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Abstract: In order to evaluate the gas kick risk of high temperature and high pressure horizontal wells, a gas intrusion model
suitable for high temperature and high pressure horizontal wells was proposed, and the influences of various fluid and reser-
voir parameters were considered, such as gas property, reservoir permeability, open hole length and negative pressure differ-
ence. And then based on an established transient multiphase flow model in wellbore annulus, gas void fraction, mud pit gain
level and bottom hole pressure during a gas kick in high temperature and high pressure horizontal well can be obtained. The
effects of reservoir permeability, horizontal section length and negative pressure difference on the gas kick risk were evalua-

ted, and compared with the overflow in vertical well. The simulation results indicate that, in the cases with low reservoir per-
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meability (<2x107 um”), low negative pressure difference (<2 MPa) , short horizontal section length (<10 m) and thin

reservoir thickness (<5 m), the variations of the bottomhole pressure and pit gain level is very small during a gas kick, so

the overflow or blowout risk is small. Under the same conditions, the overflow risk of a vertical well is higher than that of the

horizontal wells. In the case of long horizontal section, large thickness and high permeability, the risk of overflow becomes

large. It is necessary to optimize the density of drilling fluids and timely monitor the drilling status, so as to significantly re-

duce the risk of gas kick and blowout in order to maintain a safe, economical and efficient drilling process.

Keywords : horizontal well; gas kick; reservoir characteristics ; multiphase flow in wellbore annulus ; overflow risk assessment
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