[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

r] :E J. Energy Conversion (JEED) (555l o5 samasi- sole 4y 5t
Volume: 9, Issue: 5, 2023: 85-104 Vo¥ -AD o VT )l o o,leds 40490

DOR: 20.1001.1.20089813.1401.9.5.5.4

£ ey
LIy

Il

Al 4y haie Sl gend punn (g j95 08y 5 (golasBl o Sl g s A5
Zoicw el )0 SlgglS Voo cud,b
\15)395 QL:J)é ;vél.i.fs)x Lé).:.lc 5""66[{1}5& J..i)é s‘@d" f‘}d-j'

(pedram.ahadi91@amail.com) «:)lul 558 < sodwl 3l5T oSl 0y 958 amrly « SilSo  csdigea 09,5 (655> (ggzeiils -
(Farbod.Fakhrabadi@iau.ac.ir) <l ! ¢y 558 ¢ oMol 53T olKitils ¢1938 91y Sl (pawiiign 05,5 ¢ boliwl -V

@poursh@gmail.com) .|l ¢ 2938 « oDl 13T a8zl ¢053558 alg Sl psdign 05,5 < Lioliwsl -Y°
(farshad.kowsary@gmail.com) ..l sl 938 « codl o131 01Kl ¢35 0ly « SilSla _gwoiigen 09,5 coliwl ¥

VOOVl VEV AT s,k O F N0/ sl e

00 S>

@bl 5 o 53 b (mim Jeniliy g (59l 93 Slaols sy Slasl dnngs Logasie 5 5925 )5 Gonl 55 (6551 005 Anss
Ao ol jo il ged 5dy el S i 1) (65530l @595 5 liee Silgiy a7 (6 yime laools zl meiul g el (U L 3blis 3.8
oo a8 5 1,8 anlllas )90 ] (golamdl Slallae (28,5 a5 o b zoiiew ol SloskS Voo o8y, Slost o Sl § age )b
e Sl Slaslee 1y g PVSYSE 1581 0 5 51 o890 asgs (b g (28U 50 g0y o5 (65,50 ()lime dmline (g ol jo .ol
o el 50 o8y s Gzl Jore bl Cusdae 4 az gl b jshaie iy el als colaiul Retscreen lssl e 5 sl o solasl
ol e cal oads (gilwdigs 5 (b Sew Colus (pyiaS JLi g b iy SS8lule 5l (6T gl i Sl 9958 sloal)T ylosus
Ol Jolts (29,5 (Gomie aalal 15835 oo 99290 (0 )55 omnily 51 olg 8 (659 000 I 5 s slods o 2015 iz ge ol
2l 0gd o oolainl golaidl orw Sl slasog,g 5l (S laie 4y 5 ool o g gl ysunl GS8l 4l 5 clali cslle (65,0 adgs
Sl 18 oellas a0 leju T 5L 5 5 eoladl il caalllas 500 adlaie (o (65,50 adgT (GYL Cud b 4 ax gl b v o L

Farbod.Fakhrabadi@iau.ac.ir :cslslSe lsesgs
Retscreen PVsyst ( golaidl oSl gy >lb oSl 4y Juaio Suldggisd (goud 95 o8 g, 1 gualS wlalS

doddo -

sladaly g (hewd @lio Cosguzme wdbioo b Gl 0n 5 pes 51 g pAamaad Glagi sl plie 51 (S0 (995 5551

sle @55l b sandyg> 65 Sl ln |y b sl cio)b Gl len g ol s e Ces Sl ) Jol>
el 03905 Sl il YU Sy b oo y9iS o loguas Lond

D cslylo 1y Jlake o iy (o) Gt y5 Sz oS 50 g 0381 yeii oz lides Blis 5o gy (65 (il ol

9 009 WL».A u‘).“ L) 6M)9> ul).a.@‘m )I oolawl a5 AQQGA ULA.A.A-' Sldlao 9 S| @‘5 U’“"L')" f‘y B ).u L)‘)Jl )5.“5

15,5 )13 Jlads oy a0 T B YO slajlae (o 53 Gl 598 daled el 1) 598 55 90 (655 51 S Al s

TSl g ity (b 6555 ol b (Blad s Losde wgobl b w)d cgunl plysy Wl ol &y Sl o9z
SSe peadin g S 55 lgpliS Vo o bl b AKE 4y pnie Kilggi s (gt ol (gLt
DOR: 20.1001.1.20089813.1401.9.5.5.4 A FoAD: () A5V gl L

