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Pore network modeling is a technique that has been booming in recent years, and several authors have used it
to obtain properties as absolute permeability, relative permeabilities and capillary pressures, which are com-
mon obtained from laboratory tests and/or experimental correlations. The scope of this work is to model flow
and immiscible displacement and estimate fluid flow properties such as, absolute permeability and capillary
pressure curve, using a systematic methodology. With this in mind, the workflow begins choosing an open
access carbonate’s micro-CT image and its extracted network. The digital sample is similar to a rock sample
used in a primary drainage test. From the available information, a statistical analysis to explore the network’
s topological properties and the medium’s geometric properties is performed. This analysis will allow us to
identify and propose spatial dependencies between some properties of the network elements. Then, through
multiple realizations, equivalent networks are generated using OpenPNM, an open source pore-network mod-
eling project. Subsequently, to simulate flow and primary drainage same conditions as those of the laboratory
test are taken into account. The Hagen-Poiseuille model and invasion percolation with trapping are consid-
ered, for flow and primary drainage respectively. In primary drainage process, statistically equivalent pore
network realizations give rise to a family of capillary pressure curves that comprises a reliability window, i.e.
a value range that capillary pressure can take for the medium under study. Finally, a capillary pressure model
is fitted and the confidence intervals are validated.

This methodology is validated in a case of study for pore network modeling of a carbonate rock sample.
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