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A validation method of dipole shear-wave remote reflection imaging from
adjacent borehole reflection

SU Yuanda WEI Zhoutuo TANG Xiaoming
(COSL-UPC Allied Borehole Acoustic Laboratory, School of Geosciences, China University of Petroleum( Huadong) , Qingdao 266580, China)

Abstract Dipole shear-wave remote reflection imaging technology has become an important logging technology
detecting near-borehole geologic structure, therefore validation of dipole acoustic reflection imaging is needed.
This paper used 3D finite difference numerical simulation method to compare and analyze difference of reflected
shear wave amplitude from the near-borehole formation interface and the adjacent fluid-filled borehole. And
then, this paper proposed a validation method of dipole shear-wave remote reflection imaging combining field
case. On this basis, the paper further analyzed the change of reflected shear-wave amplitude for different adja-
cent borehole structure. The results show that the multi-well combination can effectively improve amplitude of
reflected shear-wave, reduce the scattering effect caused by non-coplanar. Finally, experimental wells have
been established, and the field data processing results agreed with that of theoretical analysis, which provides
the theoretical and data support for selection and improvement of experimental well next.
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Fig. 1 Calculation model with near-borehole reflector
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Table 1 Borehole fluid and formation elastic parameters

S WPk R 2%

(m/s) (m/s) (kg/m*)
1 FFL A 1500 — 1000
2 WL 5930 3250 7500
3 HbJZE A 3800 2000 2150
4 HZA T 4500 2800 2500
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Fig. 2 When polarization direction of dipole source is parallel to the reflector strike, array

waveform received in a fluid-filled borehole
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Fig. 3 Imaging result of four-component cross dipole shear-wave remote detection
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Fig. 4 When polarization direction of dipole source points

y-axis, array waveform received in a fluid-filled borehole
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Fig. 6 Test well(1:1) of dipole shear-wave imaging logging
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Fig. 7 Dipole shear-wave imaging result of test well
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