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Abstract

Post-stack seismic data, as the most commonly used data in the petroleum industry, is mostly used
only to qualitatively describe the degree of fracture development based on seismic attributes. Existing
fracture prediction technologies have limitations. Among commonly used post-stack methods, ant-
body simulation is currently considered to be a method with high accuracy in fracture identification
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in post-stack fracture prediction, and it can indicate the existence of fractures well in both profile
and planar views. However, constrained by data quality and manual parameter settings, it exhibits
relatively poor noise resistance and remains confined to qualitative attribute characterization, lack-
ing quantitative prediction capability. To achieve rapid and effective fracture identification, this study
proposes a quantitative fracture prediction technology based on tensor direction field, using post-
stack seismic data to conduct quantitative fracture prediction and improve the accuracy of fracture
prediction. The method was applied to the shale oil reservoirs of the Funing Formation in the HZ
area of the Subei Basin. Comparison with fracture density and fracture direction data from actual
drilling imaging logging showed that this method has high reliability.
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Figure 1. Flowchart of crack simulation technology
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Figure 2. Location of HZ block
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Figure 3. Simulated slice of crack in HZ block
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Figure 4. Crack density and orientation slice of HZ block
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Figure 5. Crack intensity slice in HZ block
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Figure 6. Ant body slices in the HZ block
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Figure 7. Local map of fracture intensity in the H40C well area
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Figure 8. Local map of fracture intensity in the HY7 well area
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Figure 9. Fracture location map based on H2C earthquake prediction and imaging logging statistics
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Figure 10. Fractal prediction attribute fusion map of HZ region
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Figure 11. Local map of fracture prediction attribute fusion in HZ region
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Figure 12. Fused slice of simulated properties of GY deep concave zone and JHLG sub-concave crack
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