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Screening method and potential evaluation for EOR
by CO, flooding in sandstone reservoirs

HE Yingfu,ZHAO Shuxia, JI Bingyu, LIAO Haiying,ZHOU Yuanlong

(Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing City, 100083, China)

Abstract : Because CO, flooding can meet the demand of both environmental protection and enhanced oil recovery , it has at-
tracted increasing attention. The reservoir screening and potential evaluation methods of CO, flooding are the basis of medi-
um and long—term development planning and large—scale field application, but the screening criteria guided by miscible—
immiscible flooding theory are difficult to adapt to China’s continental sandstone reservoirs. Therefore , the miscibility char-
acteristics of CO, flooding are firstly studied by numerical simulation. The transient miscibility at the initial injection end
appears. Afterwards, the miscibility zone moves to the production end, and phenomena including phase separation, interfa-
cial tension reduction at leading edge and interfacial tension rise in the production well appears. The variation characteris-
tics of miscibility degree are analyzed and the boundaries of near-miscibility flooding are proposed. On the basis of existing
standards, a new standard for screening CO, flooding reservoirs is proposed. It is combined with fuzzy evaluation and analyt-
ic hierarchy process, and a screening method for CO, flooding in sandstone reservoirs is proposed and applied to the screen-
ing of CO, flooding reservoirs of SINOPEC. The results show that SINOPEC has 2.262 billion tons of proven reserves suit-
able for CO, flooding except for chemical flooding reservoirs and heavy oil reservoirs, of which, 489 million tons are misci-
ble flooding, 659 million tons are near miscible flooding and 1 114 million tones are immiscible flooding, and the recover-
able reserves are expected to increase by 203 million tons.

Key words: sandstone reservoir; CO, flooding; screening criteria; miscible characteristics ; numerical simulation ; fuzzy com-

prehensive evaluation
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Fig.1  Distribution of pressure, oil and gas saturation
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Fig.3  Relationship curve between reservoir pressure
and miscibility degree
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and sweep coefficient
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Table4 Evaluation order and nine standard weights of reservoir parameter for CO, flooding
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