Uncertainty Quantification in Oil Reservoir Modelling"

The ability to accurately predict recovery of oil is an important issue
in the oil industry as large amounts of money are invested in
maintaining oil production.  Traditionally, predictions of oil reservoir
production are made using large finite difference models whose
parameters have been calibrated to agree with observed field production
(a process known as "history matching").  More recently, the industry
has been moving towards uncertainty quantification by generating several
history matched models.  Since the models are relatively time-consuming
to run, only a few hundred models are typically run to explore a large
parameter space.

The two key terms in determining the uncertainty of a prediction in a
Bayesian framework are the data errors and the solution errors.  The
likelihood is given by a convolution of the two errors.  This talk will
describe a way of accounting for solution errors for inclusion in a
probability model for likelihood.  The solution errors account for the
biases and uncertainties caused by using a relatively coarsely gridded
model for parameter estimation.  Results for a gas injection problem
show that they are able to remove the bias induced by a coarse model,
and can provide a reasonably well calibrated prediction of uncertainty
compared with full fine grid simulation.
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