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How do sub-grid uncertainties propagate into reservoir-scale flow predictions for carbonate reservoirs?
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ABSTRACT:  Continuum approaches in reservoir simulations assume that flow and transport processes below the scale of a grid block cell can be described by their aggregate averaged behavior. While this approach is very successful in clastic reservoirs, (fractured) carbonate reservoirs face additional challenges because of their multi-scale geological heterogeneity and complicated wettability distribution. Both types of heterogeneity lead to a broad spectrum of transition times, incomplete mixing of chemical components, and irregular saturation distributions. This should be adequately resolved across all length scales, including scales smaller than the size of a reservoir simulation grid block cell, to improve reservoir-scale flow predictions. This talk will present two examples to illustrate how sub-grid uncertainties impact reservoir-scale flow predictions. First, we will study how wettability distribution and displacement processes at the pore-scale affect oil production during tertiary gas injection on the reservoir-scale. Then we will demonstrate how uncertainty in the distribution of matrix block sizes and shapes within a single grid block cell impacts oil recovery in a fractured carbonate reservoir. 
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