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2. lfl~<lGl~l<l'lJeJ<lB'Ub1eJ{bIilB{

2.1 vJml:J~<lfll'll1~blilel1B'WneJ{blileJ1

1fl'l ~\'I~1,'Vtl,~'U6 1 tl161i1tl1V16'11tJ'J:;~'U'll'W(i)'Y'lf11tJi~fll

Ul~bliltl1 VI~m~tJfl'h fll'\.h'86Ii1tl16bfl6'l~U bb\'l(i)~!iI,'JU~ 1 ~~,
~:;n~l'UU'l:;fltl'UVlii'nv)'ltJn'U 2 ~1'LI ~tl ii'16n'UU"l:;~ uae

tlUmru\'lllil~rhii', 1(i)tJ!il16n'UU"l:;~11'UeJfl\'l(i)6~tJn'h fltlJ..l
~ v ~ I ~ ,

qqq ~I QJ V c;,j V ~ .. I Q.I ~

~tl'W(i)'(j6'l'bu'Um\'l:;\'I~~6'I"1'U 'Vru:;'VI1iIl6n'Uu"l:;~m8'L1 '1
b~tJWll !ill 6n'Uu "l:; ~'Y'l6'l1I:Ji~rl 6U'Uii'16'l~1~ u 'J '~'LI'l:; ~'U

liil~ n'U blil t'.I u "l'~'LI~11ii1 WbIii6'l:;'l:;!iI'U dllil~lfle.J6'I'l1~'U8'

6'Y'l\'I 666'1:;b6'U'Ub~ tl 'LI'l :; ~ U 'llU IilVI6'11 tJ b6fl 6~ tJ 1 ?l1 VIt 'U

B'Untl16Ii1tl1V1mtJ'l:;~'U'll'WI'I'Y'lmtJi'fllul'8bliltl1 [3-5) ~1'U

'U'VIfl 1 1 ~ dl v)'Ul 6\'I'Utl e.J6'1fll 'l ~ 16'1eJ~11'1tJ '\Ill fll 'l fI fl 'I'll
bU~ I:J'UbVltJ 'Uv)'1'U fl rum ~ 'U tl~ u 'i ~~'U v)'l'U'V 1 tl eJ n~lv)',
fll1~\'Ilm'l(11 'LIv)'1'L1n1'lt fl'l'l16'1~\il6'l'V'Iii'~~l'W~!ill bn'UU'l:; ~, ,

, "
fll1fin'l'llbbf1:;1'il(Jtl~1~~tlb -ntl, 1~~'J~'W.lll'U'Utl'B'Untl1 bliltl1

VlmtJ'i:;~'U~lv)'t'Uml~\'IlJhbtJ'Utl~l,mfllJv)'ltJn'U 3 'llUIil

~tl B'LIntl1bliltl11(i)ltl(i)bbfl6'lU (DCI)B'Untl1bliltl1fll\'1bfl(i)lJ6'lA
b'(jf1~ (CMI)bbf1:;~'Untl1bliltli'Y'lmtJi~fllul'8bliltli (FCI)[2)
Vllfl'lJtl,1 'LIbb~'Utl,rmul1 tJ1.u'l'WllUB'Wbltl1 bliltl1oV'U~tlbliltl1

fl'l:; bb\'l\'lii''Ulv)'~lt'.115'L1~'LIntl1 bliltl1~lJ uVI~'~l(J~~~~rI (DC
link) bYl(J~bbVl~'1b~(JJ~tlB'Wbltl1b(lwibb'U'U DCIuneuuu FCI
'VIl~n~~~1'iltJ~~Mb~tlfll'~'JB'LIbltl1bliltl1~~ 2 '1lUlilm, v

Vl1fl1'JAfl'l'll ~'~1'Wl'iltJritl'LIVlii11v)''il16'1tl'lflWVl1~1'U6~tl

bU~ tJU6VltJ'U\'I~'l'l(1'L1:;'J:;VI'll' b'VIfl'WflYl~U'U~lb~~bb'U'U6~tl'W

L 'U'VIUl

B'Ubltl1bliltl1V1mtJ'i:;!iI'U (Multilevel inverter) [1)

lv)'f1flUlmU1::;tJflIil1.un'U'ilUrmwoV'Un1:;bbt'l\'lii''U (AC Drive)v , ,

filii',\'1 ~1'Wtllil\'llV1n1 'l../ b~ €J'vllV1iiTv1u 'VI1.m'iI,oVUn1::;bb\'l6'lii'U, , ,

uuu 2 1:;~'U (Two-level inverter) v)'ltJ~ru6'l~UAVl~Vlmt'.l

't)'i:;nT'l vh1oMB'Ubltl1bliltl1V1mt'.l1:;~u;Mv)'tuflll~\'I'Wh1'U

This paper proposes performance comparison Diode-clamped and Flying-capacitor in Five-level
Inverter with l.evel-shlft Multi-carrier PWM SchemesTechnique. Chooses modulation control strategies is
multilevel sinusoidal pulse width modulation (SPWM).The comparison focuseson output voltage THDvand
capacitor voltage balancing. The results of the comparison will be used to aid the design of multi-level
inverter in the future.
Keywords: Diode-clamped,Flying-capacitor,SPWM.

