Capturing Uncertainty for New Field X Development Influenced by Pressure Depletion

This paper will discuss on subsurface approach in integrating reservoir and appraisal wells data of Field “X”, nearby field production performance and regional geological understanding in calibrating the pressure depletion in formulating the field development plan. This paper describes how in the absence of latest pressure data, a range of pressure depletion can be forecasted and captured in the uncertainty analysis to generate the probabilistic production forecast for business decision making.
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The methodology used includes the analysis of RFT data recorded from exploration and appraisal wells, as well as the available reservoir data from the nearby fields (STOIIP, pressure points, and production/injection data). Then, a tank model was built to predict pressure depletion trend in the field by establishing pressure communication with nearby Fields through aquifer. The forecasted pressure depletion was then transferred into dynamic model, in which pseudo-water producers were introduced to calibrate and deplete the reservoir pressure. It is critical for the model to be conditioned by matching the previously forecasted reservoir pressure prior the prediction runs. The range of possible reservoir pressure depletion trend were also being evaluated, by varying the water withdrawal of the pseudo wells. This variable were then included as part of the comprehensive uncertainty analysis, started by One Value At Time (OVAT) exercise and followed by probabilistic analysis to generate production forecast. The range of oil recovery is very important to be addressed in the economic evaluation and project mitigation plan.

As the result, the reservoirs potentially will suffer up to 700psia pressure depletion by the expected first oil date, with secondary gas cap is expected to have formed. The uncertainty analysis gives wide range of reserve, which economic result varies from fair to good. 

Therefore, it is safe to establish that the understanding of pressure depletion prior to production is very critical for field development plan, to ensure the estimated reserve can be achieved. The worst thing could happen when the pressure has depleted to the extent that oil is no longer there and has evolved into gas. The severity is exponentially escalated for marginal field development, where the hydrocarbon volume is limited and commercially challenged.
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