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Abstract - The conventional DTC strategy Bhd § glon,

provides a fast torque response even though it fe =—ayiy ‘ary +tajold, +bug
has very simple scheme consisted with only two B ==y ~awAy +ady + v,
hysteresis band comparators and a switching Ay = asig —ahy —awd, (1)
table for torque and flux control. Drawbacks of Xy = agi, +awiy, — @k
the conventional DTC are relatively high torque f" e B [
ripple at low speed and variation of the @, =TP(T2_TL)
switching frequency according to motor speed.
In this paper, the new direct torque 4714
control(DTC) schemes are proposed. Those .R,MZ R RM
schemes are based on the torque slope and a= 7 + L‘ , a3= 7.
and enable to reduce the torque ripple and oL.L; s - oLL,
maintain the switching frequency constantly. a M M =£ a=1, b= 1
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Fig. 1 Block diagram of IM drive under DTC.

3.2 HX A9y HerHe

RAA A& 24z AL FAE A )& o
gt APEQ IAA)E AVE Y géﬂ AR} A
28y 3184 448 A7 Aoz

o714 AWE AYHEE BYA 7=y Bad HEle=
A ()% ol mAR 2&e} :r)e YA o] §ate]
Zi?’%lﬂr.

|o o

[Agh =V A%+4%
(5)
LA,= tan_l(i’i)

Aa

wE, AGEEA A 3ol 2EE A HAge o
wmHog AL gpolmz oo o3 HYHE RS F
AlBtE A2 Ap&e nA ;A deke] A7l A wlH G
HEZ 3E 5 ol gdEtA ol 3 oA 2 (3)Y
IR AEHL A (6)9 2ol ol eR yehd F
o}
A =V XAt (6)
A7, ate MEY —7?71014.
a9 2% QuE HAYHEE ojfdld A& L Boa
€ Aojsie g Hus }71 et nAA} xge) 4

HE Ueld ZHolth 18 204 1

B9 e ague
A7 AswEsL A a7} 3
AR s ol whA 2 gus1 gD 7

A S s
Wik
Ashd DA A% e DA GED AvE A

HEf el o8 AoiHb, Eear B9 A¥H A
el WEigo] oo xﬂﬂ%lt} Z, JwE HgHH
Vo AR A&y E23F ZAAAL, VE 2
& Z2AE N Eeag 7} Ak vie A%

°23g BF AW, 1E A5E FHNL &
p o]
o =

Say FaANAT BEF V2 A%E 7MY BEL
Ax A HFANA gor, Ve A&E F2ANY
5 . HEe F3gHH

Lae A ¥MHANIA FE

& 2A5E WA ¥ Bd EeaE
**17&1:} ols} e woz AR zALo] ThE ME
of MREE FfdE AYAE7F 1A AL R B
A e HESH E9a 2 A z-]]o{o]] B
E4A4 23E F glc}

Qaxis

N

Secvor 1 Sector I

Sector ¥ Sector 17
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Fig. 3 Determination of effective switching time
with torque slope.
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Fig. 4 Compensation of the switching time for
average torque control
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Fig. 5 The effective switching time with torque
error compensation
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Table 1. Motor parameter

parameter value parameter value
A= 23 Rs 1.1806 ()
HAEY 1.5 (kW] Rr 1.1712 (2)
AN 220(V) Ls 94.84 (mH)
HANR 6.5(A) Lr 94.84 (mH)
Pkl 1800(rpm) Lm 91.89 (mH)
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Fig.7 No-load dynamic characteristics by torque
slope
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Fig. 8 Load dynamic characteristics by torque slope
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