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A Novel Fault Detection Method of Open-Fault
in NPC Inverter System
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ABSTRACT

In this paper, a novel fault detection method for fault tolerant control is proposed when the NPC
inverter has a open failure in the switching device. The open fault of switching device is detected
by checking the variation of a leg-voltage in the neutral-point-clamped Inverter and the two
phases control method is used for continuously balance the three phases voltage to the load. It can
be achieve the fault tolerant control for improving the reliability of the NPC inverter by the fault
detection and reconfiguration. This method has fast detection ability and a simple realization for
fault detection, compared with a conventional method. Also, this fast detection ability improved the
harmful effects such as DC-link voltage unbalance and overstress to other switching devices from a
delay of fault detection. The proposed method has been verified by simulation and experiment.
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Table 1 Switching state and Pole-Voltage for 3-level NPC

inverter
witching sequence
St S2 S3 S+ VXxorc abe)
Switching states
P ON ON OFF OFF + Vas/2
e} OFF ON ON OFF 0
N OFF OFF ON ON - Vael2

Y /" \){ p ,P'
NeP NG 58

= 2 XAb AFEH Al g.y} et HiE

oo o (LA R =

25
o
o
g =
OE E
O m
w
or >
do
2o
iy
o B~
b
tE fo
>~
o=
=
Ny oF
> oX,
R
%ﬁ o
N
I 9
mﬂ‘.
ey
M o

Jhu O o B R e o3
qu o 2 r%
Moo 1o
N

it
Mg o
mU ot
ok ro

e r o ¢
o o
B = o
T )
>~ >
o %
o
£,

2
& o

A e

N

rr
o =

e

&
=
o

i 4o
e
QL
X,
L. (v -
o
o
o T

2 W (R

|

o,

i1

of\

ox

o

o o

N
2L

_ﬁolg-(on, X=4a,

A me Ae 2
W & qdrh

a9 32 M AF-Ha Ayl @Ast
Bagy bRstge w R A A

2 ae) 7% 393
F 3@t 2ol A A

o
4
ofi
e
=2

o ox r2 £ M 2 xR

i
Gl
o

oy rlo e
o
i
rt
"
_O‘L
Ay
iy

r&‘
i

=9

E

K

ot

tio

T

E,

b

o
o N = g

Refercave of phise a

Curreni (i)

(a) Makakel (b) & 2% (¢) S &

Fig. 3 pole-voltage and current under the condition
of the fault of switching device
(a) Normal condition, (b) Switch S; failure
(c) Switch S failure
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