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ABSTRACT

A Study on the MPPT Control Characteristics of
Solar Cell using Matlab—-Simulink

By Lee Heon Jung
Advisor : Prof. Geum-Bae Cho, Ph.D.
Major in Technology and Home-Economics Education,

Graduate School of Education, Chosun University

Now a days the world consume many energy resources. Among
them electrical energy is depending on nuclear power generation
hydro-power generation and thermal-power generation. Those
generations have problem exhaustion resources, environmental
pollution, an ecological system destruction. So recently green
energy is spotlighted. In this paper research photovoltaics system
using the solarpower generation in the many green energy.

This PV is effected by insolation, the cell surface temperature
and load etc. Those parameters are effected to I-V characteristics
curve and P-V characteristics curve that have non-linear
characteristics. These parameters need to minimize energy loss
and maximum power point tracking (MPPT) by PV module cell.
The most well known MPPT control methods are incremental

conductance (IncCond) method and perturbation and observation
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(P&O) method.

In those method P&O method is increase or decrease of output
voltage by PV module cell. This way is relatively simple
algorithm and indicated excellent tracking performance.

In this paper describe maximum power point tracking for
photovoltaics system that generally used to constant voltage
control method, P&0O control method algorithm, incremental
conductance control method algorithm and newton method

algorithm. The simulation has been done by MATLAB.



I. A/ &

AAE &2 vz ALE 202 gk 2 FAAE A7 AqURA =
LAHLA, £HLA, LA &5 ot o|HF WA YA F
g avzfez ALEHYgY HAEE 17, 349 € AEHA 9
2 EAE ol AFZ et olEF EAE AZEH7] A AAAAY
el g A7 LA o] Fox 2 k. 53] AR AL F
F&ee, AqUAEIAAGANA FaA7E 3L, FRAEFTE A% AR AR
folg} EF T A FBEALYLS AT FAAS L QAo AW, g
AL dAY, &5 wE ST Wik dux] HBREo] Ys
TAAE /AL g wdeA, olfd EARE AZ s 8 dFAz
A% AGPRI)Y] BEE oldt Be A7 AL g

G AA2Re A4 HFAR = F FAEAA #HEg 2
9 AF-AY A FH(A-V Characteristics Curve) ¥ AE-A g
(P-V) S4FAe] vl ez HlgE SAE 7 YA &49 3
&3t B FAXE TEHLE AHEE) HAlAE S5 A4 T W
= 4 HAAHgE d< & JEF st MPPT(Maximum Power
Point Tracking) Aej7} 283}t o] HYEIdH L FF3= A%
W F 713 o] o]&3+ Ao L2 Incremental Conductance
(IncCond)®¥ 3} Perturbation and Observation(P&O)¥4o] gt} B4

I F PO YL HFAR Y EAYE FrF ez 7 =& 3L
AR E2H HAAGALGHE FASd= YA o2H v2F Ao dieFol
A HEAE 4% 3 oS Jdehdd. x| dRzdo] dA A

] ¥

i} bR AAE W A5 HAALR SANA BANA I, =



g Y Fx7e] e AFAE HAYAFH FH AA}A =He 4
Aol 9.

IncCond(Incremental Conductance) Ao €3 FL 3 dadx
s AR A2 v oA AR L Aol Y
22, P&O B4 9 AU HAWAGAHANA AAF, LAFES 7
A dEZFo] et 7iA Fie 92 S BU4sts Bgold.

2 =RddAE g F LA HQgAHY FFLA Y A2E Fo
g B} w23 AF3 Newton Method Aol LI FE Algtslsic).
ol AFs S5t 7€ dE AEHIL Y= P&OAS ¢ F,
IncCond Aol ¢3eFEFH t©lEo] Newton MethodH ¢ ES
MATLAB SimulinkE °¢]£3le] 2d3 3 A93t Newton Method
WA o] el S Y5staA s



II. € 4324 MPPT Aol

A. g FAA ] 54
1. g FAx e FF54

HdAzE shisE o] &3 33 AR 9} o VEAE o] &F IA
AR ), 3717249 & (Photovoltaic Effect)F o] &3te] 3 A
1A 2 HBA I E BEA] 22A2H HFAA] F2E H2AY T
FAA ] A Sidl 571 & (P, As, Sb) 55 FFAA @%E NY
EA 371 9£(B, Ga) & IAFAA @WE PI HEAR o] Fojx
P-NA# 7&= 5o gr}.

Y 2-12 Pe] AR W B7]AYe] EAFHE o] &F HFAR T
748 =& vehd Ae)rh

M9 AR o) FHA dolexs} [, AVE e FAFAL
2 FAHe JAE, o] 3FQA the]R=E AFsE Fo| EibedEz
AEAY 2 ZDF9 NE A3 (Sheet resistor) & EASE A AA
¥ R, o 92AF R, ZHk ¥

gdAz] xhe gAsts Yo dF= ZdAA
F3 2 " kAR] el F5Ee] e &
g},

A71A I, & 94 el o HALD A (Carrier) 7} 824
B e A4S W SIRE FH E=2E AR, L HAFE

)

dhabsle, 39S
A FeHes 3}

B o

|



A I, ok ) dgold. 92AY R, E o449 tholes 544
Holi} AT A5 AT EAHE FAARE e, RS R,
& zzt AR Eel EANE AAARE R BolFE FaATE
e

e
|
A
AVAVAY
n
N
N
Q<
|
AVAVAY
%.'-U
AVAYAY
'_;U

Fig. 2-1 The equivalent circuit of solar cell
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Fig. 2-9 Getting radical values using Newton Method
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Table 3-1. Parameters of photovoltaic module

Parameter Value Parameter Value

Maximum power 215[W] Temperature 25[C]

Open circuit voltage | 51.6[V] Max. power voltage| 42.0[V]

Short circuit current| 5.61[A] Max. power current 5.13[A]
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Fig. 3-1 PV control system using simulink
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Fig. 3-9 P&O fast changes in solar radiation in solar

output attribute control
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Fig. 3-11 If there is no free factor controlling the IncCond
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Fig. 3-13 Newton Method controlled insolation changes

in the output characteristic curve of solar cells
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