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Fig. 1 Schematic of 4 fractures in a horizontal shale gas well
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Table 1

The basic reservoir parameters

parameter used in history matching

value

model dimension (lengthxwidthxheight) (I X w X h) /m?

1 066.8x1 524%x121.9

initial reservoir pressure P; /Pa 2.62x107
bottom hole pressure (BHP) Py, /Pa 1.03x107
production time ¢, /a 3
reservoir temperature 7', /K 355
gas viscosity w, /(Pa-s) 2x107°
shale compressibilityX, /Pa”! 4.35x1071°
fracture conductivity 7 /(m?+m) 9.0x1071¢
fracture height iy /m 121.9
matrix permeability k& /m? 3.5x107"
matrix porosity ¢, 0.04
horizontal wellbore length [, /m 625.4
fracture porosity ¢, 0.33
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Fig. 3 The pore pressure fields of the fractured horizontal well
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Table 2 A summary of the production enhancement mechanism related to fracture parameters

increasing single increasing fracture contact fracture comprehensive
fracture parameter } i ) )
well control area with reservoir area interference evaluation
half length X +++ +++ - 4+t
fracture number n ++ +++ —_ +++
fracture spacing d + 0 + ++

B RRAPE, - AL, 0" A

Note ‘+’ represents motivation, ‘=’ represents resistance, ‘0’ represents no effect
P s P s P-
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Sensitivity Analysis of Production in
Fractured Shale Gas Reservoirs
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Abstract: In view of gas seepage and effect of desorption, shale compressibility and slippage
effect, the full coupling mathematical model for production of the fracture system in shale gas
reservoirs was established. The matrix and fracture flow field was solved with the finite element
method. The simulation results were consistent with the published field data from the Barnett
Shale in the Newark East field. Based on this model, the effects of the fracture’s half length,
number, spacing and gas desorption on gas production were simulated. The numerical results
show that the fracture parameters are interactive. The influence of the half length on production
enhancement is dominant. The optimal number of fractures is related to the fracture’ s half
length. In the middle and late parts of the gas production period, the effect of desorption pro-
vides considerable production. The presented model makes an effective theoretical tool for the

optimization of shale fracturing design.
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