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Second-order sliding-mode speed sensorless control strategy for
six-phase induction motor

Liu Yu Chen Gaoli
(School of Mechanical and Electrical Engincering, Zhengzhou University of Industrial Technology, Zhengzhou 151150, China)

Abstract: Focusing on the high-performance speed sensorless drive control of six-phase induction motor (IM), a
second-order sliding mode (SOSM) model reference adaptive system (MRAS) estimator is designed to realize the
optimized speed sensorless direct torque control (DTC) for six-phase IM. The super twisting algorithm is used in the
new control scheme to propose a compensated flux observer, which is inherently an SOSM strategy. This observer is
adopted as the relerence model for MRAS spced estimation. In addition, a SOSM controller based on the upper
twisting algorithm is designed for the speed outer loop in the DTC to improve the robustness to external load
disturbances. Finally, the test results verilied the SOSM MRAS speed sensorless DTC strategy can overcome the
inherent chattering problem of classical sliding mode control, and has strong robustness to paramecter uncertaintics and
dc bias.
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