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Natural frequency analysis for fluid-solid coupling vibration of completion string based on
ANSYS workbench
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Abstract: Under the high-temperature and high-pressure conditions, the production test and completion string may vibrate due to pres-
sure, axial force, temperature and fluid-solid coupling effect. In this paper, a finite element model of the completion string has been es-
tablished in ANSYS Workbench and meshed with the hexahedron eight-node element. Meanwhile, the fluid-solid coupling interface is
set up in order to analyze the influence of internal pressure, axial force and fluid-solid coupling effect on natural frequency of the com-
pletion string. The results show that the natural frequency of the completion string decreases with the increase of the internal pressure,
increases with the increase of axial force, and reduces due to the fluid-solid coupling effect. When the fluid in the string is natural gas,
the natural frequency can decrease by 1. 4%. When the fluid in the string is water, the natural frequency can decrease by 18%. The
fluid-solid coupling effect between liquid and string has a greater effect on the natural frequency than the gas. This study provides theo-
retical basis for safety evaluation and structure optimization of well testing string.

Keywords: well testing; completion string; natural frequency; fluid-solid coupling effect; modal analysis; ANSYS Workbench; finite

element analysis
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