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Numerical simulation of pores connection by acid fracturing based on phase field method
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Abstract: Although the connection of carbonate rock pores in groups and clusters can effectively increase the transformation volumes
the connectivity is poor due to high stress differences non-homogeneity and random distribution of pores. To address the engineering
problem of the connection of carbonate rock pores formed by acid fracturing, considering the dynamic influence of acid on rocks dur-
ing acid fracturing, this paper introduces phase field parameters to describe the acid-rock reactions and proposes a simulation method
of acid fracturing propagation based on the phase field method to simulate the connection of carbonate rock pores. Moreover, the pa-
per performs a comparison on the fracture propagation characteristics of acid fracturing and slick water fracturing, and analyzes the
influence of pore structure on acid fracturing propagation under different pore sizes and distributions. According to the simulation
analysiss it can be found as follows. (1)Compared with normal hydraulic fractures, acid fracturing features have an increase in frac-
ture width, and a decrease in fracture length and fracture propagation rate. Meanwhile, the rock on the fracture surface is corroded
by acid, and the roughness of fracture surface increases significantly. (2) The pore structure induces the acid fracturing propagations
and when the fracture expands in the acidized area. the propagation rate is higher near the pores. (3) The larger the radius of the
pores it is, the closer it is to the original propagation path of the fracture, the easier it is for the fracture to turn, and the easier it is
for the fracture to have multiple pores connected, which can effectively increase the drainage area.
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