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Abstract

Production history matching and development plan adjustment and optimization are important
links in the reservoir development process. History matching can further clarify various static pa-
rameters of reservoirs and fluids, so as to have a more accurate understanding of reservoir cha-
racteristics. The work process of manual history matching is cumbersome and the workload is
large, which requires high researcher experience. In this study, the ensemble Kalman filter me-
thod is used to assist in automated history matching, which greatly reduces the workload of re-
servoir engineers and simplifies the history matching workflow. Reservoir development plan ad-
justment is a process of maximizing development effects or profits by changing the injec-
tion-production relationship, adding new wells, and adjusting the perforation section on the basis
of the best model obtained by history matching. The manual optimization of the development plan
is mainly through a large number of trial calculations to optimize each parameter one by one. The
process is cumbersome and the global optimal solution cannot be obtained at one time. In this
study, particle swarm algorithm was used to optimize all parameters to be optimized at the same
time, which reduced the workload and obtained the best adjustment scheme. This paper combines
the automatic history matching technology with the intelligent adjustment and optimization
technology of the development plan for the first time, and applies it to the production research of
the actual oil reservoir. The research results show that the method and technical process adopted
in this paper are reasonable and efficient. It provides technical foundation and case reference for
the efficient development of other complex reservoirs.
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Figure 1. Flow chart of ensemble Kalman filtering method
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Figure 2. Flow chart of particle swarm optimization algorithm
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Figure 4. The convergence process of the parameters to be adjusted
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Figure 8. The evolution of the parameters to be optimized corresponding to each particle
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