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Optimization of Fracturing Parameters for Ultra-Low Permeability Reservoirs

Su Yuliang' , Mu Lijun® ,Fan Wenmin®,Li Zhiwen® , Gao Li'
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dong +266555,China;2. Research Institute of Oil & Gas Technology sChangqing Oil field Branch . Xi’ an,
Shaanxi,710021,China)

Abstract: Hydraulic fracturing is an effective method to improve ultra-low permeability reservoir de-
velopment. Proper fracturing parameters selection is required to take advantage of the fracture. Taking ul-
tra-low permeability reservoir as an example, hydraulic fracture is simulated using rectangular and PEBI
grid. Through reservoir simulation, fracture azimuth and conductivity, penetration ratio in inverted nine-
spot pattern are optimized. The effect of fracture parameters on development performance of ultra-low per-
meability reservoir is analyzed using orthogonal experiment. The result shows that well pattern should con-
sider fracture azimuth or the maximum horizontal stress orientation. It is not true the higher the fracture
flow conductivity and penetration ratio,the better of development performance. Instead,an optimum value
exists. For ultra-low permeability reservoir, the main parameter that affects recovery is fracture azimuth,
followed by fracture conductivity and penetration ratio. The main parameter that affects water cut is frac-
ture conductivity,followed by fracture azimuth and penetration ratio.
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Fig. 1  Oil/water relative permeability curve
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Fig. 2 Hydraulic fracture simulation scheme
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Fig. 3 Schematic layout of fracture mesh generation
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Fig. 4 Relationship between recovery and fracture azimuth
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Fig. 5 Relationship between recovery and fracture conductivi-

ty under different fracture length
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Fig. 6 Relationship between recovery and fracture length
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Fig. 7 Relationship between water cut and fracture length
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Fig. 8 Relationship between water free production period,

water free recovery and fracture length
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Fig. 9  Histogram of recovery under different fracture

parameters
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Fig. 10 Histogram of water cut under different fracture

parameters
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