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ABSTRACT: It is of great significance to investigate and
improve the detection method of stator winding inter-turn short
circuit fault in induction motors. The transient simulation of
stator winding inter-turn short circuit fault, as well as broken
rotor bar fault, has been completed. By thoroughly analyzing
the simulation results, this paper points out that the detection
methods of stator winding inter-turn short circuit fault,
presented in the previous literature, may misinterpret broken
rotor bar fault as stator winding inter-turn short circuit fault.
And then, a novel detection method of stator winding inter-turn
short circuit fault, which blends perfectly the spectrum
correction and self-adaptive filter techniques, is proposed.
Simulation and experimental results demonstrate that the novel
method is immune to broken rotor bar fault and thus more
reliable than those presented previously.

KEY WORDS: induction motor; stator winding inter-turn
short circuit; broken rotor bar; spectrum correction; self-
adaptive filter; detection method
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Tab.1 Parameters of asynchronous motor
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Fig. 1 Simulation results under the condition that
the rated-load motor possesses 1 metallic-shorted
turn in stator a-phase winding
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Fig. 2 Simulation results under the condition that
the motor operates with rated load and the No. 1,2,3
rotor bar break successively
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Fig. 3 Simulation results under the condition

that the motor operates with rated load and the
No. 1,2,3 rotor bar break successively
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Fig. 7 Experimental results under the condition
that the rated load motor is faulty with 6 shorted
turns in stator b-phase winding
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Fig. 8 Experimental results under the condition

that the rated load motor is faulty with 6 shorted turns
in stator b-phase winding
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Fig. 9 Experimental results under the condition that the
rated load motor is faulty with broken rotor bars
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Fig. 10 Experimental results under the condition that the
rated load motor is faulty with broken rotor bars

S L 7(k) 57 O(K)FT 4 : 7 5E T84 I i 4
R s S R 2 RS SR, W R T BRI
T 6 B B O 0 5 T 6 8 R T RO AR 4
(k22 ) B AR, TR i 7T BT T A )
% EE ] 8(c) 58] 10(c) T4 : 76 5E TS84 I 7 % i
b g e b 2 PR ULT , SRASOR 7 T4
H 52 TR R (R ), JEE AN TR
DRI T 7T A S G047 7 i B A5 ) A S T R L I ()
3

KE 7B SR 45 R W], AT 52
WS ML SE T2 2L V1) B e s A U7 7 3k 1) s ]
1T, HAE AT FEE KRR
3 g

ST T HEYLIIL 7] J6L 1 2 S L LB AL L i e 2
oy DRI AR ik BAT R

BEAT 720 B HLE 1 SE 2L I 0] R it 5 e 1 I
SRR R DT FOF AT TS R, fa 7D sl
e~ WA BN 5 1 8 21 I W) R B g B A U A7 AE AN



521 ) ZERIIEE: b il HLE T R 2 I I) e B Ny ik 79
S, S RO LR AR T D r s L 2005, 20(4): 38-44(in Chinese).

e A W AR e, AR L T LR R ORE B
(125) o A1 (AT B I £ (s A e 23, £ (BB,

e FLIZMEIN S B A T HL B R
Syt

FETHUER RS G N IEREOR, $EH T A
e W R IR 1) S 28 LB AL S 1 e A1 I ) R B i
REPET ik . FSEBHE TGRSR E Y B S
IR B ARDE R € 1 R (L2 IR 4 o KT
H5 S S5 AR, 1% 5T LU GoRs 1 i e i
PA P e N GEN VA = v ol i O e D T T 6
PNTE R

B2 3k

[1] IAS Motor Reliability Working Group .
reliability survey of industrial and commercial installations, part 1~I1
[J]. IEEE Transactions on Industry Applications, 1985, 21(4):
853-872.

[2] 1AS Motor Reliability Working Group .
reliability survey of industrial and commercial installations, part I
[J]. IEEE Transactions on Industry Applications, 1987, 23(1):
153-158.

[3] Olav V T, Magnus D. A survey of faults on induction motors in

Report of large motor

Report of large motor

offshore oil industry, petrochemical industry, gas terminals, and oil
refineries[J]. IEEE Transactions on Industry Applications, 1995,
31(5): 1186-1196.

[4] Sottile J, KohlerJL. An on-line method to detect incipient failure of
turn insulation in random-wound motors[J]. IEEE Transactions on
Energy Conversion, 1993, 8(4): 762-768.

[5] AndreasS, Howard G'S, JamesP. Current monitoring for detecting
inter-turn short circuits in induction motors[J]. IEEE Transactions on
Energy Conversion, 2001, 16(1): 32-37.

