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Abstract

Natural fractures could play a significant role when understanding the dynamic fluid behavior of a producing oil/gas reservoir. Owing to the
presence and relevance of natural fractures, they could be significant enough to introduce permeability heterogeneity, thereby affecting the
fluid-flow behavior. Locally, natural fractures can exert an enhancing, or detrimental role on reservoir properties. Matrix permeability could be
affected by fracture transmissibility which is largely controlled by in-situ stresses and the diagenetic history (i.e. mineralization or leaching). In
naturally fractured reservoirs, characterizing fractures is essential as closed fractures can act as permeability baffles. In contrast, open fractures
could improve well production performance and wellbore to reservoir connectivity. This effect significantly enhances the productivity of
reservoirs with relatively poor matrix reservoir properties. Similarly, open fractures could connect the oil-bearing reservoir zone with the
aquifer encouraging water production. This study outlines an integrated multi-disciplinary approach to characterize and to model fractures in a
carbonate reservoir where fractures are chiefly the conduit responsible for water production. The methodology implemented in this reservoir
study integrates: a) static modeling; b) well fracture characterization using borehole images; c) 1D and 3D geo-mechanical models; d)
structural restoration and forward modeling; e) fracture model validation against production data; and, f) static and dynamic modeling. The
outputs of this study include a reservoir static model, a geomechanically driven discrete fracture network (DFN), and stochastically distributed
dual porosity and dual permeability (DPDP). These are the primary inputs used in a DPDP dynamic numerical simulation study. This study
contributes to understand the role of fractures in water production. Consequently, it aids to improve history match and production forecasts in
the studied reservoir.



