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ABSTRACT:  
Modeling of fluid flow and heat transport in fractured reservoirs has a variety of applications, particularly related to exploitation of geological energy resources. 

In fractured porous media, fractures are typically occurring on all scales, with long permeable fractures dominating the transport on the large scale while smaller scale fractures are locally important in transporting hot fluid into the network of connected fractures. Whereas an explicit representation of the long and connecting fractures is necessary in order to model the global flow accurately, a continuum representation is adequate for the less connected and denser system of small scale fractures, given that the effect of individual fractures is negligible. The effective permeability representing these fractures can be anisotropic as the underlying system of fractures in general is anisotropic. 

We present an approach to accurately model the exchange between the fractures explicitly represented in the grid and the continuum, applying an unstructured grid confirming to the fractures. In this manner, we avoid the need of using ad-hoc exchange terms, but with the price of a much higher number of unknowns in the model, and, thus, a larger linear system to solve. For the elliptic part of the pressure and energy equations, we use a control volume discretization, where the fractures are represented as hybrid cells between the cells representing the matrix. Our approach excludes cells in the in the intersection of fractures, avoiding time-step restrictions associated with small cells. The result is a robust and efficient space discretization, also in situations with anisotropy. For the temporal discretization, we investigate both exponential Euler Time Integrators as well as standard discretization schemes. 

The method is demonstrated for numerical examples related to producing geothermal systems in fractured porous media. 
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