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Abstract

Geological modeling consists of seismic interpretation, petrophysical studies, conceptual modeling, and characterization of rock properties
(facies composition, porosity, and permeability). In reservoir studies, Machine Learning techniques are noteworthy for allowing the creation of
models that learn from data, helping to understand scenarios in relation to geological and geophysical modeling. In this work was selected
Machine Learning (ML) techniques for the classification of electrofacies and seismic facies in order to be used in the simulation of statistical
and flow properties. The area of study consists of carbonate rocks of Albian age, deposited in a shallow water environment, with an elongated
structure in the NE-SW direction, of the turtle shell type. The reservoir is divided into three main lithostratigraphic sequences: Basal Zone
(K60-10/20), consisting of dolomites, hybrid carbonates and siliciclastic rocks; Intermediate Zone (K60-40), formed by dolomites, grainstones
and packstones; and Upper Zone (K60-50), consisting of grainstones, packstones and wackestones. For the classification of electrofacies the
unsupervised classification technique called Self Organizing Maps (SOM) was used. This method was run with input data from gamma ray and
lithogeochemical profiles (K, Th, U, Ca, Mg and Si) obtained in four wells. The work was carried out in the Interact Petrophysical software,
and in another approach, made using the Techlog software in which additionally to the previous logs, porosity from well were used as input
data. The results of these stage were eletrofacies logs that covered the missing well data in the area. In the seismic interpretation stage, two
seismofacies production techniques were used: Bayesian classification and QI Machine Learning both in the Petrel software. To determine
petrophysical properties and classify seismofacies the Bayesian classification was developed in the Litho Analysis and Litho Prediction tools
using as input data amplitude cube and acoustic impedance from vertical well logs. The second technique for producing seismofacies was run
through the QI Machine Learning tool, where the main input data was acoustic impedance. These techniques resulted in seismic cubes of facies
probabilities and porosity. To construct model grid, the team chose to build a three-dimensional depogrid grid using Petrel's Structural
Framework in the southern portion of a carbonate field in the Campos Basin. This region has geological characteristics representative of the
field (prograding structures, faults, fractures and karst features). The ML techniques result for electrofacies and seismofacies classification were
used to generate a trend property through the Petrel Neural Network (NN) tool which was applied for the porosity property modeling in the
generated depogrid. At last, the flow simulation was performed using Intersect. The seismofacies study captured the main stratigraphic and
structural compartmentalizations, mainly in the upper zone of the field, a region that has the largest volume of rock information and is also the
main producing area. The geological modeling showed good results, consistent with the conceptual and geological model for the field. The
results were initially promising regarding flow simulation and can be extended to the entire field and, possibly, to other Albian carbonate
reservoirs.



