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Why Foam?

Mobility control of injected gases
EOR and CO2 sequestration
Mitigate extreme permeability contrasts

Better economics
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How Can We Use Micromodels
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From Rock to Micromodel
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Micromodel Portfolio
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Fracture micromodel designs
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Foam Flow for Enhanced Qil Recover:




Fracture characterization
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Various types of foams
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theory

Foam in Simplified Systems

Flow resistance

Porous media
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Hirasaki and Lawson (1985

Gas fractional flow, I’

» Foam resistance in porous media reaches a constant due to limiting
capillary pressure

* Fracture foam flow resistance increases monotonically and reaches
a constant at very large f;



Set up schematic
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Physical Model vs. Experimental Result

ateady-state foam flow predicted by Experimental Results of a
the full physics model in porous media 40pUm smooth frocture
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Checkerboard pressure data



In situ foam generation




BEFORE micramodel

AFTER micromodel

Changes in foam texture
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Fractured cores set up
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Foam texture {I.fme']-

Bubble diameter: 250 -350 pm
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Foam texture decreases
with increasing foam quality

No foam generation or
coalescence observed
within the smooth fracture.



Fressure drop (psift)
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Results rough fracture

High foam quality

Low foam quality

Liquid flows rate {ca/min)

Pressure response is insensitive to liquid flow rate for the wet foam
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At very high gas fractional flow, foam starts collapsing and the

measured pressure drop declines drastically
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Foam and gas flow

Fracture is fully filled with
foam while it is only
partially filled during N,
flood
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- Foam quality and fluid flow condition affect bubble configurations
and flow resistance in smooth fractures.

- In rough fractures, foam resistance increases as foam quality

increases. The resistance drops drastically at the foam quality of
99 - 99.5% due to high local capillary pressure.

- Foam has ability to divert injected fluids from fractures into rock
matrix. This ability is affected by the contrast between fracture
and matrix permeabilities.



Current Applications

Gas 1njection 1in Carbonate reservoirs
offshore Mexico

CO2 1njection for EOR USA
CO2 sequestration projects planned

Steam foam



