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Experimental study on feasibility of gas—injection miscible
flooding after water flooding of Qiuling Oilfield
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Abstract: The oil in place from Qiuling Oilfield in Tuha Basin is light. The heterogeneity of the reservoirs leads to low wa-
ter flooding recovery, and the reservoir has entered the high water—cut stage. In view of the feasibility of gas miscible flood-
ing after water flooding of the reservoir, the miscible pressure of the first—stage separator gas (PSN gas)and oil in place was
tested by a slim tube experiment ,and the type of miscible additives (liquefied petroleum gas(LPG ) ,toluene ,2—Butoxy etha-
nol, CO,, and enriched natural gas)and the amount of slug injection were optimized. Then, the oil displacement effect of
miscible additive slug flooding+PSN gas flooding+subsequent water flooding at the high water—cut stage was studied by us-
ing a long core model composed of formation core in the oilfield. The results of the slim tube experiment show that miscible
flooding cannot be achieved through the displacement of oil in place by PSN gas under current formation conditions , and it
is necessary to add a miscible additive slug in front of injected gas. Long core experiments show that gas flooding after water
flooding can greatly enhance the recovery of oil in place. The oil displacement effect is greatly improved by adding a misci-
ble additive slug in front of the injected gas, and the recovery increases with the increment of the injection amount in the
miscible additive slug. However, the effect of miscible additives(CO, and enriched natural gas)with weak solubility in oil in
place is different from that of miscible additives (LPG )with strong solubility, and higher injection volume may yield a worse
effect.
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Tablel Compositions of oil in place, PSN gas,and LPG and their mole fractions Va
AW N, Co, CH, C,H, C,Hy iCH, nCH, iCH, nCH, CH, (om H,S
HZE T 2.77 0.32 45.76 8.58 8.16 3.57 3.58 2.03 1.68 222 21.32 0
—Yr B 2.87 1.72 82.10 8.97 3.05 0 1.29 0 0 0 0 0

LPG 12.64 0.41 4.29 4.87 51.93 0 16.29 0 0.23 1.30 0 8.04
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Fig.2 Relationship between recovery, gas—oil ratio, and cumulative injected gas volume under different back pressure
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Fig.12 Oil displacement mechanism of gas additives
at high water—cut condition
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