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A Proposimon of Rotor Pesition Estimation for Sensorless Salient 1°M Motor at blest

Kazunon Yamada, Student Member, Toshihiko Moguchi, Member, Seiji KEonde, Member, Tsao Takahashi, Member
(Mapacka University of Technology)

For the sensorless control of PM motor, the detection of the rolor posilion at rest is difhewlt because the back emf is (oo small.
This paper proposes & novel methad of rotor position estimation withaut g position sehsor, which vses o salient MM maror, The
method is based on the alternative magnetic field that can not ratate the motor, Because of the saliency in the motor, the phase
differences between the mapnelizing currents and vollupes make il possible Lo estimate the rotor positicn. Additienally, polarity of
the magnet can be estimated by the voltage weveform distortion caused b the magnetic saturetion. The propoesed eslimation
aleorithm is supposed o be simpler and faster than other similar methods which have been proposed previously, The cstimation

ermor was verified within £400 [deg] by the simulalion resulls wsing a d-pole TO0[W)] tested motor.
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Fig. 1. Relation between rotor position and eoordinates,
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Fig. 2. Configurations of current control loops.
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Fig. 3. Relation between current and inductance.
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Fig. 4. Rough distinction of rotor position.
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Fig. 5. Voltage waveform distortion by magnetic saturation.
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Fig. 6. Current and voltage waveforms for sinusoidal wave.

90

-

-180 -90 0 90 180

(deg]
o

Estimated Rotor Position

Rotor Position [deg]
7 HEUEREER GMIERE)
Fig. 7. Result of rotor position estimation
for sinusoidal wave.
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Table I. Rated values of tested motor.
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Fig. 8. Current and voltage waveforms for sinusoidal wave.
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Fig. 9. Current and voltage waveforms for PWM wave.

i 1 |im .
1+7s (8 6
)
v 1 (v q.
1+7s

®M10 PWMY v 7NOBREL
Fig. 10. Elimination of PWM ripples.
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Fig. 11. Result of rotor position estimation

(deg]
(=]

Estimated Rotor Position

for PWM wave.
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Fig. 12. Current and voltage waveforms for PWM wave.
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