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Abstract

Ensemble-based methods have emerged as the leading approach in data assimilation, facilitating efficient history matching across multiple
reservoir models. However, their effectiveness is heavily dependent on the availability of high-quality prior inputs. For over a decade,
Petrobras has utilized these methods within a sequential workflow, where geologists traditionally “pass the baton" to engineers. This process
often leads to time-consuming and error-prone feedback loops. Acknowledging the urgent need for automation, the industry is now
transitioning towards integrated workflows for model updates. In this paper, we present BR-Loop, Petrobras’ big-loop initiative designed to
seamlessly integrate geosciences and engineering. This initiative establishes an end-to-end workflow for model construction and data
assimilation, significantly minimizing both time and inconsistencies. BR-Loop combines commercial geological modeling software and
reservoir simulators with an in-house solution that orchestrates the workflows for model generation, updates, and data assimilation. This
comprehensive approach enables an in-depth evaluation of various scenarios and their impacts on reservoir performance, addressing critical
questions about the influence of structural faults or natural fractures on water breakthrough, model adjustments using 4D seismic data, and the
assessment of diverse geological concepts. Furthermore, by utilizing ensemble methods throughout the process, BR-Loop provides an effective
means of quantifying uncertainty in model predictions. The BR-Loop initiative tackles several challenges prevalent in the industry, including
the ambiguity surrounding inter-disciplinary impacts, the necessity for a consistently up-to-date common working ecosystem, and the absence
of efficient tools for multi-scale analysis. By promoting collaboration and integration, BR-Loop seeks to address these issues and enhance the
efficiency and effectiveness of the modeling process. We illustrate the application of the BR-Loop solution through three field case studies.
The first case examines a turbidite reservoir in the Campos Basin, while the second focuses on a pre-salt reservoir. Both examples demonstrate
how BR-Loop has improved the accuracy of modeling efforts. The third case highlights a history matching exercise that simultaneously
assimilates production and 4D seismic data, showcasing a notable reduction in processing time. The primary objective of this study is to foster
greater integration between geoscientists and engineers through the implementation of an integrated workflow for model generation, updates,
and data assimilation. This approach is intended to deliver a comprehensive analysis of the reservoir, resulting in robust models with enhanced
predictability and confidence for production development projects. In conclusion, the integration of geosciences and engineering, as embodied
by the BR-Loop initiative, offers considerable advantages in the construction of reservoir models. By enhancing collaboration, establishing a
unified working environment, and adopting an agile and integrated approach, BR-Loop aims to improve the robustness and quality of reservoir
models. This, in turn, leads to increased predictability and assurance in production development projects, ultimately optimizing oil recovery
and drainage strategies.



