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Abstract

Managing depletion in carbonate reservoirs presents significant challenges due to the complex and multi-scale nature of their pore systems. To
address these challenges, ExxonMobil has developed the Total Pore System (TPS) technology, which establishes a direct link between pore
system characteristics and dynamic behavior. This approach enhances performance prediction and enables more effective, profitable reservoir
management. Drawing from ExxonMobil’s global experience in developing and producing carbonate reservoirs, we have identified Reservoir
Performance Families (RPF), each defined by distinct characteristics and challenges. This classification provides a structured framework to
optimize reservoir management strategies throughout an asset’s lifecycle. Carbonate reservoirs, whether marine or lacustrine, exhibit high
heterogeneity and well-connected pore systems across multiple scales. Their complexity arises from the interplay of depositional, diagenetic,
and deformational processes that influence pore development. The resulting pore system spans several orders of magnitude in size and
connectivity, leading to diverse permeability architectures. These architectures, which combine matrix and non-matrix permeability elements,
exhibit predictable patterns of reservoir performance. The key factors distinguishing one RPF from another include: 1. Matrix pore system and
permeability architecture, 2. Distribution of the non-matrix pore system, 3. Permeability contrast between matrix and non-matrix components.
By integrating TPS and RPF concepts, static and dynamic reservoir models can be more effectively conditioned to predict reservoir behavior.
The Dual Porosity-Dual Permeability (DPDK) simulation models are instrumental in capturing the distinct flow mechanisms across matrix and
non-matrix components, significantly enhancing history matching, performance forecasting, and development optimization. Assets classified
within a specific RPF exhibit unique performance characteristics and reservoir management challenges. These insights can be leveraged to
better understand field performance, guide surveillance programs, refine predictive models, and maximize production efficiency. A variety of
analog fields from ExxonMobil’s global portfolio, including pre-salt lacustrine reservoirs from the Campos and Santos basins, serve as
examples within their respective RPF categories. This presentation will provide an in-depth overview of the integrated TPS and RPF approach,
illustrating its practical application through four detailed case studies, showcasing how these methodologies contribute to improved reservoir
understanding and enhanced operational decision-making.



