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Background

Increase of macroscopic sweep in CO2-flooding has the potential to increase the oil production, delay CO2 breakthrough, increase the CO2 storage capacity in oil reservoirs and reduce the CO2 emission to air. Macroscopic sweep efficiency usually includes vertical sweep, horizontal sweep and linear sweep. In fractured reservoirs the sweep of matrix blocks is also important. The mobility ratio in CO2-flooding can be decreased by decreasing the mobility of CO2 by using CO2-WAG, CO2-soluble polymers and CO2-foam. Macroscopic sweep efficiency can also be increased by other methods, e.g. optimisation of well pattern, injection strategies and polymer gel. 
It has been reported that poor macroscopic sweep efficiency has been a problem in CO2-floods of many oil reservoirs. To secure high sweep efficiency in CO2-flooding of fractured carbonate fields, use of CO2-foam and CO2-polymer will now be evaluated. In CO2-foam systems and CO2-polymer systems the apparent viscosity will be higher than in pure CO2. The properties of the CO2-water interfaces are also different in CO2-foam systems and in CO2-WAG system. In fractured carbonate reservoirs diffusion of CO2 from fracture into the matrix is an important recovery mechanism. It is therefore important that the CO2 diffusion rate is not dramatically reduced when flooding with pure CO2 is replaced by flooding with CO2-foam or CO2-polymer. 
Project description

Transport (e.g. diffusion) of CO2 into matrix will be studied in Eclipse simulations by injecting CO2 into the fracture either as pure CO2, CO2-WAG, CO2-foam or CO2-polymer. Mechanistic simulations will first be carried out before simulations on a field scale will be carried out.
Oil production, CO2-production, saturations in matrix and fractures should be reported.
Questions 

Is it possible to simulate CO2-foam or CO2-polymer using Eclipse? 
Does UiS have access to the Stars simulator from CMG?
Production of oil low permeable zones by CO2-injection, 
IRIS, Ingebret Fjelde, 5 January 2006

Background
The main recovery mechanisms in CO2-flooding are swelling of crude oil, reduction in viscosity and miscible displacement. In North Sea reservoirs with rather light crude oils swelling of crude oil are expected to be high (up to 100%) and since the reservoir pressures are rather high miscible displacement will be developed in most cases. 
In water flooding of oil reservoirs with both low and high permeable zones, the production of oil from the low permeable zones can be much lower than from the high permeable zones because of poorer macroscopic sweep efficiency of low permeable zones. The injectivity of gas is higher than for water in low permeable zones. Injection of gas (hydrocarbon gas or CO2) to the low permeable zones and water to the high permeable zones may increase the oil production from the low permeable zones, e.g. swelling of oil in the low permeable zones can give transport of oil to the high permeable zones. The oil from the low permeable zones can then be transported through the high permeable zones. In combination with smart well technology, e.g. dual injection (gas to low permeability zones and water to higher permeability zones) and slim wells, separate injection of gas and water can increase the potential.
Both hydrocarbon gas and CO2 may be used in gas flooding of low permeable zones and transition zones. CO2 will usually give highest swelling of the oil (also at lower pressure) and is expected to have the highest potential. 
The resources for CO2 are today limited, and use of CO2 may only be injected in parts of the reservoirs. If pipe system for CO2-transport is established along the NCS, periodical excess of CO2 may be injected into low permeable reservoir parts. CO2 from coal reservoirs (fire process) may also be potential source for CO2.
Project description

The objective is to determine the potential for improving the oil production by CO2-flooding of low permeable parts of oil reservoirs. Both low permeable reservoir parts with and without communication to high permeable reservoir parts are included. 
The flooding processes are studied in Eclipse simulations by injecting CO2 either as pure CO2, CO2-WAG, (if Stars simulator from CMG is available, also CO2-foam and/or CO2-polymer). Mechanistic simulations will first be carried out before simulations on a field scale.

The potential for combining the processes with smart well technology will be evaluated.
Oil production, CO2-production and saturation profiles (in reservoir cross-sections) should be reported.

Questions
More thinking needed?
Production of oil from large transition zones by CO2-injection, 
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Background
The main recovery mechanisms in CO2-flooding are swelling of crude oil, reduction in viscosity and miscible displacement. In North Sea reservoirs with rather light crude oils swelling of crude oil are expected to be high (up to 100%) and since the reservoir pressures are rather high miscible displacement will be developed in most cases. 

In some oil reservoirs the height of the capillary transition zone can be high. Swelling of the oil in this zone with gas will increase the mobility of the oil and may increase the production. Injection of gas to the transition zone may therefore increase the oil production. 
Both hydrocarbon gas and CO2 may be used in gas flooding of large transition zones. CO2 will usually give highest swelling of the oil (also at lower pressure) and is expected to have the highest potential. Injection of carbonated water or use of CO2-WAG can be alternatives to injection of pure CO2.
The resources for CO2 are today limited, and use of CO2 may only be injected in parts of the reservoirs. If pipes for CO2-transport are established along the NCS, periodical excess of CO2 may be injected to transition zones. CO2 from coal reservoirs (fire process) may also be potential source for CO2.
Project description

The objective is to determine the potential for improving the oil production by CO2-flooding large transition zones (+ev. reservoir parts with high Swi)
The flooding processes are studied in Eclipse simulations by injecting CO2 either as pure CO2, carbonated water or CO2-WAG, (if Stars simulator from CMG is available, also CO2-foam and/or CO2-polymer). Mechanistic simulations will first be carried out before simulations on a field scale.

The potential for combining the processes with smart well technology will be evaluated.

Oil production, CO2-production and saturation profiles (in reservoir cross-sections) should be reported.

Questions
More thinking needed?
