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Advance Research on Integrated Optimal Control Techniques for Smart Reservoirs

Zhao Hui” Sheng Guanglong Rao Xiang Meng Fankun Zhou Yuhui Zhong Xun

School of Petroleum Engineering s Yangtze University s Wuhan 430100

Abstract Intelligent optimal control techniques for oil and gas reservoirs are the trend and research
hotspot. The International Energy Agency (IEA) predicts that this technology can reduce oil and gas
production costs by 20% and increase oil recovery by 5%. This paper focuses on the intelligent optimal
control techniques with the key of the numerical simulation technology, the integrated intelligent
optimization for injection and production wells, as well as the integrated optimization for hydraulic
fracturing, and sorts out the main implementation methods of relevant key technologies. In view of the
current slow speed of numerical simulation and the difficulty of multi-parameter integrated optimization
with existing intelligent optimization algorithms, the data-driven simulation technology based on
connectivity is introduced in detail, which realizes efficient dynamic simulation of reservoir development.
The integrated intelligent optimization technology of injection-production based on non-gradient intelligence
algorithm was also introduced, which realized the integrated optimization of well pattern, well position and
injection-production parameters. The fracture network expansion simulation and integrated technology of
multi-fractured horizontal well based on lightning expansion simulation were introduced, which realized
automatically and continuously optimized of fracturing parameters and injection-production parameters. It
further condenses important scientific issues and future research in the field of reservoir numerical
simulation, intelligent optimization for injection and production, well patterns, and measures in the

intelligent development of oil and gas reservoirs, and provides certain guidance for the further development

of this field.

Keywords intelligent reservoirs; reservoir numerical simulation; intelligent optimization algorithmj;

hydraulic fracture network; integrated optimization

(riEmE  £4%)

Corresponding Author, Email: zhaohui@yangtzeu. edu. cn



