’i) Check for updates

SHA|AHZSHS|X| H273& HM4Z pp. 19-25 2023 82l ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2023 27 4,019
Vol, 27, No, 4, pp. 19-25, August 2023

KRED IS U SAAIS QlF BT HEAS

Detection of Pipe Defects Using Mode Separation and
Reflection Coefficients in Guided Wave Tests
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Abstract : A quantitative study of the interaction of the T(0,1) torsional mode with circumferential
defects in a pipe is presented in this paper. A mode decomposition technique employing the chirplet
transform is used to separate the multi-modal signals reflected from the defects. Reflection signals are
obtained from simulation results on a carbon steel pipe. The influence of the crack length is
investigated. The results show that the reflection coefficients are linearly dependent on the
circumferential extent of the defects, which show the accurate and quantitative defect characterization
could become enabled using the proposed technique.
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Table 1 Operations for time-frequency atoms for the chirplet transform

Operation Corresponding coordinate
Transformation (t,w) — (t,w)
Time shift 7 T, h(t) =h(t—t,) t=t—t, w=w
Frequency shift 7], Fwnh(t) =e""n(t) t=t w=w—uw,
. 1 t - i .
Scaling 5, Ssh(t) = \/; h( 5 ) t= . W= sw
Frequency shear @), Q. (t) =h(t)exp lig/2t*] t=t w=w—
2
Time shear P, P (t) =ﬁp)_l/QeXp[i2t—p}><h(t) t=t—pw w=w
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