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Abstract

The pre-salt reservoirs of the Santos Basin are renowned for their substantial oil reserves, characterized by highly heterogeneous carbonates
deposited during the Aptian. Developing a detailed geological model of these reservoirs is essential for a better understanding of their behavior,
optimizing production, and making strategic decisions for the efficient development of the field. This study focuses on the electrofacies,
porosity, and permeability distribution as part of building a 3D static model for a pre-salt field in the Santos Basin. In the field that is the focus
of our work, the main stratigraphic unit for hydrocarbon accumulation is the Barra VVelha Formation (BVE). This formation is subdivided into
three stratigraphic intervals, from the oldest to the youngest: BVE300, BVE200, and BVE100. The BVE100 and BVE200 intervals are the
primary contributors to the oil in place and, therefore, were the focus of this study. The reservoir's quality is primarily governed by the features
of the depositional environment and its subsequent diagenetic transformations. Due to the significant influence of diagenesis on reservoir
quality, using depositional facies to construct a 3D static model of the reservoir proved to be unfeasible. This type of limitation occurs in other
fields and has led geoscientists to develop alternative approaches for more accurate reservoir characterization. In the case study presented here,
we addressed the building of a 3D static model using electrofacies based on well logs to improve the distribution of petrophysical properties
such as porosity and permeability. Four electrofacies were defined using Vp and Rhob well logs. For simplicity, we will refer to them here as
Facl, Fac2, Fac3, and Fac4. The distribution of electrofacies was carried out using the Sequential Indicator Simulation (S1S) algorithm. The
lateral probability of the facies was obtained from an acoustic impedance cube. Porosity was modeled using Sequential Gaussian Simulation
(SGS). The well log (NMR) distribution per facies was preserved, and a trend property was used as a secondary variable for co-kriging the
porosity distribution. The trend property was created using the Trend Modeling process in Petrel (Schlumberger). This process involved using
acoustic impedance maps and well log average porosity maps for each zone, with higher weight given to the acoustic impedance maps. To
build the 3D permeability model, two methodologies were tested: a stochastic approach using Sequential Gaussian Simulation with porosity as
the secondary variable for co-kriging, and the second approach, which distributed permeability as a function of porosity using linear and non-
linear regressions. The resulting permeability from the second methodology was discarded because it did not capture the extreme values
present in the reservoir. The final porosity and permeability models, using SGS, capture the heterogeneity of the reservoir for the BVE100 and
BVE200 zones. This detailed approach to the distribution of petrophysical properties is crucial for a better understanding of the reservoir’s
behavior and can be an important tool in the history match process and production strategies.



