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Optimization of hydraulic fracturing considering non-Darcy flow
in low permeability reservoirs

BIAN Xiao-bing' , ZHANG Shi-cheng', MA Xin-fang', GAN Yun-yan’

(1. MOE Key Laboratory of Petroleum Engineering in China University of Petroleum, Beijing 102249, China;
2. CNOOC Research Institute, Beijing 100027, China)

Abstract; A mathematical model was established considering non-Darcy flow in low permeability reservoirs as well as fracture
flow conductivity failure, and the numerical solution was obtained based on the existing black oil simulator. A real Bohai res-
ervoir model was developed to analyze hydraulic fracturing treatment on the basis of pressure propagation during well produ-
cing. The results show that the increase of drainage area after fracturing is the main factor of productivity improvement. When
the well interference occurs between ofl and water wells, the maximum drainage area of disturbance parts can directly reflect
well patien control degree and residual oil distribution. According to the drainage area that pressure spread speed begins to
slow down during well producing, the reasonable injector-producer spacing is confirmed. The key factor of integral hydraulic
fracturing is to make well system and fracture system be a perfect match. Taking the basic well unit as example, the optimum
assembly of well unit and fracture system is gained when the angle between the fractures and the injection-production well line
is above 70°,
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Table 1 Variation of drainage radius and daily of!
preduction rate with time for a single
well without treatment

i) o/d WAL r/m PR Q/(m* - d7)
0.7 18.81 1. 090
31.0 48.71 0. 603
52.0 57.03 0.438
91.0 66. 40 0. 265
150.0 75.82 0. 203
211.0 85.28 0. 164
391.0 95. 14 0.110
811.0 105. 10 0. 056
1050.0 105, 10 0. 048
1531.0 105. 10 0.032
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Fig.1 Radial seepage pressure distribution
of a non-fractured single well
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H¥ R RS ARREK AT, gl h 10
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Table 2 Effect of fracture half length on swept

region and cumulative water injection volume

sk ERKEMM % BEEARIGGE
¥K/m la 10a la 10a
RIEH 0 0 0 0
10 106.961  13.651 5.667 2.827
30 118.252  20.275 7.176 3.939
50 150.889  37.076 11.210 6. 583
70 168.523  47.173 13.594 8.247
90 177.030  52.989 14.673 9.726
110 182.890 54,120 15.238  10.153

*3 HNHESAENTERREMNRBEKBHRE
Table 3 Effect of fracture flow conductivity on swept

region and cumulative water injection volume

FHES1/ e B (X del 36 R/ %o HEE KRS MTHR
(pm? « cm) 1a 10a 1a 10a
REH 0 0 0 0

10 104.795  36.914 8.504  4.914
20 136.504 36,995 10.317 6.283
30 150.889  37.076 1.210  6.583
40 162.490  37.318 11.74  6.798
50 165.584  37.722 12.032  6.869
60 166.821  38.126 12. 087 6.929
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