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Estimation of downhole uncertain parameters and unknown state of
managed pressure drilling
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Abstract: Aiming at the difficulty of obtaining downhole information in the process of managed pressure drilling, this
paper designs an adaptive observer that can simultaneously estimate the downhole uncertain parameters and the unknown
state. First of all, an observer matching condition that can decouple uncertain parameters is proposed for managed pressure
drilling systems that contain uncertain parameters in the unknown state. Then, an adaptive observer is designed based on the
observer matching condition to estimate downhole parameters and state, and the asymptotic stability of the estimation error
is proved based on the Lyapunov stability theorem. Finally, the observer gain is obtained based on linear matrix inequality
(LMI) method to improve the robustness of the observer. Simulation analysis shows that compared with the existing adap-
tive observer for managed pressure drilling system, the proposed observer has better convergence and robustness for the
estimation of downhole annular friction integral and bottom-hole flow.
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Fig. 1 Managed pressure drilling system simplified model
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