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In the process of history matching and production data analysis, reservoir engineers normally tune the model to match the historical data. The model tuning mainly relies on their insights into the reservoir. The geological or geophysical data are barely revisited in this phase. This causes much unknown uncertainty for the prediction. Very frequently, the model after history matching by the reservoir engineers and the model from the geophysicists are not very consistent. The solution to this inconsistency is to build a mechanism in our production data analysis and history matching that enables both constraining the analysis of seismic information as well as model updating. So by this mechanism for keeping the consistency, we can additionally interpret seismic data with the assistance of the reservoir engineering information.

A workflow in this process to revisit seismic attribute analysis, interpretation, and model updating has been designed and implemented. It found that many of our reservoir history matched models have certain inconsistencies with our geophysical data. The workflow first starts with a material balance-based data fusion between the seismic attribute and the production data. This gives a more dynamic understanding of the seismic information, especially for the seismic data acquired after production. Secondly, in the process of history matching, a rock model is used to generate synthetic seismic attributes from the reservoir model to compare with observed seismic attributes. This leads to an integration of petrophysics, seismic, and production analysis. By looping between model updating, matching of production history, and seismic attributes, the model becomes more objective. With different seismic data constraining including 3D, 4D, even prestack and multicomponent, the influence of seismic data types can be investigated. Another benefit is that this process allows further understanding of the seismic attributes.

Finally, with the seismic and production data-constrained model, the optimization also can be guided using G&G data by defining the spatial patterns. The workflow should be a universal way to improve the consistency between reservoir engineers and geoscientists.
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