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CO, Flooding Well Productivity and Its Impacting Factor Sensitivity Analysis
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Abstract: In order to determine the impacting factors of CO, flooding well productivity and to establish the
productivity prediction equation, the impacting factors sensitivity analysis were conducted based on reservoir numer-
ical simulation and orthogonal analysis with consideration of impact of reservoir and fluid property on well produc-
tivity. The productivity equation for CO, flooding was established based on the orthogonal normalized results. Sen-
sitivity analysis show that the influence degree of each factor in decreasing order is relative permeability, CO, con-
tent,crude oil composition, permeability, drainage radius, skin factor and reservoir pressure. The most significant in-
fluencing parameters are relative permeability and CO, content. Well productivity equation becomes more nonlinear
with the increase of CO, content. In the early stage of field development, well productivity increases with the in-
crease of CO, content,while the increase of CO, content damages well productivity if the reservoir is depleted. The
established productivity equations in this paper can provide guidance for oilfield development. The productivity pre-
diction equation regression coefficient is high and its application is convenient which can provide reference and guid-
ance for similar reservoir field development and adjustment program.
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Influence factors and levels on the CO, flooding well productivity

7K R /MPa A /m BEAR/10 % um? MBI JEL i £ 1% COz Wy I 1) 44t 93 51 RREHT
1 15 100 6 15 A 0 —1.5
2 20 200 80 25 B 0.2 0
3 25 400 200 35 C 0.5 1.5
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Table 2 Orthogonal experiment design and calculation results
F 3K
o TRERV
2R LRI SEE Bk H il £k kAR CO: MR REHT
1 1 1 1 1 1 1 1 0.586 8
2 1 2 2 2 2 2 2 0.663 7
3 1 3 3 3 3 3 3 0.548 3
4 2 1 1 2 2 3 3 0.608 8
5 2 2 2 3 3 1 1 0.278 7
6 2 3 3 1 1 2 2 0.629 4
7 3 1 2 1 3 2 3 0. 666 7
8 3 2 3 2 1 3 1 0.933 3
9 3 3 1 3 2 1 2 0.203 2
10 1 1 3 3 2 2 1 0.398 1
11 1 2 1 1 3 3 2 0.551 7
12 1 3 2 2 1 1 3 0.591 9
13 2 1 2 3 1 3 2 0.730 7
14 2 2 3 1 2 1 3 0.538 5
15 2 3 1 2 3 2 1 0.722 9
16 3 1 3 2 3 1 2 0.702 2
17 3 2 1 3 1 2 3 0.376 6
18 3 3 2 1 2 3 1 0.714 0
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Table 3 Orthogonal experiments sensitivity analysis results
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