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A Parallel Operation System of the Z-Source Active Power Filter with Fuel Cells System

"JH. Oum, "Y.G. Jung and "Y.C. Lim
"Chonnam National University, ~"Daebul University

Abstract - This paper proposes a parallel operation
system of the Z-source active power filter using one

fuel cells(FC) system. The proposed system is
composed of two Z-source inverters operating in
parallel only one PEM(Polymer Electrolyte

Membrane)FC system. Also, as the control algorithm
of the active power filter, a single phase P-Q theory
and PI control are adopted. The effectiveness of the
proposed the system is verified by the PSIM
simulation in the steady state and the transient state.
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Fig.2 Equivalent circuit of the PEM fuel cell
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Table 1 System Parameters

vs{a.c) 311v{peak)/60Hz
i 70A(peak)
vel(d.c) 405v
fsw 5.4kHz, SPWM, M=0.645
shoot-through duty ratio 0.216
Z-source L1=L2=160uH
inverter C1=C2=1000uF
Lr _ 3mH
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Fig.6 Compensating current in steady state
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Fig.7 Compensating current in transient state

29 9= 29 82 YEhY L, ic 283 isoﬂ o &
20 2~dEeyd 4 Aot & AW HE A
o 7|23 FEd¥e) §9 60Hz 7| ¥} HH»"— ul%a
o g LzH JEEo] st Uk e is A
EdE 7129 0HAR T FEAT] daEoen,
£9 sle nxsh HEEE A8 AREE & & Ak

A

tise

OF 8 A HANAM Y R E
Fig.8 Compensation performance in steady state

- 374 -



e
[ P

IS 01
!

[N 1 L5 2
[kHz}

S99 ARH) nxs sAE
Fig.9 The harmonic spectra in steady state

iL T0A e — 110A

WARAPARAANAA TR RN m) W

Ry
is T
WWWWWWAAANANN 'Wv“}“vm
481)‘,\:\:(1234) ‘ t e » _4[}().v
0 Lfo ad time I
change

910 =AY BRASA()
Fig.10 Compensation characteristics in the transient
state(1)

T0A 35A T0A

N 3
nlten WAV W M\‘w"«’“\l”‘» Wy
is

NANVNVVANAAAAAAANAANNN

ve(1234) 450v 400v
OI I I

T T time

Load increase Load decrease

'131 11 ‘L]_:/\]E}]J yAlE/H(g)
Fig.11 Compensation characteristics in the transient
state(2)

a4 108 WY B % a5
e AR ANAG AU e w A ee G
Wi gk o] A9 wge Pl o Foixm o
Z-222 RIWE 9] dedgE 480vel A 400vE AL

I
=)
o

o,
=

Ce ol 99 o) W Al o
2 Bepwzol wAse 2 o
A Al 23 A7 Was ge

At AFstoiol AAHA 5@»@?}2

o}ﬂi
>
r

2
2H=y
L& >

S

o
—
o
rlo
_1

ol
o
2

o

=

Z iR
Ry

=

2

o,

PN BN e e e

L1 oX
o

AN -
=

#7F T0A—35A—70A9 £X4 2 A
of F=AelelMe RAEAS veuy

1 FHste FEAHAME A
tol AAAF isE FEAE 2 fX8

= ol
O
g
ha
o
2 4o
QL

tlo g, o
2,

Lo
ol

¥ i e
w2 = 2
)

32 >,
o |y
4
2
Sk

6.2 E

ﬁ?ﬂHLINJ ARAAFC)ZE %i%@?%
e R ﬂﬂﬂﬁﬂ - ol
QIQWM BYAFE w7 Wi, 1$§m

e FCY ded b F2E A dng
AHEE7] 7 dasA] del nE &9 FE
AaEe] ol e ﬂq 1719 FCol AwE
kS A7) Aol 293 Xklﬂaﬂ Yobe
o §38 F7HA Z7HE MHH ghg F7heka
7] W2l FA E?‘Eﬂﬁ %ﬂﬂq.ﬂ%% A&
4E tole= FFFotd HEHE Ax 77
B RE2 AHA P“ #E TEeA 2EEE

B re

w

>
off
offt
34.

[ T

i)

A S s R T O A -

e} 2
3]

B a7 gEdsAe A4 Ay 1EQY 4]
Az 2E 9 Acd AFAEY A7) AP
78 2

EOREE)

[Z 1 2 3l

(11 PJH. Wingelaar, JL Duarte and M.AM. Hendrix,
"Dynamic Characteristics of PEM Fuel Cells”, in Conf.
Rec., IEEE PESC'05, 2005, pp.1635-1641.

[2) HAAg, “dAA= ddAe HHAArE”, dhHA
s3]« A8H A4z, 2003 89

[38] A5, “Adsds A49F4 537, A8AAEHA A0
| A6z, 20053 12€

[4] "Fuel Cell Seminar-Special Session on Fuel Cell Power
Conditioning and International Future Energy challenge”,
(Miami Florida), 2003

[5] Fang Zheng Peng, "Z-Source Inverter”, IEEE Trans. Ind.
Applicat., vol.39, No.2, pp.504-510, 2003.

[6] Jin-Woo Jung, Min Dai, and Ali Keyhani, "Modeling and
Control of a Fuel Cell Based 7-Source Converter,” in
Conf. Rec., IEEE APEC’05, 2005, pp.1112-1118.

[71 Y.G. Jung, W.Y. Kim, Y.C. Lim, SH. Yang and F.
Harashima, “The Algorithm of Expanded Current
Synchrounous Dectection for Active Power Filters
Considering Three-Phase Unbalanced Power System”,
IEEE Trans. Ind. Electron.,vol.50, no.5, pp.1000-1006, 2003.

[8] Y. G. Jung, Y. C. Lim and S. H. Yang, "Single-Phase
Active Power Filter based on Three-Dimensional Current
Coordinates”, IEE Proc. Electr. Power Appl, vol.147, no.6,
November, pp.572-578, 2000.

[9] 71}7]** HgZ AdgHE, “Z-source TFHMAIDE", A
7183 717171 3 oAdA g A"l BE23 24 de
o3 %5{%7‘, 2005, pp‘189*191.



