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Toroidal Switched Reluctance Motor Drive Systems
Using Indirect Rotor Position Sensor
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ABSTRACT

A method for driving and position sensing of
TSRM(Toroidal Switched Reluctance Motor)
using the search coil is presented in this paper.
Position information of the rotor is essential for
SRM drives. The rotor position sensor such as
an opto-interrupter or high performance encoder
is generally used for the estimation of rotor
position. However, these discrete position sensors
not only add complexity and cost to the system
but also tend to reduce the reliability of the
drive system.

In order to solve these problems, in the
proposed method, rotor position detection 1is
achieved using the voltage waveforms induced
by the time varying flux linkage in the search
coils, and then the appropriate phases are excited
to drive the SRM. But the search coil EMF is
generated only when the motor rotates.
Therefore the rotor position sensing method at
standstill is also suggested.
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Fig. 1 Installation of the search coil.



22 7| 7|& A X HEH

SRMelU4 TSRME 7] (starting)3t7] i e
BA AeolA AR 27] HXE WA Lo}
of f&o] 7kt AR 27 J9AE & F
Qe AAMElx 5 PP S FA ABEE o
&3 FHAE g3t YA T2 27 7S A
e A$7 Aal¥ old A AP wHe A
DA E sof st RFolu H7t d3AL 8
Gotol 3= RoME XBPHY ZAE TS
w2t AR A FHAY 27 AAHEL 24T
SRMoll e AU g28 & £ glth

=EAAE A Ao gXE FEsied A
£ MNAZIL o83t AR A HAAY x7)
AAE FA3F o] WPL A A AT AN
LS AHEFoz F7HQ ANV WeX g
FHx 4A .

AA A A AR M=z {77138 (Vs)
I X 6p)e] BAE WA Vs-0g 1E7e 5
o] "Hasdlt, AMAILY #771AY L @A
A& 34E AsHog F& AHEFM¢ lOOus) 2
AR @ old REE AL FXNI Ju AF
ol A&t A ArkE .

MR "L E ¥E d9dxe 27, F 1A
2 33 AR EF0) AAYE A= @ 3
29 MR =gl 71Age] #r1”h o] §7171A
g2 A} PR o] we 7 AAHD
. ojd MAzd {rl1HE 71AYLE AF7|}
3 AE e} gol A4 (1) o] Yerd 5 it
o] f7171A8L A2 AXNARE mzo}z ql
o mEtA MAZAe #7712 EE B FAA
o] SIX AR dZo] s A,

——

AN

e= —(Mas——+zaa)—%+Mbs ~ +ipo——— Mbs) o))

2" 2= TSRM9 A7t AR G o,
dEHoz dd 2 AYE A7 Al ABY AA
Y, BCE AAZY, CAY AAZL {71"E
71489 AP LS YErdrh

HAdae] el wet M Zde {7] 714
9 Hrle dgEd. X de J1Hge X e
271 At FHAe Ao i Z HFo =2
71E& FA%AH. 38 77 718 Vs-6r 7]
% BEXE 29 39 g

282 SHAAM, 99 e V)Hg BxE
AR AA"Z HAH AHSE £ Ak duEd
HAA7E Aty L AAA =svEdE &
AE MAIZLY #7138 L Vs-br 7IEUH F
QA AFHA B7) HEolth

Bt

Phase AB
SwW on SW off

8 2 ciEA ool ot MX| Y 7MY
Fig. 2 Magnitude of the search coil EMFs
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Fig. 9 Initial rotor position sensing.
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