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Analysis and Control of Series - Shunt Characteristics for
Virtual Implementation of Solar Cell Module
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Dept. of Electrical Engineering, Konkuk University

ABSTRACT

The solar energy is purity and infinity. Solar

power converter were used to convert the electrical
energy from the solar arrays to a stable and
reliable power source. So much country research
this solar energy system. The photovoltaic
system is construct many solar cell array.
In this paper, new implementation solar system was
showed buck converter that V-1 curve produced. This
system can be used to study the short-term and
long-term performances of solar cell and efficiency.
This system is a far more cost effective and reliable
replacement for field and outdoor flight testing.

Study of buck converter, analysis and control shun
t - series connection characteristics of solar cell array.
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Fig. 1 Solar cell output characteristics with
varying radiation.
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Fig. 2 Solar cell output characteristics

with varying surface temperature.
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Fig. 4 Solar cell configuration using Buck Converter.
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Table 1 SM-50 specification.
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Fig.’ 6 P-V Characteristics Curve of array Converter.

V_out VP11
40.00 .
series_vokage
30.00 p----f----- drmrmmennees fommmennneed frommeennes R
20.00 foedremmnmedennnns PSSO SO AU R )
10.00 |- ﬁ -----------
0.00 H H H :
0.00 2.00 4.00 6.00 8.00 10.00
Time (ms)
(a) YHE| 23 HFA| MY g
(a) Current wave form of Series Converter

350 L'l

0

15

0

150

10

(7]

000 1

ua"' ¥}

100

250

200 b

150

100

(3]

0.00 1

am 100 400 LY. ”wo 0.0

T grs)

(b) Teie] WE dZA A F ood
{b) Current wave form of Shunt Conver ter
ag 7 fuE oo wE ’.‘J.J M&F g -
" Fig. 7 Voltage, Current Wave form of Shunt,
Series Converter.

== sertes 1 fipple

5 10 15 20 25 30 33 40 a3

(a) g AgA e 2|28 .
(a) Voltage Ripple on Series Converter

- 175 -

-
i

° —— shunt 1 fippie
£ | —w— shunt 1.2 dpple
~©- shunt 1 unit ripple
81 | —— ehunt 1.2 unit dpp
L
o}
sl .
4
sl
2+
1
° .
[] s 10 - 18 20 - 28 30 35 40 42

(b) HE HFA| MF 2/EE[%]
(b) Current Ripple on Shunt Converter

a8 8 2 EE
Fig. 8 Ripple Ratio.

54 B

B =2oAE BHERA oeole 4TEE 9
g AAsn 1 S4E BUSUG A8

3G Auedan FEddEsAs o
3 WL AuE AE AALE A
1 AF o 20le] Ahasht A
3}‘11 L AP g 2
Hyse A9E4E FAT 4 AU

wEh 3AAE &9 AgeE o
AE Aolg BASAL, Aol
W ZuE ARAS Aolg FUY

F

=
e

rle »e
X,
Ju
im & o
i
e
i

ox.
mu‘. N]O
il

ot
\?i

(B g
XB_L

s}7

o

Y

=
N
o

-

2 U
x
l‘i

r
o

Q

q

du o A
E._V_E
i)

£

4
yo &
2

e S

o|g3 AFE wHoR 7.
%E 2 dAE V)dxA

Faielo} gk,

toe
2,
k=)
e
i
i
m
o
o
rE
ot
i
r.8.
'R ok

[1] Kame Khouzam, keith Hoffman, “Real Time Simulation
of Photovoltaic Modules”, Solar Energy, Vol. 56. pp. 52
4~526, 199%.

2] A% “HEAA FTEL HF AHRIA oA BY
A AEAsASEHE =84, pp. 10~13, 2000,

[3] Y. lida, Y. Fuchikami and Y. Neba, "Analysis of step-up
chopper circuit with photovoltaic arrays”, IEEE Japan
Annual Meeting, Vol. 4, No. 841, pp. 4/180, 1998.

{4] Jae-hyun Yoo, "Analysis and Control of PWM Converter
with V-1 Qutput Characteristic of Solar Cell”, ISIE 2001.



