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Peak pressure prediction method for testing and perforating in offshore wells
ZHAO Xingbin
Department of Exploration of Shanghai Company, CNOOC( China) Co. ,Ltd. , Shanghai 200335, China

Abstract: In order to effectively reduce the safety risks in combined perforating and testing process in offshore wells, a finite element
numerical model of the perforation string was established based on the commonly used casing, tubing, perforating guns, and perforating
charges in the East China Sea. By using the controlled variable method, together with the numerical simulation results of peak
perforating pressure, the correlation between three parameters (total charge, initial wellbore pressure, and explosion space) and peak
perforating pressure was analyzed. Then, an empirical formula for peak perforating pressure was developed through multivariate
nonlinear regression. The formula was validated using measured perforating pressures in two wells, with relative errors of 6. 1% and
9.8%, respectively, falling within a reasonable error range. This formula can be employed for predicting peak pressure before
perforating operations, providing guidance and support for timely safety decisions on site.

Keywords: combined perforating and testing process; peak perforating pressure; total charge; initial wellbore pressure; explosion

space; finite element numerical model ; multivariate nonlinear regression
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Fig.1 Simplified perforating system
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Fig.2 Schematic diagram of 3D numerical model
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Table 1 Parameter setting for numerical simulation
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Table 2 Comparison of measured results with calculated
results
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