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Analysis of production calculation methods for composite reservoirs and discrimination of

pollution scale in inner zone
LIU Quangang', GUO Xiaozhe’, WANG Xiaochao', HAN Lijie’, CUI Guoliang'

1. CNOOC EnerTech-Drilling & Production Co. , Tianjin 300452, China
2. College of Petroleum Engineering, China University of Petroleum ( Beijing) , Beijing 102249, China

Abstract: Wellbore operation or long-term reservoir displacement reduces the permeability of strata near the wellbore, forming a
composite reservoir with inner and outer zones. To clarify the influence of inner zone size on liquid production, three production
calculation methods, i. e. seepage resistance method, additional resistance method and harmonic mean method, were analyzed and
compared in this paper. The results show that the three production calculation methods have only small errors. When the pollution scale
is large, even a small inner zone radius may lead to a significant decline of production. Under different conditions of original reservoir
permeability and crude oil viscosity, the production declines caused by different inner zone sizes are basically the same. For the
discrimination of pollution scale, based on the features of “outer pollution” and “inner pollution”, seven discrimination criteria of
pollution scale with the production decline of 50% as the boundary were proposed, which provides technical support for analyzing the
reasons for sharp decline of well production.

Keywords : composite reservoir; reservoir pollution; outer pollution; inner pollution; production calculation; heterogeneous reservoir;

discrimination criteria; reservoir protection
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Table 1 Production calculation results by three methods
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Table 2 Pressure drop ratio in areas with different radii
r/m p(r)/MPa  p(r)-p /MPa (p(r)-p,)/(p;=p,)/%

1 13.03 3.03 30.29
10 16. 06 6. 06 60. 59
20 16.97 6.97 69.71
50 18.18 8.18 81.76

100 19. 09 9.09 90. 88
200 20. 00 10. 00 100. 00
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Fig.3 Effect of different pollution scales on production
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Table 3 Production decline under different pollution scales

1A /m SYTRIE /%

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0 0.00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
0.5 2.30 5.03 8.32 12.37 17.47 24.11 33.07 45.86 65.58

1 3.26 7.04 11. 49 16. 80 23.25 31.24 41. 41 54.79 73.16

2 4.20 8.97 14.45 20. 81 28.27 37.15 47.91 61.19 78.01
4 5.12 10. 82 17.22 24.45 32.67 42.13 53.10 66. 00 81.37

7 5.85 12. 26 19.33 27.15 35.85 45.61 56. 60 69. 10 83.42
10 6.31 13.15 20. 61 28.77 37.73 47.61 58.57 70.79 84. 50
20 7.19 14. 84 23.00 31.73 41.07 51.11 61.93 73. 60 86.25
30 7.70 15. 80 24.33 33.35 42.87 52.95 63. 65 75.01 87.10
40 8.05 16. 46 25.25 34.45 44.08 54.18 64.78 75.92 87.65
50 8.33 16.97 25.95 35.28 44.98 55.08 65. 61 76. 58 88. 04
70 8.74 17.73 26.97 36. 49 46.29 56. 39 66.79 77.52 88. 58
100 9.17 18.51 28.03 37.73 47.61 57.68 67.95 78.43 89. 11
150 9.66 19. 39 29.20 39.08 49.04 59.07 69. 18 79.38 89. 65
200 10. 00 20. 00 30. 00 40. 00 50. 00 60. 00 70. 00 80. 00 90. 00
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