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Table 1 The interpretation results of well A with

discrete-fracture-cavity model

Parameters Value
permeability of cavity 1 3040mD
Storage coefficient of 1
. 3.36e-4MPa
cavity 1
permeability of cavity 2 693mD
Storage coefficient of 1
. 2.58e-4MPa
cavity 12
permeability of fracture 10100mD
permeability of matrix 1.14mD
wellbore storage 1.32 m*MPa

Skin factor -4.4
Reservoirs pressure 64.8MPa
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Three Dimensional Discrete-fracture-cavity Numerical Well Test Model for

Fractured-cavity reservoir®

Wan Yizhao', Liu Yuewu?, Ouyang Weiping*

) (‘Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
(Changging Downhole Technology Company, Chuanging Drilling Engineering Co.ltd, CNPC, Xi an 710018, China)

Abstract: The fracture-cavity carbonate reservoir is developed with fractures and cavity in large scale and strongly
heterogeneous. The fractures and cavity of large scale play a dominant role in reservoir fluid flow. Therefore, the
multi-medium models based on continuum theory are not suitable for the description of fluid flow. According to
the geological features of the large-scale distribution of fracture and cavity, this paper presents a composite
architecture of discrete-fracture-cavity model to describe the fluid flow in the reservoir. This model describes the
fractures with plates, the cavity with irregular polyhedrons of large permeability and high porosity. Then, the
fracture faces are discretized with triangle elements of two dimensions, the cavity and matrix are discretized with
tetrahedron of three dimensions. The seepage model of discrete-fracture-cavity is solved by mixed finite element
method. The wellbore pressure response curve and pressure fields in three dimensions are obtained. The analysis
of log-log type curve of wellbore pressure and pressure fields shows that six flow regimes may appear in the model.
The effects of the different parameters to log-log type curve are analyzed. A filed data example is analyzed by the
model of this paper.

Key words: fracture-cavity reservoir, discrete-fracture-cavity model, mixed finite element method, numerical well

testing, pressure field
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