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Abstract 

 

The offshore pre-salt fields in Santos basin are a highly productive key assets within Shell Brazil’s non-operated venture portfolio. Seismic 

reservoir monitoring techniques have been deployed around the pre-salt Santos Basin fields to maximize recovery and optimize reservoir 

management. The Hybrid 4D technique compares pre-production narrow azimuth streamer (baseline) with rich azimuth OBN data (monitor) to 

enable monitoring of injection/production from first oil. Shell identified an opportunity to execute a lean workflow (~4-months) comprising 

qualitative 4D (Q4D) and 4D FWI elements, aiming to minimize time between end of acquisition and impacting project decisions. This project 

was challenged by NAZ data quality, scope, and schedule. The interpretation of the Hybrid seismic data has faced notable challenges (NRMS 

of 17% Q4D and 9% 4D FWI), primarily due to the complex geological setting of the reservoir heterogeneity, WAG recovery scheme and salt-

related imaging issues. Additionally, the deep-water environment and the presence of thick salt layers have posed technical hurdles in acquiring 

and processing high-quality seismic data. Although technical challenges were encountered, the results have been able to de-risk future 

development decisions by identifying preferential flow of injected fluids and zones of bypassed hydrocarbons. We were able to improve 

confidence in sweep patterns in places where 4D signal was more credible, supported by production data and synthetic modelling. The data will 

also facilitate better reservoir management by refining reservoir simulation models and help guiding and improving ongoing external Hybrid 

projects in the field. This abstract highlights the challenges of Hybrid 4D in the pre-salt environment as well as the role of 4D seismic data in 

improving the understanding of dynamic reservoir behavior. It underscores the importance of overcoming technical challenges to unlock the 

potential of time-lapse seismic for de-risking operations and optimizing field development in complex pre-salt reservoirs. As technological 

advancements continue, the application of 4D seismic is expected to play an increasingly prominent role in maximizing the economic and 

operational efficiency in similar fields. 


