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Background

Injection

e Hydraulic fracturing is an effective oump
method for enhancing permeability of
geological formations.
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How real fracture system looks like

(Large Block Test, Yucca Mountain.
Wagoner, 2000)
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Flg. 4—Authors’ visualization of results of fracture treat-
ment in jointed rock masa.

(Warpinski and Teufel, 1987)




State of the art
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% What do we need to simulate hydrofrac?

« Physical processes need to be covered:
— Fluid flow due to pressure gradient;
- Rock deformation;
— Variation of aperture width; and

- Rock fracturing.



EELI Modules and their coupling
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Important Components

e Flow solver — Finite volume method
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% Model verification: classical KGD model
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% Model validation: lab test results
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% Interaction Between Propagating and Existing

Fractures
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Interaction Between Propagating and Existing

Fractures
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Interaction Between Propagating and Existing

Fractures




% Interaction Between Propagating and Existing

Fractures
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% Interaction Between Propagating and Existing

Fractures
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#*Appliéationi to more complex fracture networks =~
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- Application to more complex fracture networks
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% Concluding Remarks

e Challenges:
— The coupling of multiple modules.
- High computational cost.
 Benefits:

- Explicit simulation of fracture-fracture and fracture-fluid
interaction.

— Capable of handling complex fracture networks.
— Simple and physically meaningful input parameters.
— Induced seismicity naturally emerges in the simulation.

« Further development, enhancement, and validation
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Application to more complex fracture networks
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Application to more complex fracture networks

Pre-stimulation
fracture network

AN

A XS

Post-stimulation
fracture network

oL~



Application to more complex fracture networks
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E-I Application to more complex fracture networks
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Application to more complex fracture networks

Before stimulation

After stimulation

p
1.50E+07

1.43E+07

1.36E+07

1.29E+07

1.21E+07

1.14E+07

1.07E+07

1.00E+07




Application to more complex fracture networks
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