Borehole Stability Analysis Training Course

Professional Development Training Course Outline

Category General Training Duration 5 Days

Online / On-site

Base Fee $1,500 USD Delivery Mode _
Hybrid

Course Introduction

Borehole Stability Analysis Training Course bridges fundamental rock mechanics with cutting-edge 4D
coupled geomechanical modeling and real-time digital twin monitoring, delivering an advanced
curriculum focused on eliminating risk during complex drilling operations. Participants will gain hands-on
expertise in navigating high-pressure, high-temperature windows, predicting dynamic pore pressure, and
evaluating anisotropic, non-homogeneous formations to prevent multi-million dollar downhole failures.

The curriculum emphasizes practical engineering applications: calculating the optimal safe mud weight
window, managing induced tensile fractures, optimizing trajectory paths for extended-reach drilling, and
controlling sand production. Through high-impact industry case studies and interactive algorithmic
simulation labs, attendees will transition from reactive problem-solving to proactive, predictive well design,
ensuring long-term asset lifecycle integrity and maximized operational efficiency
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Course Duration

Days

Course Objectives

e Construct High-Fidelity 1D to 3D Mechanical Earth Models (MEM)
e Determine the Safe Mud Weight Window (SMWW)).

e Predict Dynamic Pore Pressure Dissipation and Depletion.

e Analyze Subsurface In-Situ Stress Regimes

e Mitigate Non-Productive Time (NPT).

e Evaluate Anisotropic Rock Mechanical Properties.

e Deploy Real-Time Machine Learning Diagnostic Frameworks

e Optimize Hydraulic Fracturing Trajectories

e Select and Calibrate Advanced Advanced Failure.

e Assess Thermal Shock and Chemical Fluid-Rock Interactions

e Quantify and Predict Sand Production Risks.

e Incorporate 4D Flow-Pressure-Temperature Coupled Calculations
o Implement Effective Loss Circulation Management Workflows

Target Audience

Drilling Engineering Specialists & Managers.
Operations & Wellsite Drilling Engineers
Operations Geoscientists & Petrophysicists
Reservoir Engineers.

Geomechanical Engineers & Analysts.
Asset Development Team Leaders.
Completions & Stimulation Engineers.
Geothermal & CCUS Injection Engineers

© N o ok wDdE

Course Modules
Module 1: Subsurface Stress Fields & Pore Pressure Dynamics

¢ Principles of fundamental rock mechanics and the structural components of the 3D Earth stress tensor.

e Quantifying normal, abnormal, and severe overpressure generation mechanisms across diverse
depositional environments.

¢ Methods for mapping in-situ stress orientations using acoustic shear-wave anisotropy and borehole
imaging logs

¢ Calculating the poroelastic stress path coefficient to predict how stress fields alter during long-term field
exploitation

e Case Study: Analysis of an overpressured Tertiary delta system where unexpected pore pressure
ramps led to massive influxes and well abandonment.

Module 2: Laboratory & Field Rock Mechanics Characterization

¢ Destructive core testing methodologies including unconfined compressive strength, multistage triaxial,
and tensile Brazilian tests
e Deriving static rock elastic properties from laboratory dynamic acoustic measurements.



e Advanced techniques for mapping rock strength variability and unconfined compressive strength profiles
through continuous log-derived calculations.

e Measuring and interpreting formation integrity tests, leak-off tests, and high-pressure diagnostic fracture
injection tests.

e Case Study: Core-to-log calibration routine for a heterogeneous carbonate field, resolving a 40%
variance in static-dynamic elastic constants.

Module 3: Constructing the 1D/3D Mechanical Earth Model (MEM)

o Step-by-step workflow for assembling a 1D audit track of geomechanical properties from sparse log,
drilling, and seismic data arrays.

e Populating high-density 3D spatial models with geomechanical properties and structures calibrated to
structural frameworks.

e Constraining the absolute magnitude of the maximum horizontal stress using analytical breakout back-
calculations.

e Quantifying data uncertainty and establishing probabilistic P10/P50/P90 structural risk baselines before
drilling.

e Case Study: Constructing a multi-well exploratory MEM for a complex deepwater asset, reducing
subsurface uncertainty by 65%.

