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Experimental simulation and numerical modeling of dynamic variations in
wellbore pressure during gas-kicks
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Abstract; During the process ol reservoir drilling. inaccurate pressure prediction can cause gas kicks, which will result in transient gas-liquid
two-phase [low and lead to dramatic variations in wellbore pressure. significantly raising well control risks. This study aimed to reveal the e-
volution pattern of wellbore pressure during gas kicks., Visualization simulation was conducted using a large-scale experimental system to
measure the variations in wellbore pressure and observe the physical characteristics of annular {low during gas kicks. This engineering process
was then simplified into a continuous injection process at the bottom of a vertical concentric annular tube under liquid circulation, A transient
two- plm:-:c flow prt:di(:l ion model was further dt:vt:lupl_‘d based on transient flow 1]1001'y and drift flux model to simulate the simphfi(rd process,
The established model capable of tracking [low parameters (e, g. . location of gas-liquid interface) was numerically solved using the semi-im-
plicit finite difference algorithm. The experimental data show that when gas injection starts [rom the bottom. annular pressure first increases
and then decreases. Peak pressure occurs in the lower part carlier than in the upper part of the annular tube. and the extent of pressure varia-
tion decreases with increasing depth, High coincidence between the simulation and experimental data indicates that the developed model can be
used to predict the characteristics of transient [low in the wellbore during gas kicks. The results further the understanding about the evolution
of wellbore pressure during gas kicks and diversily hydraulic models of drilling under complex conditions.

Key words; vertical concentric annular tube; gas kick; gas-liquid two-phase flow; drift flux model; transient {low model
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