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Big Picture 
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AVOID 
STUCK 
PIPE 

MAINTAIN 
DRILLSTRING 
INTEGRITY 

MITIGATE 
LOST 
CIRCULATION 
AND KICKS 

DRILL WITHIN 
TIGHT 
MARGINS 

MAXIMIZE 
RATE OF 
PENETRATION 

Drilling Hazards Management 

Wellbore Stability 

Drilling Optimization 
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PRE-DRILL 

Drilling Optimization Plan 
- Optimized trajectory 
- Calibrated T&D, 

Hydraulics Models 
- Optimized BHA design 
- Driller’s roadmap (DRM) 
- Mechanical Specific 

Energy (MSE) analysis 
 
DHM FEED Study 
- Offset well data analysis 
- Risk assessment 
- Rig activity analysis  

(NPT, ILT) 
 
Wellbore Stability 
- Pore Pressure and 

Geomechanics Models 
data analysis 

 
 

Offset Well Analysis 

Driller’s Roadmap 

Optimized BHA 

How & Why 
 

Pre-Drill WBS Model 
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REAL-TIME 
Hole Condition Monitoring: 
- Real-Time T&D, Hydraulics MvA 
- Improve hole cleaning efficiency 

& stability 
- Avoid stuck pipe 
 
- Real-Time MSE analysis 
- ROP Enhancement 
- Vibration mitigation 
 
Real-time DHM: 
- Engineering support 
- Management of Change 

 
Real-time Wellbore Stability: 
- Managing safe drilling window 

 

Hole Condition Monitoring Model vs Actual (MvA) Analysis 
• Torque & Drag 
• Hydraulics 

Engineering Support 

How & Why 
 

Real-Time WBS  Model 
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How & Why 
 

POST-DRILL 
Drilling Performance Report: 
- Review all engineering model vs 

actual parameter correlations  
- Review & update Drillers’ Road 

Map 
- Analyze NPT & ILT to propose 

opportunities for improvement 
- End-of-well report 
 

Lessons Learned and Improved 
Best Practices 
- Drilling practices 
- BHA adjustments 

Lessons Learned 
& Best Practices 

DHM EOW 
Analysis 

Drilling Optimization 
EOW Analysis 
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How & Why 
 

IMPROVE 
DRILLING 
PERFORMANCE 

REDUCE 
NPT & 
WELL COST $ DELIVER 

CONTINUOUS 
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Evolution of Real-Time Modeling 
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LEVEL 1 
 
Torque & Drag/Hydraulics Model 
- Static Model 

 
Torque/SPP Data 
- Actual Sensor Data 

 
Rig Activity: 
- No Rig Activity 

 
Model Type: 
- Depth Based 
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LEVEL 2 
 
Torque & Drag/Hydraulics Model 
- Static Model 

 
Torque/SPP Data 
- Actual Sensor Data 

 
Rig Activity: 
- Rig Activity 

 
Model Type: 
- Depth Based 

 
 

 



Evolution of Real-Time Modeling 
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LEVEL 3 
 
Torque & Drag/Hydraulics Model 
- Dynamic Model 

 
Torque/SPP Data 
- Actual Sensor Data 

 
Rig Activity: 
- Rig Activity 

 
Model Type: 
- Time Based 

 
 

 



Drilling Efficiency 
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Driller’s Roadmap 



How To Avoid Drilling Ourselves Into 
Trouble 

SPE GCS Annual Drilling Symposium 

13 



~3.00 HRS 

~9.00 HRS 



• The ability to address the effects of deteriorating 
hole conditions requires their timely identification 

• Real-time, Dynamic, Time Based, Rig Activity 
dependent models allows for that to happen 

• In the example shown, there was 12 hours between 
the initial trigger and the tool getting stuck – more 
than enough time to do something… 
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Conclusion 



Questions? 

Thank you 
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