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Productivity evaluation method of multi-layer sandstone reservoir
based on dynamic prediction of interlayer interference
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(1.State Key Laboratory of Petroleum Resources and Prospecting , China University of Petroleum( Beijing) ,
Beijing City, 102249, China; 2.CNOOC Research Institute , Beijing City, 100028 , China )

Abstract: At the middle and high water cut stages of multi-layer sandstone reservoir, the development between layers is un-
even, and the interlayer interference is obvious, leading to the great difficulty and low accuracy of productivity prediction
for newly drilled adjustment wells. To further analyze the influence of different water cuts on the productivity of multi-layer
sandstone reservoirs, this paper constructed the dynamic prediction model of interlayer interference after the variation of in-
terlayer interference coefficients with water cuts was analyzed under different breakthrough coefficients of flow capacity in
P Oilfield. The relationship chart of interlayer interference coefficients with the breakthrough coefficients and water cuts
was drawn to quantitatively characterize the variation of interlayer interference coefficient with water cuts under different
breakthrough coefficients of flow capacity. The productivity formula between productivity index and formation flow coeffi-
cient without interlayer interference was constructed to guide the well productivity evaluation of P Oilfield at middle and
high water cut stages. The results indicate that the productivity error of new adjustment wells in P Oilfield predicted by in-
terlayer interference correction is 20% , which is lower than that before the correction, indicating a reliable productivity pre-
diction result.
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Fig.1  Variation of interlayer interference coefficient with water
cuts in typical adjustment wells of P Oilfield
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Tablel  Productivity and flow capacity of three typical
adjustment wells at different
water cuts in P Oilfield
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A-25 419 4.0 0.01 10.5
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Table2  Correlation coefficients of interlayer interference
coefficients in P Oilfield
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Fig.2  Variation of interference coefficients with water cuts
under different breakthrough coefficients

of flow capacity in P Oilfield
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Table3 Parameters of oil productivity index calculation of production wells in N Block , P Oilfield

TSy O H
S T 1 Joai 1) RESLECEY
T fi AL R o eGempary Tens (m?~(d-MPa)™)
(mD+m-*(mPa-s)™") " !
I KIEJE
B1 14 3.9 5416 90.0 13.9 078 023 0.19 722 252.6
Al 6 2.0 1955 60.0 16.2 005 0.2 0.44 36.7 37.9
A2 14 35 1629 85.0 5.2 064 02 0.25 211 46.9
B2 12 23 5890 55.0 114.4 009  0.06 0.47 241.5 249.5
B3 14 23 5855 60.0 69.8 0.10  0.06 0.44 157.9 164.9
B4 12 35 4485 35.0 55.5 031 02 0.60 92.9 107.7
BS 10 47 2512 40.0 322 050 0.9 0.57 56.8 80.7
B6 10 2.8 2 608 70.0 214 025 013 037 57.3 66.5
B7 1 6.5 4665 90.0 12.0 080 041 0.19 62.4 183.9
A3 14 2.9 1944 50.0 19.3 024 0.14 0.50 38.3 433
A4 9 3.7 2041 85.0 7.4 060 022 0.25 29.7 57.9
A5 13 3.4 1651 50.0 30.0 034  0.19 0.50 59.3 72.8
A6 13 4.1 2548 30.0 383 038 025 0.63 60.9 73.6
A7 15 40 2334 80.0 17.5 060  0.24 0.29 59.3 112.7
A8 14 4.0 4511 55.0 50.5 045 024 0.47 106.6 147.3
A9 20 3.7 1619 65.0 29.2 045 022 0.41 714 101.3
A10 16 6.4 5905 65.0 23.6 080 04 0.41 57.8 1733
All 13 6.5 3030 45.0 18.0 080 04 0.54 33.6 100.8
A12 16 47 2252 25.0 28.4 042 029 0.66 42.8 524
Al3 19 54 9851 60.0 26.7 080 034 0.44 60.5 199.6
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Table4  Comparison of accuracy of productivity evaluation considering dynamic predicted interlayer interference
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