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Development of a Model-Based Motor Fault Detection System Using
Vibration Signal

ol & = ™ 4 Z' AG. Parlos
(Ho-Soon Lim, Kil To Chong, and A.G. Parlos)

Abstract : The condition assessment of engineering systems has increased in importance because the manpower needed to operate
and supervise various plants has been reduced. Especially, induction motors are at the core of most engineering processes, and there
is an indispensable need to monitor their health and performance. So detection and diagnosis of motor faults is a base to improve
efficiency of the industrial plant. In this paper, a model-based fault detection system is developed for induction motors, using steady
state vibration signals. Early various fault detection systems using vibration signals are a trivial method and those methods are prone
to have missed fault or false alarms. The suggested motor fault detection system was developed using a model-based reference value.
The stationary signal had been extracted from the non-stationary signal using a data segmentation method. The signal processing
method applied in this research is FFT. A reference model with spectra signal is developed and then the residuals of the vibration
signal are generated. The ratio of RMS values of vibration residuals is proposed as a fault indicator for detecting faults. The
developed fault detection system is tested on 800 hp motor and it is shown to be effective for detecting faults in the air-gap
eccentricities and broken rotor bars. The suggested system is shown to be effective for reducing missed faults and false alarms.
Moreover, the suggested system has advantages in the automation of fault detection algorithms in a random signal system, and the

reference model is not complicated.

Keywords : fault detection, steady state vibration signal, model-based method, FFT signal processing, residual generation, fault
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Data Acquisition System
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Fig. 2. Motor Experimental Set-up.
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Fig. 3. Position of sensors to measure vibration signals.
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Spectrum of Healthy Motor Vibration Spectrum of Vibration with Eccentricity
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Fig. 4. Air-gap eccentricity test; motor vibration spectra of healthy
condition (left), vibration spectra of air-gap eccentricity

condition (right).
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Indicatar of Air-Gap Eccentricity with 50% Load
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Spectrum of Healthy Motor Vibration Spectrum of Vibration with Broken Bar
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Fig. 8. Broken rotor bar test; motor vibration spectra of healthy
condition (left), vibration spectra of broken rotor bar
condition (right).
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Fig. 9. Broken rotor bar test; residual generated between healthy and
broken rotor bar condition.
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Indicator of Broken Rotor Bar with 50% Load
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