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A numerical well testing interpretation model for multiple
fractured horizontal well in fractured shale gas reservoir
based on fractal discrete fracture network
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Abstract: A discrete fracture network model was established based on the fractal theory, considering the length, direction,
center position and width of natured fractures, and then a numerical well testing model for multiple fractured horizontal well
in fractured shale gas reservoir was obtained. The model was solved by a finite difference method combined with embedded
discrete fractures. The pressure response and its influence characteristics of horizontal wells were studied. The analysis re-
sults show that the pressure response curve can be well controlled by parameters such as the fracture density, the fractal di-
mension, the main propagation direction of fractures and the Fisher constant. The total number of fractures is dependent on
the fracture density and the fracture's center and length dimensions. The larger the fracture density and the fracture center di-
mension (or the smaller the fracture length dimension) , the greater the total number of fractures. As a consequence, the du-
al-medium characteristics of the horizontal wells can be more visible, or in other words, the pressure derivative curve can de-
press more obviously during the intermediate period. The analysis also indicates that the orientation and its consistency of the
fractures are dependent on the propagation direction of the main fracture and the Fisher constant. The pressure derivative

curve can be higher with larger Fisher constant during the late flow period due to smaller effective flow area caused by more
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consistent fracture orientation. Furthermore, The Langmuir adsorption volume and adsorption pressure also have certain influ-

ence on the pressure response. The pressure and its derivative curves can be lower together with larger Langmuir adsorption

volume and adsorption pressureduring the intermediate and late flow periods.
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Fig.3 Pseudo-pressure response curves for multiple
fractured horizontal well in fractal discrete fracture

shale gas reservoir
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