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O ABSTRACT 0O

This research deals with the improvement of the performance of an alkaline water
analyzer system, indirectly coupled with a photovoltaic system. This done by using a
neuron tracker based on a neuronal current estimator, and a variable step algorithm for
estimating the duty cycle used to adjust the the DC-DC Converter in a Matlab/Simulink
environment, to track the maximum power point of the PV system. As a result, providing
the largest possible energy to the alkaline the alkaline Electrolyzer, to raise and improve
the hydrogen productivity under the available solar irradiance conditions. In this context,
the paper presents a new model for a neuronal current estimator, to rapidly and directly
estimate the short circuit current, without the need for periodic separation of the PV system
from the load to measure the short circuit current, thus avoiding the resulting power loss.
So, the optimum operating current for a PV system can be easily determined for tracker
MPP point. The research also proposes algorithm, operating with variable step size, to
improve the dynamic performance of the tracker, to achieve the adjustment of the duty
cycle of the voltage changer, while tracking the MPP point, and to secure the maximum
power transfer to the alkaline Electrolyzer from the PV system. The simulation results of
the Photovoltaic-Electrolysis system performed in the Matlab/Simulink environment,
showed that the proposed neural Tracker achieves an optimal performance of the operation
of the indirectly coupled photoelectric system compared to the direct coupling condition
without a tracker and without a voltage converter.

Keywords: Photovoltaic-Electrolyzer, Alkaline Electrolyzer, Indirect Coupling, Artificial
Neural Tracker, Short Circuit Current Technique, DC-DC Converter.
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Overal efficiency of PV-electrolyzer with DMPPT-ANN

eff __PV-ele

gl Allaall Ailida 3p S i ¢ el auilall alodiiuady AUl (,iguag ) Julail) ol Bg S (22) JS)

Overal efficiency of PV-electrolyzer with MPPT-ANN

— % N

teeth|
g glal) Allaall A8lAa 5o S die aajall aiiall aladiuly AniU Sgdag gl Jalatl) ol 3 liS (23) Jedl

QOveral efficiency of PV-electrolyzer with without MPPT

| | |
________ o - - — S
.......................................................... eftele100% RRORE | ARRETLI T OTEns DR ETRERRE T
tdted el
""""" Ll Ll
b} | | | |
) 1 2 3 ] 5 ] ! ]
tmedh)

LAy glal) Allaall A8NA B liS Nie aiie aladid () 9d AU gdag Sl Jalatl) 2L 3p LS (24) Jedl)

el gt dad abiel vie A3l cef firyoere (SsaseS) Jilail alai 30 (2) Jsandl el
il gy (5l el alainly Aail 5 WSH o Juadl (f Jaadly L )eds 12 Qdlal) deldl die Sl Dl
bl oY) Al 4y ¢ xmall suanll il

sl ef f o, Ailide 35S vie 435U ef £, gle (risdangSh Jalail) Ui 3o St o Juabi (2) Jgand

ef fou—ste DMPPT-ANN MPPT-ANN Without-MPPT
effpu—s!s [effste = 100%) 0.9159 0.6682 0.4451
effpv—eia (effete = BD%) 0.7326 0.5343 0.3561
effpv—eta (effere = 70%) 0.6414 0.4675 0.3116
journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

28



Dl il 3)la JL\EM‘A: Ky @MC_\ML.\;C:}AJ e\mbﬁywﬂ&ogﬁw

tGlbuagilly clalitiuy)

Sl e LY Al B SsngseS syl cle Allae sl el st a1 8 S
%> Jae dae By Jasial dediud) Jedil) daus ol 3ladl) Bpatie de)lshy (Jsuac adiie alaiuly
A el 43) Jaa sills oilad) o5 Le el oSy ¢ Jllys .Matlab/Simulink diy 8 i
Glily o Jpandl 8 4t salidl PV laall sl 5yl s pasil oalyl) 7z 3sail i) v
PV alail i) Jordill L5 sl UL deadiiall jeadll 5L a5l 2 58l Ssuanll 73 sall Gyl
et geadl) Byla s el Aglee o LT A8 6 i) S e i) 5 el
Saelinall eIV auat 3 Jled J<5 Caeale Ally el Gl 5eladll it Ayl 158l S v
MPP il o5 die afiall
Lfigan g 5eSl) ALl 2Ly el (ge (Se Lae PV Al 50US ad) oz jitall Jguan]) aiiall (ia v
e o by L Fsas sl dilaill dlee e U (g el Aali) s L Al Allaall 493540
s ipa g eSl Jalanll aUad 3ol paual
coiall elaf 8o liy Bl ¢ pilall e LY O Jsamg Sl Jidatl) Ak oS o i) <yl v
Ay SN 8538 e (e aie (s Skl QLY Ala e Juadl 4 A
4 A3pal) Al g lajind Aggan (Say LS (A oSl A8l Al am dagus (g yued) IS v
Ll 3N @ld lSaad) & il o ol e di 388 Cpmpaed) alatinly Sl gl WA il
gl @y el A0t ayliie Sladlys ¢ Fsadas Sl daladll sl alasiinl duhyy alaaWly as v
Al Aadiu) e 2aY) e Dju lee Al lae o Adle el pledY) sadl Gl Lal
S e S IS0 Gl 13y QY sl sl el sl alasinl e alae Wl G sugl) Y Aigaias <)
Al Gava pmdY) i nel) F UL ey Fging Sl il ddec

