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Methods for precise casing design based on formation
pressure profiles with different credibility

XU Yugiang, GUAN Zhichuan, ZHANG Hongning, ZHANG Huizeng

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: The constraints of the safe density window in the existing casing design program for deep well drilling were ana-
lyzed. It is found that the values taken for the empirical safety factors, such as kick tolerance, fracture pressure coefficient
and swabbing pressure factor, are relatively conservative, and there is no constraint considering the loss during well circula-
tion operations, which is a weak point for deep well drilling, especially for the wells with narrow safe density window in the
lower stratum. A method to accurately determine the upper and lower limits of the safe density window was proposed consider-
ing the formation pressure profiles with different credibility, additional drilling fluid density and swabbing pressure, and a
constraint considering the loss during well circulation operations was also added in the calculation program. Thus, a new
method for precise casing design for deep wells was established, which can be based on formation pressure profiles with dif-
ferent credibility, and simplify the calculation of the annulus pressure loss and can avoid the loss problems during well circu-
lation operations. The new method can effectively control and reduce the risks caused by irrational fluid density during casing
design of deep wells.
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Fig.1 Formation pore pressure profiles with confidence
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Fig.2 Schematic diagram for iterative calculation of
annulus pressure loss equivalent density
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