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Abstract: It is an important aspect of CO, flooding reservoir engineering and production engineering design to calculating the
temperature and pressure profile of CO, injection wells accurately. To improve its computational accuracy, it is necessary to
accurately calculate the phase state, physical properties, flow and heat transfer characteristics of CO, in the wellbore. Therefore,
the coupling model of wellbore temperature, pressure and physical properties considering phase change is established, and key
physical parameters affecting the results are determined. The evaluation and optimization of the calculation method for CO,
physical property parameters in injection wells were carried out using data in literature. The improved model and PIPESIM
software were used to simulate the actual well test data, and the model was used to analyze the influence of wellhead injection
parameters on the wellbore temperature and pressure profile, then some suggestions were put forward to optimize injection
parameters. The research results indicate that it is more accurate to use PR equation to calculate CO, density and specific heat
capacity in injection wells. The calculation results of the improved model were compared with 5 well test results from Shengli
Oilfield and Jiangsu Oilfield, and the maximum errors of bottom- hole temperature and pressure are —4.46% and 4.81%
respectively. The improved model calculation results are very close to the PIPESIM simulation results, with maximum difference
less than 4.0% for bottomhole temperature and pressure. Injection temperature only has great influence on the fluid temperature in
shallow wellbore, but has little influence on the temperature and pressure at the bottomhole, so there is a risk of freezing in the
annulus near the wellhead during the injection of low-temperature liquid CO,. An increase in injection rate will decrease the
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wellbore fluid temperature, but has little effect on the wellbore pressure, and the increase in injection rate will cause an increase

of freezing point depth when injecting low-temperature liquid CO,. The increase of injection pressure will significantly increase

the wellbore fluid pressure, but has little effect on the bottomhole temperature, and excessive injection pressure may cause

fractures in the bottomhole formation and lead to a risk of CO, gas breakthrough. The conclusion is that the research results of
this paper can provide a basis for parameter optimization and system improvement of CO, injection wells.
Keywords: CO, injection wells; temperature and pressure profile; physical property; method optimization; method application
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Fluid flow and temperature profile in
injection wells

Fig.1
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Fig.2 Effect of injection temperature on wellbore
temperature profile
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