M MAEElS =28 2006.6.22 ~ 6. 24

Z-22 dMEe] ¥ £4 54 A

3, 285, o899, HAE,

pd|
Fgdstm JFAAGE’

=

ﬂ*

o
dz
ofj

A Characteristic Improvement for the Parallel operation
of Z-source Inverters

Y. H. Kim, W. Y Lee, K. M. Seo, C. Y. Won’
ChungAng University ~ Sungkyunkwan Univ.®

ABSTRACT DC Source so:;“ Full-bridge
Inverter
E =RodE 48 AA A2EL A% -4 dHEHE L_KJ
F49 9 27 AxUe AN 9t PWM wHoz: q
Camer phase shifted SPWME #-83tom of H4e 59 Fuet {}L]
4 224 AR 29 + Ut PEe 2 29y o Nl

~ax AWHE FHE 33 o8 Axde Fgae

l

% “’1‘—7}1—‘“?— T8 AFE 2P Z-22 AYHE 74 LIGJ

g ¥E A A2do §& A HAsE £F AFE FaA ®

?]ml, ‘“’ﬂzdwaroﬂ 3o uzs 42g 7§ UAES ASY P 7N To ac

_r
8 28 A% JAHE A8t o) UF AP NE u T RTINS YT 52 ooz T wa
golde T3 dFA 28 EE2%
LM OE o 9RE YAHA YEGD 9T LWL HAuiele 2913
U2 ¥ ded 250 ¥ AY e 05, e ¥
9% A4 A9 A G8% A AL F snpe 0¥ BE EAS WA T F eEAe BE SO0 2
oA WA A2UE A 484, B3 Askis ge AdE T S S RARhe wHe
2 AT oA e ok Aze HALCEY o '
o AT Yk & AA A2YANE 3% BEE A , ,
235l Q97 Az 28 AYL 29 A T AWE S AY A) 2.1 Carrier Phase Shifted SPWM
293 QANTIE Rol YBFolT, B =BANE Sl 7 o

S8 Z-22 AVHE |88 A=W FASAL. F3l 4
4oz Aol ¥ & Axdel AESE A9 ¥E 24¢ B2

2 1] 00 L[

oso} L

Time {ms)

13 2 Carrier phase shifted SPWM

Z-22= AHEY HE 4L e %%lil o A P IALA TR
ol £99, 8 AF 44, 19 E89H 22 IAE ol ]
A F itk & =RdAe A8 AR A2"2 Hﬂ Z- "o
A

AvHZ FAHE HE 4 A& 2h3e 8
AE Addtr] e 23 WS ALsn ofF AlEdHolA

Ex () =
g3l A3t % 2% carrier phase shifted SPWME Uehdch 5 74e]

Aztsk slelo} Asst 71 AEE HAFEd A4z s

2. I UK A2BE AR 222 AMEE FHE g5 3 gue de Ase duse 00 Ga0lE B
g8 23 A2 Carrier phase shifted SPWM 7Y€ 3so] 2% FF

- 225t 42E 207l A8 A8V 2 4 A2gelA A

29 1€ 92 A7 N2de EGS 24 QMHZ P4 ade] mgAez sl AdNE 473 AR Az
d 38 4 EERAS vEdd 98 22 ¥ A 2 aga(f )9 71F A5 FAK(S,) WS Sf )7 Het
Nagol st Peol 92 QFY AE GO W, an 0 ouo qaae awae SPWM e Aee

Z-22 WENA L, Co Baveie} 2 Aasle] 297 A7

- 281 -



= 3101*14 DHE B3] 934 carrier phase shifted

SPWM & AHE@TH2) = A8 WE &3 Al29d carrier

phase shifted SPWM«] AlRL B2 32 AR 1Ry
AES Y F oy, Z-224 U¥E A& A93 A
1513
=

29 BUAE pls] 42 8 AFE TN,
22 28 HE
QeHoZ 3 A A&dlN FF DC A28

AgSHE A sebeish 2904 Ate) BAA 24T o
shtel Que 28 A%7} e AuEz s2A Gt oA
2ol 5 AuE A2 T 229 ¥l Alold] sjte A
How 249 & el 39 A7} 229 = e J
welol 527 B oleld ARE ¢ AR Few
Z-22 QuE Axge Y A Ala%m SELR
Be ML AT 28 222 AvEz 7AY ¥E £
A9 A% oldE ¢¥ AT BAT 2ETh 53 z-22 4

