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New Sensorless Starting Method of BLDCM Based on
SVPWM and Stator Magnetomotive Force Control
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Abstract: In open-loop starting process of brushless DC motor(BLDCM) without position sensors, pul-
sations of torque and speed are large and motor cannot even start successfully. To solve those problems,
space vector pulse width modulation (SVPWM) control schema of three-phase inverter employing 180°
switch-on mode is analyzed and applied to BLDCM. Moreover, relationship between the composed stator
magnetomotive force and current maximum phase's magnetomotive force is derived with windings in Y
connection. Hence, a new starting control method combing stator magnetomotive force regulation with
SVPWM is proposed. Furthermore, calculation of the composed stator magnetomotive force is simpli-
fied. The proposed starting method is independent on saliency or initial position of rotor. It can also ef-
fectively suppress ripples of speed and torque, so its starting performance is greatly improved compared
with conventional variable-frequency open-loop start. Finally, validity of the presented method is veri-
fied by simulation and experiment.
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Fig.1 Magnetomotive force of stator windings

ZAHE TRER R BN
F,=i,N,
{FB =iyNp €Y
Fe=1i:N¢
KPEHAME Ny=Ny=Nc=N,
HE 2 AR F L SR A 119 23 (8] 120X FR 70 A7 5 G
E T ZAHGEL RS IE ] 2 SR y S5 O3 A
F, =i,N + i;Nsin30°+ i-Nsin30°
{F) =7:Ncos30° — izNcos30°
ML HLGE A R = AH BLE % 4 A W U O R G

5

Jiss
i/\:iB+i(‘ (6)
B AXGB) 15 E]
F, :%Z;\N

Fy :\/g(lt - ZB)N

FSZA/F;Z, +F§
(i(?_ ili)

V3ia

D)

Y — arctan

LA b e s 5 0 B UG P 35 9
s DN R SR H I AR 4 B S AR AR
BAREBIN s E . O H AT b DA A K

BT i | <<lial B lip | <<lia| 0715 5] —30°<
7<30°. FE A M HLJR IE [ $5 K B B A Be L B, C
AH LU S 1] 5 AR Ak R 3553 i B KFh 0 FTAL 0 FF
BiK. TEHWIE, =AM E FA RS S A MHE
TG I f N — 30° A ] 30°, MR AH 7E 53 iaN ~
1.5 NZEAR . 7 DL 76 A AH HL 3 s A 4 K X
)L AT LAA 1.6 %5 A A T RESR S a0 = A
T A RESATBE . DAUC 2 HE W DL i i {8 A
KEBE—HE ) 1. 6 4508 F G Ay g 35 PT R 54
B v 35 5 15t W R A5 4 ) 8 1k 1 T Bk, L BB 5K
PG F PPN . B 2 SRSk vk S i AE 1A

[ u]

WiARas

B 2 JoAr B e g A 3l i HE 12

Fig. 2 Control block diagram of sensorless start
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