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What are gas hydrates?
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How do gas hydrates look like?
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Where you can find hydrates?
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Where you can find hydrates?
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Gas hydrates and carbon matter

Gas hydrates and carbon matter Fossil fuel reserves and
Oil, coal, gas submarine gas hydrates

5.000 Gt

Soil
1.400 Gt

Atmosphere Dissolved org. matter ;
6,6 Gt Peat 500 Gt So0 ot Coal Oil Gas Hydrates
Org. matter :3-36 Gblosphere
60 Gt
—

~ Fraunhofer

UMSICHT
BY



160 -

Salinity 0 g/kg ! 1 - - /

= = = Salinity 35 gkg i ! ’ v

---------- Salinity 50 g/ky 1
140 eeeemrrre e e e T . .

! 4 SUGAR is funded by BMWF & BMWi
L [ S i L bk b
] % \ und Forschung und Technologie
104 TR A N i A
] i i
_______________________________________________________________________________ fe = T

Pressure [bar]
[s=]
o

60 -

CHy{g) +H,O

CO, (I) + H,0

40
20 Y ydaEEs s ™
0 T
0 5 10 15
Temperature [°C] - & e
= CO, hydrate stable at E' S R
lower pressure / higher temperature ; : ;
= CO, higher stability e
= Replacing CH, by CO,
=  Simultaneous production of CH, CH, gas bublicE %:
and storage of CO, i
©
=  Sustainable energy supply system
Slide 9

\

UMSICHT

~ Fraunhofer




Simulation of natural gas hydrate exploitation
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Case study - Ulleung Basin, South Korea
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Lee et al., 2011; Bahk et al., 2011; Moridis et al., 2009; Kim et al., 2011
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Simulation of depressurization of a deposit
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Heat transport within layered deposits
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Case study |l — Ulleung Basin, Site UBGH 2.6
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Gas production

2-well approach
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Summary

Immense amount of natural gas hydrates is presumed

Simulation with commercial code (CMG STARS) and
in-house development (implemented in COMSOL Multiphysics)

Case studies
In general: depressurization, CO, injection
specific: South Korea (Ulleung basin), Black Sea (in future)

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

Results strongly depend on deposit conditions
- multiphase flow is dominating: Permeability controls production rates
—> heat transport within layered deposits

Large potential but need for further research to understand the occurring
mechanisms and development of applicable technologies
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