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A Study of Buck-Boost Current-Source PWM Inverter for Utility
Interactive Photovoltaic Generation System

Geun-Ryoung Yang, Feel-Soon Kang, and Cheul-U Kim
Pusan National University

ABSTRACT

In a utility interactive photovoltaic generation
system, a PWM inverter is used for the
connection between the photovoltaic arrays and
the utility. The dc current becomes pulsated
when the conventional inverter system operates
in the continuous current mode and dc current
pulsation causes the distortion of the ac current
waveform. To reduce pulsation of dc input
current, This paper presents a Buck-Boost PWM
power inverter and its application for residential
photovoltaic system. The PWM power inverter is
realized by combining two sets of a high
frequency Buck-Boost chopper and by making it
operate in the discontinuous conduction mode. In
this paper, we show the Buck-Boost PWM
power inverter circuit, its equivalent circuit and
basic differential equations and the power flow
characteristics are clarified when the proposed
inverter is interconnected with the utility lines.
In conclusion, the proposed inverter system
provides a sinusoidal ac current for domestic
loads and the utility line with unity power
factor.

.M &
B E=wolA 12d 580 =oAL Auky
A AN=" 7hAE ARANE F Ue HEF 2
Al2dlg AHHC A 2 AF 2dE RER

53}0}“ 2789] Buck-Boost Topology Z&d A
F93 PWM AHEE AL, Atste

§]§L 470¢] MOSFET 29 x19 2742 FR(Fast

recovery) tolQ = 2719 9y % LC EHE

4€ 9 full-bridge el F2Z2A AF 4F
2o wWEd o AP 4L FAG
6}@1 AR 2d% 2=z 53 Fojagll g
3% dgAF Aol flolx =7 19%
FAHAY 5 e, OIE Ads =27t of ¢

20 A% 297 1 4% 34 ABe AW 29
A wo] AHgE ol 2E 292 g Eado]
Lol o] AAsE AMHE &

=g =

=T -3

A, B7AHQ ¢ A dolx HY
=] [=3]

het | | s

Al

g% 727 8 & Utk B W wFI] e
1

2 o

49wk e dExY BRE
a4 bl gleh B eRlAE A
H 5z 7 25 B8 54 2 9%
#ilol o|2H PHS APsHgo
P-SPICES %3 8129 54 S4o] e A&
g AAsan aYn sl FEY e
4e AF87) $1stel Prototyped Azstn 23
sheich

oy oo BN B N jU 22 odoopd
EON

r O
dm l 32 Mk e &
ox 2l 2 ai

2

2 AlAEl M

a8 oA B F gle upeh o] Agtats UAWEE
Z|8AH o2 AR (PV), 2719 Buck-Bootd A&
7], 9, £3} 1831 Ao FAH Utk

L% [
o I Eva . JE}}
i EF;] e DP A L o,
T 1@ ] ’ )
QNL“;,J’:}""* G2 JR en T cra] ve |29 vs
Lﬁ 0
r*" T
N R 4. N R
3% 1 Buck-Boost MHHE PWM QUHE SI27MT
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Fig. 2 Waveforms of Buck-Boost current-source PWM inverter
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Fig. 4 Waveforms of inverter current and voltage according to
switching state
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Simulation waveforms of current in Lp, Ly, L
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Table 2 Design specification of inverter

A7 dF A% V) 522 [VDC]
293 F3(f) 10 (kHz]
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48 & WA (Cq, Cr) 2.2 [uF]
Hd FFE(S man) 06 -
38 2HAL(V,) 110 [VAC]
14 £49F 95 60 {Hz]
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274 298y 150 [VA]
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Table 3 PV Module parameters
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Fig. 8 Experimental circuit for Buck-Boost Current-
Source PWM inverter
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