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Output feedback linearization of servo platform for rotary steering drilling system
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Abstract: When controlled by a simple PID sirategy . the performance of servo platfarm for rotary steerable drilling sy<tems is related o
the given value of irs tool-face angle. At cerrain angular pasitions. the platform wauld oscillate ar rotate and fails to mamtain the stability
of took-{ace angle. leading to the lass of steerable tool’s control abilitv. Simulation results show that the primary cause of platlorm oscil-
lation or rotation is nanlinear eccentrie torque present in the platform svsiem. which has a sine function relationship with toal-face angle.
Based on the feedback linearization theory. an output feedback hinearizng control method of the platforin system is proposed o eliminate
the effect of nonlinear evcentric forque and change the closed-loop system into a linear one. Simulation data indicate that the proposed
method enables 10 control the platform systemt stably at any angular posttions during the drldling process under strong disturbance. To
address the problem of directly measuring nonlinear eceentric torgue. an online estimating method based on motion attitude measurement
is proposed. Tlus estimation method van effectively attenuate the deterioration of control performance caused by estimation errors. and
an application example of online estimarion is given. The validity of output {eedhack linearization based on the proposed anline estmation
method of nonlinear eceentric wryue s verified via a control test under hydravhe driven conditon.

Key words: steerable drilling: angular position; feedback linearization: eccentrie torquestesr under hydraulic drive
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Fig. 1 PID control system of the platform's angle position
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Fig. 2 Step response of PID control at different angle positions
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Fig. 4 System dynamic curve of feedback linearizing control
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