Overview of Geological Storage Options
1 Depleted oil and gas reservoirs

2 Use of CO, in enhanced oil and gas recovery

3 Deep saline formations — (a) offshore (k) onshore

4 Use of CO, in enhanced coal bed methane recovery
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of which the largest capacity is estimated to be in saline reservoirs. The annual global carbon
emissions in the year 2000 were 6.2 billion metric tons [6.8 billion short tons].
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~ CO, phase diagram. The diagram describes the relationship between
temperature and pressure on the resultant phase of C0,. Subsurface storage
of CO, is accomplished at supercritical conditions. To ensure this, both the
phase behavior of CO; and the reservoir conditions must be understood,
since the reservoir temperature and pressure conditions are likely to change
throughout the life of a CO, storage project.

Figure 5.2 Variation of CO, density with depth, assuming hydrostatic
pressure and a geothermal gradient of 25°C km™ from 15°C at the
surface (based on the density data of Angus ef al., 1973). Carbon
dioxide density increases rapidly at approximately 800 m depth, when
the CO, reaches a supercritical state. Cubes represent the relative
volume occupied by the CO, and down to 800 m, this volume can be
seen to dramatically decrease with depth. At depths below 1.5 km, the
density and specific volume become nearly constant.
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Figure 5.4 Simplified diagram of the Sleipner CO, Storage Project. Inset: location and extent of the Utsira formation.
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Figure 5.1 Location of sites where activities relevant to CO, storage are planned or under way
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~ Expertise in CO, processing and storage. The broad expertise of the oil and gas service sector spans much of the process map of CO; sequestration,
especially the secure storage of O in the subsurface. Relevant processes are labeled in bold.
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This method is a miscible displ process to many reservoirs. A CO; slug followed
by alternate water and CO, injections (WAG) is usually the most feasible method
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Figure 7-14 Schematic of the vaporizing gas drive process (adapted from
Stalkup, 1983)
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Figure 7-15 Schematic of the rich-gas drive process (adapted from Stalkup,
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~Weyburn field production. The CO, EOR storage project has clearly increased daily production rates
and is predicted to significantly extend the production plateau of the Weyburn field.




