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Coalbed fracture detection based on compressional wave three-dimensional

tomographic imaging technique
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Abstract Domestic coalbed methane exploration always needs fracturing operations to increase production
due to its shallow buried depth, tightness and low pressure. Fracturing effect is closely related to the effect of
single well increasing production, so it is extremely important to research the fracturing effect, set up evaluation
index and guide design of fracturing. Three-dimensional acoustic logging data is able to obtain radial and axial
velocity variation information in well, and evaluate fracturing effect in coalbed methane well by using three-
dimensional tomographic imaging processing technology before and after fracturing. Combining this technology
with traditional acoustic wave technology and microseismic monitoring results, it is possible to visually judge
the changes in the longitudinal, lateral and circumferential directions before and after the coalbed methane
reservoir fracturing.
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Table 1 Technical index of three-

dimensional acoustic logging
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Table 2 Parameters of elastic profile
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e 2400 1200 1.80 0.40
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Fig. 1 First-arrival ray paths for the case of veloc-
ity variation zone extending some radial distance

from the borehole
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Fig. 2 Simulation of P wave velocity radial profile
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Fig. 3 Velocity radial variation diagram
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