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Simulation of Solar Cell Maximum Power Point Using Matlab

K.Y. Lee’, HS. Kim", JM. Park’, G.B. Cho", HL. Baek’, and D.H. Kim™

Dept. of Electric Eng. Chosun Univ.”,

ABSTRACT

PV model is presented based on the shockley diode
equation. The simple model has a photo-current
source, an single diode junction and ‘a
resistance and includes temperature dependences. An
accurate PV module electrical model is presented,
matching with boost converter MPPT strategy and
demosnstarted in Matlab for a typical general purpose
solar cell. Given solar insolation and temperature, the
model returns current vector and MPP.
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3. Solar Cell

A= 3 Ao o) 4HQ thojo=ol [,9
A7)E ZE AARdez FAHS o 4
olAAQ ol =g AHdE Aol BT
HEAY 2 EAZe AE(sheet) A T8 EA
3= AP AE R HEAY Rad mEsfor g
th AR FHo YAslE He dFEE EW
A ouiabEe gEe £33 e elFdA] A
% AFdeEdor aste, 13

2 d 337]74d %33 (Photovoltaic
Effect)E& ol 83 BYHx9 FI/H3E2& HoAFI

h/\\ n Il
Ny wgz( R V3R

Fig. 1 EHLTIX| S7122

Z1BHer AFHYS] £22 Solar Cellol Yol =&

w2 vt wey tolock A [V S48 2
A3k o714 L, Ak Pel oe) 44E Aelol
(Carrier)7} S|% 276 Wals 2 %2 o A=z

T zEE FMFoll, Iz dAFEA [,9e w
o ol BEAY R,E o444 tole= EA
AM Hojup A A AFoZ FAHE FAEAATS
UeERl®, RS Rp& Z4Z AA Ui &Ass 2
YA YR HAoFe FatAYES velda, 22
A 3R] @it [E SE0 wE gole= ¥
Aol [,& &k9 ¥ 2 FAFE e
3, tho]l =9 quality factors n & 1| AHE 271A
Alel2 a1 E W2 FHAAh FAY dFEes Az
g P-N A% 284 A2dzRY dF [ fT3d
A (D7 2k

[:IL_.[O(@Q(V+[RS)/nkT—‘ ]_) 1)

o714 gE AHEE1602e-19 o2, k= Boltzman's
constant® 1.38e-230lt}, w3k 2% o] walo] oish FA
FE 4 Q9 2o

L=1Iury(1+K,(T—T)) @)

o Ko=sory—Isccr ) (Ty— Ty)elth &
o W& golos X&AF I, A (3elAMe} Zrh
T3 A (3)E T A7 g 9 A 49 Z2oh

—qV,[nk*(1/T—1/T))

I=1yry*(T/T))*"xe 3)

qVOC( 'r:)/nle

Iory=1sc /(e -1) (4)

A8S Fo) R [V SATHAA Rt 3
gatd 4 65)% 2t

v | )
RSO— dd[ l Ve (5)

el eV, el
AN, Xi= T ) Xu= g7 & AkT)

olth. Ed, 1/R,9 @& HopH FAZ F gloEz
R,& 4 (6)7 2.

(v, 1
Ro==[Gr | vt %, v %5 ] ©

AAZ, A (62 g R 22 golth A R&

- 205 -



A (D3 2k

Rs=—dV/dl, ~1/Xy @
_.4,] Noﬂ)\-] U5 BAHAEL Solar Celldl Eg#oz

dolel A#age] gt
*1’53011 91311 ojo]9) [-V 2Ho] AAN T =AY %
et

4. AlEgolH

FAF (AL AF G Sl FH3 e
Z vl e 2 Solar Cello] G322 HYS o,
A He Fof AR tele=g B3 z=nm
A (@ e vl Fee g§4 29 5 o

]L( )™ G*ISC( T,, nom) /G(nom) (8)

AHZHF Ioed 98 AFG(Wm e 598

0129 Yk oz 1000 Wk ¢ dedrh
Aol H4E HE PV Cell) 3}tp|E9} Al g =

Table 1. PV Cell Parameter (8 M)
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Fig. 2 Boost MPPT Block Diagram
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Fig. 3 V-l Characteristics Curves for Temperatures from 0 °C

to 75 °C
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Fig. 4 V-l Characteristics Curves for Resistance from Om[£2]
to 16m[ 2]
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Fig. 5 V-l Characteristics Curves for Irradiance from 25% to
100%
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Fig. 6 Maximum Power Point of Designed PV Module for
Various Irradiance
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Fig. 7 PV Array Characteristics Curve for Maximum Power Point
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