[ Downloaded from journals.sut.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.23223146.1397.5.2.3.3 ]

D055 (S Sy 4 g0 (Amba Jlao (30 o oS J S 14k
ol sl 9 S0k Lulyd cod (Sadygs Joko &5 33 Olg JTuo dlaii

£ 4
3™ ;
* 3 »

}/(f"oﬁb
Y N - N \ ., 50
S O Foww y | S Yo soly “ . >
CPL Py 1 jodmw 9 (SH9Y0 S U/,JM"UW/..;U/L.LL"/

delavari@hUt.ac.ir «ol ! coldas (Oldas i o8l (5 gwelign 03,8 Ll ¢ G O Niwnd g5’ Y ojlods — B 090
Zahra_rashidnejad@yah00.com <ol 1 (Ol cOlen gnzs ol8Lisls G5 1 owikign 03 5 okl gulid )87 (g gomitils’ WAY lowo 9 jls

Y JIF Olrio

ISSN: 2322-3146

http: //jnsee.sut.ac.ir
OFAV/VAY 1l o ydy sl IFAP/0 /Y0 tdllie 5L 5o 5 50)

e 5 (530 de J ST gy &8 (B e J ST (6055 5 S Oble S 5 L el ol s
. . sols slaojly
Sy Sl o slgiiy il Jsbe 53 Ol5 ST B L) Sl e S 45 i

Maddﬁf&\.kb‘ ] 423;)\_)5 oalainl 398 6:«.3_‘}‘ Q_‘M ui}) cd‘}}' ;\b%&w ‘6”\7:,)},‘1}“
s 3 gomal GV o s 4 il s U8 056 0T 53 8358 o (b (608 45 0 Jie 5 2 5 oS Ol
35 o) 3 Sl S 3510 S 5o b s ISl YUt ol Al es Jilas 534S LT Ll 6l Ol Sl b s,
j;ﬁﬂclﬂ-“éj‘*_l-l;’u‘C—M“°~\-7‘°-’)}Tujf*§f~‘\)l-ld“-|ﬂ’=§Wl’”d‘j&y-lﬂ;dyuiiidu‘@‘f’ .
: : (ol ol
(a3 5,8 o il oL ()55 1 eslial L (golgiiy gy s 4l e ) Sea DU e
e f v = Jiw s S de oS xS
6\ﬁ.;ﬁf@)l}6ﬁlﬁj)|J)}Asik-4;_\.«,ha_lffo).aV.Ajgsﬂpkilfi):radz%o&fdﬁfajgw S v ks
s S0 i 5 0L S bl 53 oS J 28T pl 5 Shas (algiey oS J 285 Sl g 4 lis i el bl

338 oo sl (e 43 50) Jghze Jlie 3 (58 o oS 257,


https://dorl.net/dor/20.1001.1.23223146.1397.5.2.3.3
http://journals.sut.ac.ir/jnsee/article-1-174-en.html

ir on 2025-07-20 ]

jour

ownloaded from

o

—_

Design of Fractional order Adaptive Terminal Sliding Mode
Controller for MPPT in a Solar Cell under Normal and Partial

Sahand University Shading Condition

of Technology
Hadi Delavari® and Zahra Rashidnejad Heydari?

Journal of Nonlinear
Systems in Electrical

Engineering ) ) ) ) o
Vol 5. No.2 Corresponding Author, Associate Prof, Department of Electrical Engineering, Hamedan
Auturmn and Winter 2018 University of Technology, Hamedan, Iran, delavari@hut.ac.ir
ISSN: 2322 — 3146 M.Sc. Student, Department of Electrical Engineering, Hamedan University of Technology,
http://jnsee.sut.ac.ir Hamedan, Iran, Zahra_rashidnejad@yahoo.com

‘ ABSTRACT
In this paper, by combining fractional calculus and sliding mode control theory, a new

fractional order adaptive terminal sliding mode controller is proposed for the maximum
power point tracking in a solar cell. To find the maximum power point, the incremental
Photovoltaic, conductance method has been used. First, a fractional order terminal sliding mode controller
Fractional calculation, is designed in which the control law depends on knowing the upper bound of uncertainty in
the system; but in practical application it is difficult or in some cases impossible to calculate
this upper limit. In this paper, an adaptive law is given for online calculating of this
parameter. The stability of the sliding surface, as well as the finite time convergence of
closed-loop system, are proved using the Lyapunov theory. Finally, the performance of the
proposed controller is evaluated both in normal and partial shading conditions. For a better
comparison of the proposed controller, the performance of this controller is compared in the
presence of load variations and the variations of system parameters with the conventional
(integer order) terminal sliding mode controller.

Maximum power point tracking,
Incremental conductance,

Fractional order-adaptive terminal
sliding mode control,
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