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Abstract: In this study, TOGUH2 simulator was applied to simulate CO, enhanced natural gas recovery (CO,-EGR) with a
homogeneous natural gas reservoir model, in which the gravity effect and influence of reservoir pressure on CO, migration and
CH, recovery were studied in order to provide theoretical support for the application of the CO,-EGR technique. The simula-
tion results show that the gravity effect can inhibit upward migration of CO, and slow down the vertical mixing of CO, and
CH,, which can indirectly promote the horizontal migration and make the horizontal displacing rate significantly greater than
the vertical one. However, the produced curve of CH, is not only determined by gravity effect, but also affected by CO, in-

jection rate and reservoir pressure. The CH, production time and final recovery efficiency increase with the decrease of reser-
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voir pressure, and better CH, recovery efficiency can be achieved at the depleted reservoir pressure than other operation con-

ditions, while the production duration can be relatively longer. When CO, is in a supercritical state at relatively high reservoir

pressure, the gravity effect can have relatively significant effect on the displacement process. CO, can rapidly sink and pref-

erentially displace CH, in the bottom layer of the gas reservoir, but it can break through vertically from the bottom of the pro-

duction well, resulting in a poor natural gas recovery.

Keywords: CO, enhanced gas recovery; gravity effect; CO, migration; pressure effect of gas reservoir
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