Abstract

'U'VIml~dulb6'l'Utln1'H U'h)'Ub VltJ'U6'lm1f1'U:;11'11tll'lbbfl6'l~Ubb6'l:;'Y'l6'l1tJi'fllUl'1hliltl11 'UB'Ub11)1 bliltl1 5 1:;~'Uv)'ltJ

b'VIfl'WflYl~'U'U~l b~~ bb'U'Ub~tl'U1:; ~'UVl6'lltJbbflb~tJ1'll'W1'1b'Y'l?llil'i,n'U 11'1tJVllf11'ifi fl'l'll bu~ tJ'UbVltJ'Uv)'TUY1 rum'V'l'Utl~ u 'i '~'W'Vl eJeJfl~

lv)' bb6'l:;ml~6'lllm(11 'Wfl1'J?I~1'I6'I'V'Iii'~~1'W~!illbn'Uu1:;~ 11'1tJlv)'ulb?l'Utlb U'Wfll1'iihmN ~'e.J6'I~1v)'b~tlb u'W.vtl~6'I?liT'U6'I'W'W?llV1t'U
~ 'q 'U ,

fmfifl'l'llB'Wntl1bliltl1V1'~mJ'i:;~'U~vl U

f'1TMin: 11'11tll'lbbflf1l.I1J,'Y'lmtJi,fllUl'lhliltl{ Yl~'U'U~lb~~

1 <'Il'Vl'l'(jlL'YIFl1lJ1<1ll~illm",m~lJ Flru:;L'YIFl1lJ1<1ll~ill<'ll",m~lJlJ"'1'lVI1J1G1[Jll'(jJl!]LVI'l'161ill~321 ill.VI:;L<I'Ilum il.Lilill 'iI.<I'I'1~~15000
2 <'Il'(jl'l'IJ1'lmm~lJl'V'1rh I'lru:;'ll'11m~lJI'11611i1{lJ'v11'lYl1Jl.rmYlI'l1lJ1<1V~1'(jlJll'I<l'l'1~:;'Um

1381 f1lJlJtJ~:;'(jl~l1;!l{ 1 LL'(jllllflWlll L'(jillUll~il n1lL'YI'I'1lJ"'llJfI~"1 10800

*1vI~~'I'1v\081-4005018 E-mail:satitporn123g@gmail.com

21 o::::t..<:::IQJ ~ ~ ~ cv -CI ~

1'I'Jl:Jb'l'1 f"l'lJf'1'WI'I'U'tJfl'J beJ~ bb'UU bfl eJ'U':i:l::I'I'UVlfl1tlJ bbf"lJ':i!'.l':i

Performance Comparison Diode-clamped and Flying-capacitor in Five-level Inverter
With Level-shift Multi-carrier PWMSchemes Technique
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SW=(m-l)x2 (4)

C= (m-I) (5)
SW (6)m=-+I
2

bilB SW AB ~1'Wl'W611\il'l5nlA~, Each

C AB ']l'Wl'WillbnUU'i:::~mo(j', Each

m AB 'i:;ilUbb'i~iI'W, Level

t:-m:l:Jj'lJD~ u 'i ~iI'W~\ilnfl~ D:Jj~illbnuu'::::~~~l CJ~~~

bb~~:::ill V\~BB1im:JJn'WIln:Jj\'WI'W:::nT~?ll\il~,j'W '1i~bmil'Wv\

\ilnfl~B:JjillbnUU'i:::'iI~~ltJ~~fi1'Wbbl'i61:::1i11 fiB lE bl'1CJ,
8'Wn8~b\ilB~~~n'tll1 'WUYlAl1:JJllbU'W8'WnB~ b\ilB~U'i:::bi1Y15