AD



https://dorl.net/dor/20.1001.1.20089813.1401.9.5.5.4
https://dorl.net/dor/20.1001.1.20089813.1401.9.5.5.4
mailto:pedram.ahadi91@gmail.com
https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

gk o 50 Dlgel SV b b L aSih 4 Jeate S 998 pii (G935 o8 g 5 (goladl i Sl § 4 (b

Ol Gl o ls 18 ooy o SYL jo e bl s 10 (g0l 95 (65,50 2l o blod 4y aS ouls #lg gladlaie jo g ol
Sk s Gl 5 3L aidl aS conlond 00 paedd Jlo )0 mupe ey sl SlgglSTO/F dga ol ul o gaud o>
[Y]ML'GA 4:>5.| JJ[S )l...ma aS el 00l w)‘; LS'LJ] 39y YA- )‘ U’““" mL.JL.; )5Ja Le U‘)“‘ o ‘;)La )l ]
slodygly g ogp Lol lizl age (b widbioe Vb ol )ss slaolsy s laxl adglan o Sl 4 4y b
o gy (gmy 2 42 (Sl DVlie ATyl o8 el oo (6590 sl 50l Simpoo il jos CBS L 5l @ ] (solacdl
3,50 o555 S han! golardl wlalllas g gy (b sy Wlaslo gy o] (29,5 Ol a5 3loannd 5 s00d 95
S ils 513wy p 090 |y Ol 50 aSed 4 e (Slggk STV e Salidggigd o5g 0 S Ak () en g et
Ol 5 5y yedai o595 sl 2 oSl 058 (285 Hai jo b SSlged oS5 (slizl g sl Sl (sl 2T (s,
G55 48 )50 S (53l 4 e g Gloal [¥]aiols oloiiy 1) 555l 69955 Ol 5 55 009000 o Jiy (29,5
abaii b, 6l 1, (PSO) @lyd alo3l (g5l dige 0,5 o T wil asls y MATLAB 1581 6 5 Sedgonn Il dxs 5o
olis b o1 o5le s s wio S &8l)] ubites JyuS g, 5l eolaul b (PV) Ssldggié pincs (MPPT) (lgs iSTos
O g L [F]sls (600 0,5os e byl b glail den gl S0 sla by, 4 G (golgiiny oS J S 45 ols
Sl )giSIS (go0e feloxi oy 5 g 125 & )5 Gl 5o 4T w0, slpiian asl 1285 a5 0 b g 93 o895 (sl e
FSlas Gl e Slase dilate o 0 eI ELl gl aige ol SO Lo ) s ls  Gbsy b gond 93 (sget
O ol SIS o5lasl i argly Jold) Cyame dalaie S 0 b, giSUS dig ) atwl 4 yoie a5 WSols &l Gsllas (65,
Q JM ‘5)‘991.»5 Yoo olfjj.u t_i: é...)}a)u SRR Q‘)M 9 u.».».°.> [&]\.\.M) (o.\HSép LgLQ: g.!L‘:‘»)) Slass 9 Lb)j.».(.ls
5 b3 oo )b sl oy, sodg Glg 5l in b S e b calisee gla > T (0 4 ais ey o 50 4SS
Ol glrgsl (el 50 (6 e 4D &5 280 (o0 Lt s Canl 0ad plonl (Sigela Dlalllas 5 (o) 0 (oS e
RIS 51yt 5,5 st oy Sl gt Sy gl > S S 4 gydge il o o 3o
Ohen 5 590 elie [Floges JyuS 5 9381 ild &g a0 1) Saldggd 5 yoml oy oo 4t 4 Jlasl alais ;o glogel
390 b &)L saiedan 5ild 4 ax45 L RETSCreen L3 o 5SS L sloolSs s Jae sy g (ol o 8 b))
ol 30551 5 Lo i 5 (55l oy 55 (058 51o 6 9l55 1 (555 0t ool (52 455,55 ils 5 (s
sl ools 51 Kee § o [V]ams Lzals Colle om0 1) arle jur <S5l oyloj il oo g Bk 5l ules slo
S sl ey et Sl ol S S gl s 5 solamil LT (sl SV olSg, S ol
5 6k Sldllas Lulul  aSlils 4y e PV g SO ol @ladad (L3, (157 cpl o w00 57 solatwl (gand 95 ol5's
@7 S ools b (5 9ealS 05 S PV oy 1 5l (293 Ol5 (e G sslate 4 el 0l (o Ol 5o Sl
‘5‘)4 L;M)? &JUBBJ °l§5)"-’ LCOE J-.L?U 9 4.:).7U uuLw‘ » aS Cewl 00l sualiwe @9} C.al.».: 9 0 W)Lu.c‘
o9 szl a0l e sl (oolidlsn slo (i iy Sz e Joo ST (olidlsn (sla ool jloslitul L ) Sen
b yg5 agp e (655 o3l (sl a5 5 (55l A 0, G ol 0 a8 Wsls Wl plhnaes sle
(CS-HS-SA-M)9§.” olpiiinn o5 5 (e Golwdige a5 ol ylis C"L‘" Wl 00l lgaiin Jiuw (g0 o
551 o s S5l At Sl o0 a5l @ Ol (50wl cnl 3l s 00 S0 sla g 4 S 5550 WANN)
Ol eainls plxil 1) lwn e jo S19e Ve 08,0 G (i Sl Sladllas ), g les, [3]0,5 eoliil (g0 un
&M&SUSW LgLas olfs).:.idétu é‘ﬁWL“&L"’ Qliagl;':.’i.&]Lg‘ﬁ |) dohdﬁljshtm@}‘d;éé&wwb
g)ulﬁu&owwu‘ﬁ.&c&u‘)le.w.u45..\Q.)‘Sadj‘)“_gé}mubﬁu).c)OOMu@u.aé).lal.:@‘j&o\’ 45‘“...:4.:
o sla lasle jo gawd g sla ol g, 5l s 10 0ype (sl Al B 10 (68,90 Sladllae ], Sen g jguals [V ]asos

