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Abstract
Natural fractures play a key role in shale gas production. In this study, a
digital-image-processing (DIP) technique is employed to characterize the digital
images of shale samples with complex natural fractures. Incorporated the DIP
technique with FEM code, the propagation behaviour of hydraulic fracture in
fractured shale reservoirs is numerically investigated. Three digital images of in-situ
shale samples are applied for numerical analysis. Numerical results reproduce the
propagation of hydraulic fractures. The hydraulic fracturing process can be divided
into three stages: (I)stress accumulation stage, (Il)fracture steady propagation stage
and (I11) fracture unsteady propagation stage. The hydraulic fracture morphology is
closely dependent on the natural fracture characteristics. More complex hydraulic
fracture can be produced in reservoirs with denser natural fractures. Further numerical
models are subsequently established to investigate the impact of the in-situ stress
anisotropy and rock brittleness on the hydraulic fracture behaviour in shale.
Reservoirs with lower in-situ stress anisotropy tend to produce more complex
hydraulic fractures. Brittle minerals in the shale are more inclined to induce extensive
fracture failure and require lower propagation pressure compared to the ductile
mineral. The result can provide a reference to the research on the fracture propagation
behaviour of the shale reservoir during fracturing stimulation.

Keywords: hydraulic fracture; numerical simulation; DIP technique; fracture
propagation; stress anisotropy; brittleness



Download English Version:

https://daneshyari.com/en/article/5484215

Download Persian Version:

https://daneshyari.com/article/5484215

Daneshyari.com


https://daneshyari.com/en/article/5484215
https://daneshyari.com/article/5484215
https://daneshyari.com

