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ABSTRACT

This paper proposes a current control method in
synchronous coordinate for vector control of PMSM
(Permanent Magnet Synchronous Motor). In order to control
the PMSM by MTPA(Maximum Torque per Ampere), it is
necessary to generate the rotating magnetic field to be X°
with the magnetic field of the rotor, and the current control
is necessary. To apply the current control to PMSM, the
phase of the current command is also changed in accordance
with the change of the position of the motor rotor. In this
paper, the control of PMSM is performed through simulation
using DC current command in synchronous coordinate
system.

PMSM+ th2 57|19t Hlugs Al 58] g7l

o F71&E/A %oz A

A FEAF7IE g 3t B =2

R Qg 4ol glo] a&o] Fa £34¢] Foe ¥ 5

o] oy Aol $5aby] it H Be Abgo] o]Fo|x 1

9}1\]:}‘[1]

PMSM% Aofstr] fslAE B9 vlggEd AF AoE
8= gt} 34 aAFZACNA Aolg T A§ abcde] A

%‘é 247} Alofslof Hu, LEwstel] 2 [

WA Aok BE ofygoe] LAG o] E

A d
AEAel s AT 49 3 i AH
I

g & oae] ARY
B A9 Ba) Aol Asah B B RNt 457
of #44 Rt 3 AFALE d q IAREAZ 4B T
d Q4R A 088 A7 mAPL Bl Ak

2. SPMSM2| H E A of

1 ZEHS 2 SPMSMe| Motz
HE RS 3 A9 el AR AlolS 239 AR AFE

i

%3] Aost Asadn. g S8 3URE NAHEA
d qFoz Wgo] Besjth SAZEANA JTApH W
d5e Adslel ST el 84 S 2

ﬂ o

]_

l-{‘l

2 3l A7 cosAHES dF AR #1338k sin

2
cost, cos(0, —=m) cos(@#gﬂ)
2
T(,) = =|—sinb, —sin(0, — =) *s1n(9,+§7r) 1)
_L 1 _L
V2 V2 2
ig=T(6, )i s 2

AFAHE ol&sly] Sl dEr]e mde olsrt Has)
t}, PMSM2 = A57]9F SdsA 34 Iﬂ% Yoz s
3 AAAE Y] Wil 317 7} F4dattt.
AR RE A o2 FHojglong %‘_Eﬂ 3|27} &4

_>‘i
E
lo,
olﬂ
N
HU

3 ket webA At B2 gk WA Has
S B =9 gga 2ol

— D

Vs ™ Rolaes T th (3

)\{,b(s dengqzbf (4)
9 AoA L& HAW SPMSMe dAg F3& 7k 9%
Folmz fFHoR Zhe A7) AYE s} FEAgu s gt
€ 340 WF FYUsith wepd L& v 2ol mAY 4
Sdet.

L.+L, *%LA %LA
~ 1 1
L= *ELA Ly +Ly —5Ly ©)
%LA %LA L.+L,

L= Ak e~

L,= ¥4 QgEA
9 A AR way I o, 2 IHEE HEAR
Askatd ofgf Aeo] fiegrh

Ad
v, =R, + 7 ,)\q
o a,
v, =Ry, + p +wA, 6)



A =Ly,

A =L, (L,=L,) )
ol 744 A5 AR A3 L& WHsA 99 [,=1L,°)
HAE 7Hch
22 MRt 239 A %L PIMO7| 74

HAe7ldlMe] 2dEas dgdddr &
< Tt 2ol 3

ERERE R SRR
3 3
P(Jut = E(U{il(i+vqlq) 75R ( d+Z )
3 d\; | d) o )
:5(zdd—ti+zq dtl+a)r(Ldeq)zdzq+quzbfzq) 9)

9 Al w2 Wro]l BEA AN Al 483 7RIS o8
a7] W] APE A EAv} 00] Ho] A} AFHow
SPMSM9] & gh& ofejgl 2}

P3

=599

P F5(pole)

=19 Ao ofah g ol oJel|A]
002 Alojgict JAWME=E QlF)
0o] HEE PlAlol71E Z3ll AlojE siErh PIAlY
19} o] AW Z9t RdHYoA FE dgux
AEE T3 w4

i R

o .
ARk geke worng .9 gt
%
al

u
TaX

lo

O
N

}_

Ly
a

2

Xr=
H

1o 1@ ot Huiﬁ o Hrt
Ol
= rEr b
oy
‘M’i NUE_,_«

3
g), rlot
=]
(o3
=
lo
o
dlo
B
my
o,
o o
12
ISt
o
il
o
ofr
rir
P
).
fo
[

8 1 PsimE O|&Et PIX|0{7]
Figure 1 Pl controller using Psim

2.3 simulation
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Table 1 Parameter values and pole number of SPMSM
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Figure 2 Vector current control system
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Figure 3  Simulation Results of 3 phase current and
electrical angle
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