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Abstract

When modelling petrophysical parameters in heterogeneous reservoirs, the common approach is to first generate a facies model, and then create the petrophysics conditioned on the facies. This preserves the heterogeneity, since the facies boundaries will give significant shifts in petrophysical properties.

One common type of facies model is the object model. The idea here is to represent the facies as objects with specified geometry, but stochastic details. The stochastic terms serve both to increase realism and make conditioning simpler. Due to the well defined geometries of the facies bodies, these models give realistic facies and a good representation of heterogeneities within the reservoir.
Object models can be conditioned to any type of data, including seismic data. This is usually done by establishing a facies probability function, that is, a probability for facies given seismic value. Applying this to a seismic grid gives a facies probability cube, which is used when generating facies realisations. However, if the facies probability cube is very heterogeneous, which will be the case if the seismic quality is high, this conditioning method will give significant smoothing over facies boundaries. That is, the objects will tend to cross the boundary. Here, the well defined geometries work against conditioning – it is harder to match a pattern with a given object than with isolated cells.

In order to fix this, we propose to define the object geometry based on the seismic. This is done through an intermediate step where polygons are drawn around bodies visible in the seismic. These polygons are then used as input data to the object model, and objects are generated with edges following the polygons.
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