=A12E A2g0 35 DC L8 R A 2 Al
T ¢% WFE 324 St o 28 YA Jue vt

2eA NAgN ¢BAF

Iy 3& g7} zEE E.Ca 2
o
DC Source Z-source Full-bridge
w Inverter
T R
@ e N e >
I - e . - 4{\:} <
coils ESR N
v V :‘ . L ) w ~
o™ SN 7 _H,§~~1
GN e 3 -
CD . c )\ < —e—=
R pd o N, 3 -+, fi To AC load
cells ° - . [ - o
DC Source - Z-sourca Full—hr!:!ge .
L Inverter
G N X )
CD c c < R
= N RS
L
® c [-s >— .
= . 5 I
O3 3 WE 2F AlAHS) 28 HE 58 8c
23 =8 MNFo HA IIY
i )
—— —
v, Ay,
Z-source A h Z-source
loverter Load Inverter

Zt QWEE 53 32 ¢8 AFE

B Z-22 AvEd 2¥d ool dAAt 19
3 AFE ggslr] A9 ?49}1513 c}'§_ % T
eI L1% L2& 2ot B¢ ¢3AFE o 744
7 8 A% AT A0 HEE Fodow AN
. 7129 AgHe @ 471 QAL a3 dus) A

7 QERAE 22 e MY JYEL A AR B4

= e o
di,  di,

v =Ly = M

di,  di

Ao~ brg ~ Mg

vk AR 13 1,7 20W A¥Es A Avg Agk

oet gk
i

Av, = ( ,—M),%

4

Av, (Lz—M)Tiz—t"i

3. AlgaolM Z

Z-422 AWHZ FAHE #HE 23 A2HM  carrier
phase shifted SPWM 7|H& AMEgoz A= £38 AF
g g3lspy] 9 gdE A HEAEE 8] d4
PSIME AL-g3te AlEdE o)A S F3etHch

31 Alg8o|d =2

Algdolds 98 A" depvele ogn P
Videal_fuel_cell=10V, Z-A2 YEY= Heheel L1=12=13=
14=L=930uH, C1=C2=C3=C4=C=1500uF °jt}. ®= X4 M2
0852 4A31, shoot-through 72+ ol 294 F7] vjgL
TO/T=0.10142, 293 Fi4E 12 kHz2 A Bajs
109 Ay Fajolrt. = dE ke 3mHoldh #3} AFe
xz3 AEE Fo7] 3 Z AHHY 2943 Adz2s
carrier phase shifted SPWM 7192 Al&-3}4

" o3s 0.40 045 050
Time (s)

8 5 Carrier phase shifted SPWNS
ARBSHX| pigts mfe) 235 MF

HRSY

150
H

100 g g
0501
000

osofl- K. .- B. B K. .
.150 SO : - e

030 . 035 040 045 "050
Time (s}

2 6 90" carrier phase shifted SPAMS
ALBSIE el B8t MEFE

- 282 -



a9 59 62 2zt H° carrier phase shifted SPWME Al&
A ggks Wl AR dy FI2 s2E ARE veid
. 9| “?‘5} Afve 437 129 &8 2@} Oopt B

TEAFIL 7+ AWY Alole] B2 X E AHuy] 8

[]
ey
49 64 NAdsl Aok AHE B Rt 90

010 020 0.30 040 050

O8 7 2YEE ZHSH| RUAS Oof o8 MF

1% 72 carrier phase shifted SPWMS A}1-8318 wje} Z-
22 QHEH AlR B2¢ ¢ HFE el ddEE2

B2E 8 AF9 93 g2 o 260AF Eo|t) ek o] &3
A&7} ﬂﬂiﬁii 3274 HE J¥E Alage] 294 2ae
%7 g F£x ok 2B dAYE 98 Z-22 UNEHE
48 B3 &8 AN2ddA 42 32 AFe nzv 4
& Zo|7] Y& carrier phase shifted SPWMS A}&AJol] 2
AHE £3 AFE volo} gt

an i L : H
030 035 0.40 045 050
Time (s)

