Prediction and simulation conditioned on well points and
well trajectories

Consider cross sections of two zones, shale (red) above sand (blue). The transition between shale and sand is uncertain as indicated
by the lighter colored areas. The well trajectories are colored red in the shale zone and blue in the sand zone. The well points are
marked by black bullets. The example demonstrate that the method is able to constrain a surface between two very narrow well
trajectories.

Depth trend is obtained from seismic depth Depth prediction constrained to well points. The Depth prediction constrained to well points and
conversion. surface matches the well points but it incorrectly ~ well trajectories. The surface now correctly
crosses the upper side-track. follows the two side-tracks. Note the significant

uncertainty reduction.

Surface simulation constrained to well points. Surface simulation constrained to well points
The uncertainty bounds are seen as grey lines. and well trajectories. The uncertainty bounds
are seen as grey lines.

Case-study on large field

- 32 surfaces
* 294 000 grid cells in each surface
* 317 wells
* 4361 well points
« 3582 constraints along the trajectories
* 25 minutes CPU time

Constrained to well points Constrained to well points and well trajectories « All surfaces and zones are

w’\_//'/\\ i consistently adapted to well points

and well trajectories

* Wells can follow very thin zones

« Uncertainty is significantly
reduced near wells following thin
zones

Meters

* Extensive QC and filtering of data

) ) ) ) ) ) * Robust
Constrained to well points Constrained to well points and well trajectories
« Efficient — no manual adjustment
necessary
P Tees™ For more information: www.nr.no

References

*Abrahamsen, P. and Benth, F. E. (2001). Kriging with inequality constraints, Math. Geol., Vol. 33, no. 6, pp. 719-744.
*Tanner, M. A. and Wong, W. H. (1987). The calculation of posterior distributions by data augmentation (with discussion), J. Amer.
Statist. Assoc., Vol 82, no. 398, pp. 528-550.
*Almendral, A., Dahle, P., Abrahamsen, P., Skorstad, A., Georgsen, F., and Myrseth, I. (2010). COHIBA user manual.

NR-note SAND/01/2010, Norwegian Computing Center, P.O.Box 114 Blindern, N-0314, Oslo, Norway.

Available from: www.nr.nof/files/sand/Cohiba/cohiba_manual.pdf.

A Consi istil \ppi for Ci ining Multiple Surfaces to Horizontal Wells, Petter Abrahamsen, Pal Dahle, Frode Georgsen, Arne Skorstad, Norwegian Computing Center, Oslo, Norway, www.nr.no
Presented at GEO 2010, 9th Middle East Geoscience Conference and Exhibition, 7 - 10 March 2010, Manama, Bahrain




