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Abstract

Natural fractures (referred to as fractures) are the key factors affecting the development effect of
shale gas. Itis very important to establish a reliable multi-scale fracture model to improve the drill-
ing rate of shale reservoirs, and at the same time, systematically characterizing fractures of differ-
ent scales and types is conducive to identifying high-quality reservoirs and optimizing the develop-
ment effect. However, the fracture prediction method based on traditional seismic attributes can
only highlight single-scale fractures, and the mathematical independence of different fracture at-
tributes makes it challenging to identify comprehensive fracture systems. In this paper, an im-
proved full-scale fracture system evaluation scheme is proposed, the core of which is to determine
the development probability of fractures of different scales by using frequency-divided seismic data
and a multi-attribute algorithm, and to fuse fractures and fractures of different scales to form a com-
prehensive fracture system that can perceive full-scale fractures. Multi-scale and multi-attribute
comprehensive analysis characterizes the distribution of large-scale faults, small fractures and frac-
ture zones, and the obtained full-scale fracture system effectively improves the prediction accuracy
of regional fractures and cracks. The actual drilling data from wells N-02 and N-03 in the study area
verify the accuracy and reliability of the scheme in predicting the fracture development direction
of different scales, which can provide theoretical guidance for the development and deployment of
shale gas horizontal wells.
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Figure 1. Principle of frequency division for seismic data based on wavelet transform
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Figure 2. Structural map of Yi A well area (bule area represents seismic data coverage) and comprehensive stratigraphic
columnar chart. (a) Basal structural map of the Longmaxi formation in the Yi A well area; (b) Comprehensive stratigraphic
columnar chart of the Longmaxi formation in the Yi A well area
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Figure 3. Comparison of original seismic data with structure
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Figure 4. Comparison of seismic data in different frequency bands
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Figure 5. Comparison of frequency-dependent fracture volume attributes in multi-frequency band data
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Figure 6. Comparison of fracture responses from ant tracking attributes across different frequency bands
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Figure 7. Integrated multi-scale fracture prediction planar map of the Longmaxi formation
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Figure 8. Multi-attribute fracture prediction seismic profile across well N-02
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Figure 9. Multi-attribute fracture prediction seismic profile across well N-07
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