AF


https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

VeF-AD o A F) Jlo i ojles A 0,50 (JEED) (g5 ok dy pitii OLlKen g ol plyay

@ Jate Sy )l pleitle SG (6551 el e (3losl s3baiBl (3 Jlos g 4525 p addllas Gl wisls planil ],
G pan il Sl 4 S8z 45 555k 4 S 00 0SL (HRES) oS 5 ndga0a8 (65,1 s S0 G2l 5l 4
ael& il 53l az LSy golasdl Sl 31 ol ogdle 5 ol o 35 00 pdganaz (6531 b a0 g L & 5l G
5 Bolel [N (o (o2 508 e (55900 5 |y 08 9 (oSl sl Jemogil (59,002 Sl Jrwogil wiile s
S8 asdlas 5,50 1, golaidl ans 5law on SO 0 SlgghS Ve o8y, SO o solaibl ans Conl @ ax g b S
ALl & b o cnl oads JSCas bLs )l ccbB L SlalST 0 50l dae 90 9 Jiy Feo 5l piaces (0] a5 (5)5b 4y wisls
b w515 cdldans Jobo 50 o8 )b Ll 50 oad adgi olile 3 S (o0 Joe g3lme (53l 0050 G lsie 4 598
slo LS 0 (sand o3 gy 3 (5yl0 0 0 0yl)0 (69,50 aalllae 4y o en 5 wgi )l [V ]ogd (o polo 4 &
sl ol5g 5 203l 40 e ele SO lgie 4 ol SILSE T jo aS ssle  golatdl g clais] Jate 5l g5 9laS
235k 50 e Jolse 51 (o OlSen 5 (29 e 5 Loyl o Sam 5 joiler VY] oesl 8,5 18 o)1 990 (5000555
C.‘a«; LSLOO ).ul.u 9 Lals )|)3 R Syg0 J.nls )5.'9 L ‘) S| LSJ"""")? LSLQ J...) C_la‘u LSLAQ as L.S“\*‘"’)ﬁ"’ LSLD olfjjs.’b
[VENFlasogas (g 2 g Sl (093 sla oS5, om0il » ) Lo iy

25 M ke gl ainge S 5 5l i (P b iy ooz (sl Jelo ol s 50
285 walgS )3 gy 3590 il (3Ll (o) 5 sl

Yoo o8 g, a2k «Sledbl oy oo wlal 5 olpl o 0l e (65,50 5l eolatwl Condy oy as dlie (ol jo
A aalys a3l | Retscreen [lisl s 5,0 7 b (golaidl o Sal s PVSYSE (1531 6 5 lags poccw 5 jo SlaglS

