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Abstract: There is one HTHP well (high temperature, high pressure) in the Tarim Basin about 7 000 m deep with formation temperature
180 ‘C and formation pressure of 120 MPa. In the process of its completion operation, the root of thread at the factory end was broken at
two points. Therefore, it is necessary to discuss the reasons for the breaking from the aspects of string deformation and stress change and
propose the corresponding measures so as to ensure string integrity and production safety. In this paper, 3D mechanics of strings was an-
alyzed using finite element method. Then, a 3D finite element string mechanics model was established to simulate the string deformation
in 3 working conditions (i.e., packer setting, fracturing and testing) in the process of well completion and analyze the displacement of
string system and the change laws of stress. Finally, the calculation formula of fatigue safety factor was derived based on the theoretical
calculation formula of fatigue strength. And the following research results were obtained. First, the fatigue safety factor of bending stress
positions is obtained based on the finite-element numerical calculation results of axial stress at different positions of completion string in
this well. Second, the fatigue safety factor of each tubing section during the testing is higher than 3, so it is in the state of safety. Third,
the fatigue safety factor of two broken tubing sections is 1.99 and 1.11, respectively, so they are marked as red-warning zones. The fatigue
safety factor of other sections is higher than 1.99, so they are classified as safety zones. In conclusion, this method provides an effective
analysis means for the string mechanics design of similar ultra-deep HTHP wells.

Keywords: HTHP well; String failure; Hydraulic fracturing; 3D finite element; Buckling; Thermal expansion; Fatigue; Safety factor;
Tarim Basin
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