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Adaptive PID control strategy for the drilling-rig rotary system

LI Lin Nurzat ZHANG Qizhi

(Key Laboratory of Drilling-Rig Controlling Technology of Shaanxi Province ,
Xi’an Shiyou University , Xi’an 710065 ,China)

Abstract: In drilling process,the stick-slip oscillation of a drill bit can lead to stalling and an equipment failure of the drilling-rig rota-
ry system, which reduces the drilling permeability and increases the drilling cost. In order to solve those problems,the present paper
built a model to describe drilling-rig torsion characteristics and presented an adaptive PID control strategy to restrain the stick-slip os-
cillation of a drill bit. The paper proposed that the input state of the drilling-rig rotary system should be controlled linearly to com-
pensate for the stick-slip oscillation caused by nonlinear characteristics of drilling rigs. The adaptive PID control was designed to en-
sure the tracking control and the optimal operating status of the system output when parameters of the drilling-rig rotary system were
greatly variable and uncertain. Moreover, the adaptive PID control could elevate the speed of dynamic response and shorten the adjust-
ment time of the system. A simulation experiment was conducted on models of drilling-rig torsion characteristics and the [riction tor-
sion between a drill bit and rocks. The results demonstrated that the adaptive PID control could restrain the stick-slip oscillation of a
drill bit effectively,improve characteristics of the dynamic and static response and enhance the stability and reliability of the drilling-
rig rotary system.
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Fig.1 Drilling rotary system model
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Fig.2 Torque and the angular veloeity at the bit
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Fig.3 The adaptive PID control system
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Fig.4 The step response of the bit angular velocity

without the controller
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