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A Novel Rotor Position Error Calculation Method using a Rotation Matrix for
a Switching Frequency Signal Injected Sensorless Control in IPMSM
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Abstract

This paper proposes a novel rotor position error calculation method for high-frequency signal-injected
sensorless control. The rotor position error using the conventional modulation method can be only measured up
to *45° In addition, when the rotor position estimation error is not sufficiently small, the small angle

approximation in no longer valid. To overcome these problems, this study introduces a new rotor position error
calculation method using the rotating matrix. In this study, the position error measurement range of the
proposed method is extended from *45° to +90°. The linearity between the real rotor position error and the
estimated error is maintained by nearly 90°. These features of the proposed method improve the performance of

the sensorless control. The validity of the proposed method is verified by simulations and experiments.
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TABLE 1

SIMULATION AND SYSTEM PARAMETERS

Parameter Valued|Unit]
Rated Power 600[W]
Rated Torque 1.6[N.m]
Rated Speed 3600[rpm]
Number of Poles 6
Linkage Flux 0.109[Whb]
Stator Resistance 1.65[<]
d/q Inductance 8.1/14.1[mH]
d-axis Injection voltage +20[ V], 5[kHz]
g-axis Injection voltage 0
Switching Freq. 5[kHz]
Current controller period 100[us]
Speed controller period 1[ms]
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Fig. 8. Performance comparison of switching frequency sensor-less control under small position error.
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Fig. 9. Performance comparison of switching frequency sensor-less control under large position error.
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