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Abstract

Some works about the current sensorless control of a synchronous reluctance motor have been
presented. However, there is no analysis about the performance and the detuning effect of the current
sensorless control. This paper presents the problems and the detuning effect of the current sensorless
control of a synchronous reluctance motor by simulation results. In addition, torque limiter is proposed
to limit the torque current within the torque limit.
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Fig. 1. Block diagram of current sensorless control
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Table 1. Synchronous Reluctance motor parameter

Ly, 0.1[H]

Ly, 0.045[H]

T 1.887[ohm]
Vi 4

Lgsmaz 3[A]

Cyma 5.66[Al
Ugsmaz 4.8[A]
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Fig. 2. Results with current sensor
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Fig. 3. Results without current sensor
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Fig. 5. Results with current sensor when
inductance is detuned

oq o4 o
g . 2
r~ o o
Te
1
=
- o =
=== /.'\ \/%
= a8 E
= =
S| S| s lys 15
S A 72
[_‘ [
-+ ) /
-~ i —l- 2 \,\
| e
[=) [==) =
=]
~ = =
z.80 7,98 3. 06 3.14 3.22 3.30
Tiune [s]

a8 6. MFMAMEIA H0{(500—1,000(rpm),
0.7(N.m), Z,,=0.2(HJ, qu=0.05[H])

Fig. 6. Results without current sensor when
inductance is detuned

% A5l A= 2 1l <A AFhE o]
gk olgste] mae] Huxg Axksd A (15)9)
o

o] VERd 4 glek

Journal of KIIEE, Vol. 26, No. 1, January 2012



iqsmaa: = igmaw - i?ismaz (14)
z%mam = % g (Lds - qu )idsm,aziqsnlmr (15)

FHaEd [1ellM = BETARVE AHSHA] S9ke
w2 =ielAes A (199 1,5 ARkl B

oS Agks }—E WS Aok :FJ 19] B=5olA
LeAo)7)e] =9 e 1,0 2siA AlskET
% 7 Aok EAAIRY|E ARESt] Alog A
P veRda ok 17 39] Aot vjwdd o g =
AA] 48A1S Z3eHA] R Ao LERA jA
o] HN5S & & ik ey 17 29] AHAHY 7}
Aol A i, 7F HdIAIQL 48[AlE FAIEHA] Bt

o1 —E’c°ﬂ HEF7h o] B Aol A E A 9 —8—
o o lrk webd AErEe] S o 4
S5k A ] AvkE B3 Alolid sl siadel 2
832 I 5 9
=1 .
| % -
E:' E%—EE
ORM&E 53 .
B / igs

N =1 'ds ‘h\

NS =S I

o ~ r:_;Z.SU 3.02 3.14 3.26 3,358 3.50

Time [=]

J8 7. IRMAMZIA Mo, ETNIST] AL
(500—1,000(rpm], 0.7(N.mJ)
Fig. 7. Maximum torque control

4.8 =

B Rl 34 B71d LR ARE o) AR A
gzAlof o] tkat FARS AASAT. A7 ED
o1 ] ol AT Al ol <12
7h b on, QIElE e W B !

zv - A7)Adnes =] A26d Al13, 20129 149

References

(1) T. Matsuo and T. A Lipo, “Current sensorless field
oriented control of synchronous reluctance motor,” IFEE
IAS93, pp. 672 - -678. 1993.

(2) C-A. Chen, H-K. Chiang, B.R. Lin and C-H. Tseng
“Sliding Mode Grey Speed Control of Syndchronous
Reluctance Motor  Current  Sensorless  Drive,”  IEEE,
1AACo7, 2007.

(3) T. Senjyu, A. Omoda and K. Uezato, ‘“Parameter
measurement  for  synchronous  reluctance  motors
considering stator iron loss”, IEEE PEDES98, pp.397-402,
1998.

(4) G.  Stumberger, B. Stumberger, and D. Dolinar,
“Identification of linear synchronous reluctance motor
parameters,” IEEE [AS00, pp. 7-14, 2000.

ORS PN ]

MUB T (HEAR)

19679 11€ 2794, 1989 g4 Fdf
A71Fst 24,1919 F uigte z07
_-_6]—1]_ Zcﬁ(/ﬂ/\].) 2001L:] E ;H ]—.9
A7lEetat 4 (aFAh). 1991 ~19961
HEERE $J JT(*%?JOS%%J). 2002+

of

F



