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7-Phase PMSM Motor Drive System Using Space Voltage Vector PWM

H.G. Kim, M.G. Choi, B.H. Jeong, HS. Mok, G.H. Choe
Konkuk Univ.

ABSTRACT

The motor research of pre-existing attaches
importance about one and three motor of reduce
torque ripple and speed control. 3-Phase PMSM
Motor, which is generally used, has limited usage in
high speed, due to pulsation torque and variable speed.
To solve this problem, it is necessary to increase
invariable, pole number or the number of slots. In
this paper 7-Phase PMSM Motor of Steady state
analysis of Torque and Output Voltage characteristic.
7-Phase modulation method with Space Voltage
Vector is studied for ideal operation of controller.
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Fig 3 7-Phase PMSM Motor Drive System.

22 74 PMSMe| S7|ztEAH =dE

73& 2% d-q BARFEA WA A(4)9} Z2o] H
3 24 d-q BARAEAE 2% dq F71FAEAZ ¥Es}
A 2 (5% 2k

VO
2 [as0) es(—F) a(—4) on(—F) as(—5%) an(-107) ms(#%‘)l v,

sn) sin(—2) as(—4) as(—E) as(—E) an(—1) as(—1Z)

[Iv/-j= Einar ;inaﬂ[ 5,,] (®)

23 Hoi7| 4A

74 PMSM dE7] +EA LY RN 74 W
7t 23 40 dis) 728 Mg & Z5 Al
A@2)e S71F7EA d-qFd0A A@)9 ANl YE
2 5 Q3 ojujo] EFrtolojade 1349 2t

[V§]=[LP+R wl [i3]+[w,6¢f]

| | —wlL LP+RI|; ()
TewM=% wRPA (7)
o] Fsto] W=E7|7} o] oz}t 7T o Ao)7]9
A¥E 28 7IEAUS AA AME AU dA s}
A HE2E PL Aloj71E 48t A(89)% 2ol 4A7t

o o w A7l 4710 L Nz te Fo Ao
ol% ojgto] WAstz Aof7| el N o] F WFuA 3
Sofo} k.

; K ,
Ve =Bt =" XIG —I9+E—ully ()

_43_

1

" K -
Vi =Ert =G —I9+EGtully, ()

v &

08 4 S7IZEA ¢-oF AolM TASH 744 PHSH
HS7| F3Al28 =Y

Fig 4 7-Phase PMSM Model at Synchronous Reference
Frame
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Fig 5 Current Controller of Synchronous
Reference Frame
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Fig 6 Qutput VoltageVector and Reference Vector
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Fig 7 Usable Output Voltage Vector and Reference Vector
of Qutput Voltage

E 1 2A9x[=gof wE 2 E2HMQ U d-qg S E
(%)
Table 1 Inverter Qutput Voltage(s,) and d-q axis
voltage vector( 7%,) according to 7-phase
Switching Condition
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Fig. 8 Switching pattern of 7-phase vector modulation.
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Table 2. Parameter of 7-phase PMSM Motor

A5 7] 74 PMSM
A 3HRs) 1.07[Q]
7109 ¥ £ (Ls) 4.2e-3[H]
F5 @) 4
7] " 83T (Ke) 0.0573V xsec/rad
EANT(KL) 0.332
3 ALY B EAE(Jm) 3.6e-4[gxcmxsec’]
v}l 2 A 4 (Bm) 1.0e-5[N]
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Fig 10 Output Current Waveform for Phase each
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