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Nonlinear Characterization Method of Fracturing Stimulation Scale
on Heterogeneous Reservoir by Combining Logging and Seismic Data
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Abstract After two infilling adjustment and repeated fracturing on the third type of Chaoyanggou oil field,
effective drive systems are still unable to be established in part of the reservoirs, and the measure effect and oil
recovery degree is poor. Considering the insufficient understanding on fracture extending and fracturing
stimulation scale of heterogeneous reservoir, 3D modeling on reservoir are performed by combining logging and
seismic data and the asymmetric cracks are predicted based on elastic theory. Concepts named “relative stress” and
“stimulation ratio” are raised, and the nonlinear relation between these two parameters is given. The scale of
“relative stress” which could produce the supporting fracture is confirmed, and the fracturing stimulation scale
could be judged. It would play important role on the layers selecting during the late development of oilfield and
eventually to improve oilfield recovery degree.
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Fig. 1 Logging interpretation results of well F111-67-1 in Chao 89 zone
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Fig. 2 Cross-plot of P wave velocity and S wave velocity of well F111-67-1 in Chao 89 zone
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Fig. 3 Wave impedance inversion results of pre-stack seismic data of Chao 89 zone
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Fig.4 Wave velocity inversion results in depth domain of pre-stack seismic data of Chao 89 zone
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Fig. 5 3D models of physical parameters, rock mechanics parameters, sedimentary micro-facies in Chao 89 zone
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