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Optimization design of integral hydraulic fracturing for skewed
patterns in low permeability complex faulted reservoir

Gan Yunyan' Zhang Shicheng' Chen Li' Miao Hong’ Zhang Shuaigian'

(1. Faculty of Petroleum Engineering, China University of Petroleum, Beijing 102249, China;
2. Zhongyuan Oilf ield, Puyang 457001, China)

Abstract: T he optimization model for skew ed patterns in low- permeability complex faulted reservoir under the condition of complicat-
ed field stress was established. The sweep area and oil recovery were taken as the target functions of the model, and the matching re-
lationship betw een orientation of arbitrary fractures and well patterns were considered in the model. T he ellipse boundary of a frac
tured well was determined by the numerical simulation method. The model was solved with the Matlab programming, and two optr
mal solutions of mathematical problem were obtained. A real reservoir model was built up by Eclipse reservoir simulation softw are.
This model was used to adjust well patterns in Zhongyuan Oilfield, and the preferable production effectiveness were achieved. T his
model is also suitable for other complex faulted reservoirs.
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Fig.4 The result of the first improvement method
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Fig.7 The optimum well patterns of an area in
zhongyuan Oilfield
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Table 1 The production target reference before and after adjustment of well pattern
/% 1% /%
1994 0 176822 0 405556 0 1768222 0. 405 5556 0 176822 Q 4055556
1995 0 168635 0 792333 0 1686351 0. 7923333 0 168635 0 7923333
1996 0 092916 1 005444 0 0929164 1. 005 444 4 0 092916 1 0054444
1997 0 11382 1 2665 0 1138202 1. 266 5 0 11382 1 2665
1998 a 39911 2 181889 0 3991095 2. 181 8888 0 39911 2 1818888
1999 1 369331 5 322555 1 3693306 5. 3225553 1 369331 5 3225553
2000 0 947573 7. 495889 0 9475734 7. 495 8889 0 947573 7. 4958889
2001 0 754208 9 225723 0 7542076 9. 2257228 0 754208 9 2257228
2002 1 050902 11 63605 1 0509029 11. 636 051 1 050903 11 636052
2003 0 922137 13 75104 0 922219 13. 751 232 0 922228 13 751254
2004 1 209188 16 52441 1 2095233 16. 525 368 1 209601 16 525568
2005 1 041617 18 91344 1 0425751 18. 916 595 1 04267 18 917014
2006 0 863087 20 893 1 3142031 21. 930 822 1 3143 2193147
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