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Abstract

Acidification is a retrofitting measure used in carbonate reservoirs. In fractured carbonate reser-
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voirs, due to the high permeability of natural fractures, acid injection can penetrate into the for-
mation along the fractures, increasing the active acid action distance. However, in the current aci-
dizing reaction flow model, complex fractures in the reservoir cannot be treated efficiently. In or-
der to solve this problem, a mathematical model of acidizing reaction flow in fractured carbonate
rocks is established. Then, based on the embedded discrete fracture model, the model is solved
numerically, and the fracture system and the bedrock system are meshed separately, and the in-
fluence of the fracture on the growth dynamics of the wormhole is analyzed. The results show that
the existence of natural fractures does not change the dissolution patterns of wormhole formation
and the optimal injection rate during core acidification, but it can change the structure and mor-
phology of wormhole formation and reduce the volume of acid solution required for core break-
through.
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Table 1. List of values of parameters used in simulation
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L 10.2cm
H 3.8cm
& 0.35
ks 0.2
P 0.0286
Sh, 3.66
Sc 1000
N 0.1
n 10°
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Continued
Oos 0.5
At 0.1
Ax 0.5
m 1
B 1
h? 0.07
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Figure 1. Comparison of dissolution patterns with and without natural fractures at different
injection rates, (A) Dissolution patterns without fractures; (B) Dissolution patterns with
fractures; the injection rates. (a) 1/Da = 9.8 x 1077 (b) 1/Da = 9.80 x 10 (c) 1/Da = 9.80
x 107 (d) 1/Da =7.84 x 107 (e) 1/Da = 0.15

1 AEEENERBRLRAREBA TAMEKXHLER, (A) TERENBMIER
IX; (B) SHEMBMER; FNEEDHA: (a) U/Da=9.8x 10" (b) 1/Da = 9.80 x
10°® (c) 1/Da=9.80 x 107 (d) 1/Da = 7.84 x 10 (e) 1/Da = 0.15
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Figure 2. Influence of injection rate on dimensionless breakthrough volume
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