'i:;ilu (m = 5) ~~61dJn1'i'lJB"~'iI'ii'll:JJTil)?l1U1AiI~1l

o
~u~ 2 B'WnB~b\ilB~ 5 'i:::ilu 'lJiJIil1(i]bBlilbbfl~:Jjtl1 ~~

S{J

S!J

S~

SD
D2

DC D3 SiJ

Link S!J
A

(V,x)
SiJ

SiJ

~----~------------~~ 0
'lU~ 1 8'WnB~b\ilB~ 5 'l:::ilu 'lJUIil~mtJ~~f11ul'8b\il811 ~~v

ADC
Link
(V,x)
(4£)

mTtJ~:;~)J'hnm~bA~'l'lhl'J~ii'~~l\.1bb1A~lh:;bV11'11V1I'JA~~~13
31 ~~'I!ImAlJ - 2 il~1.I11'J'W 2560 ru h~bmJ ~billJm~t'I b:VI'J~·l.,,)')

v

bmil'W~~~~r1 Vllm~'ilnnl'loVUbn\ili'll\il~fhGi'~~I'Wl'W 1 ill

'illn~~VI:JJ\il 4 ill bb'l~iI'WYll~iKl'W'il'iln'il~liKbvhnu 1 1'W 4

'(J8~ u 'l~iI'W~~~~r1bI'1CJ'lU uUUn1'ii'll\il'l5fhGi'~i'llm'iI)'Vll1iK
v

VlmCJ~'lhbuu bb1Klbb~1Kn'tlru~n1'i<DI'1L~CJ~~f:l!f:l!lruLbflb~tJ~~~

'lU u U1) nI'i 611 \il'l5nl A~ 'iI:::vh1 Vibn 1'1u 'i ~iI'WA1'W'il8 n~ilv

f1rum~61WI~'il~,1iK- bb~:::iJ~il(:..J~~'iln1'i1'n'tll'i~ilubb 'l~iI'W~ill, v

bnuu'l:::'iJbbUu~mCJ8~~A8nAltJ,
2.2. l\illB\ilb~f'I~J.J{lB'UnB~~\ilBi

bfl'i~61~W1J8~B'U b181 b\ilB~VlmCJ'l~i'lu 11'1b81ilbbfl~:JjU

VI~m1tJnll U1Y11'~~BtJVi8'Ub'JB~b\ilB~ bb61lil~iI~'iU~ 2 ~~'iI:::v

il6'il'W'lJ'i:::nBUVlAnA1CJn'W 2 6'll'W fiB illbnUU'i:::~ 11ilbBIil

bb~:::Bum rui'll \ilofinlA~ bl'1tJill bnuu'i::: 'iJl~'WBni'llil b~tJnll, , ,
fl B:JJ:JJB 'W~ ~~ ~ b'lJ'Will 61:::61:JJ~A~~1 'W ~ ~ill bnuu '1::: 'iI'iI:::,
'lh:::nBuA1CJn'W 4 ill VI~8 4 'l:::ilUbmil'W bl'1mb'l~iI'W~lA1'W

bb~~:::'i :::ilUYIl ~iK''WBDn'iI:::bnl'1'ill n b~Dmu uUU ms i'll \il'V11ilCJ

nlV1'l.J\il'Vif'lYl1~n1'llVI~'lJB~n'l::: bbi'lAltJllillDl'1bbfl~:JjU ~~bb'i~iI'W

~\ilnfl~D:JJillbnUU'i~~bb~~:::ill AD lE b~'Wn'W

'1,nm~8nnl'loVUbn\il611\il~nlGi'~~I'Wl'W 3 ill'i11n

~~VI:JJ1'14 illbb'l~iI'WYll~iKl'W'il8n'il:::1iKbvhnu 31'W 4 '(J8~

m

-c
A8 ~1'W1'Wi'l1\il~fbl~, Each

A8 ~1'Wl'WillbnUU'l:::'iI~1i, Each,

(3)SW
m=-+I

2

(1)

(2)

SW=(m-l)x2
c= (m-l)x(m-2)

2

u '1 ~ iI'W~ \ilnfl1 'inJ ~ill bnuu '1::: ~ ~~ 1 CJ~~Rbb~~::: ill ~ ~ 8
<V .q .(~ ~ v ~ , v ~

81Jn 'l:JJfnJ \ill:JJ61I)1'W:::m '1611\il'VlJ'W'IJ~u '1~ l'1'UYI\ilnfI'l8:JJ\ill inu,
U'l:::"i) ~mCJ~~f11'Wbb~~:::ill fl8 1E bVWB'Wn8~b\il8~~~n'tll,
1'WuYlml:JJlldJ'WB'Wn8~b\il8~U'ini1Y1 5 'l:::ilu (m = 5) ~~

i'I:JJn1'l'(J8~1~"i)'li'll:JJ1'l1)i'l1U1AiI~1l
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'<, _,.- p.I = O,g. I(lging

