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Research Progress on Influence of Dynamic Hole Cleaning on Drill

String Stress in Long Horizontal Wells

Zhang Feifei'” Wang Xi' Yu Yibing' Ma Weiguo® Peng Tao' Li Zixuan'
1. School of Petroleum Engineering s Yangtze University , Wuhan 430100

2. School of Mechanical Engineering » Yangtze University, Jingzhou 434023

Abstract Long-lateral drilling is widely used in oil and gas exploration and production activities. However,
a series of problems, such as insufficient hole cleaning, drill pipe stuck, are commonly encountered during
the drilling of long-lateral wells. It is common to have cuttings bed packed in the deviated and horizontal
parts of the wellbore during drilling horizontal laterals. Cuttings transport efficiency and the forces acting
on the drill string can affect each other significantly. However, traditional studies on cutting transport and
tubular mechanics were isolated from each other. In actual drilling practices, the transient cuttings
distribution in the wellbore and the drill string mechanics interact with each other closely. It is required to
analyze these two aspects together to obtain an optimized drilling plan. This paper investigates the transient
cuttings transport process in different sections of the well and its effect on tubular mechanics. A coupled
transient cuttings transport and torque &. drag model is discussed to simulate the effect of cuttings on
torque, drag, and drill string movement. The effect of cuttings bed on the torque and axial force
distribution along the drill string is revealed. The future possible research topics on how to apply the
developed models into the real-time hole cleaning monitoring and drilling optimization for long lateral

drilling are also discussed at the end of the paper.

Keywords hole cleaning; drilling string stress; Long Horizontal Wells; solid-liquid two phase flow; real-

time optimization
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