SlgghsS Ve + aSd 4 Jate Slg9d (suadjo3 pisw dnge (>l ¥

Olew Ban Jol )5 Jg ml 43,5 13 50 Sy Sl VO o558 byl g uliie bl 2 1) (2 loe g3 (0l 5o
oS Yoo o8y, lei a4 lgs oo Dy obS YO o5g 0 sae A (85 s o L aS il po Ol oS Ve v oSy, wlasl
bl s oresd 4 5l b g des Cews i 993 LS oSy 5l (A b 5 yenl ST S cnl ) cnl s e (S
B+ legosre by ol b o i alols ond 435,515 1 aiges slid ,o .m0 aalsl 355 (65,51 0y 4 Wilgts o5 1 51 sione
Slidggid g S (1) S8 0 058 (oo 4285 L5 0 AC Caos e Ve legazms 1515 B gl 519 DC o e
ez o iyoul PV la Jgile Joldb oSt 4 Jate SOl g98 s (ol polis il o ool (las aSd &y Juate
Sl ol 5Ws 5 lyr Jol a5 S o0 wdsi [, DC 3 PV sl iy iis aSits Lol 5 (50 5505 508
o 42,8 45D & 928 anr JLd g 30,9 S L 550l AC (2953 0 (o0 L AC U5 01, DC sl
S pole sob 4 gl S IS ASA L5 50 WS oo (r Aden g0l Sl 4 Jate PV 6l it )3 050
e 50 e oS whad JLail b 5)50) S (29,5 sl abl 5l Glgs (ool a0l @ Ll oS (o0 05 (cmgi (797
DIVIols plosil 352 55557 5 5503

Iaverier - | |
M Vgl I I T =\
~ [ Box | =
Utility Betes

%

444

Series and Paralle] Combination of PV Modules)

|

At 4y Juate Selllgih s ooz 1) S5

AY


https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

gk o 50 Dlgel SV b b L aSih 4 Jeate S 998 pii (G935 o8 g 5 (goladl i Sl § 4 (b

PVSYSt 581 a5 b cg5ls desdd ba, V=Y

WIS o SaS PV s Slilas 5 IS anlims a5 g 0 )b 535 5 10l a5 el gl aps 1581 o5 S, PVSYst
ik (oo wal 2 1) 00l wdgs (655 (e e (Bl rizren 5 WS (0 S e 600y ALk 4 18 e 5
S0 (St PV s calos (lidliaz coaBse ap jiin a5 0Bl (o (605 03l s (S5l i (e (29
Agd 0old iules el b aljg, cilale polie jo aulley o a5 ail (g5le sl jste i Jold el S LS
s PVSyst 15381 5 50 o, 8ea 5 Loyls [VANA]0S o sm i |y piew (>hb j0 cans blas "wlals jloged”
Mgt 55 2SI (0051 ey sl 95 @l 4 T 50 a5 wiols LIPV 5 55l ad) (655 o3ll sl 1y 95
@ bogrpe Sledlbl PVSYSt 1581 6 5 51 soliiwl b (s 5le amis plosl gl [V ]ois S o cavs Jlo calies sl slo o sus
3 5 6l 551 Sl el S 390 PV (el iy (So5d sl bl 5 ol et harone los sy G5 L il
81y ey 5o Supd sl ool ales T 45 a8 Cewl 03,5 (g3l ol 1, Tg g T aaly wieses 3 LS (MNRE) 33y 0y00
Lol G308 y93 U 6 25 0l e sl guelS el G g bl (Bse s Job Dledlbl it (iws o
s yinsd B PVSYSE gy o3¥ sl ool ol (sl (Lub) lish g 65,5ilsm o lojls 5l 9520 (wlilsn oML
0215 1, PV gla Lty g 500] adgl 6,65 0500 45 Cend PV s (55ks s 5 o>yl 15l Sy PVSYSE Jl381 5 o
LIS PVSYSt 1531 o 5wl b (68 o3l 390 51 i b a8 wyli SBSIPV iy 5 5 s0] 45 (5,5 4 05 oo
o 70 Sl sl oL 4w yiwd pae Ojge j0 aS Sl ez wl e Gl swlidlse gla ool 5l (T3 dcgexe
plo by PV s golatdl 5 28 L5l b cslin (S 5 03lil (051 Cewd @y gy ST (0 8 55 1) o ool
gl Slazin PV Joile cgassl agly cd aygly (oS0 1 Jle plgie & oS oal8 1 1580 053 5li 050 sl 69959
Slal 5 o)l o cwlislon ol ools il oo 70 cpl 4 PVSYSE 1581 6 5 (g5l als 29,5 syl )l 0, 5 Siaule
a3 o ) oS S Joles 55,1 a5 18 Shae Cand i

