YVA-YO Sloxio VYRR lias) [ o,lots i Jlo folaid] (g0 ,0)lS sl s anlilad

Sl geid pommmn A 39 5 (solaidl Juwo 2U 5, 9 3JU]
A . . e ES .
olxl 3r &y b 4 Jako
Sir Loy le
alirezabarzi961@gmail.com s> /a5 of;/ olKiils | inio o ko (6,50 (sozeiiild
* Sl 95 ool) pisld Lo o
gh_hashemzadeh@azad.ac.ir «oai> /g5 o] olKiils ieio Co ko 09,5 Loiils
‘sg‘. .‘.*= “é CJ)-OLAS
Fathi@azad.ac.ir «opi> /g5 sl ofi ] olKiils inio oo 09,5 Loliw/

ey e olyigl
a_alirezaee@azad.ac.ir «ospi> /g5 ol olfiily inio g pycto 0,5 Ll

NV IYY iy gyl A0/ ) sl s
oo 4 hloyw CAS3lL pae « SSLggd plas 4oLy drgs pae 50 la Gl (S
Joe @l g oz s S Ghaghy cnl 53 aSlie by et o O sleanse
Joe (LT Sleljl ooliul by o Ssllggnd s 4y (6551 Cappie 5 golad]
OO aeeS jshiie 4 Jus jou) (SolS sl Sl eolitul g b Bad (Ggem S
Sl ol gloss sl ol 5 dole aslo 5 adsi 65501 poniSle gz vl sl
2 0l g 3leal (QBS e wp o mh lr alope CutSil @S il ad
e 3 Ol Gl g 35 el )3 Aoy STl S s ouind (LA gy 9 Sl >
slrosls 4y dojels 0 wgate Solggd i Glojw S iL il o 55
Sz eigred ol alinly Buo b ags abats Hlolil 5 ol s oo ( cwliilsn
Olrd e 50 Olggh S AF 5 0 slos,0d b asgaie Solggid piwsw daools o)y
S 90 (3,5 18 roro yuizred g Joe (09 (solaidl sniaslis aS oud auglis
2GRl g Gp @i 4 o Jlul bbb a2l o jleal 5 ols
S )8 B pe w555 000850555 Sl Gl oo oS e Sllad o da SBgals
Sl (oo golatl oel e laanie g wlope S5y ploy alS Ce el
el b sl go OIS Sl a5 el Joo (o p 98 408 (504D g e
B &P S slul cel g anng )52 0 1) e () (xS el 5 S,
g (Sldl (59505 5 5945
S5 s 1598 S 55 o0 a5 1 gualS sla03 g
Q48 Q20 .Q42 Q47 Q41 .Q43 :JEL gusuainb

S s sy ”


mailto:alirezabarzi961@gmail.com
mailto:gh_hashemzadeh@azad.ac.ir
mailto:Fathi@azad.ac.ir
mailto:a_alirezaee@azad.ac.ir

e do Jrate Sl 998 i a3y (soladl Jow bl g U Yy

doddo—)
sloy5iS p0 (g5l Bpas aly Yo Jlo b (g5 Ml (uiliT )] 4 4z
Brae ad; b Sad 4 Srio 8 Glo)giS (Jg oud sgaome w8l dangi g (el
5 oS e Sl 5 (S el 0aiS IS Jles ol (nl &5 i g9, (555
poe SSWgetd pian SlaaSiln ) 6551 Sl g anwgi o golatdl slaol b
Sapiars diej 50 oob) Sllllas Bl Gloy (e )3 alope ciS il
Ol 09005 03,5 5 UrsS 0578 o S Sl gl ol )y o el oSy 51 Sosldgss
Sl 6ol BNl S (Jg oad ow)n 5390 Slalllae (pan 5 3 40t 4
o aliase G gl opl Ho el oal aisly ol 4 4l g Sl pgle oTags
—ools 5 eolitul b Slggtd i s Ly 4B ; (6551 S e Su
i i (3b 2 SaSd; ol (550 00,5 oSk g (mlidlen sla
OS5 oy S5 5 o) ceal glad e 9,8 goladl Loy Sl ggi
So Ol an Jue ey SolS el gl crl 5o el ead Ll e
S35 adg Gl jolaie ar Saldgeid e (55ludinge sl ) IE o )5 S
(Silwainty Sy Olee Sl Casl oad eolitul alope ClS5L 05 aneS
Slr oo e sbojs Sl (o @ ez 05 Wb NS sla s,
@ Ol |y oz o5 el oad has 55655 ) leaie; b (R
e i Jo a8l @e5 lalpl b bap sl (b Cur (N 4sS e
ges bl Conl ol a3 )5 pldl Slg galyz plo g Slpde (ol anel> L3,
Slwle sl bg) e jlone 5 (B8 0 (B 50 s 55085 wile (2lap 5l
JoSis Sy b g lyio sl 4l Glosle lacgerme 5l a5 anil o (e 05
3,5 slaghy, 0 b 5,8ke Kus L ol plie (1L cyx a5 wleads
JeSas glasl 5l o e 908,18, 4 Aty Laid esee (rex L8 (orex
O ol el iy 5 Ll Gl oS (KB 4 aSh Cas glaia] saans
5 dsgerme Syl carge 5 wede GBIl lae so)lye Wl saz Lol
@) Sledbl o9 S slacl (orax )5 ;0 39800 cnlin (2188 it & GO,
ol 0 Jo Ghey e 51ROl o 4 U wiS e JolS (rdge 9o
Cass (ol ot onge 4l o s 65550 e L ,65)




