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Abstract
A reservoir model that generates reliable predictions of a flow response is intrinsically related to a realistic geological model of heterogeneity and its relationship with the flow properties.  This talk will present results on the implementation of a novel approach for the integration of dynamic data into reservoir models.  The new method combines stochastic techniques for the simultaneous calibration of geological models and multiphase flow functions that are associated with pore-level spatial representations of porous media.
In this probabilistic approach, a stochastic simulator is used to model the spatial distribution of a connectivity index (CI).  This CI is related to pore-network parameters that describe models of pore connectivity and spatial correlations based on sedimentary processes.  Primary drainage and imbibition displacements are modeled on the 3D pore networks to generate multiphase flow functions linked to the CIs.  During the assisted history matching, the stochastic simulator perturbs the spatial distribution of the CIs to match the simulated pressures and flow rates to historic data. 
The displacement models and the pore network representations demonstrate the impact of pore-level spatial correlations in capillary pressure and relative permeability curves, particularly during imbibition.  In the history matching, the convergence rate of the proposed method is comparable to other current techniques with the distinction of honoring a geological model for the distribution of petrophysical properties.  Consequently, the reservoir model and its predictions are consistent with realistic geological processes.  The talk will present the application of this approach to history match a reservoir in Venezuela.
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