Sl Jzy sl -Y-¥

Sile dd g (B g d (Plib 4S0d 4 Jate DlgglS VO oy el o <5 yeml g b Sl Gulul L
S9>g0 (5w g il 4 PV sla )] o5lail g so @) 2l & yg0 4 (gous 95 (65,50 0l eudlys ploul 1) oS g,
.[Y\]o)lo‘_;;;...)~
1ol oo (V) abayly &Dyg0 4 05,0 y0 oolaiwl 050 iy Slaed aulxe Jge,8

05 g g3
L sl = 950 Ol )

B ol

Pzl Bl 5 (b Y-Y
J.’:‘..\.».:AC e w DC o> a5 MPPT Joe el 0ns Ul"""ﬁg;"‘)br""‘“““’é‘)" 0‘9" SSlas gl el
Jowe 5l Lt o o, A7 05 adg olei ce a5 o5l JiSTas iS5 0er oLS iSTas b ddien (S 0
Sygo sy el g5 aiS (gl o8, g b oyl o)les a5 oS o Sl ) (65 y9i] o ol 4o [YY] sl MPPT

sl Ol = olSg ol ™
b ay,T g Sy ol Slaas )b -F-Y
Wil oo ) duls; Dy90 4 Nmin 5 Nmax 259 (o0 s (50 o5 5lme Jiy JBlas g 2STa oo dslore

oS (6 o5 5l ) o 50 paly (oo o LS 50 a5 (e Ly e She ol

AA


https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

VeF-AD o A F) Jlo i ojles A 0,50 (JEED) (g5 ok dy pitii OLlKen g ol plyay

Vmax DC inverter
Npax < Vo D)
oc@ coldest

Gl s el ced las JBIs 5o oS adl (o B 5L e 5 5 50l 3By e sSte i 5 4 Voo 9 Vinax o5
Gy S 5B 0 )90 55 o dslons (gl 45 Loo (0 o iy 5k e S5 Voc @ cotdest 55l (50 95790 nolis

ISPV VUL SISOy L P PUEI BU- TR VISR PO P NPV S CLERPL S - TERPONESOIR R VL IR VIO RV PESJFW- /A o
Nmin > Vmin DI;J inverter (\c)
mp
2ol cnl B g sl Cad Lus 31 5o a5 anil oo i 55 5 5hsl Wy meriee w5 4 Vinp 5 Vinin oS
5,8 8 pi ol o ubile o olaws &, a0 g il o0 99290

Nmin <la d‘kf At < Nmax )
2olie (uizman ¢ ALAL (oo S92ge abbgy o Lo Col Lo 0 a5 o Vinp < Vinin 9 Vimax 5)sn! @iy @, 44> L
3590 w1y () ) Koyl oot G5 o g (oo Al (5w 45 jlme Ji JBlo> g 25 la> slows Nppin 9 Nppax
L gl cad Lo jo plaS jo a5 oo i olisS Jlasl o> 5 550l (6395 o5 ;8 slaas (MPPT slaws 4 a4 L
a5 DC o (6551 cons plgre a0 il 005l 0905 drmlons | 089 15 50 (o)) il slaws ol (oo sl 39290 Jio
IYTYV] 058 (oo oo S3L5528 aul)T ol 5 4 Sz ALyl 5l oy

FE 5 e (>l g S5l -0-¥
5yl 5 4ol s DC a1y 5,551 s Ly alold T oy s 3 8 el i 3 ol s i 518 5
3B SG Vaoro DKW uliie ;o o8 g, aSis a0 oo sl 05,05 10 .08,5 uples 15 10 059,50 AC Cuos 1) ,5uS b
Y (Keo YU & SKW slo ol5g,5 0l salss 56 Y Lels 00,5 soliiul jguslul 5l ol LT 3l jo 51 wsil o
185 mely> S5 )0 sgzge Ll 4 azsi L]y nj Jole AC 5 DC caons B Sloslons (61 s
:DC e 6l s0la 5 pone olyz fSTas )

In
C T XF *)

o K (Gl momad oo Fola Joy 50 obisS Jlail gl > 5lea DC cas jo- Brme bz Iy polie o jo a8
(V) Jgozail oo & jglne
K o jslome capd 4 4295 b JilS 4 olasi : ) Jgoor
K cyo JU 5o LS slass
\ \

<IAY

<IYO

/7N

i

4

< [OA

QI

- /O¥

N

L > < v & 6 1 =

—
.

