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The NéW Modeling of Solar Cell for Virtual Implement Of Solar Cell
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ABSTRACT

A study on photovoltaic system has a lot of
problems. Such as repetition experiment in the
same condition, development of MPPT (Max-
imum Power Point Tracking) algon‘thm[l]m, dev-
elopment of islanding detection algorithm and so
forth. The reason is that solar cell output
characteristics are varied by insolarion and
surface temperature of solar cell. Therefore, the
assistance equipment is required which emula-
tes the solar cell characteristics. In this paper,
propose the new modeling of solar cell and
verify this modeling using MATLAB simulation.
And experiment virtual implement of solar cell
system using this modeling.
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Fig. 1 Equivalent circuit of solar cell
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Table 1 3[kw] PV system output characteristic of
varying insolation at reference temperature

YA Voc Isc Vmp Imp
[mW/ci] vl [A] [v] [A]
40 407 5.01 327 4.26

60 412 6.51 332 5.76

80 417 801 337 7.26
100 422 951 342 876
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Table 2 3[kw] PV system output characteristic of
varying temperature at reference insolation

o Voc Isc Vmp Imp
[°C] -~ [V] [A] [v] [A]
0 462 9.36 382 8.61
25 422 951 342 876
50 382 966 302 891
6} 342 981 - 262 9.06

(a) QAR BSHA| V-1 B3imY
(a} V-I output characteristic at varying

insolation
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(b) P-V output characteristic at varying

insolation
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Fig. 2 3[kw] PV system output characteristic graph of
varying insolation at reference temperature
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(a) 2 BISHAl V-1 EHS4
(a) V-1 output characteristic at varying
temperature

(b) 2% HEIA| P-V ESEY
(b) P-V output characteristic at varying
temperature
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Fig. 3 3[kw] PV system output characteristic graph of
varying temperature at reference insolation
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Fig. 4 VISC system circuit

H 3 VISC system MAIALY
Table 3 VISC system design spec

de At 620 [V]
&g A 450 [V] (MAX)
L 30 [mH]
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a2l 5 VISC Al2E &¥uty
Fig. 5 VISC system output characteristic waveform

H 4 VISC system SHEA
Table 4 VISC system output characteristic

HFAA =9 VISC A2" &8

R Rz Ri Rz
A 3450 374.0 34578 3718.17
I 867 7.05 865 7.02
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Fig. 6 Solar cell V-Ioutput characteristic
when the temperature and insolation are varied
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Table 5 Comparison of model output characteristic and
VISC system output characteristic when the
temperature and insolation are varied

2d &9 VISC Al2d &8
o YA
(:C) (mW/ | VIVI| I[A] | VIVI| aVIV]] T[A] | AIlA]
cm?) 1

10 30 [1640| 412 | 104 3 314 | 04

15 50 |22447| 564 | 219 5 57 01

0 80 |307.84| 774 || 303 5 62 | 008

30 100 ||341.15| 858 || 346 6 84 | 01

25 100 || 3450 | 867 || 342 8 36 04
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