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Abstract

The logging methods to evaluate the effectiveness of the tight sandstone reservoir mainly include
conventional logging, imaging logging and acoustic logging. It was difficult to effectively identify
the microfractures by conventional logging and imaging logging, because the width of fractures in
fractured tight sandstone reservoirs was less than 100 pm, but the acoustic logging makes an qua-
litative identification and quantitative evaluation to microfractures through the stoneley wave at-
tenuation coefficient and other parameters. It will be of great importance to master the influen-
cing rule of fracture of borehole acoustic field for acoustic logging data processing and interpreta-
tion by numerical simulation, researching the borehole acoustic field on tight reservoir with the
fractures. The method of three-dimensional staggered grid stress and speed finite difference was
applied to numerically simulate the problems of borehole acoustic field, which was aroused by
point source in layer of elastic media and pore media containing inclined thin cracks. The micro-
fractures in fractured tight sandstone reservoirs were effectively identified and evaluated by us-
ing the parameters of energy amplitude of Stoneley wave and etc. In consideration of single hori-
zontal crack, the influence of crack width (20 - 1000 pm) on the Stoneley wave used to identify
microfractures was determined, the wider the fracture was, the smaller the amplitude of Stoneley
wave was. When the width of fractures was narrower (crack width was less than 100 um), the wave-
form amplitude diminished rapidly. The wider the fracture was, the bigger the Stoneley wave atten-
uation would be. Nevertheless, the relationship between its waveform amplitude, attenuation and
fractural width was also obtained under the condition of different porosities of porous medium in
formation, that was, the bigger the porosity was, the smaller the amplitude of Stoneley wave, P-wave
and S-wave was, the larger the attenuation coefficient of Stoneley wave, P-wave and S-wave was.
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Figure 1. Hole model containing in inclined crack in formation
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Figure 2. The comparison results of real axis integrate method and finite-difference method
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Figure 3. The waveform comparison of different crack levels (20 - 1000 pm) of sandstone (fre-
quency 5 kHz)
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Figure 4. Relationship between crack width and the Stoneley wave amplitude, the Stoneley wave attenuation coeffi-
cient of sand stone (frequency 5 kHz)
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Figure 5. Summary of relationship between crack width and Stoneley wave am-
plitude with different porosities of porosity formation (frequency 5 kHz)
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Figure 6. Summary of relationship between crack width and Stoneley wave attenuation
coefficient with different porosities of porosity formation (frequency 5 kHz)
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Figure 7. Summary of relationship between crack width and Stoneley wave attenuation coeffi-
cient with different porosities of elastic medium formation (frequency 5 kHz)
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Figure 9. Summary of relationship between crack width and longitudinal wave attenuation coefficient with dif-
ferent porosities of porosity formation (frequency 5 kHz)
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