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Early gas kick detection based on the LWD resistivity
in deepwater drilling
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(1. School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China,
2. CNOOC Research Institutes, Beijing 100027, China)

Abstract: When applying LWD resistivity for deepwater gas kick detection, it is not clear and difficult to identify the re-
sponse characters of the LWD resistivity. In this research, a simulated wellbore was built in laboratory to study gas kicks dur-
ing drilling, and to analyze the response characters of the LWD resistivity under different gas kick rates. A method of early
gas kick detection was developed based on the LWD resistivity and drilling fluid log data with considerations of eliminating
effects of rock formation. Based on the experimental results, a model correlating the dimensionless resistivity and kicked gas
volume was formulated, and the impulse character of instantaneous LWD resistivity was used to identify the flow pattern of
multiphase flow in wellbore. The results show that the average error between the experimental data and that predicted by the
model is less than 5% . With application of this method for the detection of typical gas kicks in deepwater well, it is 10 mi-
nutes earlier than the conventional method of mud pit gain, and 6 minutes earlier than the method of early gas kick detection
via bottom riser. The method of the LWD resistivity can detect a gas kick occurring in the wellbore earlier than the conven-

tional overflow detection technique, which can provide useful data for the as kick control.
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