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Mechanism of Mud Loss and Well Kick due to Gravity Displacement

Shu Gang Meng Yingfeng Li Gao Wei Na Zhao Xiangyang Yang Mou

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploration , Southwest Petroleum U-
niversity ,Chengdu,Sichuan,610500,China)

Abstract: Due to the complexity of naturally fractured formations, the occurrence of mud loss and well
kick at the same caused the difficulty in well control,downhole complexity,and formation damage. At pres-
ent,the mechanism of mud loss and well kick at the same is still under investigation and lack of basic theo-
retical investigation and model description. For the problem of mud loss and well kick due to gravity dis-
placement in vertical well with a single fracture encountered, the occurrence reason was investigated and
characteristics of two phase flow was described. Gas and liquid model were developed and coupled by gas-
liquid interface. Simulation and experimental results indicate that the dominate factor affecting leakage rate
and gas flow is fracture width, followed by differential pressure and drilling fluid rheological properties.
The main measures of mud loss and well kick control are to adjust wellbore pressure and rheological prop-
erties, The simulation result agrees with experiment results. It can provide a theoretical basis in drilling
with mud loss and well kick at the same time.
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