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Optimization Method and Application of Production Optimization Method for Waterflood Oil
Reservoirs Based on an Ensemble Surrogate Model: In Bruges Oilfield as an Example

JI Mengqi, ZHANG Lei, DU Libin, ZHANG Xiaomei, ZHANG Zitan

(Sinopec Shengli Oilfield Branch, Petroleum Engineering Technology Research Institute, Dongying 257000, Shandong, China)

Abstract: Production optimization is a key component of closed-loop reservoir management, aimed at maximizing economic benefits by fully
exploiting reservoir potential through the identification of optimal injection and production parameter schemes. The use of numerical simulators
during the search for the optimal solution significantly increases time costs, making it challenging to rapidly determine the best scheme, despite
its important engineering implications. An objective function for production optimization in waterflood reservoirs was constructed based on
factors such as the reservoir numerical simulation model. optimized time steps, production and injection well control strategies. reservoir
responses, and cost and profit parameters. Research was conducted on the method of using surrogate models to replace numerical simulators in
production optimization, based on sampling criteria for the surrogate model. In order to address the lack of physical significance in surrogate
models and the difficulty in achieving the same precision as numerical simulators during optimization, a relationship for an ensemble surrogate
model was established. Validation results on two reservoir models. three-channel and Egg, show that the proposed ensemble surrogate model
optimization method improves economic benefits by 4. 81% and 4. 75% respectively, compared to conventional optimization methods across all
tested reservoir models. In order to verify the application effect of the proposed method in the actual oilfield field management scenario, the
Bruges oilfield is taken as an example to carry out the test. The proposed integrated agent model optimization method can increase the economic
benefit by 2. 45% compared with the conventional optimization method. This proves that the proposed method can achieve satisfactory results in
solving the problem of injection and production optimization in large-scale reservoirs.

Keywords: production optimization; ensemble surrogate model; waterflood reservoir; development strategy
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