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Study on dynamic characteristics of perforating tubing string

ZHANG Ping', ZHANG Mingyou’, ZHANG Wenbin®

1. CNPC Chuanging Drilling Engineering Company Limited, Chengdu, Sichuan 610056, China
2. CCDC Workover and Testing Company, Chengdu, Sichuan 610056, China

Abstract: Perforating tubing string are susceptible to deformation or even fracture due to the impact load from perforation shots. Ensuring
the bearing safety of tubing string is crucial for perforating operations. However, the existing mechanical analysis models for perforating
tubing string often involve too many simplifications, and the computational accuracy needs to be improved. Based on the methods for
calculating perforation explosion load, and according to the Euler-Bernoulli beam theory and gap element theory, a 3D dynamic impact
model for perforating tubing string was established using the finite element method. The model was solved with a Generalized-a
method, and the accuracy of the model was validated using measured data. Based on actual field operation data, the dynamic charac-
teristics and safety of perforating tubing string were analyzed and evaluated. The results indicate that perforation explosion loads cause
severe longitudinal and lateral vibrations in perforating tubing string. The higher the amount of perforating explosive charge, the
stronger the impact on tubing string, and the larger the vibration amplitude of the tubing. Increasing the length of the tubing string can
reduce the stress on the string; and the thickness of the tubing wall significantly affects the dynamic behavior and safety performance of
the tubing string.

Keywords : perforation; tubing string; load; mechanical analysis; impact dynamics; vibration; simulation calculation
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Fig. 6 Transverse motion trajectories of perforated string at different nodes
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Fig.7 Axial force and maximum equivalent stress distribution of tubing under different charge quantities
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