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The Ekofisk field is the largest petroleum field in the Norwegian North Sea territory where oil is produced from
chalk formations. Early stage of oil production caused considerable changes in pore fluid pressure which led to a
reservoir compaction. Pore collapse mechanism caused by the dramatic increase of effective stress, which in turn
was caused by the pressure reduction by hydrocarbon depletion, was early identified as a principal reason for the
reservoir compaction (Sulak et al. 1991).
There have been several attempts to model this compaction. They performed with variable success on predicting
the Ekofisk subsidence. However, the most of these models are based on empirical relations and do not investigate
in detail the phenomena involved in the compaction.
In sake of predicting the Ekofisk subsidence while using only independently measurable variables we used a chalk
compaction model valid on geological time-scales (Japsen et al. 2011) assuming plastic pore-collapse mechanism
at a threshold effective stress level. We identified the phenomena involved in the pore collapse. By putting them in
a sequential order we created a simple statistical analytical model.
We also investigated the time-dependence of the phenomena involved and by assuming that one of the phenomena
is rate-limiting we could make estimations of the compaction rate at smaller length-scales. By carefully investigat-
ing the nature of pressure propagation we could upscale our model to reservoir scale. We found that the predicted
compaction rates are close enough to the measured rates. We believe that we could further increase accuracy by
refining our model.
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