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Mechanical behavior and optimization of economic benefits of coiled tubing in long
well section construction

Tian Wei, Xie Wei, Zhang Junqiang, Yin Xiang, Li Zui (Downhole Operations Branch of Sinopec Southwest
Petroleum Engineering Co., LTD, Deyang Sichuan 618000,China)

Abstract: During the construction of long well sections, the axial load transfer efficiency of coiled tubing significantly
decreases, and the risk of string buckling instability sharply increases. A mathematical model for axial load transfer was
established, and the calculation method for the critical descent depth was determined. Under wellbore constraints, the
pipe string undergoes helical buckling. The critical load is negatively correlated with the wellbore diameter, and the
friction resistance distribution shows nonlinear growth. The friction resistance coefficient is significantly affected by the
wellbore curvature and the surface roughness of the pipe material. It is necessary to optimize the selection of pipe material
parameters and structural configuration, improve the construction process flow, and establish a risk identification and
control system. The on-site application verified the effectiveness of the optimization plan. The net benefit of a single well
reached 91,500 yuan, with an investment payback petiod of 2.6 years, laying a foundation for the promotion and application

of coiled tubing technology in long well sections.
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