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Direct Torque Control Scheme of Switched Reluctance Motor
using Novel Torque Sharing Function

Jin-Woo Ahn, Dong-Hee Lee, Tae-Hyoung Kim, Jianing Liang
Kyungsung Uinv.

Abstract - A novel non-linear logical torque sharing
function (TSF) is presented. To improve efficiency
and to reduce torque ripple in commutation region,
only a phase torque under commutation is regulated
to produce a uniform torque. And the torque
developed by the other phase remains with the
previous state under a current limit of the motor and
drive. If the minimum change of a phase torque
reference can not satisfy the total reference torque,
two-phase changing mode is used. Since a phase
torque is constant and the other phase torque is
changed at each rotor position, total torque error can
be reduced within a phase torque error limit. And the
total torque error is dependent on the change of phase
torque.

To consider non-linear torque characteristics and to
suppress a tail current at the end of commutation
region, the incoming phase current is changed to
torque increasing direction, but the outgoing phase
current is changed to torque decreasing direction. So,
the torque sharing of the outgoing phase and
incoming phase can be smoothly changed with a
minimum current Cross over.

The proposed control scheme is verified by some
computer simulations and experimental results.
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Fig. 1 The Direct torque control black diagram with TSF method
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Fig. 2 Phase current and actual torque trajectory for
constant torque production during phase commutation
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Table 1. The proposed logical TSF in commutation region.

Conditions | Step | References of incoming and outgoing phase
. T,; ‘Tm(k) (’f I;(M) < Im.x)
First | T = ) .
T,,,<T,,,' Tm(k*l) ('f lm(kﬂ) > Inux)
Second Tm(k) = Tm Tm(km
. Tn.v _Tm(kol) ('f I;m > 0)
First [Ty = ) .
0 (if Ing<0)
T T
. Tm(lm) (’f Im(l() > 0)
Second | Tpyeny =% . ) .
LTy (F Loy <9)
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Fig. 3 Ideal current trajectory of outgoing and incoming
current at commutation region

3. AlgdoiMd ¥ AEA

Ad Aolzlge FHE st ANEAIAE 08T
FAEHY Aggoldd A T YurHAd Aory
B vnE ysich 29 4= 5000mpm] FHEAZZ
M Z Ao g & vlue Aot AMEHAd A
AtE 7ol NE el vl EIAFAHY ZA5L
¥ Ae ¢ F vk 2d 55 4 2aiddsy o
€9 W AFAHE veha g

ANEdold ANE HigeR Ats 718e 15 9
s d¥g FsAT. TIAS  DSP 73_5%31“
TMS320F2812& At&-3ted Aol71& 43 IGBTE
ol &3 vha H3lA HWH=z AHWHVE TAA

A9g Fdstgch

- 139 -



a¥ 6 2¥ 7, 29 82 4 E= ¥Wgsd nE 4
HZA4E JEfd R Ak Atd 7Y E o8 E AF E
aggo] A HodEd

as;‘”"",y' P = :
Mg; 1. L
.

08 e e —
Mejos) Y 7, \' ey \f/

ot

LB ”LML

00l 1| Jp*).l O

TIVEfors]

TIME{s}

(b) Cosine TSF
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Fig. 4 Simulation results at 500rpm with rated torque
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Fig. 5 The current trajectory for constant torque in commutation
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(a) Reference torque, actual torque, phase current and
voltage of phase-A
(b) Total reference torque, actual torque and phase currents
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Fig. 6 Experimental resuits in conventional linear TSF(at
500{rpm})
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