Pl el o

(70-T) ‘

il (5025 °C il bms sloo T oS

A4


https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

gk o 50 Dlgel SV b b L aSih 4 Jeate S 998 pii (G935 o8 g 5 (goladl i Sl § 4 (b

(70-T) .
F= "% sl )

L S5 el 0 AC Caans 6l

P
I'= V cos® @
il oo /A il €OSP e §230V 56 S5 el o 55 Vg (W) 5] s P as
56 aw cdl> 0 AC Caows sl
P
= AV 4o
0.04 XL xI
§ = Qo4xLxt O
20

el B 50 gyl iy Sad e s S Jsb Lo e (oo s B glafio o S ()] 0 a8
el o oo o] elil e 45 (5505 V
ool s T sl sy Sl alo oy a8 Sl bl gy cnl 5o 0Bl (o0 Jgor 5l eslitinl gy i pomye 5 2
(V) J992)3,5 Iagy s B (5 00 a0 g5 (o0 Zlna b 50 i

56 S5 g DC s s sols 5y cdl ¥

2 XL XP
Au% = ITERS 1.786 Y
il oo B ahaiie mhaw S e s L 0550 BIS Job L sola 5Ly cél Au% ] yo a5
il oo (B g, ol ) sl oles AC Caaws ;0 g iy 0, G )l DC oo jo P i asgs
DC Cios U azgs
U = )y Sedi s x Vmp,panel )
il 2400V ply 5 aw cdl> 100230V Ly 5L SOl 0 (AC Ceows o U
o iz 3l gole b A a0

o/ — L xXP

Au% = x5 X 1.786 QA
pgiogd] i 3l sola B aw > o
Au% = =T x 2.857 (1)

u? xS
(Au% < 2% ) 2o aib 7Y 5l eSS b ole 5kds iSlas 558 Jge,8 ,0
il oo 4 MIM? 605 IS 1S ool (5093 61wl 0 b &S LIS o 103 JBlas (piman


https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

VeF-AD o A F) Jlo i ojles A 0,50 (JEED) (g5 ok dy pitii OLlKen g ol plyay

e | agiiagh | o \ Vou Y. orcuilEy Yo H 0. | o Tee |V A 4 Voo
\,0 Y,e Yv \o \f o - - - - - - - - - - - -
Y, 0 £ i Yo \Y A 1 - - - - - - - - - - -

1 £ £ Y. Yy A\ A A - - - - - - - - -
1 \ oA oA Y. Y \o \Y \K) A A 1,0 A L] - - - -
\ 1 YV, vy 0. b ) Yo A\ A \¢ \Y AR Vo A v X o °
1 Yo Yoo Yoo A oy £ ry h 6 § Yy Y. \vV " 1y " K] A A
Yo o \r. Y. \Ye AY 1Y o £) Yo \ Yy Yo \K) ‘v \eo \Y \Y
Yo Vo Voo \oo Voo Vo A S} oV ¢4 ¢ty YA A it 3 YA Y¢ Y ‘A \v
o 40 VAo VAo \Ae VoA Y Ky YA A oA oY £ YA Yy YA Yo y
Vo Y. Yr. Yy. Yy. Yy AR Wy ARR q0 AY V¢ 1" 00 4 £ rs ry
40 \ou Yve Yve Yve Yve YYe YA \ou ARAY YN Yoo Q. Ve ¢ oA o £0
'Y, \Ae rie Yie Yie Yie Yve YyYy ‘Ao ALY \rd \Yy "\ Y A nq AV 00
V\o. Y¢o Yoo Yoo Yoo Yoo re. Ya¢ Yy. VA4 ‘e VY \ry AR ) ¢ AY vy "
VAo Yoo £ £ L) £ rar L v J 3 Yy Yye¢ ALY A\RA \ov AR Y A AY VA
Yéo £ £0 £10 £10 £ve tYv rea Y4\ Y¢a Y\A 14¢ \v¢ Vo 1Y¢ V.4 v AV
Yoo O 00 00, 00, 00, £41 ray YA YAY YEA YY. VAR \te AEA! \Y¢ AR 14

Sldagis slo Jiy 25yl -F-Y

ojle cyad sk g ol ply jo clable § ol a5l b 5w PV slo oy 5l Sl sl Jig 50 9w azgi b
9 lo)S i 55 595 2 yme y0 b aigh 0plgdlE Wb el sl ojle cnl el 5L5 050 28T ml (i Siw g Co ol la
i s abgd il g Lé g 0,5 iy oo 45 sl IPB7 o latinl con ilhie il ba STl ol e o b
A7 RECOW SO PVt XN (R PRI (i OV Y OO JON

