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Sensorless Control of SRM using Inductance Estimation Thechnique

J.W Moon, S.J. Park’. J.W. Ahn", C.U. Kim  Y.M. Hwang
Daeyang Electric Co.. *Tongmyong C.. **Kyungsung U., ***P.N.U

Abstract - This paper describes a new methods of
detecting rotor position in SRM(switched reluctance
motor). The Conventional method of position
sensorless control for SRM is measuring phase
current and pulse voltage applied in unexcited phase.
The estimation of rotor position based on the
detection of inductance by pulse current.
Implementation is via low-cost electronic circuits with
DSP320F241. Test results show that this technique is

a possible approach to detect the rotor position of an
SRM.

1.A 2

29X HgyA  AE 7] (Switched Reluctance
Motor, SRM)¥ TZ7F ¢tatsin A@se, AF 24
AE7) £5-E3 B 7ML o], AATE 4
oz AR, AT, FF/] D Aol A
a2 84998 gusiztn 9o

SRMe ZHdX E032 Iussls] s A
LA BE B399 F2E /A AR LR
9 AEPo A o] AAA T2 d&FHA o
Aol Z 4 AMe £AHoz ArEY FEHo

& 243 o5 $Ho) stsste u& 4o 7t
¢ Ade zuth A 9L &L Ay
o2 dzuy AZHE AEsh olgd A 9
B HANE Ba5o] ®&4E Wizt A5 @
o webd e e diF Rge Zolr] YA At
8y dzYE AR AY o|F 9H3 AANY g A
Az TR Bd A7rt @es Agsn ot

weEla B ATAE E3E B g3 AE A
of M2 Age Artstn o] W LA E HFHZRE
SRM¢ A Qdwixgs =Aste A XS A
d= By Adsgh Aty A 94X AEwA
& AA 2 ENE AR AXB HEH F Qo)
7129 7% W@ EAZ HBsAG " o=
7 Aolo] 9% BUAD SEAFo)AN AHP ST A 0]
7} 7hs @ B9 ohys, J1EY danig AAgeE
o] Ao}yl A7iAsE FAFoM SRM 283}
AsHe =Qon A9 E8 J2IA

2. A9 2d A8 HAA AP

SRME AAA TzA UEA 4% Aol 7 3

Ao #3707 QrtEe FEIHEE FF EILA
S 98 FAFH ZEHA &= Aol EAFA Ao
wtA SRMAAM FAF £Fo] A ¥e Fo2iH
AHHUAE AT 4 7t A AAF =5l A &
Ao Agg ArtEty dRE AES A d9™s
23% 5 7} doluh, SRMe] &4 FdE 97139
A" £ 7t glen, Agd g7 APAI}E FA
F#7} gich. B3 QWA HEE AT BWFT E
WEg fusAe ¢tdh o)HdF AR AL VH
a7 faAE Qdd2 23S A AR7 e A
obgith o]F 8 Feo] wWi$ F& F2IAGE AsEA
agjel AAFE AEsA =HE de HE AR 48
Aol Az 2 97148 JEe FAE F JdeH
G423 AYyaz Rot® FHdith waA SRMAA
ARAFIE e Avd AgEAAL A)F 2ol
5 E@gch

fo &

e gl rf

L( e)—‘%(fl ()

Vs =

(NS #7138 F32E gEsd 29 13 2o
€t

¢
+
Vs T L(®)
a9 1 dFAde] ¥e B9 SRM 3=

a9 1elM RE wisl go] SRMY 4 dHdE2E
9] gegrer Hds gEHA|AG,

a2 13 22 A2oA A9u2g AEsr] SAA
B SW;g 283 YANG F oojr) sEE ARE HS
stod Aabstd @k ol AYE2 HES ARE AT
7] F5o 9% XA ¢ HE AFE He AL
2 AAstedol @rh 27 28 d9€E2 AMdE A8
SRM] 4 ALE A7tg Ao FAF sHolrhold
A 2927 exgda AFHE FIE H(H2ERH
ofgj et o] Foji}

dit) = 7}(%7(11’ 2)

- 137 -



o T, 4]

‘] t
2 2 B2AG AN AAS € AAF 9y

4@No2¥y 19 2% Bel 294 & Aol F
43 W 2937 eIHE NP NAAFE Tad
g3} 2.

. V,
p = (0 Ten (3)

H@)NM 78 HAFFERH JUELE T o}
He} 2o,

L(6) = —};VSTM @

H@dA A7bELT 294 & ABLe A2 Ay
A 42 A £ Aok gHFA e ofd An
ol 3] wEE.

L = KH,.: ®)
a’11{1 = V'sTon

AR =8ol A & Ao ddue HEE AF
B ZEE0d HGIEYH 39 HHAe 4AE F
g 9.

