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Residual Oil Distribution Pattern of Viscosity-reducing Flooding in
Heavy Oil Reservoirs with Deep Low Permeability and Application of
Intelligent Identification

MA Rui', WANG Qing-kui', JI Ling', WANG Fei', LI Chun-lei', SUN Jian',

ZHOU Song”, LI Xiang’
(1. Third Oil Recovery Factory, PetroChina Dagang Oilfield Company, Cangzhou 061000, China;
2. College of Petroleum Engineering, China University of Petroleum, Beijing 102249, China)

[ Abstract] Aiming at the problem of high water content and low degree of recovery of low permeability heavy oil reservoir in
Guanl28 block of Dagang Oilfield, the microscopic seepage law and residual oil characteristics of viscosity reducers flooding were
studied through indoor experiments, and the planar wave and characteristics and residual oil distribution law were quantitatively
analysed with the help of Al intelligent recognition. The experimental results show that after the viscosity reducer emulsification of crude
oil, the emulsion aggregates and can block the water-driven flux channels, the advantageous transport channels of oil droplets increase,
improve the wave and reach coefficient, and reduce the oil saturation. Al image identified pore throat droplets of oil, the wall
membrane oil, the residual oil in the dead corner and the residual oil without wave and flake oil and other types of residual oil
distribution, and the formation mechanism was analyzed, and measures of surfactants injection and encryption of the network of wells
were put forward, and the blocking of high seepage channels was adjusted. Adding viscosity-reducing agent system can reduce the
starting pressure gradient and improve the fluidity of heavy oil. After the conversion of water drive to chemical drive, the oil washing
effect of residual oil in the pores and throat and residual oil in the dead space is improved, and the recovery rate is increased by
15.28% . The research results provide important theoretical reference for the research on the mechanism of efficient oil enhancement
and field application of viscosity-reducing agent injection in the late stage of water-drive development of low-permeability heavy oil
Teservoirs.

[ Keywords ] heavy oil; viscosity reducer; seepage characteristics; residual oil; image recognition
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Fig. 1  Visualized flat-panel physics simulation

experiment device
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Fig. 2 Experimental device for start-up pressure and displacement in long cores
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Fig. 4  Visualization of the residual oil distribution in the post-drive stage of flat plate water flooding to viscosity reducer flooding
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Fig. 5 Visualized flat image before and after binarization process
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