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Dynamic analysis of horizontal wells with complex fractures
based on a discrete-fracture model
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Abstract; In a hydraulically fractured horizontal well, a complex fracture system can be formed, in which inclined and bifur-
cated fractures can be generated, and their distribution is asymmetric. A numerical method was developed for the dynamic a-
nalysis of horizontal wells with complex fractures. Firstly, the mathematic models were established to describe micro-fractures
in matrix and the complex fractures hydraulically generated respectively. The models were solved using a finite element meth-
od. Then based on a discrete-fracture model (DFM) , the dimension of the fracture system was reduced from 3D to 2D, in
order to reduce the load in numerical calculation. The accuracy of the new method was verified by comparing the results ob-
tained using the Odeh and Zerzar analytical solution. Finally, a dynamic analysis for the flow in a horizontal well with the
complex fractures system was conducted. The results show that radical flows within the fractures, along with the four common
flow forms (i. e. line flow in fracture, radical flow in fracture, line flow in formation and radical flow in formation, not inclu-
ding flow from outside the simulated reservoir volume (SRV) ), may appear at the early stage of the production. But the ear-
ly radical flow in fractures will disappear when the well is restricted at a constant production rate, and the contribution to the
productivity from the fractures outside the SRV increases. When the bottom hole pressure is kept constant, the productivity of
the horizontal well can be greatly enhanced due to the branched fractures that can increase the SRV.
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Fig.1 Schematic of discrete-fracture model
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Table 1 Dimensionless plane coordinates of fractures

RS 25% 1 L85 2 28k 3
1 (-0.4,0) (0, 0) (0.4, 0)
2 (=0.4,0.1) (0,0.1) (0.4,0.1)
3 (-0.4,-0.1) (0,-0.05) (0.4,-0.1)
4 (-0.4,0.05) (0, 0.05) (0.4, 0.05)
5 (-0.35,0.125) (0.025,0.13)  (0.46,0.1)
6 (=0.3,0.2) (0.05,0.2) (0.5, 0.15)
7 (-0.35,0.2) (0,0.2) (0.45,0.15)
8 (-0.44,0.16) (-0.064,0.1)  (0.37, 0.135)
9 (-0.45,0.2)  (-0.05, 0.15) (0.4,0.2)
10 (=0.5,0.2) (-0.1,0.15) (0.35,0.2)
11 (-0.45,-0.2) (-0.05,-0.2) (0.32,-0.17)
12 (-0.4,-0.054) (-0.04,-0.11)  (0.354,-0.1)
13 (-=0.446,-0.154) (0,-0.2) (0.4,-0.2)
14 (-0.4,0.2) (0.078,-0.126) (0.5,-0.162)
15 (-0.36,-0.16) (0.05,-0.2) (0.45,-0.2)
16 (-0.35,-0.2) (0.1,-0.2) (0.55,-0.2)
17 (-0.3,-0.2)
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Fig.7 Meshing diagram of horizontal well

with complex fracture system
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