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(Fault Diagnosis of 3 Phase Induction Motor Drive Systems Using Clustering)
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Abstract

In many industrial applications, an unexpected fault of induction motor drive systems can cause serious
troubles such as downtime of the overall system, heavy loss, and etc. As one of methods to solve such
problems, this paper investigates the fault diagnosis for open-switch damages in a voltage-fed PWM inverter
for induction motor drive. For the feature extraction of a fault, we transform the current signals to the d-q axis
and calculate mean current vectors. And then, for diagnosis of different fault patterns, we propose a clustering
based diagnosis algorithm. The proposed diagnostic technique is a modified ANFIS(Adaptive Neuro-Fuzzy
Inference Systemn) which uses a clustering method on the premise of general ANFIS's. Therefore, it has a small
calculation and good performance. Finally, we implement the method for the diagnosis module of the inverter
with MATLAB and show its usefulness.
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Table 1. Parameters for simulation

Parameters
Poles=4, 5HP, 220V, 60Hz,

Component name

QZ’C’E;}I:’”"“S stator: Re=0435Q, Le=2mH
(squime cage type) | 0816, Lihmi

M=69.31mH, inertia factor=0.080km?

Discrete 3-ph: .
86 phase carrier frequency=1080, sample

z:::drato {SPWM) time=10e-6, modulation index=0.9
:)Jrriud\;r(??}]BT) snubber Rs=1€5, Cs=inf, Ron=1e-3
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Table 2. Specification and performance of algorithms

RBFN | ANFIS | Proposed

Membership function 7,7 7.7
Nodes or rules 49 49 7
Learning epoch 100000 100 50
Training error 0 0 0
Worst error[%] 1096 795 226
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Table. 3. Final learning parameters

p q a(F)
FH 1] 260x10° | -2.83x107 3
#+8 2| 563x10° 5.66x1077 5
#4 3| -558x107 | -5.19x107 7
#8 4 | -205x107 | -1.16x107 2
#8 5| 907x10° | -129x10°® 1
#8 6| 590x107 | -4.33x107 6
7+ 7 6.0x107® -355x107 4
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