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Effect of Gas Injection Rate on Gravity Segregation during CO; Long Cores Immiscible Flooding
ZHAO Fenglan"?, SONG Liguang’, FENG Hairu', WANG Qiang'*
(1. College of Petroleum Engineering, China University of Petroleum (Beijing) , Beijing 102249, P R of China; 2. Key Laboratory of Petroleum
Engineering (Ministry of Education) , Beijing 102249, P R of Chinas 3. Jidong Oilfield Branch Company, PetroChina, Tangshan, Hebei 063000, P R
of Chinas; 4. Offshore Oil Engineering Company Lid , Tianjin 300451, P R of China)

Abstract: Aimed at the problem that it is difficult to simulate the gravity segregation in real reservoir condition by indoor
experiments, the gravity segregation physical model in high temperature and high- pressure gas flooding that can stimulated the
gravity segregation under reservoir conditions was developed independently. the gravity segregation physical model in high
temperature and high pressure gas flooding that can stimulated the gravity segregation under reservoir conditions was developed and

gravity segregation was characterized by the produced fluid difference of upper and lower layers, CO, immiscible flooding using

(FH45295 11, to be continued on p.295)
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Performance of Nanometer Intelligent Oil Displacement Agent
WU Guodong' >, MARYAMGUL - Anwar' *, PAN Jingjun'' >, DENG Weibing''*, ZHANG Jingchun' >, ZHANG Fengjuan' >, WANG Mugqun',
ZHAI Huaijian'
(1. Research Institute of Engineering and Technology , Xinjiang Oilfield Branch Company , PetroChina , Karamay , Xinjiang 834000, P R of China; 2. Key
Laboratory of Nano Chemistry (KLNC), CNPC , Beijing 100083, P R of China))

Abstract: According to the development demand of low-permeability reservoir in Xinjiang oilfield, the performance evaluation of
nano displacement agent iNanoW 1.0 was studied by conventional measurements of the surface/interfacial tension, wettability, clay
expansion and core displacement experiment. The results showed that the surface/interfacial tension and wettability of nano
displacement agent iNanoW 1.0 were similar to that of water. The capillary rising height experiment showed that, iNanoW1.0 could
reduce the interaction between water molecules and reduce the starting pressure. iNanoW 1.0 could improve the anti-swelling effect
of clay swelling inbibitor, which was helpful for the development of water sensitive reservoir. Core experiments showed that the
nano oil displacement agent iNanoW1.0 could realize the permeability of water in low permeability core, while water without nano
oil displacement agent could not pass through the core.

Keywords: nano; oil displacement agent ; low permeability ; evaluation method ; water flooding ; fracturing

(455278 7, continued from p.278)

long cores was conducted to study gravity segregation at different injection rates, the gravity segregation degree was evaluated
through oil recovery proportion at upper and lower layers of core when gas breakthrough, final recovery and core displacement
profiles, and the mechanism that how gas injection rate affected gravity segregation was also analyzed. The results showed that, the
gravity segregation was serious that oil recovery of lower layer was nearly zero and oil recovery of top reached up to 97.5% when
gas injection rate was at low value of 0.1 mL/min, resulting in the whole sweep efficiency of core was so poor that final oil recovery
was only 49.49%. The oil recovery proportion of upper layer reduced to 50.9% as gas injection rate increased from 0.1 mL/min to 1
mL/min, and the final oil recovery even reached up to 60.26%. The residual oil of core displacement profiles decreased since gas
injection rate increased, indicated that the gravity segregation degree got weaken. With increasing gas injection rate, CO, level
viscous force increased, the suppression of vertical gravity caused by oil-gas density difference was enhanced, the core sweep
efficiency was improved as gravity segregation declined. Experimental results can provide theoretical basis for optimization of CO,
flooding gas injection parameters in low permeability reservoirs.

Keywords: long core; CO, immiscible flooding; gas injection rate; gravity segregation

(4255283 W1, continued from p.283)

appeared to be water wetting characteristic by low salinity water flooding. The core was flooded by the simulated formation water
with a salinity of 130000 mg/L until the water cut was 98%, and then 2 PV of low salinity water with the salinity of 2784 mg/L was
injected, and then 2 PV of nitrogen and foaming agent solution of 0.1% mass fraction was injected alternately in which the volume
flow ratio of the gas/foaming agent solution was 1: 1. The maximum plugging pressure of foam flooding was 0.242 MPa. Enhanced
oil recovery by up to 14.20% was observed with foam flooding after low salinity water flooding compared to water flooding. Low-
salinity water flooding and foam flooding could have a synergistic effect. The subsequent foam flooding process after low-salinity
water flooding generated stable foam, which improved the foam's plugging ability in porous media, thereby greatly improving oil
recovery. As the acidic contents of crude oil and the salinity of injected water decreased, the rock would be more hydrophilic and
had better foam flooding performance.

Keywords: low salinity water; wettability; foam flooding; recovery
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