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Modeling CO2 dynamics in the 
subsurface

P. Audigane (BRGM) et L. Trenty (IFP)



©
 I
F

P

Economic and  Environmental issues 

Role for CO2 geological storage modelling

Â Select site,

Â Optimise CO2 injection 

and storage plume,

Â Control storage complex,

Â Help the surveillance,

Â Educate public and 

authorities
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Geometry of geology

Pore scale

Different trapping mechanisms
Different characteristics time
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Technical challenges:
multi-physic approach

Modelling

CO2 Supercritical injection

updating petrophysical properties

Water dissolution 
Pressure 

increase

Geomechanical effectGeochemical reaction

Brine Free CO2Issues
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Technical challenges:
multi-scale approach

Storage Complex scale

Basin scale

Storage scale

Near wellbore scale
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Technical challenges:
Integrated modelling

Characteristics hydrogeologic analysis

Migration mechanism analysis 
during injection

Local scale

Basin scale

Site scale

Fluid rock interactions 
analysis

Each scale brings a part of 

necessary information
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Application at local scale:
upscaling petrophysical data

Â Use of a PNM experimentally 

calibrated  to:

Â various flow rates (Pe)

Â various reaction intensity 

(PeDa)
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L. Algive and S. Bekri (IFP - 2009)



©
 I
F

P

Application at site scale:
control over pressure

maximum increase of pressure 

due to injection : 23.5 bar

N. Maurand (IFP - 2009) - Dynamis

maximum increase of pressure 

due to injection : 18.4 bar

maximum increase of pressure 

due to injection : 13.2 bar


