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Simulation study on conductivity of closed acid cracks
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Abstract: The conductivity of acid cracks was the key to the transformation effects of acid fracturing. Due to the influences of rock
properties, etching morphology and closing pressure, it was difficult to accurately predict the conductivity of acid fractures. Current-
ly, there were many computational models for acid fractures geometry and acid penetration distance, but there were few researches
on the computational model of flow capacity. For this reason, we built the acid fracturing model of cracks based on the improved
self—affine fractal theory and applied it to the fractal fractures. And then, by the local cubic law (LCL), we built the acid fracture
conductivity calculation model and applied the quadrature analysis to the main factors which affected the conductivity of the acid
fracture after closure. The results showed that the influencing degree of those factors which affected the acid fracture conductivity
were as follows: closure stress>fractal dimension>injection time>matrix permeability>injection rate>standard deviation>matrix po-
rosity.
Key words: fractal theory, acid cracks, acid fracturing simulation, conductivity
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Fig. 1  Rough fracture wall generated by numerical value
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Fig. 2 Width distribution of synthetic fractal fractures
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Fig. 3 Fractal fracture acidification simulation results
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Fig. 4  Process of fracture closure
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with the closed pressure of 70 MPa
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Table 2 Influence factors and factor levels of conductivity of closed acid fractures
MR
TKFEL I it 22/ HASEPBIER, A AL, TR R/ 15 71/
o m 107 wm’ % (m’+min™) min MPa
1 2.0 0.000 010 5 5 2.0 10 55
2 2.25 0.000 012 10 75 2.5 20 60
3 25 0.000 014 15 10 3.0 30 65
4 2.7 0.000 016 20 12.5 3.5 40 70
5 2.8 0.000 018 25 15 4.0 50 75
6 2.9 0.000 020 30 17.5 4.5 60 80
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Table 3 Orthogonal test order and results
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IR m 107 wm’ % (m’+min™") min MPa (pm® em)

1 2.0 0.000 010 5 5 2.0 10 55 28.82
2 2.0 0.000 012 10 7.5 2.5 20 60 12.84
3 2.0 0.000 014 15 10 3.0 30 65 40.49
4 2.0 0.000 016 20 12.5 3.5 40 70 33.50
5 2.0 0.000 018 25 15 4.0 50 75 63.24
6 2.0 0.000 020 30 17.5 4.5 60 80 82.92
7 2.25 0.000 010 10 10 3.5 50 80 11.51
8 2.25 0.000 012 15 12.5 4.0 60 55 8.36
9 2.25 0.000 014 20 15 4.5 10 60 15.35
10 2.25 0.000 016 25 17.5 2.0 20 65 28.24
11 2.25 0.000 018 30 5 2.5 30 70 4.89
12 2.25 0.000 020 5 7.5 3.0 40 75 88.50
13 2.5 0.000 010 15 12.5 4.0 60 55 6.99
14 2.5 0.000 012 20 15 4.5 10 60 6.11
15 2.5 0.000 014 25 17.5 2.0 20 65 12.12
16 2.5 0.000 016 30 5 2.5 30 70 26.22
17 2.5 0.000 018 5 7.5 3.0 40 75 47.69
18 2.5 0.000 020 10 10 3.5 50 80 69.20
19 2.7 0.000 010 20 15 4.5 10 60 2.82
20 2.7 0.000 012 25 17.5 2.0 20 65 3.94
21 2.7 0.000 014 30 5 2.5 30 70 10.28
22 2.7 0.000 016 5 7.5 3.0 40 75 22.84
23 2.7 0.000 018 10 10 3.5 50 80 29.76
24 2.7 0.000 020 15 12.5 4.0 60 55 47.38
25 2.8 0.000 010 25 17.5 2.0 20 65 1.19
26 2.8 0.000 012 30 5 2.5 30 70 2.71
27 2.8 0.000 014 5 7.5 3.0 40 75 10.06
28 2.8 0.000 016 10 10 3.5 50 80 15.20
29 2.8 0.000 018 15 12.5 4.0 60 55 17.90
30 2.8 0.000 020 20 15 4.5 10 60 1.36
31 2.9 0.000 010 30 5 2.5 30 70 55.86
32 2.9 0.000 012 5 7.5 3.0 40 75 62.28
33 2.9 0.000 014 10 10 3.5 50 80 42.83
34 2.9 0.000 016 15 12.5 4.0 60 55 3.98
35 2.9 0.000 018 20 15 4.5 10 60 2.70
36 2.9 0.000 020 25 17.5 2.0 20 65 1.08
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Table 4 Analysis of test results
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K3 168.32 131.13 125.09 208.99 271.86 140.65 87.06
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K5 48.628 166.18 109.81 91.57 147.84 231.74 294.61
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