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In this paper, an efficient switching pattern to 718 Ab8etx < HBMLSIH E|E= H-Bridge $!
equalize the size of transformer is proposed for a HEle 9 5U3 Fo Sy AFHYo] Ao
multi-level inverter employing cascaded transformers. 3 chA 3 7 SYPAYe] FHrt =o ZHEAHLS
It is based on the prior selected harmonic Al 4 Q)= ohdo] gt} o) gk ‘_}z‘g% il
elimination PWM(SHEPWM) method. Because ste] & e ABAROR TE7] A=
the maximum magnetic flux imposed on each H-Bridge Q¥ E 9 493 #gty| }_% o o o
transformer becomes exactly equal each to each, Zow oluE 2 TAstool sty Ta wMaty]et

all transformers can be designed with the same
size regardless of their position. Therefore,
identical full-bridge inverter wunits can be
utilized, thus  improving modularity  and
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manufacturability. The fundamental idea of the = B4 A HAAA E8izxm HAEE A7
proposed switching pattern is illustrated and then A% & Wyoz HAr|e] =3 T ARE &
analyzed theoretically. The wvalidity of the A% YAz T ¥YrIE AHEE F U= o
proposed switching strategy is verified by % #HEAdHEE A3

experimental results.
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Fig. 1 Configuration of HBML inverter & output voltage
(a) Configuration of HBML inverter
(b) Operational principle of HBML inverter

Jr I E o] £%571¢l al, a2, a3, ado] wet AU
A= 4 (DI Z2o] Folinh

I/‘,: Vm\/%(gﬂ—al_3az_sas_7a4) (1)

A (DA gates HExE BHEsE =52 al, a2, 63,
w9 sE FYsA 23, F8lo] Bol EAT & I
weby e AEA

T e =54 270 dasin.

2

22 EA method HBML 2IH{E| 2] A 9| &gt
a9 2e 7} AvEe) EEAE ARSE 291
o gy 919 12 Adolr 2 Adsl A
@xe) A@Ate w

_ =1 B Vpe
g, = sin~( v, ) )
gk 2 ()8 wES BEstE 0 WA nge] EA
shel <sele] £E7He ofd $40z2 ARHC

" —
Wy = / \
7l N
W |-~ / - AN
/. N
v, A [N
b [1 \
% 8,0, 0, a 6 “; A F
O3 2. THD M&e fist A9a &=
Fig. 2 Switching function for THD reduction
_ _Lf' ) —
a,=0, Voo 0._1( Vpsin(6) —nV,)do ®)
6 =0
B 4 @7} BEHA gEchd n WA ANEe 2F

Zte ofg) 40z AR

(Vpsin(6) —nV,)do

ﬂ__l— = Gt
) zvncj:.-.

1712 ZetE HBML QlB{E{e] A AT
°] HAd S4He 5™ delink AYS 553
°P?l sohE Aolth ol FAIMS siAstr] Sl
HBMLSIHE g} ¥et7]|E 233 Wale] AMEHE 74
sttt 4709] H-Bridge 2w El9} WS}7]E AR o
Z 44 PWM AwEe] FAS ¥ 3o dehlich
a3 39 dFdd ddE+e 4 71e H-Bridge 283
AFAddy Hd2 AZAs9 T, 24 5L HEE AgdE
4 719 MY71E 7Rk 131”i AHES EZHAYLS
AFAgAL Wty AFH(NZ EHE + U
a3y 37 e tedd °“ﬂ"3“ W& *}%%Qi
AR SHAAY &
271 J& A<93¥ HBMLAHEZ} He Z3e] AUtk

v_| vJ \_] \_] sJ VJQ! K
sk sk sl ksKE < wi} ,<§

= M-bridge Cell=+=+=+"

)

2.

no
+

2

02 3. HAU|E o| 8%t £2E HBML QB{E{e] 74
Fig. 3 Configuration of boost type HBML inverter
by using 4-transformers
2g) "k A ASY 297 B5E A8 A
Z

$- 2t Wijkrle] A& HojR)i: obfie 2

- 652 -



V,
wn = (71'_2(1”)7\/2‘ (5)

ol A% Aol: & Wl A9 Aolz vt
e, wgplel Aol el Hu welsle] AAA 2
zte] WglE AAse BAgel Je Bu ohie 2
H-Bridges] %470 b2/ vt 58 H- Bridge®]
AFAR) oz AvE AA % AR el
of gtk Webq B ATelHE ole@ BAHE st
7 S8 Arle Alol=g FYaA & & 3lE 297
A AT Ak 2914 wAle 39 49 vl
vtk 39 4@E A9 AZAg de 2wl
Q7hsE Aghe vehin vk AldtE AL Ag ¥
2% P4 L ASE 297 F4E NEOZ o 7 1
Wagleld 2z wstslo] A7bElE AYHER] RES 4
2ajste] 29848 WASHE Zolth A ol W
P o §ES FAshA 293 sE wEe s
A% + gou, 2 /lRuse FUshl A 94
2t ddlo] A7kFE F7] Tng oAl AuEe] Aol
AP ARHHE 7718 e

T,

Tm = N (6)
E IR R N
= SESEENRIIL S
SV T
al il maalnli
g 1 w1
In [1u, } -7-1 : aun e [ﬂ fﬂ
w M O T Ll

- (a)

o
Invi = L ] - )
lmuI ! ; ]'-W._ e ,
/..v,[ l ,

(b)

JF 4. SUS M| HAS AISE SUH HBIL
QIHE{S| A|Al B
Fig. 4 The switching function of boost type HBML
inverter using the same rating transformers
Zt @ no QI7tE= F7] TnollA A7bsle AHte] =
o] jte] YEUGEE 2} 7

4g A8¥ A9 2 udrle Ao A% FAs 2
ge ohet 2k

u

o

gebd 71Ee) 2918 BAe g AkE 297 w4
o4 7 Welzlel Heh ALuE e 2o

v, 2

R, = 5 = r—2a) ®)

9 HelA gFedel $7b Fes grid AY shoel
Weglel o) Aol 2t gk,

3. Az
a9 55 AZE AFAE AdE S Aoz O 7L
47§¢] H-Bridge W E -, 4709 # - & ¥dY47] +#,

Aole Q= B 9 T2z FAY Ao ¥z UYE

% Stk

H-Bridge inverter

Tmm;f:;rmﬂx
(c)

38 5. MZHE AR QIHHE{S| AKX

Fig. 5 The photograph of protype inverter

- 653 -



<
R

r

ST S

=37 =1
. . . L
i - Y
e Tl
Tk
AR S S S U T
NTREY R 16D Y A%uumi A N4\ 460V

8 6. 2t 2lE|e] & AT iy
Fig. 6 Each phase signal of inverter

X3 ..1" _.,,.".’..'.'r'.'. Ve .,,a:aﬂ‘:?F.'@'.:, ]

I R RS T

Ch3 360V enaf 100y T
[T FEXT] T1EY

38 7. ct=eE Qleel 248 ny

Fig. 7 Each terminal waveform of multi-level inverter
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