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ABSTRACT 
 

In this paper, a diagnosis method for switch open-circuit faults in three-phase PWM inverters is proposed, which 
employs support vector machine (SVM) as classifying method. At first, a discrete wavelet transform (DWT) is used to 
detect a discontinuity of currents due to the fault, and then the features for fault diagnosis are extracted. Next, these 
features are employed as inputs for the SVM training. After training, the SVM produces an optimized boundary which is 
used identifying the fault. Finally, the fault classification is performed online with instantaneous features. The 
experimental results have verified the validity of the proposed estimation algorithm. 
 
Keywords: Fault diagnosis, PWM inverters, Wavelet transform, Support vector machine 
 
 

1. Introduction 
 

Three-phase PWM inverters have been applied to 
industrial applications such as motor drives, power 
supplies, power quality conditioners, etc. The design and 
control techniques for PWM inverters have matured in 
commercial products as a result of efforts to enhance their 
performance. Despite well-developed designs and control 
algorithms, unexpected faults have often deteriorated the 
total reliability of the system. However, inverter fault 
diagnosis techniques have been paid little attention.  

In induction motor drives, fault detection methods for 
winding insulation deterioration, rotor bar breakage, 
bearing damage, rotor eccentricity, etc. have been 
researched [1]-[4]. On the other hand, techniques for 
diagnosing inverter faults have been proposed in [5]-[7], 
where switch open-circuits and short-circuits, DC-link 

capacitor faults, line-to-earth faults, etc are categorized. 
Apart from the capacitor fault, the switch fault occurs 
most frequently. The switch short-circuit fault, which is 
the most frequent in switch-type faults, usually results in a 
shut-down mode for system protection. The switch 
open-circuit fault occurs due to frequent thermal cycling 
and gating driver failures. The switch open-circuit 
produces a dc-offset which may cause thermal damage in 
the opposite switch of the same leg and further gives the 
secondary faults to loads such that the motor bearing may 
be damaged due to torque pulsations or high currents may 
flow into the LC filters of UPS systems and the 
transformers. This paper focuses on the diagnosis of the 
switch open-circuit faults. 

For detection of open-circuit faults, the inverter output 
voltage can be utilized [6]. However, this method requires 
additional voltage sensors even though its detection is fast. 
Most commonly, the current signal instead of the voltage 
is used for detection of switch open-circuit faults [8]-[10]. In 
[8], a fault diagnosis technique using a neural network was 
proposed, which includes a training process with the seven 
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