GSJ:LAD- :|)>‘ 9 A.f.«.:i',‘ ol -Y-¥
Ol oo O 5l le ey Jlail el LS e bl e 4 aielo g olisS Jlail plin jo ol 1 (6 S sl> sl
S sl ol S Canglin 51015 Sty S Canglio ay 5,z ] 35 co @) olisS JLasl o o alss 8Ll
OF e Lol g (oo oalitiul gilizes gl (29 5 S Cunglio S50 sl Gl iled Qi 1) by Ol Wl ool
oot 5] Sl gl a5l 05 shiie (6,)ugS 4 5l el s ey o S a gz L) g e a5 el oy
CUIRVLIN-JWOSR YL U | A SOV SV | JC g PRIV SURINIL SO NP ST L S FONRVIE SOUJ I R YW QU S 50V PN ES O A KV 3
OHlgre 4 o SPD Lol wols J18 s 10 lg5 o0 5 |y 05 5 L o 5 ddclo [YA]uS o S8 S Cunglio zals
oS wloads 4l  Sealpw sl3! 5 (HRC) YU s, b slayend [V MV Jwigd so 48,5 S5y Y1 a5l 55
[¥Y]os adad Uas Loyl o1, 6 5Y0 by assles oo g own plgob HRC (slajeud [YY]05,5 o )3 eolanwl o550

&l Jlasl aa> -A-Y

PVC slge 5l o am> sl oo oolitwl (3lse 5 (s Dy50 4 PV sla o Jlasl gl ol al,] Jlas! sla ax>
izl b x5 0 Lai |, (g Lasoes aiilyty b 0il artls Cuillas IP67 _iblis st b oyl 5 ol o xSl
[¥V]%ss oo cuai SPD s HRC (sl2j5.8 LDC  _sl> Lils

Sy g gl =Y
Sl 4y Jale G ys5 SSLggid oSy (S8 e (b b -)-Y
b a1 g iy sl 3 gm0l ¢ Jiy ohaas glis = V=YY
Sas Jol )5 (Jg conlonds a8 5 a5 )3 Dy flS VO o595 oyl g el bl 2 (Aib sl Sl 4 a5
Yoo o8, lei as lgi (oo Dlg oL YO olSg s dae A (23,5 a5 o b aS il oo Olg ol S Ve v olSg 0 Slasl les

)


https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

gk o 50 Dlgel SV b b L aSih 4 Jeate S 998 pii (G935 o8 g 5 (goladl i Sl § 4 (b

Al Sas slo b oamo cewo 5l 1 065 I ogps 5l LL L gl STas el ol IS o0l KR VORI
i 4y 5L b e 2l 9 ) 2 b el S IO el s ey (Slg ok
Ao delsl 355 (655l adgr 4y Wilgiy o8 g, 5l e il

il oo (F) 9 (1) gl ©)90 @ aige Ol g5 9 Slows

ool 850 Jiy olasi g £45: ¥ Jou
Ol pb olass
500w Mono Trina solar |, sac Fev = OexA

oolacwl Oy90 ;),JQJ Slaws 9 &93 : f Jsd?
RAJWE S slass
45 4 e 25 kw Growatt MID KTL3-X 552! sae A

SR Ngd oo Jale sl (635)9 Dgy A AT 90,5 (oo S iy dae Ve ) 58 50 45 (5, 0 O g0 4 Cend o
el 0090 5 (g Jiy dae Ve (0, 2 0 a5 (@0, Feoggame yo

ol 55 DC Cams o Av + logazmo 1ol b o |y alols a5 0l o 00 (s odd 42,8 a5 0 (g diged slisd
bl e (8) Uiz 50 4 S b 5 Slisls gl g e 425,55 )0 AC Caos yio ) -+ logazme ,oiiS b

