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ABSTRACT

The last decades witnessed a significant utilization of the solar Photovoltaic
(PV) energy around the world, causing high amount of decline in their initial capital
investments, and an increase in research and development (Rand D) associated to
the PV for promoting their electrical efficiency and power generation performance.
The revolution of PV Rand D occurred as a response of different fossil fuels severe
implications on the planet, including North and South poles ice melting, climate
change, global warming, and extinction of numerous types of animals and plants. In
addition, the increase of using PV systems was due to their long lifespan, and the
reduction of the operation and maintenance costs in the long terms, making them
efficient to be wused for the low-scale residential and commercial applications,
beside the large-scale for utilities and large districts. PV Rand D work has been
conducted on converters, solar cells, DC and AC cables, and batteries to improve the
whole PV system performance.

In this work, the performance of PV system is used to compensate the need
of the electrical grid and it is investigated with the use of a smart MLI. The method,
of obtains less number of switching power components obtained is investigated as
well. The research is divided three major aspects: (1) The a theoretical framework,
particularly on the working principle pf MLIs and their importance for PV systems
in facilitating DC-AC power conversion with high voltages, and their impact on the
compensating of much amount of reactive power. (2) Implementing simulation via
MATLAB software for conducting an analysis of MLIs performance, and (3)
conducting an experiment of a 10 kW PV system on site with a 3-Phase MLI. The
three aspects results reveal that the using of 81-level converter is more effective
and functional than using the 27-level converter. It was found that a 81-level

converter can provide less value of the total harmonic distortions, less value of
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reactive power, higher electrical power conversion performance in comparison to
27-level converter. In addition, 81-level converter has less complexity of electrical
circuit design, and a smaller number of switching patterns needed for the power
conversion, which makes 81-level converter more costly and effective in the
comparison to the27-level converter.

The results of the efficiencies and total harmonic distortion that the more
level the converter has ,the better the efficiency would be the less THDs are in
addition, the value efficiency range between (48%) in the level 5 to (97.2%) in the
level 81 and the value THD range between (27.33 %) in the level 5 to (1.74%) in
the 81 level.

IV



LAY

& s Lae callad) el pan 3 A g g S Apusadil) A8 170 Lahadiiad dpualall o giall Cingd
i guim 5 50 AU (ki yall sl g Canll (5 sone (8 ok 55 LIS 5 Ll il 3 S (alisl
AlainlS 40 gum g el A8 (& ohaill g Gl 5 ) 8 i A8 0 55 400 HeS) LgieliS ) 5]
Ohadll & 2l b g3 Gl 6 Lay ¢y siall a5l sl alasin¥) dagn cliaa 3l 5 jdadl) e lxill
Ul 5 Sl gl (e Baae gl al kg gl pall Galiia¥ly Ll iy (sl el
ol i)y sl U ae () At guim g 5ol AlaiY) plasinl (5330 aa i lld ) Ailayly
6 ypall Ay jladll g Al cliplaall 8 alaaiudl Allad Lelaay Las i shall sadll e Dluall y Jusiil
SIS 5 Apusadl LAY 5 Y sl e 4 gain g 568Uy shaill g Canll Sl )yl i3Sl citdasall

(eIl 5 s g Sl il gl Cpaath iy Ul 5 a0 el il 5 aisall L)

Al eS) Al ) Aalall (e il aadiiall g eSH il glal Gasd &8 cdead) I
Ga oSl S e JBl 220 e gaanll LA (e (S i) 48kl and a5 S5 smasladinly
e Lo Y e g ka JUal el oa) (1) sty il ga 4830 e Ganll Jaidy 4l 5eS1) A8al) Jy 5a5 Jal
Al A il aana yiall Ll A8l Jysad Jagasd (8 A san g S AalaiDl dipan] suSlall Jasll e
Jlad o) padtdilenali p e BSLaall 2w (2) AsboeS)) Al o eS8 (s loos il
Jnallaladinly adsall 3 Jal g SLS 10 508 gan g 5eS alail 4y jad ol al (3) 5 ec¥ paall sdaslay
27 On s pladind (e duiala g5 Aleld ST 81 (5 sy Jma aladiiad of AN il sl il i3S
Ji Ay AN A8 gl e pdill JA el asr O (Sar (st 81 2 Jsmall O any 8 (5 glsa
(lly 1) ALYl (6 siwe 27 53 Jsaally 4 jlie Al 5 AL Jy a8 e ol 5 cdadlizall oLy Sl
Llail o JBl aae zlingy il oSl sl araall joS 2iad e (s 5iee 81 53 Jsnall (ssinn Y
Jsaally 4 )lie A8l Cun (e Aillad ST (5 5iin 81 53 Jpnall Jray Law iUl 3 a3 Jal (g gl

(S5 27 (52



Bguﬁ\wwg%ﬁw\)ﬂ\bw\dd’.ﬂjb;\ﬁﬁ\:\ﬁgwdﬁ@cd}éﬂ\ég\é\_\.\“dhw

81 G siwall die 1,74 % 5 ualddl (5 sisall 2ie 27.33% (pn ) 5l



Do sall dnals

Figh 4

Jdaia i Ao Jalais) § 8 da glatal AlalSia dpcad 48U 44 glale
Sl ghasal)

J,)Mé)\.kdm

FETAL] a\JJ'.'\S.J Q\A}JL\
e
8yl il g S Al 5eSI Anigl)

il

osiall e 315 Mae Jallae o

SN dlae e dasa -J-E-i

+2021 » 1442



