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Bottom hole pressure analysis of supercritical carbon dioxide
drilling

DING Lu, NI Hong—jian*, WANG Rui-he, DU Yu-kun, WANG Yong

(School of Petroleum Engineering, China University of Petroleum (East China), Qingdao 266580, P. R. China
Email: nihj@upc.edu.cn)

Abstract: There is great potential to develop oil and gas reservoirs by using supercritical carbon
dioxide drilling. But many basic theoretical problems remain to be studied, such as the transient
bottom hole pressure under supercritical carbon dioxide drilling condition. Based on the physical
property of supercritical carbon dioxide, the physical property control equation, wellbore flow
control equation and transient control equation have been established, then the heat-fluid-solid
coupling transient surge and swab pressure model in bottom hole has been established. Under
stopping the pump condition, the larger the trip speed, the greater the fluctuation range. When the
trip speed is 0.1 ~ 2.0m/s, the maximum surge pressure increases from 0.13 MPa to 3.86MPa,
and the maximum swab pressure increases from 0.13 MPa to 1.83 MPa. Compared with water
drilling, it is found that surge and swab pressure of supercritical carbon dioxide drilling is low,
which is conducive to the field operation, and can appropriately accelerate the drilling speed and
improve the work efficiency.

Key words: supercritical carbon dioxide; trip in and out; surge and swab pressure; transient;
bottom hole pressure
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