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Dynamic calculation method for liquid production increase
potential of offshore oilfield at high water cut stage

Liu Chen'?,Zhang Jinqging'?,Zhou Wensheng'?, Wang Kai'*

(1.State Key Laboratory of Offshore Oil Exploitation , Beijing City, 100028, China;
2.CNOOC Research Institute , Beijing City, 100028, China)

Abstract: Liquid production increase is an effective measure to reduce the decline of production in offshore oilfield at high
water cut. Compared with traditional method, the dynamic analysis method based on dynamic production data of oil wells
can evaluate liquid production increase potential and overcome the limitations and dependence on regional static data. But
the conventional dynamic method can only calculate the dimensionless liquid production index and is hard to quantify the
potential of liquid production increase. Dimensionless maximum reasonable production pressure difference of oil wells was
calculated based on the direct quantitative relation between the dimensionless liquid production index and water cut which
is established based on percolation theory. On this basis, the maximum daily liquid production of oil wells can be real-time
calculated, achieving the purpose of quantifying oil well liquid production increase potential directly by the dynamic meth-
od. Application results show that the daily liquid production of each well has reached the design value after implementation
in W oilfield, which proves the rationality of the method. Since only the data of daily liquid production and daily oil produc-
tion of the wells are required, the proposed method overcomes the shortage of static data in offshore oilfield. This method
has the features of accessible data, reliable calculation results and convenient implementation , showing a broad application
prospect in offshore oilfield at medium—high water cut stage.
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Tablel Calculated characteristic parameters of the Zhang Jinging generalized water drive curve of oil wells in W oilfield

Jp 7J<ﬂuxﬂﬂhé:k 7J<%I><FFH?/E zzjmhfﬁ?’ ‘7J<‘1AFH RS W fi??ﬂfc‘iﬁj jfﬂér‘;k%ﬂ
FEZ8g  FHES4a H/10°m’ W /104w’ KAt/ 10 m’
Atlh 1.00 0.258 6 35.050 3 0.5172 1.0000 2.0000 29.57 5.48
A2h 1.10 6.600 5 50.150 5 7.0817 0.818 2 1.909 1 25.88 24.28
A3h 1.30 2.846 3 30.510 8 15630 0.538 5 1.769 2 24.13 6.38
A4h 1.10 5.9589 21.2351 6.977 4 0.818 2 1.909 1 12.40 8.84
A5h 0.80 0.234 4 38.497 4 1.0156 1.500 0 2.2500 25.06 13.44
A7h 0.90 0.0855 23.613 9 0.205 4 12222 21111 17.60 6.01
A8h 0.90 1.483 8 18.233 4 4756 5 12222 21111 9.11 9.12
A10h 1.00 42255 6.7250 8.4510 1.000 0 2.000 0 3.95 2.78
Allh 1.30 6.406 3 11.398 1 3.661 6 0.5385 1.769 2 3.70 7.70
Al12h 1.30 3.038 8 7.066 0 2.3037 0.538 5 1.769 2 2.00 5.07
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Table2 Dimensionless maximum reasonable production pressure difference of oil wells in W oilfield
5k i Py - N S O L S U LG -
7 Wi/ KV Wi/ H K KV Y
Alh 310.71 0.60 0.976 6 324.40 80.31 0.438 7 1.044 1 23241
A2h 139.75 2.12 1.0187 1026.84 91.03 3.8366 7.3477 1.9510
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ASh 131.20 0.05 0.983 4 215.64 40.89 0.5717 1.643 6 2.8272
ATh 192.88 2.26 0.750 9 69.36 73.43 0.189 1 0.359 6 1.428 1
A8h 115.45 5.81 0.992 5 291.31 70.89 1.566 4 25233 1.598 8
A10h 153.45 64.07 1.9790 384.12 88.75 3.486 6 2.5032 1.420 8
Allh 90.24 13.41 1.1450 129.48 75.12 23796 1.434 8 0.690 4
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Table3  Calculation results and implementation effect of liquid production increase potential of oil wells in W oilfield
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