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Abstract:  We describe a case study from Oseberg Syd where fault-seal behaviour has been predicted from analysis of a detailed depth model in conjunction with detailed lithological control.

Juxtaposition seal of reservoir against non-reservoir can be assessed by fault-plane diagrams.  Additional seal may be developed (at reservoir juxtapositions) if fault-plane processes increase the capillary entry pressure.  In Oseberg Syd, clay smearing is considered to be dominant because of the relatively shaly nature of the Brent Group and the shallow burial depths during faulting (<500m).

For each fault, we calculate the shale gouge ratio (SGR) at all points of reservoir overlap.  SGR is defined as the proportion (%) of shale in the rock interval that has moved past any point on the fault.  This requires mapping of the fault displacement and combination with the shale percentage in the reservoir zones.  RFT data provide a calibration of the value of SGR required to seal a fault plane.  SGR values of 15-18% are consistent with adjacent fault blocks having small pressure differentials (<1-2 bar).  Values of >18% correspond to significant seal (c. 8 bar).

The major faults are believed to be fully sealed at the Brent level, and they are able to support large OWC differences.  Some minor faults will maintain only a small difference in OWC across them.  In the south-east, a change in the reservoir zonation results in minor faults being more strongly sealing except for restricted areas of very low seal.  Such "low-seal windows" can be incorporated in a simulation model as areas of different transmissibility.

