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Abstract A bullheading process could be divided into three stages based on the gas compressibility law and the gas—liquid two—
phase flow law, and a mathematical model for each stage with consideration of the gas slippage is developed to quantitatively
calculate the bottom pressure and the casing pressure under different well killing conditions. The simulations of the bullheading
parameters show that, the kill time decreases and the bottom pressure and the casing pressure increase with the increase of the pump
displacement; both the formation permeability and the permeable formation height have a little influence on the pressure in the first
stage, but when the high permeable formation or the high height formation enters into the second and third stages, both the bottom
pressure and the casing pressure decrease with the increase of the formation permeability or the formation height, and the change
range becomes small. In addition, typical bullheading curves are obtained by analyzing the characteristics of the bottom pressure and
the casing. The predicted model had a good agreement with the field test. This can provide a theoretical basis and guidance for the
selection of killing methods and the design of bullheading.
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Fig. 2 Comparison of predicted casing pressure and
measured pressure
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