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ABSTRACT

A multi-level inverter is generally applied in various high power and high voltage rating
work due to the less harmonics contents and lower Switching Utility Ratio of main power switching
devices compared to a traditional two-level inverter. However, its significant weak point is the risk
of instability when the fault occurs in inverter circuit, resulting from using a great number of main
power switching devices.

This research has proposed the integration of a novel inherent robustness control into a
diode clamped three-level inverter (DCTLI) as a fault tolerant control of power switching devices in
the inverter. The proposed robustness control was able to restore the normal functioning of DCTLI
during power switch failure. MATLAB/Simulink was utilized to simulate the proposed diode
clamped three-level inverter in the absence and presence of power switch failure. The simulation
result indicated that the proposed inherent robustness control scheme was operationally compatible
with the three-phase diode clamped three-level inverter as a fault tolerant control against power
switch failure.

However, the Digital Signal Processor board such as TMS32F28335 and STM32F4 was
implemented in such inherent robustness control in order to recover the operation of 3-phase 3-level
diode clamped inverter in case of power switch failure. This corresponded to the simulation result in

that the control scheme was able to recover the system operation practically.

Keywords: DCMLI, fault tolerant control, inherent robustness, switch failure, MATLAB/Simulink
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2.5.2 @01AUNTTUUDIUIB9TU (Network Architecture)
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2.5.3 N32UIUM3I58U5 (Learning Process)
@ ] <] { A o { o
Tagna linsnuszunlszamazimudoyansonnuMnerdosnuauidesnsz i
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AUMIABUAUDIN IR (Actual Response) (HudrmvuanuInamaasuuilas nellady o

FAWaNA (Error Signal ; €, (Nn)) vesiiaseud k szansanmldan

ek(n)zdk(n)—yk(n) (2.12)
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- mafeuiuny luliginaeu (Unsupervised Learning)

Wumsiouduouluiiddnasunimiihndeudyyiudnaeuliiy

] o ~ = <3 "9 Y 1 = L=t
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2.5.4 NBILBUATOU
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V=2 wx -6 (2.15)

JEN

V=) WX (2.16)

Y
U

dall Y 1 = 9 s < A v d
MU WO TININUA Threshold(@)uaz XO =-1 %W’ay’aaaﬂmm‘waﬁLcliumau%um!ﬂu

1; v=>0
y=o(V) (2.17)
0: v<O

9 g Y

{ = ] ? v : =
Tagii y Wudoyasenvoamesmasou uaz () Wluaidunisnszquaalunsaiihily Hard
.. ax A a 9 (v ' a Ja A v 1 ¥ o J < A A '
Limiter 35N Hau 1915 m1dnesdassniodainraiminveuneituasounisend

. =2 o o 9 = s A gy A
Perceptron Algorithm #8111 15 lumsAnaeuMe I UATOUIY pattern FUFUNAITOLEN
I [ Y gJ/ as J I dy 19 [ o A L.
WU 2 NquUIE) TUABUITIND I IHUATOUUVL QI (Converge) gV UMITAATU 1Y (Decision
a ' 2 1 a an s 3
Boundary) l1Atiaz921Aa Hyper-plane 551314 pattern 119 2 Ng1 NOBHGII100935 10515 UA50

UEENN Perceptron Convergence Theorem

v a 4 I <

2.5.5 Tnsaa31evesiafawesmesiFUasou (Structure of a Multilayer Perceptron)
v a J I 9 Y o J 3 ] [l
ammaa‘immmumauﬂzmm‘m’c’fsn"lmnﬂmiuuwaimmﬁaummaﬂmﬂuma

o a ¢ ¢ Y =
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N ! . . ) . . 0 9 o o AAq Y
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. . 3| Jd v 9y 9 J 3 < ]
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layer layer
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1-e7V
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Ao 73
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mmﬂaﬂuﬁqﬂ%umiﬂizﬁ]uuazunwaimumaumﬂizﬂauﬂmﬂuuamawaﬂwai
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2.5.6 IBMsuNIdounda (Back-Propagation Algorithm)

Three-layer forward network (forward propagation phase) :
wil gl 40 -1C Wi go 3 .

' Sensitivaty
« network (back- |
 propagation
: phasc)

w® - synaptic weight vector of a neuron in layer [

¢ - threshold of a neuron in layer [
‘tm - vector of net internal activity levels of neurons in layer [
v . vector of function signals of neurons in layer [

8% - vector of local gradients of neurons in layer [
e - error vector represented by ey. e2. .... &5 as elements

Y 9 o v Aa 4 J 3
317 2.25 uHUMNUBIIT N5 Back Propagation Algorithm 5 Ui naeuiadiaes mosisuasou

9 9 9
1031 2.25 Artivesdu () zaseunguIINTUdoyari (/= 0) lUdwsudoyasen
9
] U I 1 1 ] 1 1
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I [ 9 [ 1 ' ~ d’ld v ]
yoegilazilludinadounds arauarsvownuninlugii 2.25 Hend1 vsauanulng

(Sensitivity Network) HHAMIHINMANUFTURNIER (Local Gradient)
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Abstract

This paper presents the concept of an investigation
in an inherent robustness control of three level inverter.
Matlab/Simulink is utilized for simulation study in
control operation and power switch device fault. Control
section going to generate firing pulse for three level and
alternate to two levels when power devices fault
occurred. The simulation result show that three level
inverter was continued running during power switch
devices fault occurred.

Keywords: Multilevel Inverter, Robustmess Control,
Matlab/Simulink
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