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Fig.1 Distribution of water saturation(A) ,air pressure in pore(B) and water pressure in pore(C) near the wall of the well
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Fig. 2 Pore pressure through the experimental measurement
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Abstract: This paper studies the law of water invasion in the clay shale formation with mathematical model
and simulation when gas drilling is changed to water-based drilling. The mathematical model makes it pos-
sible to obtain the distribution of water saturation and the distribution of water and gas pressure. Accord-
ing to the distribution of water saturation, it is possible to calculate the distance of water invasion, and
predict the range of water invasion. At the same time, we have developed the experimental research with
underbalanced drilling multi-function evaluation apparatus, which can simulate the temperature and pres-
sure of the shale formation. Also we can get the range of water invasion in the core, which contrasted with
the theory prediction we can find that the mathematical model can accurately predict the range of water in-
vasion in the clay shale formation when gas drilling is changed to water-based drilling.
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