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Abstract

As a result of a rapid pressure reduction and lack of understanding of hydromechanical
behaviour at the fracture matrix interface, a considerable amount of hydrocarbon reserves
will remain in place in fractured reservoirs. Therefore, rigid numerical modelling of

multiphase flow in geologically complex reservoirs is an essential issue for petroleum
reservoir engineers.
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Figure 1: lllustrates the deformation of the porous matrix and macro fractures in fractured porous media®.
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Objectives

* Review of distinct types of naturally fractured porous media modelling.

* The effect of effective stress and displacements on the petrophysical properties and
fracture aperture change.

* The effect of effective stress on transient multiphase flow behavior at fracture matrix
interface.
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Introduction

®* Multiphase fluid flow take place while production in the subsurface.

* The physical properties of the multiphase flow is governed by conservation of mass,
momentum and energy.

®* Geomechanics is the theoretical and applied science of the mechanical behavior of
geological material.

®* The role of geomechanics is to predict when failure would occur, assess its risks and
opportunities and recommend mitigation plans.
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Figure: lllustrating (A) the fractured porous media model concepts (B) the deformation of the
porous matrix and macro fractures in fractured porous media.
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Problem Statement

The lack of understanding the fracture-matrix hydro-mechanical interaction that causes a rapid decline in

the initial production rate and unfavorable recovery factor.
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Porous Media Interface Conditions Wh_ere.
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Figure: Shows a 3D fractured core model
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Methodology - ~
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Figure: Schematic Coupling of Geomechanics and Multiphase Flow.
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Methodology =

1. Mathematical Formulation [Mathemaﬁ.:aupﬂmuuaﬁun ]
2. Numerical Modelling l
[ Mumerical Solution ]
3. Numerical Experiment |
Coupled with
Geomechanics
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Figure: Shows the simulation workflow diagram. é
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Simulation Progress

0.6

0.5

0.4

0.3

0.2

0.1

e=@== [ xperimental Data

=== Butterfly

—@— Butterflyl

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Injected Water

0.8

(B)

Pore Volume Recovered

(B) the Semi O-ring meshing.

0.6

0.5

o
~

o
w

o
[N

0.1

Figure: Shows the result of experimental data with (A) the Butterfly structured meshing
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Summary

* Modelling of naturally fractured reservoirs are still a challenging issues.

 The multiphase flow behavior should be explored at fracture matrix
interface to reduce GOR and water cut.

* The coupled geomechanics and fluid flow are recommended for
fractured and tight rock reservoirs.
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Any Questions?
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