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Optimization of integral fracturing design for horizontal well
pattern arrangement in tight gas reservoir
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Abstract Depletion development is the main method to exploit tight gas reservoir, and well interference is the unavoidable factor in
well network deployment. According to the target area, a new integral fracturing well pattern arrangement model for horizontal wells in
tight gas reservoir was set up based on the non—overlapping pressure sweep ellipse areas of all fractured horizontal wells. Firstly, by
solving the major semi—axis and minor semi—axis of the equivalent ellipses by commercial reservoir simulator, the move among the
target area and equivalent ellipses was simulated from the view of elastic potential energy, and the well pattern arrangement model
could be resolved as acquiring the minimum potential-energy function, which was solved by quasi—physical algorithm owing to the
high solving efficiency. The method was applied in M block, which is a rectangle tight gas reservoir with an average porosity of 7.2%
and an average permeability of 0.43X10™° wm’. Economic evaluation demonstrated that less fractured horizontal wells could achieve
more net benefit when the gas price is low, while more fractured horizontal wells should be developed when the gas price is high.
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Fig. 1 Sketch map for equivalent sweep area
of fractured horizontal well
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Fig. 2 Sketch map of the container and object system
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Fig. 3 Map of the target area
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Table 1 Orthogonal design for fractured horizontal well

F%E AP/MPa  Li/m Fyo/(pm’*-cm) n 347 5/10°m’

1 5 150 15 5 0.137
2 10 200 20 6 0.303
3 15 250 25 7 0.444
4 20 300 30 8 0.587
5 5 200 25 8 0.283
6 10 150 30 7 0.364
7 15 300 15 6 0.348
8 20 250 20 5 0.355
9 5 250 30 6 0.238
10 10 300 25 5 0.293
11 15 150 20 8 0.442
12 20 200 15 7 0.452
13 5 300 20 7 0.233
14 10 250 15 8 0.367
15 15 200 30 5 0.355
16 20 150 25 6 0.357
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Table 2 Equivalent ellipse parameters for single well of
design alternatives

VESE] Ff[a]/a WA Al /m 152 % 5l /m
4 3 1110 905
12 3 790 610
3 3 915 700
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Fig. 4 Optimal well pattern arrangements of
design alternatives
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Table 3 Net benefit of design alternatives
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