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IPMSM Position Sensorless Control Method Comparison for Hybrid Vechicle
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ABSTRACT
This paper results from the application of IPM for hybrid
vehicles using Matsui method and Extended EMF mothed.
These 2 methods are typical methods based on EMF, which
is usually used in position sensorless control
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When d-axle current was 0, both Matsui method and \QDK

Extended EMF method showed desirable results. On the
other hand, when d-axle current was not 0, only Extended
EMF appeared satisfactory. This means that Matsui method
is more vulnerable to parameter variation. Thus, Extended aE 1 As7le) #HuA
EMF method would be better than Matsui method to be Fig 1 Definition of cordmates
used in field weaking or MTPA control.
¢ L, L, R Kg o, 2474 g5 d9ds, 45 9
MNE el HAAZ 7AEASE HAEEE P
GIANEITIL 8, nak Ao % ue 0 I 13 go] REFeY /1EH F4
3§ 5o 447 2879 B 5o oJaje] 2 wigo] F4 719l ARAF g gAelol 94123 a0
A s w. T FAT Ak go] A U PN Q) = EAT F
2 EAE ol 7led 5% 757 (Interior Perm-

FEW.—‘

rmeﬂ T

anent Magnet Synchronous Motor, ©]3} IPMo.Z #%7])7} vl _[ R+pL ][ i dc] -I-[ —esina®
stojnel =Rt A717)E HRS B RopA ALg Y ae oL, R+ pL Nl i "L ecos 0
A=Y 2)

IPMJ Aofoll= ﬁﬂx}«] AAell e AFAol7t B
AR Az YB3 5 Agstt) oy Au)g us
7, ’\ﬁéﬁr 9 &TE Hﬂﬂ*ﬁﬂixﬂoﬂl A7t ‘6’%0] ol
oAt} o] F mpxo] So] WEI Ar|HAE s|ulo T
Wy ere} vhzo] WA oz F7)3 FARIIAGE o &

—{o

% oe=o0 Ko 71A8S onjgch 914 A7t vl

tdu e deFe 71-EE — oA, qcF9 7HEe
b @k 229 AF mEde ody ZAE A Ed

s -ﬂm oﬁ ot

[e}
ro

o H 11— T H= . = . - 5
RIS SRAY B0 Eohel el Agsn g 0T dn— DI wln -1 cliAsw wdd, w2
ohoo] WEEL 2ud $A¢ P 2uY JEe sl A A0 =09 o =, geFel 71 09 mAAE
A7kA2) DSPE olgelel IPMe) aA=e] siA el A 71F ASEE el cliH e GEan TS cliE ol
ol Ay 4 9= Ado] Yt} 83t Axlipst mddRe eAg ol gt w3t 2ol 7
B owBo A slo]Has AEXE [PMo] vhxo] WAl Ay 94 % S «l FAo] 7Fsafxitt
$471208 B S Aaste] PEATNE mwste] Hga W
Ae FaAw, em=e.(n=D=K (i, (0)=iy.(n) O
2. obxo| 24T &ERI|He S0 R FH e, K _ _
ol ® 7e(n)=4KE + T@ sen(© ,(n—1)) (i 4(n) — i 4. (n))
2.1 olxo| WA )
IPMe] 32z A ] Aeg A o5 2
o BAAREAL AP vheat 0 (W="T0 . ©
[vd]: RtpL g ~@,L q][zjd]eryKE[o] 1) & A4 A = 2AAE 8 Rdg TE AE
©.La RtpL, YA ulshe, sgu()S HES ol§she AL vehya

ATk,



8 R
|

[ xq] [(Ld L (o ld pi)to KE] B(:)x]

(6)
A E L SRl gtk A6)s 1™l 2
°of fIXeA AOE 7K de— ge=o® WS vy Ao
k.

Udc]: R+pL 4 — ][
V ge ol , R+pL 7 ge

@)

A T E ,sinA©
E .cosA©

5"—5
79 20 ol E}%J+
£ 4% 5 QA Ak

€ i = e ae(n=DF (i (W)~ i o (m) ®

€ el W)= € o (1= D= " ()~ e () )

AO = tan ! _f:f) o, =A0 Kﬁ_% (10)
® 1 Qs 44
R 0.0128 Kg 0.0442 Vs/rad
L, 0.0022 H P 16=
L, 0.0028 H T 0.0001 s
3. g & #E

4gel A8 ASE Ele AL 2tk selne=
AEAE PMS] A9 We ool aA
Edo] F5& Hoknz, stebulel Bl FF Aolwol
At @ 5 g g 3
o A Rl 49 ehle

K3)
to
o
o
N
2

% z0
o
i
1o
4 *‘“
dn
Q‘L
-

U of
i)
%
&
W
[N}
3
T
i)

2 kK oJ

2o oo 12 Lo
o
~N
N
O
o,
o
1>
lo
f
R
to
)
N
)
ﬂ

uH?ﬁ‘o]E}J_ shedl, dAlE %‘%‘—ﬁ}i TES Avelmz [
e i

Aol ARHolA %

EE, wRldlel mEw ”}ZOI ”o‘é'% d=° A7t =29

L 4 e ezt Al a7k H=d, 2 23 94
274 927} 2718 Aoz A7 Ath

F5 AR Gl H HalE rfstel gEI GFe FE
¢ AFE Fole A9E S8t stolEY= AgAkg IPMel

@ AR A g Ao S A Aotk

(b) #5714 WA
a9 2 AAAME S -52000pm, % =0[A]
Fig 2 Position sensorless drive(2000rpm, ;%,=(0[ A])
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Fig 3 Position sensorless drive(2200rpm, ;%,=—10[ A])
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