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Optimization of layer combination of CO, flooding in multi—thin-
layer beach—bar sandstone reservoirs with extra—low permeability

ZHANG Chuanbao', TENG Shiting®, YANG Yong', BING Shaoxian', CUI Chuanzhi*,ZHANG Dong'

(1.Exploration and Development Research Institute , Shengli Oilfield Company ,SINOPEC , Dongying City ,
Shandong Province 257015, China; 2.School of Petroleum Engineering , China University
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Abstract: To avoid uneven vertical displacement of CO, flooding in beach—bar sandstone reservoirs with extra—low permea-
bility, we analyze the influence of reservoir permeability, crude oil viscosity, oil saturation, and oil layer thickness on layer
combination by the numerical simulation. The orthogonal test method is used to determine their degrees of influence in de-
scending order: crude oil viscosity, oil saturation, reservoir permeability, and oil layer thickness. Through formula deriva-
tion and numerical simulation of reservoirs, comprehensive effective fluidity that involves oil saturation, crude oil viscosity,
and reservoir permeability, as well as starting pressure gradient and fracturing, is proposed to characterize layer combina-
tion. The limits of comprehensive effective fluidity under various injection—production pressure differences are determined
with the numerical simulation technology for reservoirs. As the injection—production pressure difference increases, the limit
gradually decreases. According to the comprehensive effective fluidity of each oil layer, the K-means clustering algorithm
is used for the automatic division of layer combination. The research results are applied to the Es, in Block Gao89 of Zhengl-
izhuang Oilfield, showing that the recovery is raised by 2.25% when the layers are divided into three schemes.
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Fig.1  Conceptual model of five—point well pattern for
multi-layer combined beach—bar sandstone
reservoirs with ultra~low permeability
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Fig.2 Trends in recovery with permeability ratios
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Fig.3 Trends in suction capacity with permeability
ratios between layers
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Fig.4 Trends in recovery with crude oil viscosity
ratios between layers
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Fig.5 Trends in recovery with thickness ratios between layers
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Fig.6  Trends in recovery with oil saturation
ratios between layers
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Fig.7 Magnification of average reservoir permeability
after fracturing
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Fig.8 Vertical distribution of sublayer permeability in model
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