8 8 Carrier phase shifted SPWMS AMSSIX| QItS ool K5t
=

/\ ’\ ’\ /‘\ /\
‘1/'1\ \\‘
\ ‘/‘_\'

030 0.3% 0.40 050
Time (s)

T8 9 90° carrier phase shifted SPWME ARSI E o] B3l M7

>

¥y $AA carrier phase shifted SPWME AH&3to 2 dt
3 3] }—‘& T8 AFE 27 99 9" E 4 AdWEe &Ed
gctd] Axgtk 2F 87 9% carrier phase shifted SPWM
€ AME3EHA] 4%E W 9 9Q0° carrier phase shifted SPWMZ

AHE-S o] B F& Ushd AF @ Z & carier phase
I

020

040 042 044 046 048 050
Time (s)

(b)
a8 10 UER a8 @ MR
(a) HEY QHEIE ARSI A
=3 e

{b) # E{E ARBSIE w9

shiffed SPWME AHE3lE o Eo5S ¢ + 9. 284
carrier phase sifted SPWM< g
B2 7t AYHE B 322

rtr
M ¢
ri
2
Ju
fuf
e
&
o
N
o
2
i

&& AWH Z %"11_ o AEY FgEE AT
a9 102 E]‘?HHE *—ixl?f}ﬁ-% o ABE 3] 32 &3

RS UE (E AT AT S35 SR e
R 1 (b AZY A4EE 43RS e
#EE &8 xd ole), 29 83 Wag 4 Auiel Aeld]
€ ARE YAl o ot Ae 12 oise
T2 ARY UNAS AEAS A} ATY U

51%’1 ﬂ“%‘ °1‘3Eia AHgdtE Aol &
AFE o 7‘_’-: lﬁ F UtE AL onjE,

gHsA 8 AFE AAE = AT g8 E 58 2
eSS EMQ T

6.2 &

B =RdAe dg AAE 9% Z-222 749 ¥E
A AN28E A 34} Carrier phase shifted SPWMS
3 R nzg AHES Foe FHE et 19
carrier phase shifted SPWM=2 H# 2AdA 3 A
HAADS Q) 9o AvE EEdy £8 ARE JGE
#aA7IY, Ba A nzg ARe 933, & 458
A87] A8 &8 dF A E AL
AEHoHE Bt PAEIL Z-22 UAnHZ FAY o
+A Alzd W carrier phase shifted SPWME& AH&8to

WAt €3 AR TAE A4Y F LSS FA F £

L T

o] ZF2 WAL RN A AN A=}
TEANIAP LR FPd =FPUS

ita]

FD 2o

[11 Fang Zheng Peng, “Z-source inverter’, Industry
Applications, IEEE Transactions on, Vol. 39, Issue: 2,
March-April 2003, Pages: 504 - 510.

- 283 -



(21 Z. C. Zhang, etc., “Multi-modular current-source SPWM
converter for superconducting magnetic energy storage
system”, IEEE Trans on PE, Vol8, No.3, 1993, Pages:
250~-256.

[31 Yu Xiong; Yinhai Zhang, Kun Wei, Zhongchao Zhang,
“Carrier phase-shifted SPWM based current-source
multi-converter”, Applied Power Electronics Conference
and Exposition, 2003. APEC ‘03. Fighteenth Annual
IEEE , Vol 1, 9-13 Feb. 2003, Pages: 8 -~ 93.

(4] Yoon-Ho Kim, Sang-Sun Kim, “An electrical modeling
and fuzzy logic control of a fuel cell generation
system”, Energy Conversion, IEEE Transactions on,
Vol. 14, Issue: 2, Jun 1999, Pages: 239 - 244.

[5) Munammad H. Rashid, “Power Electronics”, 2nd Edition,
Prentice Hall, 1993.

[6] B. K Bose, “Modern Power Electronics and AC Drives”,
Prentice Hall PTR, 2002.

- 284



