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Modeling challenges:

e large domains and limited data,

Area between profiles
e |ocally complex processes,

VE criterion met?

e dynamic boundary conditions. X X v Vv V The criterion is normalized by the height
Here, we present a coupled model that adaptively applies: L. Hye of the VE gas plume.
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2.1 Full-dimensional model: - subdomains
e Mass balance equation: M
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e\0a0%0) +V+ {uthe) = 008" ‘ 5. Results
e Darcy's law: Brooks-Corey cap. pressure:

u, = —*(Vp, — 0.8)
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with wetting/non-wetting phase «, saturation s, pressure p, density g, porosity Phase properties (CH,4, water):
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0, =59.2 kg/m’

ow = 991 kg /m’

t,=12-10" Pas

Uy =52-107* Pas

Injection rate: Q,, = 552 t/m/a

@, permeability tensor k, relative permeability k. viscosity (., sink/source (P L — 9. 10-12 ;2
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2.2 Vertical equilibrium model:
e Mass balance equation: %(Q@(DS&) + V. - (0aUs) = 0.V,
e Darcy'slaw: U, = —KA(V,F., — 0.G),

with vertically integrated variables and reference pressure.
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Reconstruction of solution in vertical direction
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‘ 3. Model cou p' ng . Adaptive modelcoupling
®
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depth-aver

_ _ _ . Influence of grid size, non-adaptive
Discretized mass balance equation (Finite Volume

Method):

2D VE Zj Qtot,ij — Zj Viot.ijdij — tot,i ‘ 6- OUtIOOk

.............................. With Source/sink qtot’i-

e Analysis of advantages and disadvantages of adaptive concept.

. | ie«t—xj| i e Total velocity from VE-cell i to 2D cell j:
o I S ) Pai—Pwi | fp’;-—pc,- e Include hysteresis in the model.
....................... VtOt,U — tot A x I n A x . ]
Ko<t >x |4 e Test concept for field scale case of underground energy storage.

z o Reconstructed pressures in VE ghost cells:

ot Puj = Puwj — 0wgz, ‘
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