Al Ade] BulZ}h wi@e vl
Me 7tE& A, FE7)8 AR MEE ethernet
2 2 triggerdt trigger® A3 ¢ waved Tt
olg] BAMAE7|2 Ul dolg EAH
71N e trigger®d AE o] &8l 79
g Asn FuLol A Holdt.

3. 349x & LnglF ¥ MY

F3AAE ¢7 MM Figdsh o] 4
ME el FFo MAsn FHAUNZY &5
2 =2E ARAE 9E, FAAXE BAY
 Sleh(3]

x12 FAAHCAA AMAZAAY AE, x2
T CoAAM AMB7A S Agelth De AAMA
st AXBY WiAAAYZ Fod, x1F x29
Azl ol Zeol 2D, (22 Yehd & 9l
o.

v (tl—t2)+D
2

v (tz—tl)""D
2

xl = )

X2 = (@)

714 pE iAW S8 &Zo
Hhe ST AdAC =egdted A
Alzkelth f= BAIAMG =ddlsd das
Ztolt}.
Ay @ vpibst A Jhelg XA FH
AMAHL)E 1334m, Al FT Aeolde
13mel x, & A Al A=(D)e 1365meldt.
A8 FAAANE T3] Al FF A
At e Ao g B8 Hojokwk &
o}, AzbE7IEE HA e Y] AlsA g
71 AZtel EEo uEl MR AzeiAe
A ZUen. weks AzEVIEE 98y
AgAoA d¥e +PsAT Figde ATF
7188 A d¥E ALEoth #H Fig.l¥
ANz dXg & EA HE o4y 3
& 7hste EUE Y g A7 FE 43 A
71 & 0.6922sece] A|ZbA}ol( 4HE BT

'—ﬂ‘v
L
hon

>

A Azd A

Slonal processo,

. 3. Cross section of the subsea piplin
damage position estimation

R5232C Cable

Impact

Slanal processo

Amp.
IND
Sensor

Fig.

aeba A(1),Q2)e F

& AZkA}ol 4tE AAFE

Amp. Y
U GND
Sensor
y
o
4. Experimental setup to make same
time base

M) AEA e A~
otz 4(3),4)%

Zol REHH, AFY FAAAY AAE T
g 4 gl

i = v-(tl—té—dt)+D 3)

o = v'(tz—té—dt)-i-D @)

Adrte Mol A 24 &9 T8 4

Gyst ol FEPT, WA AHE o]AHq

A~z AREYY. 2tz

R

@27t

234 BGAN BALY FA 7hs BAEY
AFoz wEol Aok

_61_

x RT

= 421.3[ m/ sec1(5)

U:

FE 723832 A4d A3x 20000 9¥



A A
O

. ratio of specific heats{ 1.32]
. universal gas constant[ 8, 318J/ kmo!l - K]
. absolute temperature [ 291K]

: molecular weight[ 184g/ kmol]

Fig. 5. field experiment using imp
machine

Fig. 6. lead shot to reduce rebound
impacts
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Fig. 7. the waves obtained from field
experiment
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Fig. 8 sensorA’s signal fft

(5kg, 10kg, 20kg weight)
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Fig. 9. sensorB’s signal fft
(5kg,10kg,20kg weight)
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Fig. 10. 20kg barbell’s signal fft
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