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Research of Parameter Identification and Sensorless
Control Algorithm Based on 28069M

LONG Deping,MA Junhua

(College of Electrical Engineering,Zhejiang University , Hangzhou 310027 , China)

Abstract : Filter in voltage detection can cause phase lag, which affects the estimator in the range of high speed. Voltage

detection was replaced by voltage reconstruction algorithm to solve the problem while researching the parameter

identification and sensorless control algorithm of TI 28069M. The effect of real dead time on the voltage reconstruction

was analyzed. Using the characteristic that the stator resistance identification results of the same motor remained the

same, the method to get the real dead time by identifying the resistance twice was designed, the voltage reconstruction

formula was completed and the accuracy was enhanced. The parameter identification and sensorless control experiments

were carried out by using the voltage reconstruction instead of voltage detection. The results show the effectiveness of

28069M algorithm and the practicability of voltage reconstruction can be used in practical application.

Keywords ;: motor control ; parameter identification ;voltage reconstruction ;real dead time ;sensorless control
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Figure 1 Main function of FAST estimator
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Figure 2 Main circuit structure of inverter
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Figure 4 Topology and voltage vector of
stator identification
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Figure 5 Current direction while up and

down IGBT shut off

R, =




.54 . B THI# Light Industry Machinery

2018 FEEE3 HA

XF— G AL, E TR B —E 1 T R — A
PERGE, SEPRALIX IS a] T, B ATA A S S AE E 1Y, e
I(8) o R, 5 T, ABEE. 2 U0CGE T RHPERM
AR, PWM ] T 0 B R0, AR AL O R
Vie s ZARTT RAE AR 308 10 1] DA S BRI T, 0 X2
ARt Al e e v T F SR I AN B A A (A 2
AT AT Z20CE T B A B R L T B AL I
A0 s AR TT O ) FRAH S 3d i ), st ] g 7 5
HORAF R, 5 Tyo

HLBHAR R AR v, = AR 5G4 A BEAR e 1 [R] 2
FHESRIRAY , o] DU — AR i b A i, A 7 o
e, <

T"":Ta_%(TbJ"Tc)o <9)
T -T Vv
ﬂl __on shut . Yde
JUES) R, T 7. (10)

M S AN [F] B 2 L T T 0 1 v BEL R A 7 ¢
WL IER TR R P &S5 A

R — Tnnl B Tshut @.
’ T Ih’sl ’
(11)
TonZ B Tshul Vch
R =twr e, li2
’ T [Rsz °
RSZ AN 7 SR A 2
T — TonZ VchIRsl - Tonl VdulIRsZ .
st Vch IRsl - Vdcl IRsZ ’ ( 12 )
R _ Vdcl Vrlcz ( T()nl B TonZ )

- T( VdoQIRsl - Vdcl IRsZ) °
H AR 2 1 SEPRAEIX N ) T, TSk o
3 KM Tonu
T LAY E 1 L BE LD, S vh 0 S 0

PRI AE R HE R B2 R, T A [8] 8h e
J5 A M i S E A

T 1o IR A i 1) 75 KRt im0l , RIS
PRI e A TR P , DS 38 v 0 B ) S B
T, T, AT, LSRRV, Hoh = AP 5G4 i
Rl ] T, 7, F1 T, AT Lo i 3 =4 PWM 2777
fr A LU e AT 2 o X Mah 7 R 20 8
WA 4 POABHRL — FAE PID B35k 1 72
T L= PWM B LU ELAL T 0 sl v, 2 5 (il e 2
AT AR A R iR 22

Jrik I dl i B A E = A0 PWM A FUAL(E, Bl
SERF T, Ty, AT, 1977 ORI , 5 2200 & 1 =
WAL R Vo LLEHHRER 1, , AT PWM
FUAE , X 2 NSRBI, e A R S R E AR

TE I EE
BRI, SR R 1L, BV i 45 7 = AH PWM
FCARAE Y T7 SRl o

SR BB Y HUBIL D KA% 80ST-M02430 HiHL,
A T i, BEL 2 10 32 R L = K ) Y £k 1) R BEL 20 531
3.062.3. 126 F13. 144 Q. FrATEHLALE FHIBH AR
AR FPAS T, BB A BRSO 2. 325 Q.

1R AR R R AN R 245 E PWM LR
H s R, ma(6) al A, i 7e & 5 BB A
L5 = A PWM FCBE Y 204 Ko FERFECHL A
SFRTEOUT , =AH PWM Y FUBE 22 fE O, InTE € 1
GEN BRI WA RN N N R 1 D TR Y NS ]
YR L R, AT RE 2 S EOE 7 L A R AR
THR AR . B ATESS E —AH FUEE I 2 AR A
BEZR AL R R/ N EAT R, DLRIESR R A 2 id R

(1 REFHXEIERLE PWM LKA T L2427

Table 1  Results of different bus voltage and PWM comparison values
T,/ms T,/ ms T./ms Va/V Ip/A T o/ mS R./Q R, 25/ %
0.061 00 0.037 24 0.037 24 19.8 1.75 0.002 49 2.406 3.48
0.057 11 0.040 02 0.040 02 30.0 1.82 0.002 49 2.406 3.48
0.055 60 0.042 13 0.042 13 39.9 1.81 0.002 64 2. 387 2.67
0.054 78 0.043 02 0.043 02 50.0 1.91 0.002 64 2. 387 2.67
0.054 31 0.044 20 0.044 20 60.2 1.88 0.002 74 2.359 1.46
0.053 56 0.045 02 0.045 02 70.4 1.73 0.002 74 2.359 1.46
0.061 00 0.037 24 0.037 24 19.8 1.75 0.002 67 2.387 2.67
0.053 07 0.045 56 0.045 56 80.3 1.63 0.002 67 2.387 2.67
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Table 2 Identification results of stator resistance

using voltage reconstruction

Vae/V Iy /A BHUHFL R./Q R, /%
9.9 1.49 2.122 202 63 -1.93
40.0 1.50 2.177 702 43 0.63
60.1 1.51 2.168 402 43 0.20
80.3 1.51 2.145 902 63 -0.84
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Figure 6  Waves of speed and angle

of sensorless control
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