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A Motion Control System of Reluctance Synchronous Motor
with Direct Torque Control
Min-Huei Kim", Nam-Hun Kim", Dong-Hee Kim™, Kyeong-Ho Choi",

Sang-Ho Lee™, and Don-Ha Hwang™"
*Yeungnam College of S & T, “Yeungnam University, = KERI

ABSTRACT

This paper presents a digital motion control system
for Reluctance Synchronous Motor (RSM) drives with
direct torque control (DTC). The system consists of
stator flux observer, torque estimator, two hysteresis
band controllers, an optimal switching look-up table,
IGBT voltage source inverter(VSI), and TMS320C31
DSP controller by wusing fully integrated control
software. The stator flux observer is based on the
combined voltage and current model with stator flux
feedback adaptive control of which inputs are current,
voltage and actual rotor angle for wide speed range.
In order to prove the suggested motion control
algorithm, There are some simulation and testing at
actual experimental system. The developed digitally
high-performance motion control system are shown a
good motion control response characteristic results and
high performance features using 1.0Kw RSM.
Key Words: DTC, RSM, Motion Control,
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A (e AR NEFFANMY AR AE,

4 B AR NZFEANNY 2R A&, 4

©2 AFEde nAR A%, 4 (De YAHE
AdAe 44 2R A& veldn 4 @)L
ARELY 1A A& AA DY A% A

ol v,

Ias = Exp(—76,) I (4)
¢{1ds = qu I;ds (5)
Doas = Poas Exp (5 6;) ' 6

= [{(Vie—Rilg) + co(Kp+Kig)ldt (7)
€p = (%s— :;s) (8)

A7IM, Ve AAREANMY n4Z A,
S AAFFTANMY A AFE JepAL

33 A A9y Metuel

AHe 293 APAEE 29 Ead uyx
Aol A RFE FA EFA e S5
2R AgHEE ddse Aol oRE A
44 AHENA BB F Uk 674 FE ALY
Bek 27)e) 9 AgdEE FHL.

wep £ae] F77h 27E doe HHY 29
3 AgdEE 133 A5 WA BPgoz Bol
£e Bgoz Fgan WA A& W
Foz wAHE @ sl 2AA APAE(Vn)E
AAF ol BEoW Aojzte WY EAF F
BHog F/NZG. Wz E3E Z2NY 9
Ao 293 & £aS B2AIE AYYEE A
date] BAE A olg e A HE
ste] A 2997 e F9 dold %A
@,E}[Z]-M],[G]-[S]- .

4. N2 7N

AP 2aAd A dPU2 £2A57]9 9
2 Ao} Nade FASY] Astd 19 29 gL



AAAN2g T3 AT

934 oj= PDAIYY], £EAol= PI Aoj7|E
Argetged, Ea 2 nA3z AL FHLE AF
AN EAE AGHY AFE AL HFZ A
& A2V E o)EIFen, A& 288, E=E 3
gl slaEgA A AANE ALSIEATD. 9%
2o AorlE  FAII A TIAY
TMS320C31 DSPE AH43te BRE Aoj7]& tA
gdxo7 F4s

TMS3%OC31 DSP Controller

- Stator Flux & Torque
Observer and
Calculation of Sector

Wr

Fig. 2 Proposed Motion Control System of RSM
5 Algdold 2 M

5.1 Algalol 4

zeldge H4d RSMe
ANY AoLneAEH A2 45
datel gl AL AAHGH

29 3% A%l Axd $UEYS Lotu
7 s Al 0ipmle] $EE ZES 9
ARAL FRe A%, AA Ao} Argel $HE
Joz @t A4 $YEAH, bt &= $VEA
(©F B2 2954, = AAREANNY 17
A A&HYE nFE Aol

o yn

Table 1 Applied RSM parameters

B A58} 42 [N.m] AAAF | 50 [Al

ARYRHUE | 0003 [Kgm” | Ld 36 [mH]

IR I 4 Lq 14 [mH]

Az 54| 4 Rs 1.0 [Q]
Table 2 Applied system parameters

Current sampling time 0.1 [msec]

Theta estimation time 0.1 [msec]

Speed estimation time 1 [msec]

Torque Hys. Band 0.05xLAM_ref

Flux Hys. Band 0.05%xxTe_ref
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{c) Response Characteristics of Torque Control

(d) Waveform of Stator Flux

Fig. 3 Simulation Results of
proposed motion control system
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Fig. 4 Experiment Results of Proposed motion
control system at 20rpm
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