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A well-test based study for parameter estimations of artificial fracture
networks in the Jimusar shale reservoir in Xinjiang

CHEN Zhiming', CHEN Haoshu', LIAO Xinwei', ZHANG lJiali', YU Wei?

1 State Key Laboratory of Oil and Gas Resources and Exploration, China University of Petroleum, Beijing 102249, China
2 Department of Petroleum and Geological Engineering, University of Texas at Austin, Austin 78712, USA

Abstract Field data show that complex artificial fracture networks are generated along the wellbore in the Jimusar shale after
large scale hydraulic fracturing. It is necessary to establish a parameter estimation method for artificial fracture networks in shale
reservoirs in order to facilitate fracturing evaluation, reservoir monitoring and oil recovery improvement. Therefore, a quantita-
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tive characterization approach is first established by using the dual-porosity equivalent method to describe the complex artificial
fracture networks. Based on this, a tri-linear flow-based well-test model is proposed for fracture-network wells in the Xinjiang
Jimusar shale reservoir. Then the transient pressure at the wellbore is analyzed by solving the well-test model. With the transient
pressure behaviors, eight fractured horizontal wells in the Jimusar shale reservoir are interpreted to obtain the parameters of
the artificial fracture network. The results show that these horizontal wells have a crushed zone with fracture networks and an
affected zone with higher permeability. The permeability of the reconstructed area is 130~190 mD, the width of the reconstructed
area is 80~100 m, and the volume proportion of the fracture network is about 10%~14%.The width and permeability of the active
zone are 90~110 m and 4~20 mD respectively. According to the variation rules of fracturing parameters and the fracturing scale
of each stage, increasing the amount of injection of each stage can improve the range and permeability of the fracturing modi-
fication area and the effective fracturing area of the Jimusar shale reservoir. When the injection volume of each stage is larger
than 1900 m’, the effect of increasing the injection volume on the permeability in the reformed area is not obvious. Considering
the economic benefits, the size of each stage should not exceed 1700~1900 m’*. This research can provide important theoretical

reference for fracturing design for the Jimusar shale reservoir in Xinjiang.
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Fig. 3 Main flow modes during production of fracture-network horizontal well in tight oil reservoir
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Table 1 Inversion parameters of well JHW1
ZH AT IR RES R AP I s A A 2
HKFFHK m 1532 1532
SAREEL 33 33
ZABEREL 97 97
RS m? 70 069.80 70 069.80
Jineb m? 4550.00 4550.00
B R m? 2261.21 2261.21
Pk X355 % mD 186.32 182.36
Pk X 2 AR L 0.12 0.12
LA I R AL 1.45% 1078 1.20x 1078
K185 K m 97 97
e SHRE T mD'm 400 150
P XY T m 103 103
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