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“Semi-analytic Models of Flow in Multi-scale
Fractured/Vuggy Reservoirs”
Abstract

Naturally fractured hydrocarbon reservoirs provide more than 20% of the world’s oil reserves and
production. Fractures and vuggy inclusions of different size and scales are scattered through the naturally
fractured reservoirs and significantly influence the overall flow regime. The conventional models such as coexisting continua approaches and Warren and Root dual-porosity model in most of the cases are an oversimplification and cannot be applied to most of the naturally fractured reservoirs. The interaction between the
fracture network and surrounding porous rock is highly affected by the properties of fractures and vugs such
as length, conductivity, aperture, spacing, orientation, etc.
In this talk, the general effective model of flow in a multi-scale fractured medium obtained by two-scale
homogenization technique is presented. For the special case of two-scales of in-homogeneities and certain
parameter sets, such as matrix-fracture permeability ratio and certain fracture aperture, etc., this general model
reduces to classic dual porosity model. The role of presence of additional scales of inhomogeneity such as
micro-fractures and vuggy inclusions, on the effective flow models are discussed. The effective models of
flow in case of large-scale vugs and fractures are presented as the solution to the coupled Darcy Stokes/Navier
Stokes equations.
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