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Saturated Strike Joints
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Joint Spacing Proportional to Bed Thicknes
Sandstone (Jon Olsen)
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The Marcellus is a fractured reservoir! Leroy, New York

Note that J, is more the common fracture
and should be the target of production!
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Fig. 4—Confrasting fracture-fairway geomefries shown by means of
microseismic mapping, confirming stress-anisofropy medasuremenis
acquired with a 3D sonic scanner fool, where oy=high siress and a,=low
stress. (Image courtesy of Schilumberger.)




Complex Fracture Scenarios
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Figure 1 - Fracture growth and complexity scenarios
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Discrete Fracture Network (DFN) Model




Proppant Transport Scenarios
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Figure 3 - Proppant transport scenarios (plan view)
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Discrete Fracture Network Model
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Fig. 6.57—Warren and Root® dual-porosity reservoir model. [
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Discrete Fracture Network Model

Major Assumptions

Dominant or primary fracture

ondary fractures

gate perpendicular to




Governing Equations Principle Axes

Continuity Equation

Width-Opening Pres:s



Mass Conservation Equations

Discrete Fracture Network (DFN) Model



MomentumEquationsg Principle Axes

Laminar Flow
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Discrete Fracture Network (DFN) Model



Momentum Equations Principle Axes

Laminar Flow

Turbulent Flow
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Interaction Factors DFN

Fluid Loss Stiffness
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Elastic Interaction Factor

3d Influence Factor
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Discrete Fracture Network (DFN) Model




Net Pressure Ratio for Multiple Fractures

Net Pressure Ratio for Multiple Fractures
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Proppant Distribution

Primary Fracture




Discrete Fracture Types

Multiple  Cluster DFN

Ax-z plane Aprinciple planes Aprinciple planes

Aseltsimilar Aspacing; dx,dy,dz Aspacing; dx,dy,dz

Asaturated Asaturated Asaturated

Ainteraction Aunsaturated Aunsaturated
Aaperture ratio AS, S, 3

Ainteraction Acontinuum/discontinuou

Ainteraction
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Cluster Fractures




