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Abstract: The structure’s advantage about fault tolerance of FT-PMM was analyzed in detail. The hardware of vector
control system based on the principle of SVPWM and its special control strategy were designed. The dsPIC30f4011 was
chosen as the control chip. The generating principle of drive signals was described. The control loop of speed and dual
current was realized in MPLAB IDE Integrated Development Environment. The theory was proved right by Matlab
simulation and the simulation process of theory and control method was described in detail in this paper. Finally, the
result of hardware test verified that the speed control and stable operation of this system were feasible.
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Figure 1. Fault-tolerant PMSM is three-phase winding
connections

1. 54 PMSM = HESEEESR

2.4. id =0 =5 ESHh

B 3 FR, =AHAS K E) 5 ALK =
ot FL LI I AR AR AR e, SR T RE R I PR T A
W id. iq, JEIAE id=0, BIRLESREEFNO0, 1§
BTG is (ARREZh ) S q BhE S, 55T
WeRESH IEAE, SRR R M B REEE S is BOE HE.
ST S S 8 T AR SR RS, & B kST,
HEgsd) id Ko, sRsfEd bR, SeBlifEE.

2.5. SVPWMIEHI 5 %5

AR FAE 5 F A i) _E A BT 3 4 AR
TCIE AR DIRE . A B — KR RE ] -

WE 4 o, SAMBSLAENRITH 4 A IGBT
DNZEFF R, EFERLE 3@, BN
XA E TS A A R S8 . G, AT

AV E &AH B Sdid oy 1, I Sl
R0, W 6 B TF G RH Y 3 AHIAR RS, W]
R R4 AF: 000, 001, 010, 011, 100
101, 110+ 111, BEFRZH AR LUE Jle— A7 8] L 1) &
M 000, 111 PR G EA B aE e A5
W, FrCAE SCHTERGR. LA 100 Nfl, FRoR 6 MIFR
FAFI A FH B 308, B A T S, C AT
BESE, BTN T UA, -UB, -UC HAEHE, BT
A3 it 1) 2 P61 40 1 FRATT 45 3 4G T R ) 2 ) F e DR
2 ul(WTFE 5 FiR). 6 P RCRASH A B 23 (8] H
EREANTHE 6.

HET SVPWM il RS E B ARSE GG Ik sh s

Open Access



FETF SVPWM 1) =1 JC Rl 7k it 2 5 e A LA i)

Y

Bk
chufa 1
T 1 1
Yy vy
7 chube < <+ 4+
D R S >
angle chufac s o=
e
SVPWM filt &
N < m Q 1
AUBRAS oS o I L
. e
id ple UA
iq ¢
ingle|« 4 4 4 ¥
s 5 2 F
R AL
=]
frE T
. injet
 jiaodu

Figure 2. Fault tolerant permanent magnet motor control system for the overall structure of figure
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Figure 3. Permanent magnet synchronous motor rotor flux
oriented vector
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Figure 4. Fault-tolerant PMSM system three-phase windings and the inverter circuit diagram
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Figure 6. The voltage space vector

6. EZEXER

3. KA BBYE T FstI
3.1. IRFIEEE
IR HEL I FO8S  IR2110 416K, H1 6 4N IR2110 43

148

Hods, DUH— A IERIT .

3.2, AR H B AR

WAFRES 3 4 12 BT REEHR, B
ML e P ol Rkl 5. T
PEIRER: DL A AN, $lumiesz ok [ IR2110 JK3)
HERES, B IR ME N4, 4—HERER
TR, NG, RIS AR IR SIE, B
G, HIRENE SR, % IGBT shfEMx, 7~
AR A R, XV, FEE AN R B R
FHE B, 754 IGBT K32 (1 H R BRI 9 B

Open Access



FF SVPWM (¥ = ARG ill 7K 1 75 B FEL B LA 1

UA
chufa L
Discrete, 7 H H " H
Ts=5e-006 5. chub__| 5 N
powergui hug, R ic
Scope Scope 1 Scope 2
nibiangi Y
te te »
al 4 UA[ga P Ua D
o » O ——op o n B
A A iaibic]
" ‘ vd chufb {1 bi4 usB P ub iah »
Pl chufb Scope 3
huf ;
e cl4 ucC »uc B iaibic
Subsystem
Constant 1 e —
P Subsystem1 IS theta
id : : M T dianji_Subsystem
w o |
4 ang\eq—l
Figure 8. Simulation of the overall structure of figure
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Figure 9. Simulation waveforms of the speed
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Figure 10. The three-phase current simulation waveforms
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Figure 12. Chip IR2110 driver circuit
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Figure 13. A, B phase no-load current
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Figure 14. A, B, phase load current
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Figure 16. Current of A under open circuit fault
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