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Three—phase inverter open circuit fault classification using mean to RMS current
ratio
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Department of Electronic and Electrical Engineering, Ewha Womans University
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Fig.1 Three phase inverter topology
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Fig.2 Phase current waveform (a) healthy (b)S1 open fault
(c) S1&3 open fault (d) S1&4 open fault
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Fig.3 Open fault current path (a) S1&3 open fault (b) S184
open fault
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Table.1 Fault classification

Fault Types Characteristics Group Classification
Single 1 upper or 1 lower open 1 class 1
1 11
Double 1 upper, 1 Tower open 2 Class 6
(same leg)
1 11
Double 2 uppler, ower open 3 class 2
(different legs)
Double 3 2 upper or 2 lower open 4 class 3
Triple 1 3 upper or 3 lower open 2 Class 6
Triple 2 1 leg and single open 4 class 4
2 upper & 1 lower or 1
Triple 38 upper & 2 lower open 3 class 5
(different legs)
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Fig.4 Fault Classification Flowchart
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Table.2 Parameters for simulation

Parameter Value

Input Vol tage 24V

Carrier Frequency 10kHz

Fundamental Frequency 50Hz

Modulation Index 0.9

Filter Inductance 5e-3H
Filter Capacitance 2 5e-5F

Load Resistance 20Q

Load Inductance 3e-3H
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Table.3 mean to RMS ratio by open fault types
Fault Types A B C
Heal thy 0.00 0.00 0.00
Single -0.67 0.04 0.04
Double type 1 0.00 0.00 0.00
Double type 2 -0.61 -0.61 0.75
Double type 3 -0.44 0.44 0.00
Triple type 1 0.00 0.00 0.00
Triple type 2 0.06 -0.62 0.62
Triple type 3 -0.43 -0.43 0.71
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Fig.4 Mean/RMS ratio with change of load values in single
open case
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Fig.5 Current signal, mean/RMS ratio and fault classifica-
tion result when load R changes from 10 to 20Q (S1 Open)
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Fig.6 Current signal, mean/RMS ratio and fault classifica-
tion result when open fault occurs (a) S1 (b) S18&2 (c) S1&3
(d) S184 (e) S1&385 (f) S18&283 (g) S18386 open fault
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