[image: image4.emf]  Locations of ch eckshots (red dots) released  as of 2004  by the MMS in the Gulf of   Mexico, relative to the coastline (blue).  
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Effective Stress

                             Example of extraction  of effective  stress .  
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Example of Pore pressure predicted for all locations where pore pressure exceeds 10 ppg and predicted velocity error is less than ±1,200 ft/sec.  

An integrated regional model of the entire northern Gulf of Mexico (GoM) is aimed at reducing the risk associated with drilling difficult wells, especially in deeper water or in known High-Temperature High-Pressure (HTHP) areas. Quantitative pre-drill predictions of formation pore pressure are essential for safe, cost-effective drilling in overpressured areas. In order to respond more rapidly to the short lead times associated with such projects, an integrated 3D geomechanical model comprised of temperature, velocity, density, vertical stress, effective stress and pore pressure has been constructed for the entire northern region of the GoM. These models are constructed entirely from publicly available well data, including checkshot surveys, bottomhole measurements and log data from the Mineral Management Services (MMS). The volumes derived from this integrated modeling effort have been successfully employed for numerous projects, where time constraints, economics, and/or lack of data precluded the use of 3D seismic velocities. A regional pre-drill pore-pressure model can be updated while drilling, as new well data are acquired, allowing the velocity-to-pore pressure transform to be recalibrated on-the-fly. By applying the revised transform to the regional velocity model, uncertainty ahead of the bit is thus reduced. 

The uncertainty associated with velocity and pore-pressure estimates extrapolated from offset well data increases sharply with distance to the proposed drilling location. This uncertainty, and hence drilling risk,  can be dramatically reduced by using fit-for-purpose seismic velocities together with a velocity-to-pore-pressure transform properly calibrated to offset wells. In 2006, WesternGeco began reprocessing a multiclient 3D seismic volume in a large area of the GoM named “E-Dragon”, using Pre-Stack Depth Migration (PSDM). The high quality tomographic velocities thus obtained are ideal for pore pressure prediction. Using available checkshots, sonic and density logs, the tomographic velocity cube was first corrected for anisotropy, then used as a trend to krige the well velocities, giving a calibrated velocity cube suitable for pore pressure prediction. A regional temperature model provides an additional constraint, by virtue of the correlation between temperature, clay mineralogy and pressure. A velocity-based pore pressure trend can thus be related to the temperature-depth profile, to assess overpressure risks in intervals undergoing temperature-dependent changes in clay mineralogy, for example. Regional cubes of temperature, density, improved velocity, effective stress and pore pressure can thus be used to decrease drilling risk within the study area. The value of an integrated regional model for drilling applications is illustrated using a GoM example.. 
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