YY) VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

S asol s (OYAY D e )S g 0l) (o3l el sals s Lacl colod oy aSLs
S el ) el o 5] e 955 eciliee (lans, 58! oo
oy BB glolid 5 Jue 555 Gl )5S 028 555 4 Y
CtS3l ey (50,5 S jsbiie 4 SSLgei8 sla i S5 55
(M (69 0,15) cuwl ouuis oolaw! 158 L aslo yus
SI) Jre 955 (SIS (6,53 w ol o sy S @ late (Sole Y
(5bwosly
Sy dulp 4 ataly oy Al 0 SIS Glaty, Cudbgs V
oS g oolitl aliee > (gly olaibs, 5l Casl p3Y oS sl e
Comor p (e et wnles Ll 29 4 ) Slex slad wilsn
(Y0 Faamadlie) anles @) dlae ol 55 aslae glaclys ilg e
ool 0als oolaiw] ghmez v oS G 51 g ol o o e 4
&5 Ngsss G shed S5l Bpae Gl Cuans 4 Lyl 5 06l wile (ale5a8
2 dr 655 Gras e ol Gl 4 o) ol Logas 5 ailiaysls 3 el ol
by sl Br SoaSid (55, 5L Ol ;5 &S G5k 4 sy (Jad &0 4 jpiS
3 O o ol pte sl e 45 s, ol ol s slaad s s
o by 4l Sl esliial bl phgals pals g (S0 Sl 6551 Bran oyl
9 "9 sy 55l adg (OYAF T en 5 lomld) @5 slaass o
dngi Jl 0 (glo )9S )0 g selcudise Al anwgi slaysiS e (YVIA Koo
30 g amd i le,gas (Ve el Sl Sen g 0il) ol 00gr 3890l dio) cpl jo
(SPldged) pdydas 550 4 loanld axgi (lo)siS pgas 5 arwy >
5 63l Jol So A (Sly alS 5 6551wl Sl eslinul jo gei sl Sy
5 oD ailatily GBglase Sl 6550 4 ol ¢lp droredan; ol

! GHaemirad & Karimi (2015)
2 Abdelmaguid

3 GHasemian et al. (2018)

4 Orchi

5> Anand et al.




e do Jrate Sl 998 i a3y (soladl Jow bl g U YyYy

o9l g 5l oslitl b (5l 5 (Kb i 5 55l (i (V)Y e
L G aSed 5o oSl eanSudsy 655 (alisy 5 OYAF Tl Sen 5 (cage) )3
Gloss il Hseb Copae (VY Tl 5 glz) Ol ye Jlas 02,651 5 oolazd

VWV Tollen 5 cdiol jo ) adle po o] Glolis 5 ad,e 5 55 et pnd
i hloy Gp el Sz LaSiln, 0 @56l Cunse @l Grizen
i) g (8 slagilly Koo s 5l (YA S 5 giy00 ()98 (oSl
4lS 3o Sliod 5 arwg crge (VA T Sen 5 02l (od) s 0l 55l
S35 090 S (lsar wpm sl (bl gy Grizes Sl 0l lajgiS
3,50 )lye ;N 5 boleisle wiedsn gy @5 haelin (V18 7 LS
Ll o cde a boygaS jo0 (Vo) Aol IKen g Loyan) o,ls 1,8 Lo, uliizee ag5
—o 5l golamdl laoliin b g (S yiiie 9 0092 celinls g 55 (65531 adgi ol
ol o Ol aly oS ya 5 550 @l a5 Wiz N Ol ceal 6l
5 o oty WSl loyldS goyel) Al obml aites G b ye At
(VN0 Follen 5 plony) 5yl nl 5l ange oolinul cuzr olbs)l sl ypas
QYT I oles 5 (2Y50) 351 st (Rl s @l ale e sloane tals
O gk, (VO Dol Sen 5 5lesS) wlosged (s iz 1y (65581 Coppde (ruizeen
sl Glagsl Spas (Y18 T Ken 5 KUY Laypss golaidl wa,
5 QY7 T em 5 (sgmg0) (golamdl (o 58 Sl (V- VA T Sen g (gl
S3a [ OFAF 2201 Sen 5 Bolo) S| Lo (ulidl 5 (Sogll Grals (rizen

L Amy et al.

2 Momeni et al. (2016)
8 Cai et al.

4Van der Stelt et al.

