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Laboratory Experiment of Integral Profile Control and Water Shutoff for Enhanced Oil Recovery in

Heavy Oil Reservoirs of Jidong Gaoqgianbei Block
LI Jiaxin', HOU Jirui', HAO Hongda', WANG Cheng', CHEN Renbao’, LIU Huaizhu’, CAO Yaming’, YAN Yang’
(1. Unconventional Oil and Gas Science and Technology Research Institute, China University of Petroleum (Beijing) , Beijing 102249, P R of China; 2.
Drilling Technology Research Institute, Jidong Oilfield Company, PetroChina, Tangshan, Hebet 063000, P R of China; 3. Fracturing and Acidizing
Technical Service Center of Petroleum Engineering Research Institute, Dagang Oilfield, Tianjin 300280, P R of China)

Abstract: The overall profile control and water shutoff construction measures based on the injection-production unit can further
improve the water control and oil increase effect of multiple rounds of heavy oil reservoirs in the Gaogianbei block. In order to
deeply study the relevant mechanism of overall profile control and water shutoff to improve the effect of water injection
development, the indoor dynamic and static experimental evaluation was carried out to optimize the foam and gel formulation
system, and the performance of control flooding and plugging was evaluated. A three-dimensional physical model of the five-point
injection-production well pattern was established indoors, and a comparative experiment of foam flooding and "foam + gel" overall
profile control and water shutoff to improve oil recovery was carried out to evaluate the water control and oil enhancement effects of
different measures. The experimental results showed that the overall profile control and water shutoff increased oil recovery rate by
22.04% , which was 4.15% higher than that of pure foam flooding. "Foam + gel" could effectively suppress the channeling of
high-permeability layers, and adjust the water absorption and liquid production profile of the well. The plane and longitudinal extent
of subsequent water flooding was expanded, the heterogeneity of the reservoir had been effectively improved. The overall
development effect of the injection-production well pattern had been significantly improved after the overall profile control and
water shutoff construction.

Keywords: overall profile control and water shutoff; foam; gel; injection-production well pattern; reservoir heterogeneity
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