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Displacement Enrichment
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Discretization
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Global variable: displacement u
Local variables: jump [u]

Jump [u] obtained from displacement

by interpolation Cannot interpolate to obtain [u]




Analogy with Plasticity

System of plasticity: SDA system:
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Embedded Fractures: Fluid Flow

Discrete Fractures (DFM) Embedded Fractures (EDFM)

EDFM Matrix-Fracture
Transmissibility:
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Test Problem: Single-Phase Fluid Flow

initial pressure = 100 bar

\ @ B @ Saturation Profile at 100 days
iInjector BHP=150 bar

200 m

producers BHP=50 bar

200 m



Test Problem: Single-Phase Fluid Flow (cont.)

(b) Steady-state EDFM profiles
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Simulation Domain: Wells

BHP = 10 MPa
B -

ector 50 m?

Pior = 10 MPa
BHP = 10 MPg —

BHP = 10 MPa

f

Domain: 200x200x100 m*
Central fracture: 120 m
Other fractures: 60 m

BHP = 10 MPa
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Initial Stress State

12



Gridding

EDFM

DFM

1it

40804 hexahedrons
2.0m

59032 prisms
2.2 m near fractures

10 m at boundaries



Fracture Reactivation: 31 days

Discrete Fractures Embedded Fractures
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Fracture Reactivation: 33 days

Discrete Fractures Embedded Fractures
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Fracture Reactivation: 34 days

Distrete Fractures Embedded Fractures
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Fracture Opening: 60 days

i Embedded Fractures
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Fracture Jump Comparison

Tenget jump [mm]
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Summary

« EDFM overestimates slip whereas DFM underestimates slip
. Both EDFM and DFM exhibit super-linear convergence

« Using EDFM on non-conforming grids results in non-smooth fracture jump
profiles

« EDFM and DFM give similar results even in complex coupled cases
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Thank You!
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