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Pressure transient analysis for discrete fracture network with semi-analytical method

LEI Ting
China University of Geosciences ( Wuhan) , Wuhan, Hubei 430074, China

Abstract: The conventional well test model of staged fracturing horizontal wells only considers the main hydraulic fractures, ignoring
the large number of secondary fractures generated during the fracturing process. In order to more accurately describe the influence of
complex fracture networks including secondary fractures on pressure dynamics, a semi-analytical model of formation pressure describing
complex discrete fracture networks was established by using the source function method. The model consists of two parts: the formation
model and the fracture model. The formation model takes fractures as line sources and uses the Green’ s function method to accumulate
the effects of multiple fractures. The fracture model discretizes a single fracture and uses the strip source function of Laplace space on
each small cell, avoiding the tedious accumulation process when considering the pressure dynamics of a single fracture. Using this
model, the pressure dynamics of single fracture, multiple fractures and complex fracture network are calculated. In the case of a single
fracture, considering both the symmetrical distribution and asymmetric distribution of the fractures, the calculated results are basically
consistent with the existing results in the literature. In the case of multiple fractures and complex fracture networks, the calculation
results show that the presence of secondary fractures can cause the pressure dynamics to deviate from typical bilinear or linear flow. The
comparison with the existing models shows that the model considering the complex seam network can describe the early segment of the
derivative curve more accurately.
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Fig.1 Schematic graph of fractures in a multi-fractured
horizontal well (MFHW )
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Fig.2 Schematic graph of fluid flow inside a fracture
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Fig.5 Schematic graph a multi-fractured horizontal well
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Fig.8 Fracture distribution of a real MFHW
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