PUSYSE 31 o 45 4y it Sl 5ty lgpl Vo s (il e qubis Y-
sl Cosiga 555 e —)-Y-Y

s sl Sl gl o plasl G 69y 22 el 5 41525 45 PV s ceai sl (bl oS Ceand ol 0
Sl o Wil o PVSYSE ams oo ] ayaz (gla il by 03250 sl Cales i il gl |, ols a3 1580 o5 ol
S Jard o 138 o3 lasgi (gl ojlgmle (5 00ls a0 b sl oads Sl e ST Lo g 4525 5 olelids 1) e (59,
o 00l Jiuled Jsaz &jso a4y oals Ol S 1 g0 sl il )y (NASA-SSE (gl o lsale sl ools ¢ Jls lgie ay)
b8l Casdgend QLl (6950 aslllas plyie ]y pariw b sl (0 023d Ll Djgo 4 3lge (B yo b sl
el 55,50 Lrsge bl oo by ebans 5 e VFAY 51 65| 5 039 dzy0 FY/A E 5 az )0 YOIV YN 1y aalllas 3, 50 abais
598 Ol Dol glail 4y bgy e ledllol aily g0 pope oy el Dlggl ST VARE/F S50 ;0 anlllas 90 ol jo aildle
(PVSYST 1531 o5 otlins , 057 90) Lol wlilyn Slodl 55 5 ol omslidlsn ol ailols Gy 5l oo g yos
ol Jlo 5 Jsb 50 |, it 5o gl yiel )l (F) Jgd »iod 48,5 1,5 00l 5,50 abgs o laslns 45 5 0 ool

DO °

oolitl 3,90 S elaus 5 Jobo 10 Jpir

M o () Jsb (e fio sheo) ghoio glaw b 5y il o
DC Ae- Ve < [YFOFY DAY o
DC A-- s < IBAFASY VS poiasll i
AC \ Ve VIVEFVE- £V o
AC \ Yo VIV Ya ST el i

(PVsyst 158l p ) gosiuw s oad (6,5 o5kl (gla ooy : £ Jgu

ay


https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.5.5.4
https://jeed.dezful.iau.ir/article-1-420-fa.html

[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1401.9.5.5.4 ]

VeF-AD o A F) Jlo i ojles A 0,50 (JEED) (g5 ok dy pitii

OblSen 5 sax! ol

GlobHor DiffHor T_Amb GlobInc GlobEFf EArray E_Grid PR
kWh/ma2 kiwh/m2 oc kwh/m2 kwh/m2 Mah MWh
January 75.9 32.61 -0,32 1232.7 11%.8 20.66 20,07 0822
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March 146.2 £1.39 B.53 178.5 172.5 27.92 27.21 0,225
April 179.2 L7.66 12.63 188.2 181.5 28.99 28.13 0.812
May 217.5 E5.49 17.593 206.2 158.0 21.19 30.24 0.7597
June 236.4 &0.02 24.12 213.1 204.5 31.65 30.72 07383
July 237.5 6242 28.41 218.7 21001 3205 31.13 0773
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September 183.1 42.81 21.56 215.8 2059.1 31.75 30.83 0.778
October 123.3 40,57 15.20 180.5 175.1 28.06 27.32 0.223
Movember 93.2 32.31 FAa2 145.4 140.9 23.52 22,50 0.856
December 75.3 27.26 277 125.3 1219 20.81 20,23 0.874
Year 1856.9 570.09 14.15 2145.83 2075.4 330.69 321.35 0.212
Legends: GlobHor Horizontal global iradiation GlobEff Effactive Global, corr. for IAM and shadings
DiffHaor Harizental diffuse irradiation EArray Effective energy at the output of the amay
T_Amb Ambient Temperature E_Grid Energy injected into grid
GlobInc Global incident in coll. plane PR Performance Ratio
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Abstract

It is impossible to develop the application of solar energy over the country and, particularly, to develop
the establishment of solar power stations without solar radiation potentiometry, accurate identification
of regions with appropriate radiation, or extraction of credible data that can specify the amount and
distribution of this energy. This paper investigated the optimal design and feasibility of establishing a
two-hundred-kilowatt power station in the city of Sanandaj, Iran considering the relevant economic
examinations. In this paper, the PVsyst software was used for calculation of received solar energy and
optimal design of the power station, and RETScreen was used for examination of the economic
feasibility. For this purpose, the photovoltaic array layout was designed and optimized to prevent
shadows cast by modules and occupy the smallest possible area given the geographic location of the site
in Sanandaj where the power station was to be established. This would mitigate system costs and raise
the productivity of the power station using the available solar potentials. Next, the output curve,
involving annual energy production, loss, and cast shadow, were extracted, analyzed, and used as an
input to the economic feasibility study. The results also demonstrated that the return of capital exhibited
a favorable rate given the high capacity of energy production in the area under investigation.

Key words: Grid-Connected Photovoltaic Solar Power Plant, Optimal Design, Economic Feasibility
Study, PVsyst, RETScreen.
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