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Abstract

One of the most important cases in using solar cells is tracking the
maximum power point of the PV output, which is done in order to increase
the efficiency of these systems. In fact, a system is in the highest efficiency
when it is at the maximum point of its output. Until now, the operation
methods for tracking the maximum power point have been obtained.
Electronic methods have the advantage of lower maintenance and repair
costs and have been studied more in recent years. In this study, the
different types of electronic methods used for tracking the power of solar
cells have been introduced, the advantages and disadvantages of each have
been mentioned and compared.
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! Maximum Power Point Tracker (MPPT)
2 Maximum Power Point (MPP)
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PV power and derivative curves
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PV polarization and derivative curves

b ! ! T ! { T ! !
"""" Vevipv | : : : : : : i
4 | -dVpv/dipv |- : : H tod - duee i

Current (A)

— VPv/va-'dVP\/lev X
(|7 ) EO— : S - o : __m..-.»-+'
0 P! ittt | 1 1 I 1 MPP
0 02 04 06 08 1 12 14 16 18
Voltage (V)

PV Jsls 0l o 4 Sl 55 Grle 5 0L o e 55 S5 0L o ot Y JSCS

PV polarization and derivative curves

Current (A). Power (W)

[— va — fpv o pr‘lpv -devfd!pv ''''' devldevl
I 1 1 | 1 I 1

0 02 04 06 o 1 12 14 16 18
Voltage (V)

MPP 53 Cogo PV ol slaaasiiin ios plas 18 IS5

) ol 5 Ol gl S (6390 5yl 599 MPP sy (ol ilises (gla s
28 5 a5 (03 g ol e ) 4S5 Le Wiph a3 S 55 L s,
Sl Slidodd il S S 4 Sl 5l M mlis 0l 4 PV sladyls 87 b


https://jots.knu.edu.af/article-1-23-en.html

[ Downloaded from jots.knu.edu.af on 2025-07-31 ]

MPPT L;Lar.:wjijl SIS RPN RS Lagyl 3l ol ST Al gl
:.SJSV.:..‘..EIA:Z.»J 0 mdgbj&:ﬁﬁ)oﬁ.ﬁaw]’bud\’ubﬂ@ 45.).3‘5.)...5&\)19
Godd ot o O 5 SOl olie 5l icul gba meblb b ol eSS )
.J..\SL;O oalaal J}Lw LSLAJZA‘)Q
L5 obas 5Ws) dsbw (s 5 polis tanslis 5 (6, Seilll b obsy ST LY
.LSL;A dewlits MPP Lgo.l.j:g)bz.i.a J.:;)")‘.Lﬁ.aL{)w;dﬂfoj‘-ub(bbjuﬁgb
bjb}o}ﬁdﬂfa)\&\ bd}l.ﬂfjfﬁbw &}jwbd\ijjdu&rﬁ Y
.M@gﬁfwd}wjgdublwd\jjq
warg L, MPP (6,813 oot ool Olloes 5lesliial b s, glassS .8
.LSL;c u:.:z: g;"l‘i) CJL.«:\;:A )\ o)L&w‘)dew SVolas
503,S oslitul diadign Wgy SOl thiadign s e ey b ol eSS L0
Nabil Karami )..S o oot Jskw Gamsein ;5 1, MPP (6,53 o
(2017

ol sl el 5 el U _ols,y (SlacKasS ¥

JOR PR

Syisr AW eslgan gy cpl 53 050 0 SUMPPT ) oy Jeslus ol a4 (o ol )
Shaseion gowin $3) 3 &S VPP (S35 53 55 oS (galowss 4 PV Jiy 5 Sles (gelas
Sl oddiosls (iled 550 K& j3 a8 g, ol asd ails S Gl 0del sy o
(s 5 oo gelali am 53 3,5 o o Jy W5 31 oo 5 43,85 Jis 51, oo 5 0
Ll dal 5 5,565 MPP (5

v
Measure Vpy(k)

v

Compare to Vypp
Error = va(k)- A\

Yes - No
<_Error>0 >
v o .- ’ ¥
Vev(k+1)= Vpy(k)-C ‘ Voy(k+1)= Vpy(K)+C }
[ |

CV&)JQ)%#ZOJQ

! Constant Voltage Method (CV) / The Best Fixed Voltage Method (BFV)

