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A reservoir production optimization method based on
principal component analysis and surrogate model

ZHANG Kai, CHEN Guodong, XUE Xiaoming, ZHANG Liming, SUN Hai, YAO Chuanjin

(School of Petroleum Engineering in China University of Petroleum( East China) , Qingdao 266580, China)

Abstract: When dealing with reservoir production optimization problems with many variables, directly using surrogate model
may deteriorate the optimization results. In this study, a surrogate-assisted evolutionary algorithm based on principal component
analysis was proposed for production optimization. Surrogate model is a mathematical model that is computationally fast with an
accuracy close to the original numerical simulation model. The principal component analysis was used to reduce the dimension-
ality of the data, and then it was optimized by using a differential evolutionary algorithm based on the surrogate model. Conse-
quently, the optimal control scheme of an actual production optimization problem was obtained, and the Egg model was adopted
to test the proposed method via the SADE-PCA method. The results show that the proposed surrogate-assisted evolutionary algo-
rithm based on principal component analysis can effectively reduce the dimension of variables and solve large-scale production
optimization of reservoirs efficiently. The optimized injection-production control scheme can effectively increase cumulative oil
production and reduce water production to improve the economic benefits of oilfields. In addition, the interpolation control
method (ICM) has great performance in achieving smooth control schemes and improving calculation efficiency.
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Fig.1 Schematic diagram of surrogate-assisted optimization process based on LCB strategy
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