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A Rotor Position Detection Method Based on High-frequency Pulsating Voltage Injection
PENG Siqi, LI Dongxiang
(College of Information Engineering , Xiangtan University , Xiangtan 411105, Hunan , China)

Abstract: In high frequency pulsating voltage injection based sensorless control of interior permanent magnet
synchronous motors (IPMSM) , the filters influences the dynamic performance of the system in the process of
extracting rotor position information. A novel rotor position estimation scheme was proposed which based on the
second-order generalized integrators (SOGI). A new position observer was made up of the SOGI, which made the
process of the system parameters setting easier. In the dynamic process, it could extract the rotor position information
more accurately and reduce the dynamic rotor position estimation error effectively. The result of the IPMSM
simulation verifies that the method can improve the control performance of the system.
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Fig.2  Structure of rotor position observer based on LPF
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Fig.3  Control block diagram of high-frequency

pulsating voltage injection based on LPF

2 IAETFALE AW Tk

21 ZHT X5 ER (SOGI) BEARLEH

P A 5 T N T A 7 5 ) MR PR K
T AL E SRR R S, e A iy L 3
F1 S (AO) B B 0 Pk 54252 ) ik 115 7
PIRGIE . SEPR R G T b, AR I8 AR I ROCR
AN BN PRI HE T AL, AR AR BT RN B
55 IR BCGERAATE 2 57, W BN RS S
BRI PRI %) DGR P 7, SR 1) A > e e i e e
BB BRAE AL, TEAH A I RES BT 51
BB SSAETHRZEAR R, S RGN S AT RE

SOGI T 874 J5 U& % AN (] W H 5 (uninter-
rupted power supply, UPS) | Ffi ] [i5] 25 2545k 15 3]
Tz N T B R AR E R R (E S
PREEAE I D SR R SRR Yy . T
TEN PR R Y, 7R3 0 B A5 B PR A rh ]
DIPR R 28 8 (55, MERR RIS A i B 1%

ZEf B 55 , i B A B i S 25 PERE , A4S

L&l 4 frs o
L@ @ T

IZ}
1
s

N

4 SOGIZEH
Fig4  Structure of SOGI
K4, x MRS o HFTfRBUE 51
Wy A E S k WRGE RTS8, SOGI 4,
PR A% 328 PR AN T 7R
y kaws (7)

X & thost+o’
SOGI 1% 2 R KA 75 K I 18] 5 i 7, o=
2000z rad /s o
0-
ot

—40 F

FE/dB

i

—-60 >’/

AHAE/(©)

451

k=0.1—2\

9oL - - . - )

10' 107 10 10" 10 10°
o/(rad+s™)

5 SOGI&5 MY L% sk AT

Fig.5 Bode diagram of the transfer function with SOGI structure
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Fig.6  Fundamental frequency signal extraction

waveforms of two different structure
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