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Individual Phase Injection Detection Method of PMSM Rotor Initial Position
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Abstract: The PMSM rotor initial position detection technology applicable to variable-speed controllers was
studied. An individual phase injection detection method was proposed pertinent to the problems in the practical
applications by using the vector injection detection method based on the motor salient pole effect and the core
magnetic saturation characteristic. By sequentially applying identical voltage to the different phase windings, the
axial position of the rotor magnetic pole was determined according to the magnitude of the response currents. The
proposed scheme can simplify detection process, eliminate the influence of control error and improve detection
accuracy. The experimental results demonstrate the effectiveness and feasibility of the proposed method.
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Fig.1 Inverter circuit and winding connection types
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Fig.2 Flow chart of detecting subprogram
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Tab.1 Comparison between vector injection method

and individual phase injection method

FARTEATL SRR
HEA R4 R R HA A AHEL R
FiL 4 1l AR P i Ay AT IR E S R
RRIRAE, B X SR K il TCHE X 5 )
PR SAIHGUREE, IE 1200k UL R AR, 3R 3 1k
BARALEL A H AR K R SAR
AR g oy X B EUE LA

2 ERAERL%®
TEELFF S I I 2 7 1) 2 L s T A B I
S Fi 05 1L 25 990 04 T % 4 18 e O

TR AR SR B T B AR I 5 SR AT
5



wAEF 2020F £50K FH 114

AAE W, 5 PMSM £ F 14615 B 5 AR IEAAE M %

SIS ISR . ARSI A Y OCHR 5 kHz, HL I R A
K 1200 A/D 4, 73 BHEE R 17128 A, # AL
K Y BELR  FESHOR HE TR P=1 100 W,
e Xt 8 n,=2, &5 HL R U=380 V, & T HL B R=
1.95 Q. %l E IR =2.4 A, Fl A L~=12.6 mH,
Al HL JER L, =14.9 mH, & % 3 n=3 000 t/min,
AR SN 5, FE A AR S AR HEAT IR IE
FE FLAIL b 22 2 ] 7 1) 20 B 4 N B 2 1 2 sl ) 4
Bt 3 Ao i R R S R B B A X
FRVEVA R HE . Bl S 14 S50 o, AR 48 £ 7 21
JEE A L6 A 20 B, T Bl i i T

TS 0 AR R B DR T AT A I
Ito 3 (12) &5 T X8 BT 21T i i f 3
P LA AL, DRI BL N PRE TR R . H i
1) T X 2SR 1, , L, A L, 1 25 57 KN,
KSR AT . RIS, 75 220 TR D, DAAR IR
o7 L TE A B LN, L PO IR . B R
S Y 7 A D 5 TR R IR 4 S [ 3
i D=2.6%, =8 ms [ /3 LI 45 5 | F i R A (1]
B4 0.2 ms, FRRAL ML R A TS 5 0 L OF
5azFRf B . g5 ERH Y T<4 ms ), 4k
VLAY R ZE 8 /N AL, 1, R L, 9 25 SR/, K6
GERAG I IAREE ;24 T>8 ms i, 1,1, FI L, 125 5
R, H 2 M ST AL 110 158 25 AR K, ARG 45 R 1)
WK, HR 5 38U %8 SRS, T=
6 ms i, SRR A SN H 9 I T A 2Rt S (AT
R KRR 2 B (12) P AYTHE PG /A
HEW RO e A . MR XT LG, S T D=
3.8%, =4 ms (L5, BARCRFE 2% . ST HE A
FAS PMSM 2 BBAR 5] T ALY S8 .

2 N B0 BRI A S5 45 R (D=2.6% ,
T=6 ms) . & THZAHIRMY BUF AT EZ
7L T g 0T IO P B AR R 43 1) R 380 VORI 220 V
P AR 52 56 2 1 I LR i 0 e R B A
BB W H IS S 20 S L
X BT F A S — B RIR R
2R S A RS R HARME R A W22 0
& LAISUEHT 5 I A Rk

5 PMSM F& T 4G40 1 5% it 9 ARG A He
B AR SCHRE HE ) A P A A 3R T B %) 2 s o
WIRTHER T AR S il R 22 B e e, ASGE ) 3 IR 43
AH LR AR IR AR, S T 3% A0 B 1
RS RERGIN o SEIG45 A0 T 35 ik A Rt AT
TP AESEBRy™ b b BT R A T 5

6

2.0 ——1, o1, ——1I,
1.5

1.0
0.5
0.0=

IIA

10
0
-10
-20
-30
-40

o)

t/ms

(@)% FRENLE O

201 ——1, o1, —I,

/A

oI°)

40t
20+
t/ms
(b)f 5 [0 60°

K3 R S TR E AR I A R
Results of current and rotor position detection
F2 LWHER

Tab.2 Experimental results
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