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Table 1 Gas characteristics of foam drive wells and gas channeling classification standards™"’
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Foam Channeling Blocking Technology Mechanism and New Progress in Fractured Low Permeability/

Tight Reservoirs
XU Xingguang', ZHANG Peng', ZHANG Xiwen’, ZHANG Xu’, WANG Chao’
(1. School of Earth Resources, China University of Geosciences (Wuhan) , Wuhan, Hubei 430074, P R of China; 2. Research Institute of Petroleum
Exploration and Development, Beijing 100083, P R of China; 3. China National Oil and Gas Exploration and Development Company Lid, Beijing
100034, P R of China)

Abstract: Gas injection is often used to maintain formation energy due to the problem of leakage in fractured conglomerate
reservoirs and ultra-low porosity and matrix permeability in tight reservoirs. However, due to the existence of fractures, gas
channeling is serious, so it is necessary to take anti-gas channeling measures to restrain gas channeling. By combing the research at
home and abroad, the characteristics of foam drive gas were analyzed from the perspective of gas-liquid differentiation and viscous
fingering. The foam mainly channeled by reducing the relative permeability of gas phase, profile control, gas floating oil
displacement, oil selectivity, fluidity control and emulsification. Based on the comprehensive analysis of the characteristics of gas
detection and the mechanism of foam sealing and channeling, the deep sealing and channeling technologies at home and abroad,
including foam anti-gas channeling technology and foam sealing and channeling system, were discussed in detail. The influence
factors of anti-gas channeling measures were analyzed from six aspects: permeability range, foaming agent concentration, injection
method, injection speed, oil saturation and system composition. The construction effect of foam plugging in low permeability tight
reservoir was introduced. Finally, the future development direction of this kind of reservoir sealing channeling technology was
proposed. Foam system played an important role in deep reservoir sealing field, especially in low permeability and tight reservoir.
Its performance evaluation index and plugging effect had been significantly improved. It also had a good adaptability in high
permeability, fracture and heterogeneous reservoirs.

Keywords: low permeability reservoir; tight oil reservoir; foam; gas channeling; blocking and channeling mechanism; blocking and
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and the optimal injection volume, injection rate and applicable permeability ratio range were obtained. The experimental results
showed that under the condition of the temperature of 70 C and the salinity of 10 000 mg/L, the in-situ CO, foam system was
composed of 2.1% ammonium bicarbonate + 1.6% acetic acid + 9.5% ammonium chloride + 0.1% sodium alpha-olefin
sulfonate AOS + 0.1% DHSB. The foam volume could reach up to 810 mL, and the foam comprehensive index was 15552 mL -
min. The foam formed by the system had the characteristics of higher viscosity and larger elasticity in the middle of the reservoir,
and could effectively block the high permeability channel, showing good plugging ability. When the permeability difference was
about 6, the injection rate of in-situ CO, foam system was controlled at about 1.0 mL/min and the injected slug volume was
controlled at 0.3 PV, the best flooding effect could be achieved. It was also found that the foam system could enhance effectively oil
recovery in heterogeneous reservoirs with the permeability ratio difference of 3.9—13.7. While the permeability ratio difference was
15.6, the system could not significantly enhance oil recovery of low-permeability layer, but still performed some washing actions in
high-permeability cores. This research provides important references for the application and optimization of in-situ CO, foam
flooding technology.
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