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Study on Wellbore Pressure and Phase Control for CO? Fracturing
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Abstract: The wellbore pressure and phase state of the liquid CO2 significantly affect crack initiation and
propagation during fracturing. Based on the Span-Wagner equation of state, the wellbore flow and heat transfer
model of CO2 fracturing is established to study the variation of wellbore pressure and phase state in CO2 fracturing.
The study shows that the friction resistance of CO2 is very high. Under normal operation conditions, the frictional
resistance exceeds 10 MPa per 1 000 m. The displacement and the inner diameter of the tubing have a great influ-
ence on the pressure drop of the wellbore. Under the premise of carrying sand, appropriate reduced displacement
and larger tubing diameter could be options to reduce the friction. The phase transition during fracturing depends on
the CO2 temperature at the bottom of the well, which is most affected by the injection temperature, followed by the
injection displacement and geothermal gradient, and is almost independent of the tubing inner diameter. The CO?2
fluid density and viscosity is inversely related to temperature. The viscosity of 0. 08 ~0. 25 mPa « s in the wellbore,
poor sand carrying capacity and large fluid loss of CO2 makes it inferior for fracturing, which is the main causes of
fracturing failure. The study could provide theoretical guidance and on-site reference for CO2 fracturing and CO2 en-
ergized fracturing.
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Fig. 1  Wellbore flow and heat transfer model of CO? fracturing
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