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Diagnosis Method of Inter-turn Short Circuit Fault of Three-phase Induction Motor
KAN Chaohao, YAO Xiaojian, QI Ankang, WANG Zhisheng,
WANG Pengcheng, CHEN Gong

(School of Electrical and Automation Engineering , Hefei University of Technology ,
Hefei 230009, Anhui, China)

Abstract: Three-phase asynchronous motor is one of the most frequently used motors. Inter-turn short circuit
fault is a kind of fault with high probability. If the real-time monitoring of motor operation, health and safety
evaluation of the operation, will be able to timely stop losses, reduce losses. An inter-turn fault diagnosis method
was proposed based on extended Clarke transform and fault characteristic factor (), analyzed the characteristics of
Clarke vector of inter-turn fault of motor, modulated the Clarke vector of inter-turn fault of motor, and obtained the
DC component of symmetrical component and the AC component twice the fundamental frequency in the three-
phase current. The ratio of the amplitude of the component to the DC component was used as the fault characteristic
factor ) to diagnose the inter-turn fault. Clarke vector spectrum was studied by characteristic factor ), so as to
judge the motor fault, and theoretical simulation and prototype test were carried out.
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Fig.1 Clarke coordinate transformation diagram
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Fig.2 Three-phase current of the stator

under no-load conditions
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Fig.3 Three-phase current of the stator under the fault

condition of 5% inter-turn short circuit in phase C

100
750,
500 ||
25F

< o
-25¢
-50f} 4/
7500 VY

-100
0

50 100 150 200 250 300
t/ms

K4 TEAARIBIALER 10% AIRLRETOLT BIE 5 = A i 40000
Fig.4 Three-phase current under the fault condition

of 10% inter-turn short circuit in phase A
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Fig.5 The trajectory of the Clarke vector under no-load conditions
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Fig.6  The trajectory of the Clarke vector in the
case of 1% inter-turn short circuit fault
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Fig.7  The trajectory of the Clarke vector in the case

of 5% inter-turn short circuit fault
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Fig.8 Spectra of Clarke vector mode under no-load conditions
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Fig.9 Spectra of Clarke vector mode under 1%

inter-turn short circuit fault condition

1.0
0.9F
0.8r
0.7F
0.6F
|
=
0.3f o’
0.2
0.1
o

0 50 100150 200250300350400450500
f/Hz

10 FEILE] R #% 5% RS B0 T (9 Clarke S H AL AT HE
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inter-turn short circuit fault condition
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Fig.11  Prototype testing platform
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Fig.12  Current test curves of prototype
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Tab.1  The values of the fault characteristic factor Q of
the prototype under different fault conditions

and load conditions
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Tab.2  The values of the fault characteristic factor Q of the
simulation model under different fault conditions

and load conditions
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