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The Brazilian pre-salt fields are composed of naturally fractured carbonate reservoirs. These 

reservoirs contain oil, natural gas, and CO2. The CO2 is reinjected into the reservoir to reduce 

emissions. The injected CO2 tends to remain in the fracture by capillarity forces. However, the 

high fracture conductivity may lead to increased spatial spreading of the CO2 plume. Recently, 

several approaches have been developed to model fluid flow through highly fractured porous 

media, considering implicit and explicit representations of fractures. Several works demonstrate 

that the explicit approach is most accurate for this purpose. However, it is computationally 

expensive and is often unfeasible to build the mesh in a highly fractured reservoir. Alternatively, 

the implicit representation is an attractive approach to introduce the fracture contribution 

through dual continuum models. Nonetheless, it is suitable for fracture sets where the shape 

factor for fluid exchange between matrix and fracture domain is well defined [1]. Therefore, 

modeling fluid flow through a highly fractured reservoir considering natural fractures at 

multiple scales is still an open and challenging problem. This paper proposes an integrated 

embedded fracture and Enhanced Dual Porosity/Dual Permeability model (EDPDP) for fluid 

flow in multi-scale fractured porous media. This approach adopts the concept of coupled 

elements to integrate the fracture element with the Enhanced Dual Porosity/Dual Permeability 

element. The embedded fracture model represents the behavior of dominant fractures, while the 

EDPDP represents the behavior of small and medium fracture lengths. The main advantage of 

this approach is the guarantee of compatibility between strong fractures and the fracture system 

within the EDPDP element. Therefore, the pore pressure field obtained with the proposed 

embedded approach is very close to the field provided by the explicit approach [2]. Several 

reservoir cells with multi-scale fracture lengths are analyzed to demonstrate the robustness of 

the proposed approach and its applicability to highly fractured rocks with random fracture 

orientation. Despite the simplicity of the method, the results are very promising and can be 

extended to hydromechanical models. 
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