[ Downloaded from journals.sut.ac.ir on 2025-07-21 ]

[ DOR: 20.1001.1.23223146.1401.9.2.5.3]

Lol ph cod Sudg> AT 98 (295 Uiy WIos Loy
(LS Sl HgI! 3 o3l b (2 32 4l

Tod3ds gy 9 "Lihos (g | g usLows!

13 5 N3 o S o313 €3 5lS” 5 3 mikige 0L el uli )18
esi64bahmani@gmail.com

135 (N3 o oS A1 ¢ 5ualS 5 5y gomign 21SCEINS (5L 3liel ¢ gl ©Niawd 93
ahmadniamohsen85@gmail.com

135 68 )1 s S oSN 7 gralS 5 B ki oSSl (5 slewl”

sharifzadeh.hossein@gmail.com

)Q;‘:’ oz':

DOR:
20.1001.1.23223146.1401.9.2.5.3

&/_U‘H»J’;(.’df;tb:/r
Y oylols — 4 0)90
Vo) Glinno g 5l
WY IV olxas

ISSN: 2322-3146

http://journals.sut.ac.ir/jnsee

e &3 5l eslital 53 bles et 1 (S e abe Ll bosis e Ol gl A

iy aba p i (gl W s 55 Glaa )T S0l 5 aabine (g ale ol o Cod sl &S W g g0
bl 553 5 e (2135 OBl b o S5 55 (Gl 53 Oy abhy 2b3) o) &5l e
..usd;?‘sb,t?,uuuuQuu};)obsgw:\:;)ﬂﬁt;b&k@_uL{\,;yﬁdﬁtﬂ%
Lo abe Ll s o SGU 58 e G 5l 15wt a3y 02 S K 25 ol )
Silutings iy S5 (5285 8T oy Sl as 4l (6 1S 8 E (g luangs $STST S eslind
35 sl 18 Sl s s A Sl (Cars by Jod 3l s sdou S Sl b
pb,)}i” Sl » o3l v%):iﬂ WS o b 1y )3 plos I (g leaings 5 odalie 5 kT eSS
OT 6 s (jlwesly Cie S1le 5 Lams 55 S 558 0 &K (655 6 fuS &5 Gl
(St (3t 025 S (Sl O 57 aintis bl 35 ST 93 b (algity 7 b 5 Sae 133 5
ag&:;;wSmou;s@m:,z@L—;.ajf,\jswm;,,ﬁu,sr\»;t@u%ﬁ)}f\n,4;>~u
ol JE Ll LIl (oIl 5 o a5l aslie 350 Slag b &) S ($3lgiy Oy Ay b U3,
66.67% 40.91% b 5 5 a1, ,E Ll Sbla g 5 Conits Oloj ¢ ! ainon olin &K sy 3515 55

a3 e 2alS59.1% |

Sowls” (saoilg

s Sl &5 (g 5lusgy
Ol g i o Lo,

(o abe Ll 2

Sy 5


http://dorl.net/dor/20.1001.1.23223146.1401.9.2.5.3
https://dorl.net/dor/20.1001.1.23223146.1401.9.2.5.3
http://journals.sut.ac.ir/jnsee/article-1-422-en.html

Sahand University
of Technology

DOR:
20.1001.1.23223146.1401.9.2.5.3

Journal of Nonlinear
Systems in Electrical
Engineering

Vol.9, No.2
Autumn and Winter 2022

ISSN: 2322 — 3146
http://journals.sut.ac.ir/jnsee

Maximum Power Point Tracking in Photovoltaic Arrays
under Partial Shading Conditions Using Evolutionary

Algorithms

Esmaeil Bahmani?, Mohsen Ahmadnia? and Hossein Sharifzadeh?

IMS, Faculty of Electrical and Computer Engineering, Hakim Sabzevari University,
Sabzevar, esi64bahmani@gmail.com.

2Corresponding Author, Assistant Prof., Faculty of Electrical and Computer
Engineering, Hakim Sabzevari University, Sabzevar, ahmadniamohsen85@gmail.com.

$Assistant Prof., Faculty of Electrical and Computer Engineering, Hakim Sabzevari
University, Sabzevar, sharifzadeh.hossein@gmail.com.

‘ ABSTRACT

5-07-21]

g

Grey wolf optimization
€WO), maximum power
;%)int tracking (MPPT),

@rtial shading conditions

{£sC),

Emtovoltaic (PV).
=

8
2

[ DOR: 20.1001.1.23223146.1401.9.2.5.3 ]

Extracting maximum power, especially with partial shading conditions, is one of
the most critical issues in using a photovoltaic system. Under partial shading conditions,
the power-voltage characteristic of photovoltaic arrays has several local maximum points.
A maximum power point tracking method for photovoltaic systems should enable fast and
accurate tracking of the global maximum during partial shading conditions to minimize
power losses and steady-state fluctuations. This research presents an algorithm for
tracking the maximum power point in a photovoltaic system under partial shading
conditions using the gray wolf optimization technique. The gray wolf algorithm is a new
optimization method that overcomes limitations such as poor tracking, steady-state
fluctuations, and undesirable transients in perturb and observe and particle swarm
optimization techniques. The proposed algorithm based on the gray wolf optimization
algorithm is implemented on a photovoltaic system in MATLAB software to prove its
efficiency. The performance of the proposed design is compared with two maximum
power point tracking techniques based on cuckoo search and particle swarm optimization.
The simulation results show that the performance of the proposed maximum power point
tracking technique is superior to the compared designs in terms of speed and steady-state
stability of the response, so that it reduces the values of maximum overshoot, settling
time, and sustained fluctuations up to 40.91%, 66.67% and 59.1% respectively.
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