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Abstract: To exert the tubing performance to the utmost, it is necessary to analyze the service time laws of tubings under CO, partial
pressure which changes along the wellbore. In this paper, CO, partial pressure was introduced into the Q/HS14015 standard corrosion rate
model. A coupled calculation model of CO, partial pressure with oil and gas production rate and corrosion environment as parameters was
established based on the service performance of tubings in the process of setting, production and development. The calculation results by
this model indicate that: (1) CO, partial pressure along the wellbore direction is distributed in a multinomial pattern. In the same depth,
the higher the production rate, the lower the CO, partial pressure. (2) The calculated CO, partial pressure of the bottom hole is highly
coincident with the measured value while that of the wellhead section is more deviated from the measured value due to the decrease of
temperature, pressure and CO, mole content. (3) Under the same CO, partial pressure, the corrosion rate increases and then decreases
with the increase of temperature. (4) CO, partial pressure is inversely proportional to the tubing strength during its lifetime. (5) In a cer-
tain depth, CO, partial pressure is more influential than temperature to tubing strength after the corrosion. It is concluded that the method
to predict tubing service time based on the CO, partial pressure of wellbore, combined with the corrosion rate in the working conditions
with the internal, external and tension force in the process of tubing setting, production and development can optimize the tubing material
selection under the CO, corrosion environment and reduce the construction cost of oil and gas wells. It is actually proved to be feasible in
production application.

Keywords: Corrosion; CO,; CO, partial pressure; Casing and tubing; Service time; Drilling engineering; Wellbore temperature field;
Safety evaluation
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