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Abstract (300 word limit)

Storing CO2 in aquifers is already a practice offshore Norway and a
of CO2 to the

reservoir

very promising concept for reducing emissions

atmosphere.  Possible future storage may  contain
thermodynamic regions of temperature and pressure that facilitate
formation of CO2 hydrate locally. This might be a positive effect since
it might reduce vertical migration but the question is whether it also has
negative impact on horizontal spreading of CO2 in the reservoir.
Another option for underground storage of CO2 is to inject it into CH4
hydrate deposits. CH4 hydrate filled sediments are located worldwide
in huge amounts. These hydrates are crystalline structures in which CH4
is entrapped into cavities formed by hydrogen bonded water
molecules. CO2 also makes a hydrate with water and the same
macroscopic structure as CH4 but with increased thermodynamic
stability as compared to CH4 hydrate. Injection of CO2 into CH4
hydrate filled sediments will therefor lead to a conversion from the
initial CH4 hydrate over to CO2 dominated hydrate with simultaneous
release of CH4 gas from the in situ CH4 hydrate. In order to model the
two types of systems in realistic reservoir flow situations there is a need
for a simulator that can handle non-equilibrium thermodynamics and
competing phase transitions which involves hydrate formation and
dissociations. RetrasoCodeBright (RCB) is the only reservoir simulator
for hydrate which handles that so far. The basic feature of the
simulator is discussed and relevant examples are presented. In
particular we find that a reservoir with hydrate formation zones will
narrow the CO2 flux both verticsall and horizontally and as such have

both positive and negative effects on CO2 storage.
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Fig.1. Simulation of CO2 injection in a system with two small fractures and
hydrate forming conditions above the fractures. After one year (top) flow
through fractures is slow. After two years hydrate is growing but still not
blocking (next) while after 4 years CO2 flux is reduced to a low value
(3rd) and after 42 years (bottom) the system is very stational with very
low CO2 flux.. Without hydrate formation situation is similar to fig2 also
after 42 years.
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