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What are gas hydrates?
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Where you can find hydrates?
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Gas hydrates and carbon matter

Gas hydrates and carbon matter
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http://www.sugar-projekt.de
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Modeling of gas hydrate deposits
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Modeling of gas hydrate deposits
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Morphology of methane hydrates in nature
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Fluid flow in sediments C K
Darcy's law of fluid flow : U, =- re"; = (NP, -gr,)

a

Absolute permeability (Carman-Kozeny)

L. K 0 ~2 Influence of hydrate saturation on permeability
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Kabs (f f) — Ko EA 0 l:J Xéﬁg ff : Fluid porosity
eff U € "fU K, =10 mD (initial permeability at S,=40%)
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Relative permeability (Brooks-Corey)
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Relative permeability
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Methods for gas hydrate decomposition
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Single hole - depressurization
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Single hole - CO, injection after CH, production
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Layered deposits
Saturation CH, hydrate
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Multiple wells
Depressurization and CO, injection
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2-well approach
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Gas production
2-well approach
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Gas production
2-well approach
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Conclusions

§ Simultaneous or stepwise CH, production and CO, injection is possible with
acceptable rates

§ Multiphase flow in subsea sediments is dominating: Permeability

§ Production rates are determined by reservoir type and geological data
a enhanced recovery approaches

§ Formation of mixed hydrate beneath the stability curve for CH, hydrate
a Effect on the production potential
av Effect on the storage capacity of CO,
a Implementation into simulation models necessary!

Outlook
§ Simulation of different production scenarios

\

§ Simulation of realistic deposits > Evaluation of economics

§ Field development )
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