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Fig.1 Stator current spectrums for single and
double broken rotor bar faults
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Fig.2 Fitted stator current for single broken
rotor bar fault
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Table 1 Estimated fundamental parameters for
none and single broken rotor bar faults

Wi s /R R f/He WA /A AMBL/(0)
0 49.9810 6.9335  -33.9872
1 49.9762 7.0739  -95.9860

F2 EFLRMEMNERSHMEITER
Table 2 Estimated fundamental parameters for
double broken rotor bar fault

Wi B /M W% £/ He
2 49.9672
3 FHFIMHIERHVERSHETER

Table 3 Estimated fundamental parameters for
triple broken rotor bar fault

WEAE /A AL /(°)
7.0909  -58.4859

Wisc# /M BRA/He  WRE /A ML /(0)
3 49.9708 7.1872  -159.2571
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Fig.3 Residual current spectrums for single
broken rotor bar fault
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Fig.4 Residual current spectrums for double
broken rotor bar fault
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Fig.5 Residual current spectrums for triple
broken rotor bar fault
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Table 4 Estimated parameters by double HTLS
algorithm for single broken rotor bar fault

Mg s iR / Ha, R AH /A AHAL /()
(1-2s)f; 54k 457826 0.0537 -104.7482
(142s) f; 534t 53.7155 0.0383 121.1873

x5 BF2RBMEMWNATIS HESHEITER
Table 5 Estimated parameters by double HTLS
algorithm for double broken rotor bar fault

i W% / He, TEE /A AL /()
(1-25)f, 431 45.8583 0.0602 103.7211
(1425) f; J 4t 53.8210 0.0863 -20.8978
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Table 6 Estimated parameters by double HTLS
algorithm for triple broken rotor bar fault

ins B / Hz WEE /A AL /()
(1-2s)f; 4 46.0008 0.1683 —62.2796
(142s) f; 43t 54.1036 0.2492 —110.1240
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Broken rotor bar diagnosis by double HTLS parameter estimation
based on short-time data of induction motor

WANG Zhen'?,LI Cheng'?,CHEN Xu?,LI Huizhang?, WANG Lei’
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,Huazhong University of
Science and Technology, Wuhan 430074, China;2. School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: Since the spectral resolution of traditional Fourier analysis algorithm is limited by the data length,
the double HTLS (Hankel Total Least Squares) algorithm is applied to diagnose the broken rotor bar fault
based on the short-time data of induction motor is proposed. The shift-invariance of left singular sub-matrix
of Hankel matrix in HTLS algorithm is utilized to accurately estimate the fundamental parameters of
amplitude ,frequency and phase,which are used to construct the fundamental harmonic expression. The fun-
damental harmonic is removed from the original stator current to obtain the residual current. In order to
effectively suppress the noise, HTLS algorithm is utilized again to estimate the residual current parameters
for recognizing the fault component parameters. Experimental verifications are carried out for different quan-
tities of broken rotor bar,which indicate the double HTLS algorithm has high accuracy and high robustness,
suitable for the broken rotor bar diagnosis based on short-time data with noise background.
Key words: induction motors; broken rotor bars; fault diagnosis; double HTLS; parameter estimation;

total least squares algorithm; short-time data; fundamental harmonic