I3 3& AR A71H AAGq @& vz A9
e Zugdd d9e: &4 AF 398 e
At

)
n 2” .
(a) Inductance profile of one phase according to
electrics rotor angle

2
(b) Pick currents accordigg to electrics rotor angle

29 39982 2299 2 JdYYs A58 AR

29 3@dA Reuis o] 3Ax Az diw
Adeiart AGAFFI HA FLB2E QYHELE A
Z@gdsidas o8 wEse HAA AL 247
EAsA |k o] 279 A AAGA A A
A AxZA AHE FY ANE FIE PHde aA
F7HA Byez He ¥ & v 2 AAE HE Y
o AY-F2E AZde] o {s e @ HE TE
uhgolth o] Wy A AXNAE FAHsE ¥4
@ dglez 27 71EA @A H4AA #do] FE
#E a2 ZASE Sd# ¥ 4 Ao 3 of Wyd
A7) A E 2AF =80 A 4E 4ol H&
g 207t EAFA ok st 2R st o] HE 4
2 oldeln EAIZE A @goy 34 oldelM= SRM
of ¥AF FHF EFo] A FE 249 o] I
EAsE AL iUt o] AfdE ¥ 49 dYH2
gozw A A4 Farie AL dAelth

HAZ AXGE FAHE A BPoze ojdY
FefA Arg Jddazz #dE 2D /4 AE
e otk o] SRME AR 72 @&A A
Hgdol 4 A Aol £AHLz AsH FEIE W
Helzz of He) F29x FE FR3d A3t 3
Az Axg A9 & Uk

¥ e=Rolde #7842 A% 339 d9d 20
g ZAATRT, FANNE F29X ARS & F49
s Zazade oA FHAAe #X FEUHeR
3 Ah

A
i

a9 4 A9E ARHES 9T AFFE AF

AU AE AZHz] A3 4 2904 2.2 FAd
AAHE AEsty 293 xol=d o8 HAEY AFE
A&sie ok wEld old @ xol2E WAV
e 4 29X8 228ly) oA A"eA HAFFH
& HEECET A 2948 L= WHoR AFE
Azdo odzdA LE Ads 98 4G9 Tond
FAPANE 2% £7oARE BEY EU7 /T A
Zre2 gAY pad fFEd. ol e AAE 2
g 4 =4 ow FHIGC

3. 4% 3+

SRMe] 4AIE A% Ao 4L HAAME 2 7t
A A 2 AAE H4E + e ¥ wEdMe
gy ApdAde AE8AHU WE7) 4AR4E 4%
024 71&Y AR, AFAEI T EALAE ol
e dACA 44 FSIAES FET O A4

- 138 -



#9 29 BE A¥7 SAYOIY A5z e
9% 2 AEH7] 99 SRMY) HANZE @ 4%
Edlo}l PC-SRDE ol§3to] A9 AHYL Folx
248 Zol: WHoz2 WPHTh 19 55 WA Alo|
Y FHE RAFT U,

DSP241 Whstng Aot e

2

S

28 4 A AFE Jdehln ik gds) Hag
of w2t FFe HAXNEe Y (@AM 2 9
ez WA Hv o AFzE FEsd J9dxg
7% 5 v

(a) Aligned (b) Unaligned

296 B~ AY 2 89 AF

7Y 7E SRMOIM ASHe B A% A7 @ 4
Held AsEx 248 AN AR 0B 2AR A
9 A% % BY Q99A® EASE Ao HHAA &
F Qe v Zol 717 0= W@ dgEa: @
87 dehde o 4 o

F
L TN T

N

a9 7 HAA AA e P2 AF AdE A B A
o]

&
[
>

¢

29 8& SRME MA8lx REz ZTEF AH A
dYEl A 238 CA AH, AY A9 A5 2 A A
FE Jehdiz gt AY NEE CF9 Addx AL
& A% AFN o3 AAsEEE CAe JddEA A
S A% AFHe) AR ol HA AN F2HH
234 8o

o e

—

b) wide dwell angle
gdea 238 9% CF AF, AY 45 2 AY

4.2 &

B ApdHE EAE FASR €1 e Ao g2
AL vtsty o] wf WHAEE AFEZHE SRMY A
QHHAE Ao AR JXE HEFSHE YU S
Actalgck Aets AU A TERAde JxE F 3
Az Yz Az aAE B A AAAY FHAA
gzx1e) Ao 715 Rutelldl FAANAE HA 4
A4S F3EA FALEE & F UA

(&Hanes)

(1] P.Jlawrenson, JM.Stephenson, P.T.Blenkinsop, J.Corda
and N.N.Fulton, "Variable-speed switched reluctance
motors,” Proc. IEE, Vol.127, Pt-B, No.4, pp.253-265,
1980.

[2] Hassan Moghbelli, Gayle E.Adams and Richard G.Hoft,
"Performance of 10-Hp Switched Reluctance Motor
and Comparison with Induction Motors,” |[EEE Trans.
on A, Vol.27, No.3, pp.531-538, 1991.

[3] M.Ehsani, I.Husain, S.Mahajan, and K.R.Ramani, "New
Modulation Encoding Techniques for Indirect Rotor
Position Sensing in  Switched Reluctance”, [EEE
Trans. on 1A, Vol.30, No.1, pp.85-91, 1994,

{4] M.Ehsani, and KR.Ramani, "Direct Control Strategies
Based on Sensing Inductance in Switched Reluctance
Motors”, IEEE Trans. on PE, Vol.11, No.1, pp.74-82,
1996.

- 139 -



