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The Development of Third-Party Damage Monitoring System for
Natural Gas Pipeline Using Sound Propagation Model
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Abstract

In this paper, we develop real-time monitoring system to detect third-party damage on natural gas
pipeline by using sound propagation model. Since many third-party incidents cause damage that does
not lead to immediate rupture but can grow with time, the developed real-time monitoring system can
execute a significant role in reducing many third-party damage incidents. The developed system is
composed of three steps as follows: i) DSP based system, ii) wireless communication system, iii) the
calculation and monitoring software to detect the position of third-party damage using the propagation
speed of acoustic wave. Furthermore, the developed system was set at practica offshore pipeline
between two islands in Korea and it has been operating in rea time.

S : pipe area [m)]
& : displacement of gas during the passage of a

sound wave [m]
t : sampling time

p : gas density[km/m’]
ba A c: (sound speed)
tp 1 B v : ratio of specific heats
tr o A B R : universal gas constant [m°K-1/(gm/gm.mole)]
x4 1 C A T : absolute temperature [°K ]
Tp: C B M : molecular weight of the gas [gm/gm.mole]
3 : decay factor k : wave number
v : volume of element [m’] A+ wave length [m]

dz : thickness of element [m]
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