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A High-Performance Motion Control System of Reluctance Synchronous Motor
with Direct Torque Control

Eue . £58. 255"
(Min-Huei Kim * Nam-Hun Kim - Kyveong-Ho Choi)

Abstract - This paper presents preliminarily an implementation of digital high-performance motion control system of
Reluctance Synchronous Motor (RSM) drives with direct torque control (DTC). The system consist of stator flux
observer, torque estimator, two hysteresis band controllers, an optimal switching look-up table, IGBT voltage source
inverter, and TMS320F240 DSP controller made by Texas Instruments. The stator flux observer is based on the
combined voltage and current model with stator flux feedback adaptive control, and the input of the observer are the
stator voltage and current of motor terminal for wide speed range. The rotor position and speed sensor used 6000
pulse/rev encoder. In order to prove rightness of the suggested control algorithm, we have some simulation and actual
experimental system at £20 and +2000 rpm. The developed digitally high-performance motion control system+ are shown
a good response characteristic of control results and high performance features using 1.0kW RSM which has 2.57 Ld/Lq

salient ratio.
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LM B

2 o YN JE AQRokA ARTER A
ANtHe 229 AL WE SESHE e Aago
GrAolth 0|8 A8 FA AgEoe ARAFY] A
RFEAFI) ] WA} 088 EUF Aol G &
kA wel Hem gok AL delsn Be A4
ol 2aTHE Ao ¢nHEeE dstd WEHow BIY
SEdels 1&e ZZANE AHgseordl FEo] b5
93‘7_—4_[11-141-

Z2ele AfF2rt UAR PHE ofF "gstEA W
AAANAY B Aot Bge dide 78R &1,
Ead g4 40 A¥79 A4us] Y] o, 5
9 Helge elgtel AP WEre Bast uAA ASe 5
2oz Ao T & gy A4 EaA FF Axde 0
@& A7l Byl FFHm YA

245 Aelg HE/NEE FEDENS FAENN A
d8oz B HEHI gou, FEIEIE HFH A
gneFos T gl B2w, FrAF e H44

o)

-

* F & B : HEETRE Bf s - I
w# E @ B : EEAER KER TRTEN BLHEE
=]k B K EEASK ABRE BEAIEMN ¥ - ITH
BEEF 0 20014 9H 190
RSET @ 20024 1A 16H

150

o JFANL AEToz A% JlHAEY T2HY EAFY
ol Ma Hrl HZ AAFHY SHAA HPaH, HY &
ZAe7t Bel® FyEHEA FIAE7](RSM, Reluctance
Synchronous Motor)7t 41949 @A AZr)es o=
FERAE HENE BAL AAE ARSI AT ARy
7 ek o] AEAE= Azl Fx7 FEAE FHE
FFAEA GTFANE G g AR 3A7H BZA
o W} TAHE Fr dHHA EF o) TEEE= 4
g 7hxich

ol wet B dAFAE FEAEIY FTRIA FTAH
1459 B4L 7L v ALH AHH2 )4
5718 AFEaAC g AL YT AUANE ¥
F e Uxg A Azge Fdst=d JuPY 9w
Ho=m F&7) AojA2de AL&gddos 23 Hgd na

T 2AREME 477 AAHSG o E A HEd |
deholA gAHT $53 E4o] AN nAA AL
Holsuwly & FAZE HLeo AR ALH EAS
A Aoty WE FFS4e] o|FoixE AY EZA
g8 dFgEs EVHEr] A9 AAAAN~2"DE AN
o ANE AAgnIdESTH Aage) FAEHL NEHolM
4 S5id FEtdE g AAS gEAAL dFaged, d7E
ez AdAAFE Axe FE|2H(LdLgrt 2574
10Kw, @d8d 2 E71A87E &5, TMS320F240 DSP
Aol7lek IGBT Aty dujeld] =& T5H alojrzdd
A HAAY $HEARS 2FT A $5F 549 1A

$ol delge BAHA



2. RSMe| S &1 A of

2.1 RSM2l 2= ¥ &4

24T AE7) ALAARrE HESYH FEZEEH F
d HEV=R 24%01 F5EA AYPH U

&z w#} FHdFAEH(ESPMSM)F g g
A (PMSM) 2 F#8e~ SAZEZNRSMZ A EF
4t} SPM3} IPM2 G349 RAAE olgFoz 4+38 2
E3
%

$712§7

£ A% 7

Z

AF7IZ go] ol &Ha 9ot /1E4ET dFAds
goz % FAde] tiFEEHZ 2tk RSME 4T3k
]—%3}7‘] Zn AR ZA7E 23449 g8 LAN=
34‘7434’* EZE o]8% Asriolenzr 1A Hal HUE
EAI7} Folgiths AHem HT Hde] IFHn Yk
RSME ZAHA P2 58 F=AF7 2& Heoin, §
A Pzl w#t 23 % (segmental) T A 8 (Flux
barrier) ¥ &o]wdF A Zd(Axially laminated anisotropic,
ALA)eZ zZA TPRIYG, B 79 4 AES9 A
Ae ALA¥ o2 Azt Heoqf

o) ATV 8 FEL FIFH= JAGY Fapol gk B
22 FAFAN, AT {7 2= gorz AR
EHo) Hom, TS EFHE §AAY A e &
THA & Aotk Y¥tyeE ZE¥ds F7)MENY =
AAE 3 U3 490 23 P4xe] Ae9m gy, 3
HAE FEHEZS Yz vEr)s 7]%5103 A7)
E£3xE FUEE £E2 2AHE

—.alﬂﬂi'ri’l

e 2 E q8 7R
°of BT A7t HHeE 4 FF &= % Qe o
A, AR AN ATD Lo/Lg Aol A3t dgH £
AV Wi @S 7hA 2 dHEs dlE FAT)E

=9 A0 dF 4TS KEAET A N3t FxY
&% #8Ea7} do4xm Qui

HHEH 2 FrdErY d9EEE 28 194 BFa gl
ow, 19 2 dq U“Ol S7rEgeld ANEHE FAE
g, AHHA BHE7 Y A 2eTAAe A
A BNHAEAY d-q £E2 EASE G& (DF (e

ENYE B3 AQRoz frdEth 23 Ass AWt
Gz wAgE, 9¢e Aoz ad Q74 I3, IS5,
0%, 0= AARTALIMY 42 Y g AFS A&

Tie Ioss Qe P T7FEAZFAANY dF & qF AF

A, Lis, Lind, Lng® AR FEAEH 45 2 F9 A7)
e~ B utZAle, J= #dARAE, adn Ry AR
nAZA A golh
d @
T o P4+ M ¥ds _ T
= Rela® =g @y @ (N
d O,
Vie= Rq Ir+ 'TS- + @, O
d o,
= =—}-(Te— L — Bay) @

HEEaMofo 2 AlHEA EUHETY THS RARMA MY

Trans. KIEE. Vol. 518, No. 3, MAR. 2002

Rl
Pdg

wridg

O 1. RSME] HEe{ L
Fig. 1. Vector diagram of a RSM
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Fig. 2. Equivalent circuit of a RSM
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Fig. 3. Stator flux observer for RSM
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