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Tab.1 The numerical model of fractured reservoir
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Fig. 1

simplified approximate formula and Ruger formula

The 3D reflection coefficient comparison of
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Stress seismic prediction based on anisotropic equivalent medium theory

XU Kai'?,ZHANG Guangzhi' , SUN Zhentao''* , WANG Shixing”, SU ling” , YANG Qian”
(1. School of Geosciences,China University of Petroleum (East China) ,Qingdao 266580, China;
2. SINOPEC Geophysical Research Institute Co. , Ltd. , Nanjing 211103, China)

Abstract: With the technological development of unconventional oil and gas exploration and development, especially the
need for efficient shale oil and gas extraction, accurate stress prediction is crucial for designing shale horizontal well trajectories
and selecting favorable fracturing areas. In order to obtain the stress magnitude and direction, firstly, we should get the elastic
parameters and fracture rock physics parameters; we carry out the high-precision pre-stack AVAZ inversion using wide-azi-
muthal seismic data based on the anisotropic equivalent medium theory and then driven by the anisotropic rock physical model
of shale. Secondly, combined with the stress prediction model, we realize the quantitative prediction that includes the magni-
tude and direction of the stress. The theoretical model test and practical data application show that this stress prediction meth-
od has high accuracy, the results of stress prediction conform to the geological rule, and have good consistency with the results
of micro-seismic fracturing monitoring and log data. It can effectively guide the shale horizontal well trajectory design and frac-
turing scheme deployment.

Keywords: shale oil and gas; stress; anisotropy; AVAZ inversion; different horizontal stress coefficient; stress di-

rection



