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Prediction of production profile and evaluation method of stratified water control effect in
vertical wells
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Abstract: High water cut is an important reason for the inefficient production in oil wells, and it is also the most important problem
that restricts the efficient development of reservoirs. In actual on-site production, the analysis and calculation of production profiles and
water control effects have always been a problem. In order to solve these problems, this paper, according to the commingled producing
data of multiple layers and water control demand in single well, the thickness and permeability weighted method are used to determine
the liquid dispensing coefficient of small layers; It is then weighted with the water saturation to determine the water distribution coeffi-
cient. Finally, the correction coefficient of the water distribution is determined by the calibration of the actual production data, thereby
realizing the prediction of the production profile; According to the prediction results, a quantitative method for stratified water control
effect of increasing oil production with water and liquid control has been developed. The practical application shows that the method can
ensure the error of fluid production and water production for each layer within 5%, and the commingled producing error is less than
1%. For high-production water layers, in the case of low liquid control, with the increase of the controlled liquid, the increase of oil
production and water reduction are obvious, however when the controlled liquid volume reaches the critical value, the effect is no longer
significant, but instead in the gentle. The integrated method can save a large amount of test cost for production profile, optimize the wa-
ter control scale, predict increase effect of the oil production, and provide a scientific water control solution for the oil field.

Keywords : stratified water control ; production profile ; commingled production ; production dividing; water cut; water saturation ; fluid dis-
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Table 1 Basic parameters of each small layer
2% @R /(107 pm?) BRUEE/m  FKEAE %

S61 35.51 2.50 39.70
S62 1.79 2.00 14. 96
S63 0. 89 3.00 19.35
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Table 2 Production profile prediction results
ES RRERH HiEg/ (m-d™) KRB SKE/%

S61 0.59 8.74 1.09 92. 88
562 0.21 3.17 0.96 717. 86
S63 0.20 2.89 0.94 73.87
HFR — 14. 80 — 85.95
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Table 3 Error analysis of the application of liquid
production profile prediction

o EBRECHC PeWiRZE FRRAKER KR

EE o wra) /% /% /%
S61 8. 66 0. 89 93.35 0.50
s62 3.31 4.19 78. 11 0.33
$63 2.83 2.15 72.76 1.53
A% 14. 80 0.00 86. 00 0. 06
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Fig.1 Analysis of the effect of water control and
increasing oil production
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Table 4 Quantification results of liquid control threshold

= RS 35 R H 3 H st
/(m?-d™") /MPa /(m?-d7h) /(m*-d!)

S61 5.00 1.84 -0.24

S62 -1.21 -4.10 0.94 0.46

S63 2.00 2.26 -0.23
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