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Research and application of geomechanics of shale gas in deep mountain of Yichang, Hubei
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ZHANG Jiehui', WANG Weixu', QIU Kaibin®

(1.Zhejiang Oil Field, PetroChina, Hangzhou, Zhejiang 310023, China; 2.SCPI, Beijing 100015, China)

Abstract: Deep mountain shale gas play in Yichang, Hubei Province is located in the northern margin of Jianghan Basin in Mid-
Yangize area and has the characteristics of shale gas in Longmaxi formation such as large buried depth, complex geological
condition, and large horizontal stress difference. The study of geomechanics is helpful to deepen the understanding of the influence
of complex structure, fault and natural fracture system on in—situ stress field, providing basic data for wellbore stability analysis,
drilling risk prediction, fracturing design optimization and post— fracturing evaluation of shale gas horizontal wells. The
establishment of 3D geomechanical model depends on fine structural interpretation, shale gas geology and multi-scale natural
fracture model. Therefore, one for the whole area and development platform is established. The platform scale model has more fine
resolution. It can accurately depict the ground stress field around the wells and provides better service for the optimization design of
drilling and fracturing. The results show that the stress mechanism in Yichang exploration area is mainly extrusion strike—slip type,
the horizontal two—direction stress difference is larger than that in shale gas area of Sichuan Basin, and the risk of natural fracture
activation is greater. Meanwhile, the safe window of drilling fluid is narrow and the stability of wellbore is poor. The graded
fracturing of horizontal wells is affected by the large horizontal stress difference and the high risk of natural fracture activation, so
the hydraulic fracture pattern is relatively simple. Based on the platform model, the 4D geomechanical simulation after fracturing is
carried out, and the change of in—situ stress field after pressure is analyzed. It is showed that the minimum principal stress around
the fracture net after fracturing increases significantly, the stress mechanism transitions to the reverse impulse type, and the

influence range of stress shadow is 20 ~ 40 m. Making full use of geomechanical results plays an important role in improving the
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efficiency and development benefit of drilling engineering. This study is the first time in China to establish a fine 3D geomechanical

model for the deep mountain shale gas in the complex structural area outside the Sichuan Basin. The research results have

important demonstration guidance and reference significance for the large—scale development of shale gas in deep layer.

Key words: shale gas in deep layer, mountainous shale gas, geomechanics, geological—engineering integration, pore pressure,

stress shadow, mud weight window, Yichang area
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Table 1 Parameters statistics of deep shale gas reservoir at home and abroad
VIR BT X JFi’JmiEZ%/ Ty mJErEE/ T%C/ ¥ E(E;:%E/ IR, Hfi'ﬁf%ﬁz/ 7J;3F£ﬁ££j 4] ({%kzjzn T%)f}:“/
Eagle Ford 3600 121 1.5~55 20~ 35 0.12~0.21 35~70 21.0
Haynesville 3658 76 3~5 13.78 0.27 35~55 4 22.6
Cana Woodford 4115 61 6~12 34.45 0.18 55~175 5.7 21.5
HBELY 3500~4200 20~38 33~6 37 ~41 0.26 50 ~75 25~35 18.5~20.5
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Fig. 1 Idea of 3D geomechanical modeling
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Fig.2 3D pore pressure check of shale gas reservoir in research area of Yichang
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Fig. 3 3D pore pressure coefficient of each layer of shale gas reservoir in research area of Yichang
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Fig. 4 Multi-scale natural fracture system in Yichang
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Fig. 6 Maximum horizontal principal stress azimuth of high quality shale at the bottom of Longmaxi formation in Yichang
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Fig. 7 Minimum horizontal principal stress field of horizontal well-Y 1 before and after hydraulic fracturing
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