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Optimization method and application of well pattern and injection production
system in ultra-high water cut stage. A case study on block T of S oilfield
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2. CNOOC China Ltd. , Tianjin Branch, Tianjin, 300459, China

Abstract: Aiming at the problems of serious vertical interference, imperfect well pattern and
unbalanced displacement in the ultra-high water cut stage in block T of S oilfield, a near resistance
combination optimization method with pseudo seepage resistance parameter as the main index is established
longitudinally according to reservoir engineering theory and mathematical optimization method. The vector
well pattern of differential control and injection production optimization method with minimizing the variance
of average water saturation as the objective function are established on the plane. Based on this optimization
method, the adjustment ideas and countermeasures of vertical near resistance combination optimization,
plane vector well pattern and vector injection production optimization are put forward in field test. After
adjustment, the recovery rate of T block reservoir has been increased by more than 3.2% , and the field

application effect is remarkable. The research results provide guidance and reference for the development
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and adjustment countermeasures of oil fields in ultra-high water cut stage.

Keywords: Optimization of well patterns; Injection production system adjustment; Equilibrium

displacement ; Ultra-high water cut stage
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Fig. 1 Relationship curve between pseudo seepage

resistance parameter level difference and recovery

degree in different permeability ranges
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Tab.1 Layer series reorganization scheme in the ultra-high water cut stage in block T of S oilfield

WR4 NES AREE /m BER/mD ORHEE FARAMBHRE  BIBR S/ (mPass-pm ) BRI %24

1 1 8.0 2 810 35. 8% 0. 47 2. 80 3.2
2 2.1 1 454 31.2% 0.45 4.65
3 1.6 734 25. 6% 0.51 8.96
4 1.2 647 22.5% 0.55 8.55

2 1 1.0 112 19. 9% 0.62 14. 12 3.8
2 2.3 1517 30. 8% 0. 49 6. 00
3 2.3 1383 28. 5% 0.45 4. 89
4 2.9 1 365 28.7% 0.48 6.29
5 2.2 613 22. 4% 0. 44 10. 31
6 2.3 598 21.3% 0. 47 13.18

3 1 1.9 585 20. 2% 0. 46 12.45
2 1.9 513 21. 9% 0.48 14. 17
3 3.2 1158 30. 5% 0. 47 6. 81
4 3.0 1326 28. 5% 0. 40 3.73
5 2.8 1311 27. 8% 0.41 3.99
6 1.8 592 20. 6% 0.58 11.30
7 2.0 538 21. 4% 0. 56 12. 09
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a) Well pattern before optimization b) Streamline distribution before optimization ¢) Saturation distribution before optimization
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d) Optimized well pattern e) Streamline distribution after optimization f) Saturation distribution after optimization
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Fig.2 Comparison of results before and after vector well pattern optimization of typical well group
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a) Liquid rate before optimization b) Streamline distribution before optimization ¢) Saturation distribution before optimization
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d) Liquid rate after optimization e) Streamline distribution after optimization f) Saturation distribution after optimization
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Fig.3 Comparison of results before and after vector injection production optimization of typical well group
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