References:

[1] ZIANI, A.; ALSHANKITI, I.; KHAN, M.; IDRISS, H. Integrated Photo-
Electrocatalytic (PEC) Systems for Water Splitting to Hydrogen and Oxygen under
Concentrated Sunlight: Effect of Internal Parameters on Performance. Energy Fuels, 34,
2020, 13179-13185.

[2] IDRISS, H. Hydrogen production from water: past and present. Current Opinion in
Chemical Engineering 29, 2020, 74-82.

[3] KHAN, M.; ALSHANKITI, 1.; ZIANI, A.; IDRISS, H. Demonstration of green
hydrogen production using solar energy at 28% efficiency and evaluation of its economic
viability. Sustainable Energy Fuels, 2021, 1-10.

[4] KHALILNEJAD, A.; ABASPOUR, A.; SARWA, A. I. Multi-Level Optimization
Approach for Directly Coupled 1 Photovoltaic—Electrolyser System. International Journal
of Hydrogen, 28, 2016, 11884-11894.

[5] SHAHID, M.; MUHAMMAD, A.; MAHER, A.; MOHANNAD, A.; TAYIRJAN, T.;
HICHAM, 1. Sixteen Percent Solar-to-Hydrogen Efficiency Using a Power-Matched
Alkaline Electrolyzer and a High Concentrated Solar Cell: Effect of Operating
Parameters. American Chemical Society, 5, 2020, 10510-10518.

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
29


https://www.sciencedirect.com/science/journal/22113398
https://www.sciencedirect.com/science/journal/22113398

Tishreen University Journal. Eng. Sciences Series € 2021 (6) 2asll (43) alaall avigl) aglall . 050 daals dlas

[6] AOUALIA, Z.; BECHERIFB, M.; TABANJAT, A., EMZIANEC, M,
MOHAMMEDIA, K.; KREHID, S.; KHELLAF, A. Modelling and experimental analysis
of a PEM electrolyser powered by a solar photovoltaic panel. Energy Procedia 62, 2014,
714 - 722.

[7] MUSTAFA, E. A photovoltaic powered electrolysis converter system with maximum
power point tracking control. International Journal of Hydrogen Energy 45, 2020, 9293-9304.

[8] ULLEBERG, Y. Modeling of advanced alkaline electrolyzers: a system simulation
approach. International Journal of Hydrogen Energy 28, 2003, 21-33.

[9] HADEED, S.; ALI, F.; ABDULLAH, N.; KALED, A. An intelligent control strategy
of fractional short circuit current maximum power point tracking technique for
photovoltaic applications. Journal of Renewable Sustainable Energy 7, 2015, 1-15.

[10] A. NADEEM, A.; HADEED, S.; NISAR, A. Online current-sensorless estimator for
PV open circuit voltage and short circuit current. Solar Energy 213, 2021, Pages 198-210.
[11] MOSTEFA, K.; MADJID, B. Artificial intelligence-based maximum power point
tracking controllers for Photovoltaic systems: Comparative study. Renewable and
Sustainable Energy Reviews 69, 2017, 369—-386.

[12] REVATHY1, S.; KIRUBAKARAN, V. A Critical review artificial neural network
based maximum power point tracking technique. Journal of Critical Reviews 7, 2020, 400-412.

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
30


https://www.sciencedirect.com/science/article/abs/pii/S0360319920303396#!
https://www.sciencedirect.com/science/journal/03603199
https://www.researchgate.net/profile/Ali_Murtaza3
https://www.researchgate.net/profile/Ali_Murtaza3
https://www.semanticscholar.org/author/A.-Nadeem/32618343
https://www.researchgate.net/profile/Hadeed_Sher
https://www.researchgate.net/profile/Hadeed_Sher
https://www.researchgate.net/profile/Hadeed_Sher
https://www.sciencedirect.com/science/journal/0038092X
https://www.sciencedirect.com/science/journal/0038092X/213/supp/C

