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Nuclear magnetic resonance visualization experiment of gravity tongue characteristics
in the displacement process

Di Qinfeng'? Zhang Jingnan'? Ye Feng'? Wang Wenchang'> Chen Huijuan'> Hua Shuai'”

(1. Shanghai Institute of Applied Mathematics and Mechanics . Shanghai University , Shanghai 200072, China;
2. Shanghai Key Laboratory of Mechanics in Energy Engineering , Shanghai 200072, China)

Abstract: Gravity tonguing is a common phenomenon that the displacement agent flows forward rapidly along the upper or lower core
edge due to gravity action in the core displacement experiment, which directly affects the effect of displacement agent. For a long
term, it is unable to directly observe the core interior in the displacement process, so it is impossible to form an intuitive image of
that phenomenon. Firstly, the influence of gravity on fluid flow morphology in the process of water flooding was simulated by means
of reservoir numerical simulation. Then, the conditions and influencing factors of gravity tonguing were studied using the core dis-
placement visualization method based on magnetic resonance imaging technique. A new method was proposed to obtain the critical
density difference causing gravity tonguing. Research results show that the density difference of displacement fluid and displaced fluid
is the most direct reason for gravity tonguing. When the actual density difference is greater than the critical value, significant gravity
tonguing will occur. The viscosity and displacement flow of displacement medium have no obvious influence on gravity tonguing. In
the actual production process, the density of displacement fluid can be selected preferentially based on formation fluid property to re-
duce the influence of gravity tonguing on displacement effect.
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Fig.1 The oil saturation distribution after the displacement of displacing media with different densities
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Fig.2 NMR visualized displacement experiment system
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Table 1 Experimental purposes and methods
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Table 2 Basic parameters of core
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