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Sensorless Control of Permanent Magnet Synchronous Motor
Based on Novel Sliding Mode Observer

HU Jintao, SHAO Yixiang, ZHOU Bailing, LI Weizuo, WEI Chuqi
[ NARI Group Corporation (State Grid Electric Power Research Institute) , Nanjing 211106, China |

Abstract: In the sensorless control system of permanent magnet synchronous motors ( PMSMs ), the high
robustness of the sliding mode observer has been a research hotspot. To solve the problems of large amounts of
calculation of the traditional sliding mode observer (SMO) and its high-frequency chattering, a new SMO for the
medium and high speed sensorless control process of PMSM is designed. The boundary layer and phase-locked loop
(PLL) technology are applied in SMO, and the mathematical model of SMO is built. The design of PLL is strictly
deduced, and the precision of rotor position is reasonably verified. Finally, the design is implemented by simulation
and experiment. The results show that the proposed new SMO has good suppression of high-frequency chattering.
Simultaneously, the precision and robustness of the new SMO are higher.
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