4. r.J~n1'l"i\'l!;leJ"

u 'lJ'lJ'ill~8"'VI1~1 ~Vl1~1 111'lJn1'l'ill~8~ btJ~ uu b.y]tJ'lJ

?1:w'i'ill'W:;f11'i'V11'11'W,::;W-J1'1B'lJbTil1blilil1'1l\J(i} DCI bb?l(i}~A~

'i1.J~ 4 bb~::;'15U(i}FCI bb?1(i}~A",1.J~ 5 (i(lCJb'VII'lUflnl'i'V'l~ ,
11l'lJ'lJ~lbB:W'15U(i}b~il'lJ'i::;I1l'lJVlmCJbbflb1CJ1u uui ~?1Iil'j"n'lJ 1(i(

r1l'VI'W\?Ib~eJ'Wf11'i'V11"1'Wv1"bb?1\?1'11'U1il1'1'1~ 1

fI1~tb~~lJ'hnnl'jbfl~<J~ltJYifi'~~1\Jmi~1.J'j:;bYlA1Y1tJfI~~~ 13

31 Yi'l\;fl1f1l1 - 2 iJ~\JltJ'W 2560 f.llh~bb~lI ~b~lIbYi~i'I b~tJ~lvI~

.,; ~v flll:w11'U8~.:rll!lI!lrul;j~.ll1'lJ, Hzb:W€J f"

J; ~€J flll:W 11'V8 ".:rryll!lru'V'llVl::; , Hz

hw,dev ~€J fll1:W~'V€J~~tJf1'iru?111il'llr11~", Hz

r.: ~8 flll:w11f11'l?1'iIil~'U€J~B'Wbl€J1bIil8{ Hz
. .

rnI ~€J I'lll:wl1nl'l~v(i}~b~Iili{'WB'Wb~ns5 v»,)
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(2551). fll'lbU~CJUbY1tJU?l:iJ'l'lIl'W:::'l:::Vf'l"b'Vlfl-Wfl~

iilu'li\lbS:l.J u UU b~€J'WbW?I bb61:::u UUb~B'W'l :::iilU'tlU(?)VfGlltJbbfl

b~tJi~IVf~UD'W b1 €Ii bA€liVfm tJ'l:::iilu'tlu(?)'\"!m tJ~, fllUl'BbA€li,

m'il.)';~"IfJ/J"If7nn'VJ7'lJmn'i<m!rlrhrrfvrf 31 (EECON-,

V ,

il fll1lJ ~Vlb~ tJ1.JoUBtJIilllJ~' tJ bbG1:::bb'l'1iil'WAfl fl~mjVi?!lA'Ilnll1'1

bbAG1:::1l11~ri,~, dJ1mG1m'iJ'flfl''l1l'?!lA'Iln'11,VfG1,tJIl11m

A€I€I'Wfl'i:iJ fl'W6'i, L'IG11~ rh#(" 11.J?!ru b~tJ~ bn(?)~'WflU?!l A'Ilnl #(,
61(?)~;61' ~,6'i'L'l611~'lh:::Vf~;~11'1'111.JlJlfl~'W l(?)tJ~

B'WblBibIilBitY'fl'lu'l:::~'Vl5ml'~ 1 'W'Vru:::vh'l1'W11l~

'iJ1 fl L'I ~ fll 'l 'ill ~ €I, U 'l::: b~ 'W~ 1 f(I\J 'Vll, ~ 1 'Wfll 'l ~ fl '1:11

?llJ~G1~11"''W~ 1111bnutb::: "nY'W~ b~ t),D'Wbl€li bI'l¬ IIi'tlUVl'\"!G11t}, ,
~'fllUl'1lbA€li (Flying capacitor inverter: FCI) ?ll:iJl'lli
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~ ru ru lruoV'U'Ul?1i Wtlfl1l1, ~, CJb'VlflUflflWVI:iJ'Wl'W~ru nn ru bflAv v q v v

(Plus rotation) [5J mhlhnAl:iJ,\)lml'Wi~CJri€l'WVf1hJ'I~u

fll'lfl'l:::b ~BlJ'U€I'bb 'l,iil'Wl 'W'Vlfl'lh, 4 l'IJbfiG1'V€I'~l\Jl\Jlrul;J~

~1'W l'Wbb~'VB'l'lruJlTV'l'tlB'bb'l,iil'W~I1.J€I€lflWlJ'Nj1.Jbl€libA€li
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