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Motivation:
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Vertical equilibrium model: Assumption

« Gas and brine are in vertical equilibrium

=) Hydrostatic pressure profiles in the vertical direction
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Vertical equilibrium model: Governing equations
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Vertical equilibrium model:

wetting saturation
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Reconstruction of fine scale solution
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Vertical equilibrium model: The challenge

nonwetting saturation
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Pseudo vertical equilibrium model

Calculation results
(coarse scale)
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Pseudo vertical equilibrium model: Global and local model

» Global model: calculate average drainage out of plume
* Local model: calculate drainage out of plume in every grid column

* Initial pseudo-residual wetting phase saturation: 0.999
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Results: Horizontal plume extent

Plume extent, VE models [m]
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15 test cases (varying permeability, entry pressure, porosity, fluids...)

« 3 relative permeability functions
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Results: Horizontal plume extent

15 test cases (varying permeability, entry pressure, porosity, fluids...)

« 3 relative permeability functions
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Results: Plume shape
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Outlook

e —————————
* VE model with slight compressibility _

 Adaptive coupling |

* Implement for vertical heterogeneity, 3D jroo
« Further tests, application of energy storage t s
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» Combine with multi-layer coupling Lo

* VE model with non-isothermal effects
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* VE model with compositional effects
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» include in adaptive coupled model
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