Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (43) No. (1) 2021

A5 JSir Arigag gsl) ABlal) a3 (alle—dguac) afiial aa igal gl
el gl dly Jae e gt 500 jigh i

(2021 / 1 /25 & il 33 .2020 / 2 / 8 g1a) &)

a uaa-\-n O

Lpiall ganll G caiall HSA @lal alaaia) o S aie skl Baas duagie Gl a3,y
bl Aoty akss agiil (Fuzzy logic, FL) Ll shadls (Artificial Neural Networks, ANN)
.(Photovoltaic System,PV) asis ;S 4l kil (Maximum Power Point Tracker, MPPT)
Juill Jigi o o J9¥) Asjall B sy Gfialiie Giilage g il iladi=sanll aiiall Jee (s
Sis M gha miga aladinly PV LUail (Voltage of Maximum Power Point, VMPP) JiaY)
agddl gyl pg 4 i) e alde¥l «(VMPP ANN Estimator, VMPP-ANNE) issac
syl 6 WL pgumall il 23 sadl ACE 4gumal) 3020 (il LoD iyl 5226 e Jpaall
Developed Fuzzy DFLC) aile aSaial sl zdgai pladinly cdaaliall Judill dons dad past Ly dulil)
aaiiudly (DFLC el aSaiall Jaall cilyiie opisy sl & Uadll J<&y s (logic Controller,
el Sl ¢ UL L paiall gall adl) Jase dee 3y50 (A aSaill deadiial) dpnliad)l Jelil) dpns apaail
Se dga 0o )Y (MPP dkss o b Jad) ¢)VG oz sidd) MPPT-ANN-DFLC ilall= i suasll
il dga oo WMPP gl yaas 8 A8 Lgie s Alal) gy Sld ) dpsuanl) Sl aladi)
DFLC aSaidl Sl elo) rad 8 aaliy 3 Llall Ghiddl aladiad e oyl aiidl S0,
MPPT-ANN-DFLC aall Juai) ¢18y1 <Matlab/Simulink iy 3 sl slSlaal) aili el

ga e Gilagial (Al 3l sae aladi) a4l oo i)

Bl g A cle Ghie ddmia dbspac Gl ¢ alaal) delany) dhi aiie dalidal) claldl)
- oeisall agall adly Jase i gidal)

Hpgw — LAY — oo Amalas — AulgSlly LSSl Auigh A LSSl o8l Awtin acd —aelas dbuf
imanedilaneh@gmail.com

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
11


mailto:imanedilaneh@gmail.com

Tishreen University Journal. Eng. Sciences Series € 2021 (1) 2asll (43) alaall Zavigl) aglall . 050 daals dlas

Development of a New Model for a (Neuron-Fuzzy) Tracker for
Photovoltaic Energy Systems based on Open Circuit Technique
With DC-DC Boost Converter

Dr. Iman Dilaneh®
(Received 8/2/2020. Accepted 25/1/2021)

O ABSTRACT 0O

The research introduces a new methodology for developing a tracker based on the use
of artificial intelligence technologies such as Artificial Neural Networks (ANN) and Fuzzy
logic (FL) to track the Maximum Power Point Tracker (MPPT) for Photovoltaic Systems
(PV). The proposed neuronal- Fuzzy tracker action is achieved in two successive phases.
In the first stage, the optimum operating tension (Voltage of Maximum Power Point,
VMPP) for the PV system is estimated using a developed model of neural tension
estimator (VMPP ANN Estimator, VMPP-ANNE), using the use of open circuit
technology to obtain the database necessary to train the problem neural network for the
neuronal estimator model. In the second stage, the value of the appropriate duty cycle is
determined, using a developed model for the Fuzzy logic Controller (DFLC). Where the
error in voltage and its variability is the input variables of the Fuzzy controller DFLC,
which is used to determine the appropriate the duty cycle, which is used to control the DC-
DC Boost Converter switching cycle. Thus, the proposed MPPT-ANN-DFLC is
characterized by high MPP point tracking performance, on the one hand because it is based
on the use of neuron networks that are characterized by high accuracy and very fast VMPP
determination. On the other hand, the proposed tracker, is based on the use of Fuzzy logic
that improves the dynamic performance of the DFLC controller. Simulation results
performed in Matlab/Simulink environment showed the best performance of the proposed
MPPT-ANN-DFLC tracker, compared to using several other reference tracker models.

Keywords: Maximum Power Point tracker, Artificial Neural Networks, Fuzzy Logic,
Open Circuit Technique , DC-DC Boost Converter.
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