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Abstract

Tupi, a mature giant pre-salt carbonate field, is one of the largest and most significant oil fields in the Santos Basin offshore Brazil. Discovered
in 2006 and operated by Petrobras, Tupi has been central to Brazil's oil production for fifteen years. Its complex reservoirs present unique
redevelopment and reservoir management opportunities and challenges. Using Ensemble Modelling (EM) provides a robust assessment of
various subsurface scenarios. This approach involved creating an ensemble of equiprobable models with static and dynamic data reconciled
with production history to capture a range of possible value outcomes. A holistic view of the highly connected yet heterogeneous reservoir was
achieved by integrating diverse data sources, including pressure transient analysis (PTA), borehole image data, and surveillance data such as
reservoir pressure and tracer breakthroughs along with the production data. Integrated reservoir rock typing based on geological plumbing
concepts were conditioned to PTA data to achieve the heterogeneity required to match the breakthrough observations, essential for assisted
history matching (AHM). The extent to which the many producers and injectors in this highly connected giant field interfere with each other
makes manual history matching challenging as it’s too resource intensive, even if it was feasible. A manual approach would also restrict the
investigation of the full range of uncertainty. Hence for Tupi, an EM approach was selected to capture the geological complexity and data-rich
dynamic history of the field. This uncertainty-centric integrated modelling framework provides a sophisticated method to parameterise
subsurface descriptions, uncertainties, and ranges as continuums across the static and dynamic domains. A successful iterative approach was
implemented to not only integrate all the geological, geophysical, and dynamic data but also to ensure that the resulting models envelope the
historical dynamic data (e.g. BHP, water cut, and GOR) before commencing AHM. The output EMs provide a probabilistic range of outcomes
to understand the uncertainty associated with reservoir sweep and performance. The EMs aid the identification of residual oil zones, and
support future optimization of sweep efficiency and redevelopment strategies to maximize recovery.



