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Abstract: A workflow for assessing the sealing or non-sealing characteristics of faults in petroleum reservoirs comprises three principal steps: (i) construct a geologically realistic 3-D model of the fault structure using data from seismic interpretations or depth-converted grids.  Additional layers representing the reservoir and non-reservoir intervals observed in wells are incorporated into the model because seismic interpretations on their own rarely contain sufficient lithostratigraphic detail.  Posting the stratigraphic detail onto the fault surfaces enables fault plane juxtaposition diagrams to be derived.  Detailed fault-plane diagrams are an invaluable aid to identifying the relationship of potential leak points on the fault to structural spill points within the fault-bounded prospect, (ii) characterise the fault surface according to an estimate of the composition of the fault-zone rock especially where sand intervals are juxtaposed against another sand.  Algorithms can be used to predict the morphology of shale smears (Clay Smear Potential) or the bulk compositional properties of the fault zone (Shale Gouge Ratio), and (iii) establish the seal capacity of the fault by calibrating the estimate of the fault-zone composition with observed hydrocarbon accumulations.  Leakage of hydrocarbons across a fault occurs when the buoyancy pressure exceeds the capillary entry pressure of the fault.  Leakage is not confined to the crest of the structure or even to where the shale gouge ratio value is lowest.  Fault-zone composition can be empirically calibrated with pressure data to define depth-dependent seal-failure envelopes relating shale gouge ratio to fault-zone capillary entry pressure.  The seal-failure envelope provides a method to predict the maximum height of a hydrocarbon column that can be supported by the fault.  These predictions provide additional constraints on evaluating the fill-spill history of prospects.
