
SAGD高级井筒模拟和优化
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Agenda 

• Introduction to FlexWell

• Demo – Setting up a FlexWell Model

• Demo – Optimizing Circulation using CMOST

• Case Studies
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Wellbore Modelling – Why does it 

matter? 
Understand Wellbore Interaction 

• Undulating Wells

• Reservoir affects on Production-Injection Integration

• Completion affects – model tubing strings & annulus

Optimize Well Performance 
• Circulation Start-up

• Operating Parameters (Steam-Split)

• Completion Optimization

• History Match – Temperature & Pressure Fall-off tests
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Modelling Lift Mechanism 

Modeling Pumps 

• SAM can be used

OR 

• Use FlexWell to surface: withdrawal Point and Reference Layer can

be specified to simulate a downhole pump

• Allows fluid withdrawal from any defined point along a tubing
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Modelling Lift Mechanism 

Modelling Gas Lift 

• SAM model can be used in combination with FlexWell

• Definition of gas-lift port locations (SAM)

OR 

• Extend the FlexWell to surface and model the gas injection string

as one of the tubulars in FlexWell
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Demo Example – SAGD Model 

• Convert Source-Sink Model to FlexWell Model

• Modelling Circulation Period & SAGD

• Dual Parallel Tubing Configuration
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Modelling Flow Control Devices 
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Modelling Flow Control Devices 

FCDTABLE Format 

• Simple format that works with all FCD types

• Delta Pressure versus Flow-rate Table

• Pressure or volumetric flow-rate (mass rate* & molar rate*) can be
defined as dependent variable

• Optional dependencies include

• Gas-phase mass fraction (Steam)

• Inlet temperature

• Inlet pressure

• Water-cut *

*upcoming STARS Release
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Case Studies 

SPE 170076 – SAGD Wellbore Completion Optimization 

Using Scab Liner & Steam Splitter 

SPE 171131 – Investigation of Orifice Type Flow-Control 

Device Properties on the SAGD Process Using Coupled 

Wellbore Reservoir Modeling  
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SAGD Wellbore Completion 

Optimization Using Scab Liner & 

Steam Splitter 

SPE 170076 – L. Zhao & K. Ghesmat, CNRL 



















44 

Investigation of Orifice Type Flow-

Control Device Properties on the 

SAGD Process using Coupled 

Wellbore Reservoir Modelling 

SPE 171131 – M. Noroozi, M. Melo, R.P. Singbeil & B. Neil, Weatherford 
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FCD Optimization 

Phase I – Sensitivity Analysis 

• Number of FCDs

• Location of FCDs

• Properties of FCDs

Phase II - Optimization 

• Injector Well

• Producer Well
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Additional Resources 

• Steam Splitter and ICD Optimization at McKay
(Southern Pacific: SPE 165487, SPE 171109)

• SAGD Startup: Circulation vs Bullheading at Firebag
(Suncor: SPE 157918)

• SAGD Startup with undulating wells at Carmon Creek
(Shell: SPE 148819)

• Model Prediction Control to Automate SAGD wells at

Leismer
(Statoil: SPE 165535)



56 

Conclusions 

• FlexWell provides the capability to model complex

wellbore completions coupled with the reservoir

simulation model

• Better understand how the wellbore hydraulics affect

the recovery

• Optimize well completions and improve the value of the

asset