VY OL‘LmA) ‘dj\ 60)@ ‘dj‘ Jl %%{


https://jots.knu.edu.af/article-1-23-en.html

[ Downloaded from jots.knu.edu.af on 2025-07-31 ]

S S sla sy oS50 g%é%ﬁ “ %

Sy ladshs 3 0l ST

5 2L,

S

03,5 & Selil Iy 35 o3Il a8 ABb s 35 i G 51 JSCo20 L5 GVl
S Gy el S3ay e Y S e 0o ol alews 41, DC/DC Jus 3 Shos (5095 5
S 505 sts) Fp 3l VL a0k CV sy S oo Jos ol Gla b o Jy
POV 558 0 Eol e ) . clils dal g (IC 5 P&O usle) Lgs oo S5 aslsl s
ool YU (2336 b sl G2, S 4 MPPT (sla s, s bS5
5Ll 5L g, LYY
lalaly (Vo) 0T 56 e SWs LPV (o 5 515 48 ol ol 5L Jlube U5 g, a5
b e SIS Ko pbar o o S L Lol 0l oo 48 gm0 4 )l ot Ly 5
o) s s Jasl 5 Jor Sl (5355 iy T (S o 0 O e S
0L s MPP 3L 5 0l o e (sadaily ol ol 0ls (LS (A) abasly 5o S
Al e ezl TS )3 50 50 e 31 5 0658 Sl
Vupp = kocVoc (koc < 1) (8

Moc g, Se3lusl sl » oo 2l 93 il ekl ols led V IG5 gy ol ol sl
oaloe (A) gabslas Gillas MPP L 8 oS ul dalis fos 5 pdad ), 5k a0l
g esl Lall s cplan STl daly s o gl e 5, Ses 55 5 000 S
@ Koc oy (503 5dee 4 LiL oo st HIS K o o (o Sldie Sl Lol ey o
Sis Voc (sl 358 o0 ommw wCowl odal St *IA 5 1 IVY o 6lodl 55 o 205 O yg
Sl )3 B g cpl Coman b a8 S 5 55 olgs s ST ilies Byl 8 sl 6
(Saleh Elkelani Babaa 2014)..:06 s 4xls Koc

Current vs. Voltage curve

™k Ivpp |
sC = 1
) Is¢
,sc'"‘ g MPP 1
mPP R
st N
o\
< [
< et A ]
s \
e | \
5, | \
L& I I I‘.‘ 4
I |
2 | \‘. ]
I \
I \
‘r'\“w | \
koc=——<1 |
Voc | \
LIu Ul‘, 1 1l5 ; g )J: .3 35

Voltage (V) i VM‘P"; ’ VOC
Ve = Voc 3 Ivee - Isc o @bl Jﬁ,@

! Open-Circuit Voltage Method
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! Load Current or Load Voltage Maximization
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! PV Output Senseless Control Method (POS)
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! Modified P&O with Fixed Perturbation Step
2 Conventional P&O with Adaptive Perturbation
3 Modified P&O with Adaptive Perturbation
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! Parasitic Capacitance Method (PC)
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! Fuzzy Logic Control

2 Fuzzification

% Rule-base Lookup Table
4 Defuzzification

5 Negative Big (NB)

® Negative Small (NS)

7 Zero (ZE)

8 Positive Small (PS)

® Positive Big (PB)
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1 Neural Network
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! Biological Swarm Chasing Algorithm
2 Particle Swarm Optimization Method (PSO)
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