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Experimental study on chemical viscosity—reducing compound
flooding for EOR of heavy oil reservoir

YANG Sen, XU Guanli, LIU Ping, LUN Zengmin, SUN Jianfang, QIN Xuejie

(Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing City, 100083, China)

Abstract : Affected by reservoir conditions such as high formation pressure, thin thickness reservoir and active edge or bot-
tom water, some heavy oil reservoirs suffer from large heat loss, high cost and low recovery during thermal recovery. There-
fore, effective development is difficult. Through indoor flooding experiments , the enhanced oil recovery mechanism of vis-
cosity reducer flooding, polymer flooding and chemical viscosity—reducing compound flooding in the heavy oil reservoir was
studied, and the effect of different flooding systems on the enhanced oil recovery of heavy oil was compared and analyzed.
The results show that the chemical viscosity—reducing compound flooding system that contains water—solubility viscosity re-
ducer and polymer can increase the recovery efficiency by 16.04% , which is superior to the flooding using the viscosity re-
ducer or the polymer system alone. From the viewpoint of oil change efficiency, the polymer concentration in the slug of
compound flooding was optimized to be 0.3% , and the water—solubility viscosity—reducer concentration was optimized to be
1.0% ; from the view point of improving the recovery efficiency, the injection pattern of the viscosity reducer post—slug and
the polymer pre—slug is optimized and the recovery efficiency can be increase by 7.2% to 10.7%. On this basis, the optimal
volume ratio of water—solubility viscosity reducer to polymer slug is 3:2. In the heterogeneous model and the microscopic
visualization model, the chemical viscosity—reducing compound flooding not only has the oil-displacement mechanism of
both the viscosity—reducing agent and the polymer, but also produces a synergistic effect, which can greatly improve the
sweep range and oil washing efficiency of heavy oil compared with chemical flooding by a single agent.

Key words: compound flooding; chemical viscosity—reducing; oil-displacement mechanism; synergetic effects; enhanced
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