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Abstract: The optimization process of reservoir production optimization combination often falls into the
trap of local optimal solution, while it is impossible to jump out of local solution in a short period of time,
and the calculation is time consuming. In this paper, a hybrid genetic-annealing algorithm ( SG-AG) is
introduced into the optimization of injection production parameters in reservoir simulation for the first time.
Based on the iterative optimization direction of probabilistic mechanism, the population was disturbed on a
large scale, and the SG algorithm is introduced into the crossover and mutation calculation to strengthen the
disturbance and generate a new population, which avoids the local convergence of the optimization and
improves the global searching performance. At the same time, SPSA random perturbation algorithm is used
to calculate the approximate gradient of the objective function to determine the disturbance step size of the
single optimization. By combining the algorithm with reservoir numerical simulation, the injection
production structural parameters of oil field A are optimized. The optimization results show that the model

can effectively control and optimize the production schedule of the reservoir. After optimization, the
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cumulative oil production is expected to increase by about 1.9 X 10* m”, achieving the purpose of oil

increase and water control, which provides reference for oil fields of the same nature to be converted into

injection development.

Keywords: Offshore oil field; SG-AG; Optimal control; Genetic algorithm; Simulated annealing

algorithm; SPSA
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Flowchart of SG-AG
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