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Why store energy?

an example: ISO-NE electric load, June 24,2010
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Why store energy in Germany?
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Energy storage
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Underground energy storage
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Hydrogen storage
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Why simulate underground energy storage?
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Challenges in modeling underground energy storage

injection rate

Fluctuations:
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Challenges in modeling underground energy storage

injection rate

Fluctuations:
- daily
........................................................... » _ Weekl
Injection : :  Withdrawal Y
> - seasonally
Diffusion ]

. Contamination

[
M

Complex

» Upconing

» Compositional effects

* Bio-/Geochemical reactions
* Non-isothermal

Brine
displacement

»
Universitat Stuttgart 4/10/2016 % I_Hz



The multi-x adaptive model: a vision
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Multi-dimensions in gas storage

wetting saturation
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Vertical equilibrium model — governing equations
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Vertical equilibrium model — reconstruction of fine scale solution
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Segregation time
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* Inverse of segregation time (Brooks-Corey relationship inserted):

(2.3)
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Modified VE model

Calculation results
(coarse scale)
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Modified VE model — preliminary results
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Applicability of VE models — criterion based on column profiles
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Applicability of VE models — criterion values for one column
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2D VE

VE-2D coupling
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VE-2D coupling (IMPES)
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Results
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for VE-2D coupling
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Large capillary fringe
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Small capillary fringe
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Preliminary results with modified* VE model
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Outlook: adaptive model
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Summary

ion Sat/VE-Height [-]

+ Modified VE model with broader applicability

» Criterion for applicability of VE model
« Coupled 2D-VE model
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Future work

 Adaptive coupling
« Test criteria for applicability
+ Test modified VE model

» Hysteresis

» Relevance for gas storage?
« Stability

« Combine with multi-layer coupling ,' Multitayer DR
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