Module 4: Borehole Failure Mechanisms & Constitutive Modeling

e Analyzing stress concentrations around a cylindrical opening using the classic Kirsch equations for
elastic stress states.

e Morphology of wellbore breakouts driven by compressive shear failure versus induced tensile fracturing
signatures.

e Comparative evaluation of failure criteria including Mohr-Coulomb, Mogi-Coulomb, and Modified Lade
models for predicting yield zones

e Simulating plastically yielding formations and modeling time-dependent creep behavior typically
encountered in deep salt structures.

e Case Study: Root-cause failure analysis of a sub-salt drilling project where salt creep caused a stuck
BHA and subsequent sidetrack operations.

Module 5: Determining the Safe Mud Weight Window (SMWW)

¢ Delineating the boundaries of the operational drilling window: pore pressure, collapse pressure, fracture
gradient, and breakdown pressure

e Sensitivity analysis plotting safe mud density profiles against changing wellbore inclination and azimuth
targets.

e Managing narrow operational margins in high-pressure, high-temperature regimes using managed
pressure drilling architectures.

e Quantifying the impacts of swab and surge pressure dynamics on structural wall integrity during tripping
operations.

e Case Study: Designing a safe mud program for an ultra-narrow window HPHT horizontal section,
eliminating collapse without triggering severe mud losses.

Module 6: Advanced Stability Analysis for Unconventional Shales & Anisotropic Rocks

¢ Evaluating structural challenges in shale plays including mechanical anisotropy, weak bedding planes,
and natural fractures.



e Modeling fluid-rock interactions, clay swelling, osmotic hydration, and chemical diffusion processes in
shale intervals.

e Calculating direction-dependent failure envelopes for transverse isotropic (Tl) media intersecting highly
inclined well profiles

e Optimizing mud chemistry salinity profiles to actively counteract chemical osmotic pressure gradients
downhole.

e Case Study: Remediating massive instability issues across a highly fractured shale basin by adjusting
mud salinity and optimizing the well azimuth.

Module 7: Real-Time Monitoring & Digital Twin Geomechanics

e Setting up automated data pipelines to screen real-time drilling telemetry (ECD, surface torque, hook
load, drag) for structural failure indicators

e Methods for detecting early signs of hole cleaning issues, impending pack-offs, and micro-breakouts
before they become critical

e Forward-modeling workflows to update the safe mud weight window on the fly when encountering
unexpected formation changes.

e Leveraging artificial intelligence and machine learning models for early automated anomaly detection
across active operations.

e Case Study: Deploying an active digital twin network on an extended-reach drilling campaign, predicting
a major pack-off event 4 hours before it occurred.

Module 8: Sand Production Prediction & Wellbore Strengthening Mechanics

e Evaluating the mechanical criteria that trigger sand production and matrix yield during long-term
hydrocarbon drawdown.

e Designing and modeling wellbore strengthening mechanisms based on fracture fluid plastering and
particle size distribution (PSD) concepts (Next Training, 2026; PetroSkills, 2025).

e Simulating stress path changes around producing zones to optimize the timing and placement of sand
control equipment

e Evaluating the long-term impacts of reservoir compaction, casing shear failures, and surface subsidence
risks.

e Case Study: Mitigating sand production and avoiding downhole screens in a high-rate gas field by
optimizing completion drawdown limits via geomechanical simulation.

Training Methodology

¢ Interactive lectures and presentations.

Group discussions and brainstorming sessions.
Hands-on exercises using real-world datasets.
Role-playing and scenario-based simulations.
Analysis of case studies to bridge theory and practice.
Peer-to-peer learning and networking.

Expert-led Q&A sessions.

Continuous feedback and personalized guidance.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.org or call +254769199797

Certification


mailto:info@fineskilltrainingcenter.org

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to Fineskill Training Center
account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

07 Sep 2026 11 Sep 2026 Online $1,000
07 Sep 2026 11 Sep 2026 Physical $1,500
14 Sep 2026 18 Sep 2026 Online $1,000
14 Sep 2026 18 Sep 2026 Physical $1,500
21 Sep 2026 25 Sep 2026 Online $1,000
21 Sep 2026 25 Sep 2026 Physical $1,500
28 Sep 2026 02 Oct 2026 Online $1,000
28 Sep 2026 02 Oct 2026 Physical $1,500

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now


https://fineskilltrainingcenter.com/courses/borehole-stability-analysis-training-course

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com



