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Abstract

Faults of motor drive systems to be used for various industrial applications can cause serious problems. In this paper, a
method to diagnose switch open fault of a voltage-fed PWM inverter is proposed. The proposed method normalizes dg
current and fault-detection and first classification are performed by mean values of dq phase currents, second classification
is performed by features such as the relation of dq phase currents, the ranges of those, the positions of those according to
the results, and fault switch is diagnosed with the results. The proposed method performs the simulation for diagnosis of
inverter switch open faults with MATLAB and identifies the feasibility of the proposed method. Because the proposed

method is implemented by simple algorithms,
systems and be used.

the proposed algotithm can be embedded in general induction motor drive

Keywords : fault diagnosis, inverter, dq current, switch.
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Fig. 1. Voltage-fed inverter system for motor drive and

its faults.
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2. The trajectory of dg phase currents of steady
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3. The ftrajectories of dg phase currents of switch
=

A

Fig.

E
s ol

o] glen

s\

&
o

]

7 egE 5 g,

sol dgFoz

<)

21(1)9] dq ¥ o] %

IHE] AQ|X|9f

2929 Agat F e 29X Al AR

Q]
=

oy

vl

e

H

2 7

29 Zo] 9FE, AHEY LA o] HAL

H

2. ®et

eha,

(1

Bl E{ 2]

e}

Al
183

A&

g 0y
o3

H

[e)
(V,sinwt + Visin (wt —27/3) + Vsin(wt +21/3))

(V;ooswt-i- Vi,cos (wt—2m/3) + Vcos (wt+27/3))

x| AKXte] 7Y

A

Bl Avy 29 A%E AWl 98 dg

g

1.

b

—

A

&

X

T
‘__mo
BK
T
=
oF
i

!

X

b

A
iz

el

1 1 29} 2 QejEle)

583

=
=

st 1 A=

il

(33)



34 dg E&eo| SY& 0|88 e £A94X HY nFYNG

st 14 £7E AAET

©) 12 &7 23 Wt dg #9
gel aA, dot q o &9 E9 9
&AM

6) G)e] 2] w2} 2997 el IS HAJE

.11m [:111:
X %
flon]

=

on
2
£
N
of
o o%

o &3 —‘?-J?z‘f?} AFA5E 97
ssiry. mebA At
We w4 AEr)e 9 /rliﬁ ADE olgsto
dq &S AAE F QF ol&3) %‘ﬁi} gt

OEz\Qmarl?‘Jé“.:
ot

. iy
by T T o

i, ?
im% Asd 3¢ AFAsoln i = dEHE 3
e iq T dggd AZol,
A7EHE dg AFFHE AR)E o) &8 dAF 2 qA

¢

Fo AHAFE T3k
1 &
AVi:—EZk 3)
=1

29A A AT R gdFE 29 39 e L
vl 4 )& ol8dte] A AFRE TIAAS | F
B A7 §e 19 39 7 dF 54L& wgdsiA 8
o Wb 2 mEME 3F A% @ 54
dte] 12 £/5 AAd) At ”“‘?ﬂ’oﬂ/ﬂ dq BIFAF

T 9HIYA=0, q=0), FALFY, FHHYY, 4==

F99 ¥ dgez EHsch olvf 42E e 1
d 49 4REgYo R dAste A ] 4902 BF
gk

13 5 243 5 Jogte] 93 9oz £59 2
# 1,82 704, s3,s4788}, s5,56 M} Aol Fg-¢

2 9

WWWWWW

a8 4 dg MR £% 99
Fig. 4. The classified area of dq currenis.

E 1. 2217 sl WE dg BENFL 1% B R
Table 1. The first classification of dg mean currents of

switch open.
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Table 3. The parameter values of motor drive.

stator resistance 06142 | rotor resistance 08112
stator inductance 3mH | rotor inductance 3mi
number of poles 4 mutual inductance 73mH
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Table 4. Diagnosis error ratio according to the perturbed

signal ratio.
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Table 5. Diagnosis error ratio according to the sampling

frequency.
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