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Position Estimation Error and Its Solution of Mechanical Sensorless PM Motor Drive

Kenji Oda™ , Toshihiko Noguchi (Nagaoka University of Technology)
Manabu Kawakami , and Koichi Sano (CORONA Corporation)

This paper describes a magnetic-pole position estimation error in a mechanical sensorless PM motor drive, which is caused by

a discrete sampling error, a detected current phase lag, a dead time of the inverter and ON-voltage drop of switching devices.

Accuracy of the estimated position can effectively be improved by compensation of the error factors because a mathematical

model mismuch of the motor is reduced in the controller. In this paper, some computer simulation results are presented to show

effectiveness of the proposed approach, followed by a theoretical investigation of the compensation techniques.
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Fig. 1. Sampling error compensation.
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Fig. 2. Detected motor-current phase delay compensation.
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Fig. 3. Dead time compensation.
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Fig. 4. Power device ON-voltage compensation.

HENTBERSEI O ERFOF VBESZTHLLE
ENET—F~EMEND, LEN->T, 2 ba—FHNE
DEFEFRAME L EERICE—F ~EHII SN 5 EFE TR
—EHL72R0,

3. BREZRDMER

(3-1) BELRERE Aiko@Y, T—XEiRE MR
L, B E A2 HEE LT D PWM X Z — U 132 £ Tz
1.5 #EEH2ES 5, 22T, L5 HI#EEY P EEES S
n—2OMELAG, &L, FIHEMAE T, &35 L RO K
INCRTZLENTE D,

Abs =1.50T )
B 1SR T &) BRSO B EXCHRE SN
TAERAO NZ D Z & T, PWM 73K — 1 H ) I O RGBT,
B CHEAEEH AT D T LN TE D,

3:2) T4 EFRUBOMEENMHEE T ¥EiR
Z A/D BRI ATTIRNCEINDLT vV F2A VT AT
SV FE, AT U LI D R B B — BN B SR
Lo TSNS, Z0-®, Bty RSN
ET—H B LT, a2 be—FIZ A1 Z N5 EMITK
KD Ap 72 HENE © 0,

Ap = tan ' @CR 3)

[l - 274]



1-55

AR 20 A LRI A 2

#*1 F—HNRNTAH

Table 1. Parameters of test motor.

Number of poles 4
Rated output power 2 kW
Rated rotation speed 7200 r/min
d-axis inductance L, 7.3 mH
g-axis inductance L, 14.2 mH

Winding resistance R, 0.52Q
Field flux linkage v 0.09884 Wb
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Fig. 5. Mechanical sensorless control system.
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