Geological-Geomechanical Analysis of the Buzios Field, Santos Basin, Brazil
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Abstract

This study presents the geological-geomechanical analysis of the pre-salt Biizios Field, previously known as Franco Field, located about 180
km off the coast of Rio de Janeiro State, in the northern part of the Santos Basin. The main goal of this study is to identify patterns between
geological settlement and drilling data that can be related to risky drilling zones along this field. This basin, bounded to the north by the Cabo
Frio High and to the south by the Florian6polis High, originated from the opening of the South Atlantic during the Late Jurassic and Early
Cretaceous. A thick Late Aptian salt layer overlies the pre-salt sequences in rift block marked by a complex tectonic evolution and several
episodes of magmatism. The geophysical and geological datasets used in the study were made available by the Exploration and Production
Database (BDEP) of the Brazilian National Agency of Petroleum, Natural Gas, and Biofuels (ANP). The geophysical dataset includes a 3D
PSDM seismic volume covering an area of approximately 852 km2, corresponding to the survey R0302_FRANCO 2. 17 selected wells were
analyzed with basic geophysical logs, including GR, RES, DENS, DT, and POR. The seismic interpretation was conducted employing an
approach that included well-to-seismic ties and the mapping of several seismic reflectors guided by acoustic impedance contrasts between
different rock types. This step included the regional mapping of key horizons tied with the main stratigraphic markers of exploratory boreholes.
The seismic data, in zero-phase and normal polarity, did not require synthetic seismogram construction, facilitating the analysis. The tectono-
structural complexities of the field were characterized by the seismic maps prepared for the key horizons. Based on previously published works
that characterize the salt sequence and on the analysis of seismic and borehole data, it were identified zones more or less prone to face risks
during drilling along this field. The analysis of non-productive time (NPT), borehole logs, drilling reports available and test data available,
enabled the creation of a geomechanical analysis and the development of a map of drilling risk for the field. The study’s results highlighted the
practical application of preparing risk maps in mitigating challenges in future interventions in the Buzios Field, enhancing operational safety
and efficiency. The approach significantly contributes to the understanding of the tectono-structural and geophysical characteristics of the field.
Furthermore, the study defines a workflow that can be applied for similar studies in other fields and provides a scientific foundation for the
future exploration and development of petroleum resources in the deep and ultra-deepwater settings of the Santos Basin.



