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Research on three-stage injection-production liquid rate optimization

and intelligent water flooding flow field guarantee method

GUO Wenmin, LYU Aihua, JIANG Pengfeng, XU Haijie, WU Jinghang

(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The long-term water flooding development of the oil field has caused the solidification of the
underground flow field, forming an advantageous channel between injection and production wells and
even directional water channeling. The development effect becomes worse. Based on the concept of
balanced water flooding and using the perspective of the difference in seepage resistance and displace-
ment multiples between injection and production wells, the three-stage optimization method for injec-
tion and production rate optimization method were established, including the block-level “macro liquid
rate optimization”, the well group-level “micro liquid rate optimization” and the inter-well level “me-
soscopic liquid rate optimization”. A supported method for balanced flow field was established from

the longitudinal and planar three-dimensional perspective; the field application results of the fault
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block show that the method is theoretically better than conventional liquid rate optimization methods.
The optimal matching of the flow field and the remaining oil enrichment is achieved. The effect is re-
markable, scientific and practical, and the operability of the field application is stronger. It can be
more effective and can greatly improve the oilfield water flood recovery factor. The establishment of
the method solves the problem of optimal design for the differential production and injection rate of the
injection and production wells in the high water-cut stage of the oil field, and enriches the theory and
technology of hydrodynamic equilibrium water flooding to increase recovery in the high water-cut peri-
od.
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