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Development of Third-Party Damage Monitoring

System for Natural Gas Pipeline

Seung Mok SHIN

Department of Mechanical Design, Graduate School
PUKYONG National University

Abstract

In this paper, a real time monitoring system to detect third-party
damage on natural gas pipeline is introduced. When the damage due
to third-party incidents causes an immediate rupture, the developed
on-line monitoring system can help reducing the sequences of event
at once. Moreover, since many third-party incidents cause damage
that does not lead to immediate rupture but can grow with time, the
developed on-line monitoring system can execute a significant role in
reducing many third party damage incidents. Also, when the damage
is given at a point on natural gas pipeline, the acoustic wave 1S
propagated very fast about 421.3m/s. Thercfore, the data processing
time should be very short in order to detect precisely the impact
position. Generally, the pipeline is laid under ground or sea and the

length is very long. So a wireless communication method 15



recommendable and the sensing positions are limited by laid
circumstance and setting cost of sensors.

In this paper, the svstems is designed and developed as follows: i)
DSP hased system in order to obtain the satisfied processing time, i)
a microprocessor based wireless communication system  using
commercial wireless modem, iii) the calculation and monitoring
software to detect the position of third-party damage. Especially, the
calculation and monitoring software is developed by an algorithm
using the propagation speed of acoustic wave and data base system.

Simulation results show the modeling of acoustic pressure for a
real-time monitoring of transmission pipeline to detect third-party
damage. In this simulation, we can see that third-party damage can
be detected at the position over 15km from impact source.

Finally, the developed monitoring system is examined by field
testing at Balan pilot plant, KOGAS being done in order to
demonstrate its validity through reactive detection of third-party
contact with pipelines. Furthermore, the development system was set
at practical offshore pipeline between two islands of Yul-Do and

Youngjong-Do, Korea and it has been operated in real time.
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Table | The Specification of Accelerometer
[

Contents Unit = 161/162
Sensitivity mV/g 500
Resolution g 0.00004
Linearity 25 S |
Transverse Sensitivity %% <5
Resonance Frequency kHz | 13
Amplitude Linearity 9% 1/85 g
| Shock Limit g _ 1600
Electric Noise mVrms 0.02
Output  Impedance Q < 100
Temperature T -50 to 125
Side ®xHxL mm 18x26%25
Weight g 33
. Case Material Stainless Steel
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Table 2 Characteristics and function of TMS320C32

Item Function and Characteristic

32-bit floating point operation 32 bits floating
. point operation

Qutline o o
Modified Harvard structure (3 internal bus, 1

external bus)

- A/50/80MEz according to processing speed
Processing |- One operation cvcle in 2 clocks

speed - 30 MIPS, 60 MFLOPS at 60Ml processing speed
of 330MOPS

- Two 256x32 bits internal RAM bilock
Memory |- 8/16/32 bits external memory connection

16Mx32 hits external extended memory

- 8 extended precise register of 40/32 bits

40/32 bits floating point and integer operation

Internal
ALU
structure . .
- 32 bits barrel shifter
- 2 address generators
9 channels DMA controller for /O and CPU
command
/O

- 2 timers of 32 bits

- 1 serial port for 8/16/32 bits transmission
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Fig. 28 Practical pipeline and impact detection sensors

Fig. 29 Exposed pipeline for impact experiment
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