[6] Kliman G B, Premerlani WJ, Koegl R A, etal. Sensitive on-line
turn-to-turn fault detection in AC motors[J]. Electric Machines and
Power Systems, 2000, (28): 915-927.

(71 VR, M, SANES, 5. B HEhHLE TSR A R
BRI ST 0], R L TR AR, 2004, 24(7): 177-182.
Xu Bogiang, Li Heming, Sun Liling, et al. Detection of stator
winding inter-turn short circuit fault in induction motors
[J]. Proceedings of the CSEE, 2004, 24(7): 177-182(in Chinese).

[8] Seérgio MA, Cruz AJ, Marques C. Multiple reference frames theory:
a new method for the diagnosis of stator faults in three-phase
induction motors[J]. IEEE Transactions on Energy Conversion, 2005,
20(3): 611-619.

[9] Behrooz M, RichardJP, Nabeel AO D. Interturn fault diagnosis in
induction motors using the pendulous oscillation phenomenon
[J]. IEEE Transactions on Energy Conversion, 2006, 21(4): 871-882.

[10] FRRWFY, 2RI, VE{IHR. S5 sl LEL T & 15 sk T4
I [V 67 32 X B 5 [3]. B LR %4R, 2005, 20(4): 38-44.
Sun Liling, Li Heming, Xu Bogiang. Research on rotor bar breaking
and stator winding inter-turn short circuit double fault in squirrel cage
induction motors[J]. Transactions of China Electrotechnical Society,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

Tak S C. Anew research for the symptoms and diagnosis schemes of
the inner-faults for three-phase induction motors[C]. Proceedings of
the Eighth International Conference on Electrical Machines and
Systems, Nanjing, 2005.

ININEE, R, VRS SR T2 R RO SR S HLA
A BT[], B ARG A BN, 2004, 28(23): 35-40,
75.

Sun Liling, Li Heming, Xu Bogiang. Transient analysis of inner faults
in induction motors based on multi-loop mathematical model
[J]. Automation of Electric Power Systems, 2004, 28(23): 35-40,
75(in Chinese).

T, WA, HREl, A, RN AL TR M L S
5[], EEHL TSR, 2003, 23(4): 107-112(in Chinese).
Ma Hongzhong, Hu Qiansheng, Huang Yunkai, et al. Simulating and
experiment studying on rotor winding fault of induction motor
[J]. Proceedings of the CSEE, 2003, 23(4): 107-112(in Chinese).
TRE, BRERC. SRR IEHS IR R[], $RE) LREYAAR, 2000,
13(1): 14-22.

Ding Kang, Zhang Xiaofei. Advances in spectrum correction theory
[J]. Journal of Vibration Engineering, 2000, 13(1): 14-22(in Chinese).
TRE, TLAUME. RSEOG AR TR EVE]. SRB) CREAEAR,
2001, 14(3): 354-358.

Ding Kang, Jiang Liqgi. Energy centrobaric correction method for
discrete spectrum[J]. Journal of Vibration Engineering, 2001, 14(3):
354-358(in Chinese).

MRz, sk, R =Sl 8ot SOBUR B AR A o2y 250
[3]. ¥Ezh TRE%4R, 2004, 17(2): 153-158.

Chen Kuifu, Zhang Senwen. Computing parameters of two closely
spaced components from three spectrum lines[J]. Journal of Vibration
Engineering, 2004, 17(2): 153-158(in Chinese).

Hurst K D, Habetler T G. Sensorless speed measurement using current
harmonic spectral estimation in induction machine drives[J]. IEEE
Transactions on Power Electronics, 1996, 11(1): 66-73.

TRBHE. DUANUE S EEM]. dbat: SSHEKEAHREE, 2002.
LM, FEIRAE, WFRAF, & M EEN RIS
BUFEF W4 IARFAE A3 1 [9]. B R R S4R, 1996, 11(4): 176-179.
Jiang Jianguo, Wang Qingsheng, Yang Bingshou, et al. Applying the
adaptive noise cancellation to extract the features of squirrel cage
induction motor with rotor defects[J]. Transactions of China
Electrotechnical Society, 1996, 11(4): 176-179(in Chinese).

ks HER: 2007-11-14,

TSI

ZEMIHQ957—), Ui, #Z, WLAIm, &l
Kol BN R AL . Wit M5 is i L&
R P TR N FH A5 7 IR ATE 2 LA

VHARR1972—), 5, MIBER, Mt FE
FETH7 T A K L F L TR A R S T
xbgslixtz@163.net;

IVENER(1972—), &, WIEAZ, ETWIFIT I
A KB LIRS M 05 R 12

IMRIG(1965—), 55, MIBER, Wi, WH5r
IA) by FEATL I T o P 5 P T s R

(WE X&)

2]



