
EQUINOX: A Multilevel MC method for reservoir modeling

Achievement: 
· A novel MLMC-based approach for estimating probability density functions has been developed using appropriate smoothing technique and a posteriori error estimates of expansion coefficients.
· By using our MLMC approach, the total computational cost of solving the SPE 10th model can be reduced by 80% for estimating statistical moments and 65% for estimating probability density functions. 

[image: expectation.eps][image: logk.pdf]  Significance and Impact: 
· The Bakken magazine published an article, entitled “New computational tool lower costs, improves exploration accurary.”
· Clayton Webster interviewed about our work. 

Research Details:
· To develop an innovative and massively parallel computational tool at ORNL that could reduce uncertainties and the time required to decide where to drill for gas and oil.(Left) 3-D reservoir model with 1.0e6 cells. The permeability field (k) is very heterogeneous, such that it is extremely high-dimensional and computationally expensive for  uncertainty quantification.
 (Right) To achieve the same root mean square error (RMSE), our MLMC method needs less computational time compared to standard Monte Carlo (MC); for the same computational time, MLMC can achieve higher accuracy with smaller RMSE. 


· To produce a scalable multi-level Monte Carlo (MLMC) method on the world’s fastest HPC platforms (e.g. TITAN), used to estimate both  statistical moments and probability distribution functions of quantities of interest in oil reservoir simulations.

Sponsor/Facility: Work was performed at ORNL and sponsored by ASCR.

[bookmark: _GoBack]PI and affiliation: Clayton Webster – Oak Ridge National Laboratory

Team: C. Barbier, D. Lu, C. Webster and G. Zhang

Publications: 
C. Barbier, D. Lu, C. Webster and G. Zhang, A multilevel Monte Carlo approach for application to uncertainty quantification in oil reservoir simulations. To appear: Water Resources Research, 2015.


Overview:
???
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