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ABSTRACT

Recovery of Oil and Gas resources is increasingly subject to large financial risk due to the design of
costly facilities and the uncertain subsurface. Resources are located in complex geological heterogeneity
induced by structural and depositional traps. Recovery processes now involve enhanced methods that
require understanding and simulating fluid flow of several phases and components. Understanding and
modeling flow in complex heterogeneity is critical for decision making related to appraising and well
planning for optimal reservoir production performance. In this seminar | will provide a broad overview of
how such complex uncertainties can be handled with a relatively simple workflow. The workflow takes the
view that uncertainty on geological, geophysical and reservoir engineering parameters is not relevant if
such parameters do no influence the decision. For that reason, a new generalized sensitivity analysis
method determining sensitive parameters and how they interact to influence key decision variables is
presented.

A second component of this workflow liesin the use of geophysical and reservoir production data to
reduce an initially large uncertainty emanating from geological interpretation. While most conventional
modeling tools rely on seismic inversion and history matching, it is advocated to use these data first to
validate and possibly falsify hypothesized geological scenarios. The latter avoids providing statements of
uncertainty that are too narrow, thereby understating risk. Using several case studies from various parts
of the world, | will show how these methods can be used to provide realistic uncertainty in decision
making.
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