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Rock Failure Mechanism
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A failure model that uses the Mohr-Coulomb criterion for
different UCS values
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Types of Wellbore Stability

General Modes Of Wellbore Instability
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Pressure psi

Global Mud-Weight Profile

* This plot suggested normal pore
pressure regime for the first 5000
FT
Then the pore pressure gradient
increases to 0.48 psi/ft. and 0.52
psi/to till top of high-pressure
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Empirical Modeling approaches:

The empirical method includes experience-based rules of thumbs
and observation and laboratory model analogs, such as thick wall

cylinder (TWC), wellbore collapse tests, and polyaxial cell.

Mathematical Modeling approaches:

1. Analytical models which can be closed-form solution including linear elastic,
elastoplastic modeling, and kinematic considerations.
. Numerical approaches include Finite Element (FEM), Finite Difference (FDM),

boundary element (BEM), and distinct element (DEM).
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Analytical Modeling approaches:

Linear Elastic
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Analytical Modeling approaches:

Non-Linear Elastic
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Variations in Breakdown Pressure Gradient with Wellbore
Inclination and Filter Cake

Variations in Breakdown Pressure Gradient with Inclination at Wellbore Azimuth of
324° (30° from minimum horizontal stress)
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Pre-Drill on the left and RT Model Update
on the right

Hamid et al. 2016
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Post-drill Geomechanical Model Updated
with Drilling Results

Hamid et al. 2018
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The role of solids in bridging and plugging the formation
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Impact of Wellbore Quality on Petrophysical logs

Acoustic impedance vs Poisson Ratio: after

Poor Quality Data correction

Acoustic impedance
Acoustic impedance
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Impact of Wellbore Quality
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Conclusion

Applying this workflow will lead to:

Better wellbore quality to ensure better quality log data.

High success rate of completion and stimulation operations, which

leads to maximizing hydrocarbon production and

Save time and money.
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