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Sensorless Control of Non-salient PMSM using Rotor Position
Tracking Pl Controller
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(Jong-Kun Lee - Jul-Ki Seok - Dong-Choon Lee - Heung-Geun Kim)

Abstract — This paper presents a new velocity estimation strategy of a non-salient permanent magnet synchronous
motor (PMSM) drive without high frequency signal injection or special PWM pattern. This approach is based on the
d-axis current regulator output voltage of the drive system that has the information of rotor position error. The rotor
velocity can be estimated through a rotor position tracking PI controller that controls the position error to zero. For zero
and low speed operation, PI controller gains of rotor position tracking controller have a variable structure according to
the estimated rotor velocity. In order to boost the bandwidth of PI controller around zero speed, a loop recovery
technique is applied to the control system. The proposed method only requires the flux linkage of permanent magnet and
is insensitive to the parameter estimation error and variation. The designers can easily determine the possible operating
range with a desired bandwidth and perform the vector control even at low speeds. The experimental results show the
satisfactory operation of the proposed sensorless algorithm under rated load conditions.

Key Words : Velocity Estimation Strategy, Non-salient Permanent Magnet Synchronous Motor(PMSM) Drive, D-axis
Current Regulator Output Voltage, Rotor Position Tracking PI Controller.
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Table 1 Ratings and known parameters of servo motor
under test
3-phase, 220[V], 600 [W], 8Poles
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