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Study on prediction of annular pressure and release pattern in oil and gas wells under
multiphase flow conditions

WAN Haodong, MAO Lian, LUO Wenwei, WANG Linxiao, ZHAN Guangxian

CNOOC Security Technology Service Co. , Lid. Zhanjiang Branch, Zhanjiang, Guangdong 524057, China

Abstract: The annular pressure in oil and gas wells poses a significant threat to the safety of oilfield production. Intelligent well integrity
management technology is crucial for the stable production of oil and gas wells. Focusing on monitoring annular pressure within oil and
gas wells under multiphase flow conditions, and based on the principle of pressure balance, models for temperature and pressure
distribution during pressure relief and recovery in tubing and annulus, as well as a small orifice discharge model, were established.
Furthermore, a solution method for these models was provided, offering a method for predicting annular pressure in oil and gas wells
considering the presence of multiphase fluids. This method can quantitatively calculate the location, rate, and volume of leaks. Simulation
and laboratory test results show that the pressure release patterns of annular pressure under multiphase flow conditions align with laboratory
tests, with a cumulative error of less than 1 m’/d. This confirms the practicality of the multiphase flow pressure release model,
providing effective methods and means for automated monitoring and control of annular pressure in oil and gas wells.
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Fig.1 Annulus pressure relief and recovery process
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Fig.2 Axial pressure distribution in tubing and annulus
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Table 1 Test data and error analysis
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