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Abstract

Recently, a number of underground pipelines have been’ drastically increased. The integrity of these .
buried pipelines, especially gas transmitting pipelines, is of 1mponance due to an explosive characteristic
of natural gas. The third party damage is known as one of the most critical factor which causes fatal

‘ ac01dents For this reason, a number of systems detecting third party .damage are under development. :
' The' rhajor concern in the development of third iparty damage detection system is to transmit vibration '
s1gnals out of accelerometer to signal conditioner and data acqulsltlon system without any interference
caused by noise. The objective of this paper is to develope a fiber optlc accelerometer applicable to
th1rd party damage detection system. A fiber optlc accelerometer was developed by use of combining .
pr1nc1p1es of one degree of freedom vibration model and an extrinsic Fabry-Perot interferometer. The :
developed - fiber optic accelerometer was- designed to perform with a sensitivity of 0.06ml/g, a
frequency range of less than 6kHz and an amplitude range of -200g to 200g. The developed
accelerometer was compared with a piezoelectric accelerometer and calibrated. In order to verify the
devéloped accelerometer, the field experiment was performed. From the field experiment, vibration
signals and the location of impact were successfully detected. The developed accelerometer is expected -
to be used for the third party damage detection system which requires long distance transmission of :
signals,
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Fig. 1 A schematic illustration of the fiber optic
accelerometer
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Fig. 2 A single degree of freedom model for a
. seismic acceleration transducer :
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Fig. 3 Fabry-Perot interferometer of the fiber optic
accelerometer
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Table 1 Material property

Material property Value
Mode Type Single mode
Numerical Aperture 0.1

Optical | Operating wavelength 1310 nm
fiber | Core diameter 8.3 um
Mode field diameter 9.5% 0.5 Yzii
Cladding diameter 125.0+ 2.0
Stee] | DEmSItY (0 ) 7800 kg/m’
Young's modulus 200 GPa
Plexi- | Density 1180 kg/m’
glass | Young's modulus (E5) 63 GPa
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Fig. 6 A photograph of experimental . set-up : for
sensor calibration :
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Fig. 7 A schematic diagram of field experiment
set-up
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Fig. 8 A photograph of field experiment set-up
(a) Fiber optic accelerometer.
(b) Piezoelectric accelerometer.
(c) Signal conditioner and oscilloscope.
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Fig. 9 Comparison of dynamic response between
two different accelerometers at 1.4kHz
(a) Fiber optic accelerometer.
(b) Piezoelectric accelerometer.
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Fig. 10 Comparison of vibration signals for the
impact experiment
(a) Fiber optic accelerometer.
(b) Piezoelectric accelerometer.
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Fig. 12 The signals obtained from field experiment
(a) Fiber optic accelerometer. ‘
(b) Piezoelectric accelerometer.
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