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Design of an Active Approach for Detection, Estimation and Short-Circuit
Stator Fault Tolerant Control in Induction Motors

Aref Dianati!, Bijan Moaveni?

School of Railway Engineering, Iran University of Science and Technology, aref.dianati@gmail.com

2pssociate Professor, Faculty of Electrical Engineering, K. N. Toosi University of Technology,
b.moaveni@kntu.ac.ir

Abstract: Three phase induction motors have many applications in industries. Consequently, detecting and
estimating the fault and compensate it in a way that the faulty induction motor satisfies the predefined goals are
important issues. One of the most common faults in induction motors is the short circuit of the stator winding. In
this paper, an active fault-tolerant control system is designed and presented to compensate the effect of the short
circuit fault in the stator of a three-phase induction motor. The introduced fault tolerant control system consists of
an exponential unknown input observer to detect and estimate the fault. Also, based on the estimation results,
control signals are made by employing a sliding mode controller to compensate the short circuit of the stator
winding. The efficiency of the proposed system includes, fault detector, fault estimator and controller, is shown
using simulation results.

Keywords: Induction motor, Short circuit stator winding fault, Fault-tolerant control system, Fault detection,
Fault estimation.

o sb s ol i o 01l 3 151 5 U Oledige el ¢ S s Sle 03 1L s adge sk 5


http://dx.doi.org/10.29252/joc.14.1.33
https://dor.isc.ac/dor/20.1001.1.20088345.1399.14.1.8.6
http://joc.kntu.ac.ir/article-1-600-fa.html

[ Downloaded from joc.kntu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.20088345.1399.14.1.8.6 ]

[ DOI: 10.29252/j0c.14.1.33 ]

G o 5550 53 ) Sl b5 il s iy s J ST 5 i (53l ST Jlb 5 S, oS5 (1 b vf

S 050 S Sbs Oo,le

4l o e e 3l eslazal ) e slias J8lds 5l aslazal Couta
by odd 6,8 o5lbl sla o3l Jilus Sl eslizel L & 5 ol
okt ttomes 5 LI s 3 Sas 1 (0 pue SIS o puin
0353 6l il 5 Sl e Sl ealinal b s i  Salys Juto
e S 3 sl i 5l slie 3l ol 3 ga 0313 Gt e
QS o735 o 03Liz e Sondy SRl 3 Ol Ol e 0 d
s (Gl SIKET (ol eyl s Bsy 55 058 oo odesli Todile
3l bk ol e LS S s S0 glo el e S
i |y e B U1 (r ool g Sl )l L s OT ey i
290 JoS ssb 4 oW1 g ge gl el e gla hs,y [A]s sl
I gla e b s Coaglie b s bS5l b 3 s, ol 53 el ok
g plasl 550 JEST T el 15 g o0 035 i L5 e
W55 la bl rads 4 ol oIS 28 Sl eslizal L[4
o 35 b s e ol sl Sliie ol ol 03l DL 5 s
b Sass s e G kol ol b (or I e e 03
Sl (68 o3I 5l oslizal b e JIs (la e padi (7S
5 (ds 3 3055 65 ol L ealy 53wl sy
53 5558 Ol gy S eslizal g g0 Ol O ) s
Ol Lok 035 e Ob o dglia 51 5 (o0 03 (et @l b
IS A8 V] s 1 Jsls asei 1y e g s 05 (or (il
o At s 4 el Jiay e ) E ST L ay
b e Sy &SI ] s ol e eslizal 555 (sl abe oSS
Gy obile JUSns 3l o3l L a5 ol ok ol b 4 lidl (635,55 L
LIVYT 55 ool oks plonil ) sl o 587 Jlasl e (65 L ST eaT
plonil 5l oS Il o e (el S5y S 51 elizad
Sl 03 S Jae o5 4 Co o Dl edd Jilie 53 fpadel cpl LSl 0
S Qg SIS e B sy &G (AL L[
J\.@la,\;nuu@w“,\;J,\ﬁm,.:c,,.%aiig,yg
Sl Gl ke i Ul cews i Cpeid L ogdle S,
OilF s Ol Julgy oy el ol e Lyls 5515 g
Wl ok (55T par s 5165 il gla (6,8 05101 (5,675
@8 S 4 slse b eSlenl® S sl 0318 515 sy Ml s
SIL (o) o Ks D s (5,5 0310 I Lesitos 457 ol 0L
S Sgpl 3 b (oo oslizal (bow S50 hbos Loy,
3033503 35 Sl daulsy 03,55T s 6 B0y 55 (6,131
Gl A Salize b OLSS 5 S, slls &7 Ko (sl 31 Il
b Kol £33 han 03 s oo ealinal ie S el

S5 o3 (5l s a0 S L 0T (sls s 5 8 sl

4 Residual Signal
5 Redundancy

andie—

oslazul ol g diyls Caro y3 o5t Slas )8 (S Wl 6l 555 0e
o3 53 6oL Camla & (635050 53 05 s Cxio 5 f st
5ops s cage 3l 2y T pslle 5 el 05 5> Shee
Sl o) pemer 5 oo lls 5 s b iy, 6,5
D] el 2 ey o S

S i Sl b Ol il S 4 o S s

S35 el g oIkl Gl e Sl pt e aaeia
(Gogmin S s 4 Ol o e IS sk 4 [Y]asd
Sl 5 15 gl (Guky i (Salis (b uuT 3 sl (glil 5 la &S e
03 Sas S8l min 0T g5 5 Ddd i 5 b Ul sl 550 3 e
Dy o5 4 G ] Solg 53 5 IS s 53 o)LL
S il OF g5 5 phem s ot T3 03500 L5
S o Sl e W Gl 55 5e S obs e 53 Do
sdge 20T O8NS ) o 5 8 5 padnt 5 o (5L ) SET o st
%QTJ{L&AJ:W.\{\{QTM,%M;JJ“%.;);
0T o8an 3 Sles (o g s il (55l Laio s 5 S s
T s oo J ST (6l (e odge ) 1 oS 008 e 5
I s 003 33 & e S5l ST gl g, [P ¥ 5L e
SNl 3l (G G 4 Fa) 93 A ph (o el Jlo p e s s
I (S5 Jebo & IS e gy oS5 s 55 a8
2 oo Blia 53 55305 0 Jhe a5 Dy b (55 o310
S 4ol (6,8 o3l sla LK SUS” 5 Juke 3l e3lizul b ek
gy 3l eslizal s a4 de e Sla gy 351 (0 e

[0]4 55 o os r,ﬂ.a;”o;l,: Yl 5 el sl eeisd (e

SO 5 (SN s 3 4 015 o 1y oW S5 e gl s

oo (S8l 5 gl (Sl gy o O oS Il o 3,8 s
S Db gy S e 58 de Ky, SaSs g, sl
IF e 2xe P Jale S QBLL @ by e e 5 )5, DS
53ki8 IRl Opman T S 55k & Cope ol dzes U
DRIH Ol Sl Ol 53 e sl Egesls 405 (il
]l dal g ol e a1y 555 g0 035l L2alS 5 Sl 2158l eyl
4o pdy Joos RS Gasd e e (b s 3 [V
2550 QU e b5 g0 J ST 5 Slas ol 5 o Lol ) glite

S ey

b oWl 5 55 e plolid 5 jaseiy )3 ol ik, &

1 Fault
2 Fault Tolerant Control
3 Parity Equation
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