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Abstract:

The need for production optimization of reservoir fields has arisen as a result of the global increase in demand for oil and gas. Several applications of optimization algorithms have been developed and these optimization techniques have proved to be beneficial in the various problems of reservoir development, well testing and gas resource distribution. In this study, we will show an application of optimization and control in order to improved oil production from reservoir with water flooding scheme.

Water flooding projects are very commonly found in most of mature fields. In many of reservoirs however, water cuts from the production wells are very high and sometimes uneconomical thereby causing low ultimate recoveries. This is because the injected water finds its way through conductive fractures and high permeability zones within the reservoir. Premature breakthrough mostly occurs in highly heterogeneous reservoirs. As a result, many water injectors do not usually achieve improved sweep efficiencies and a lot of the oil is by-passed. The objective of this project is to optimize oil production from thin oil rims reservoir using reactive control. This was achieved by calculating the productivity index for each segment. For each well, the segments with the higher PI are shut-in and the rates are equally distributed among the other segments that are open in order to maintain the production rates. Preliminary result from this process showed remarkable improvement in recovery factor and the water saturation at breakthrough was observed to be more uniformly distributed across the reservoir after the optimization process as compared with the un-optimized case.

In latter study we will add uncertainty factor in the reservoir due to permeability distribution and observe robustness of the optimization process. The objective function for this optimization is the Net Present Value.
