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Analysis of the Influence Factors of Wellhead Back Pressure in Managed
Pressure Drilling after Gas Invasion
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(1. College of Petroleum Engineering , China University of Petroleum ( Huadong), Dongying,
Shandong ,257061,China; 2. Drilling Technology Research Institute ,Shengli Petroleum Administration ,
Dongying,Shandong ,257017 ,China)

Abstract: It is mainly relied on adjusting and controlling wellhead back pressure to control bottom hole pressure
in real time during managed pressure drilling(MPD). The MPD wellhead back pressure computational model was es-
tablished based on multiphase flow theory and principle of MPD,and computed using finite difference method. The var-
iations of wellhead back pressure in MPD were analyzed by simulation examples. Factors impacting the wellhead back
pressure were studied, including increment of return drilling fluid, gas phase permeability, discharge capacity, drilling
fluid density,well depth,initial bottom hole differential pressure and viscosity. The simulation results showed that the
larger increment of return drilling fluid, the greater wellhead back. When increment of return drilling fluid was con-
stant,discharge capacity, drilling fluid density, and initial bottom hole differential pressure impacted wellhead back
pressure significantly. The wellhead back pressure is higher with smaller discharge capacity and drilling fluid density,
and greater initial bottom hole differential pressure. The effect of gas phase permeability,viscosity and well depth is small.

Key words: managed pressure drilling;gas cut;back pressure;multiphase flow;discharge capacity;per-
meability; drilling fluid density;drilling fluid viscosity
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Fig. 1 Variation of wellhead back pressure with time un-

der different increment of return drilling fluid

during MPD
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Fig. 2 Variation of wellhead back pressure with time

under different gas phase permeability
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Fig.3  Variation of wellhead back pressure with

time under different discharge capacity
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Fig. 4 Variation of wellhead back pressure with time un-

der different drilling fluid density
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