5 Torres-Moreno et al.

® Temitayo

7 Kumar

8 Pedrasa et al.

9 Zinaman et al.

10 Molaee et al. (2016)
11 Kumar et al.

2 Tang et al.

13 Ntanos et al.

14 Mosavi et al.(2018)

15 Sadeghi et al. (2016)




yYY VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

eraty baSlly, pdaass slagsil a0 Sldllas Wlosls |3 aghs
5 hd G5l 4 Sy relS 4 e Sliass ol g ol delsl SCSLggu
clrools 5l eolawl L mwgh cplio sl oals S 65,50 5l eolaswl oliél
Silwands axl o 1l ol . Q‘).ﬂ Lgl.mot;.m‘ @L_‘ﬂ).ao- Gl dib g GNL.MJ‘&:&
3wl oads @l soladl Jowo Coles 10 g (gwyp AL 5 goladl sle sl )l

ol oo ool (g5lwans g Matlab 4 Exel slsl33ls 5

Egog0 Olusl Y
Sy p pee Jelse aldS b oS ool L)l g pluny 8 b 4 Gp Cele
By Sopl 00,5uS 6,818 @ am g bl JIAT 50 5 gy sio w)lo golaldl
5985 solail anwgi o yies Jalse el 5l (S plgie @ 1y ol Bl
Sl Sl 9y i @bz 5 OVAF) 5 &lis Sledbl 5 Ll Bl 355 g
5 GBpan el SlyslS 3 ylle Ky ailis, VYAF Loy el (1YA8) &)l5
il SlsSe i B0 a3l glbind LKy loj 40 45 codds ddgi et )
Siee ol el 00 i SIglSe YEF 5 50 OO a5 ole i yo dKes LSy 55 1 FAS
r Gras S L oply ol 4 oS wwl Gp Bpae gaoys my o, Sl
Srao b olub,dl 5i5 4 ooy g Brae SlglKe YA+ b liacs,)| Jio (5,985
O Lbes 52 Vo B VD g0 olad 4 055 45 )5 Jlae o)ly wwax o5y, Dl
935 Sl 6pgld g Dlidod Colu j0 WS (oe Jend 3p Cato 4 Ane (legs
S 3l o o galgz (golaidl Jele oy Sodes canlin (g5, xials (VYA£)
cs=loizlold ) goladl aswgs el gl cwlol Lo SO (65,1 aS |z el Sl
el aeas ) g sloiz] (golaidl slul pled jo Saeasly jo |y Sl aewgs




e do Jrate Sl 998 i a3y (soladl Jow bl g U Yyy

55 el S plgiee bl nly 28l salsS Gl (655 pagbe S
OleysiS (pgas g arwgl Jl o 5 aid iy bt lo)siS w3 sl o
shesliinl jo gei slml S (SElged) pdinass 65 4 leanlp axgs
sl Ghmecan; Slla>de 5 6550 Jol> S @ (Sl ol 5 6550 @l
50 SHldged slaz,b sl eolatwl o )5 wslails Bglaxs Jlaul 65, 4 b
S eadys G 65 28ly anie Bl pae g ol Slasl adsl ane da ez
Sy Gl L el oais @dly axgi Sy5e (G mst GES ML by (S i
530S e g sl b la p29als Joood g aSed )LSes Bl pgatn ras
Sl iyl epat pdynand slbagipl g by B sl
S9> dnwgi 9 GBS sladelin Cuglgl )3 §p @i Bras ST o ) (SHged)
S 358 551 el ool 18 Al cblE Rl g ool jsle
Jg g Ol wcvai glad a4 Sloj o3l G ,0 Al drwy dcgeme Sy Sl ggu8
@olatdl slomally 5 ooy 81 mhaw @y Cod iy el ly il s> bl
Jo oy SO eog ey 0 9 YU les o s e w6550 ol ol (S
Ol Bl (o0 B @i Sy o solatl )l ke 5 6551 el Sl el
G99 S5l 0aiSo IS b g o8 aSd 5l Jadie  Jate S5 90 4 s €90
! oleolite 5 )08 ale jus ity Gilgn 4 golall Joo g e b o
el aals Gl 3y @ie ad Cudib silesll g sl slalds

A delgz (6,la8 ke pus
ol Hhas 5l casline 3ble dax 5l e Jlad a0 FO U YO Sl s> 5,050 ol
bl (loj oyg0 o Job 5o Olnl lased jo b sr (b Dad el 0l 5>
aSed,lo byo mhaw 5l gl 5 cond Cagb,y duoyoe lsa slos ¢ olidl Slel b gk
Sloolatul bogd oo ool pwlidlsn flojlu cwliilse slaollins! jo oyl ol
aYl L;’l-*-g—‘ lelo wi’l..,c u,ul.w‘).g [y yeiS sl o u‘ﬁ"gs" 0 o gla eolo




YYO VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

S5 (1) dolueys a5 (ool Luls) by G Sad Lawgie Sged suipaicls

O P 81) el sael ey o ools

Hy = m(l +0/33 X cos 363060:11) X [cos@cosdsinwg +
MXWg . .
50 sin@sind] W)

VYYY L ol oS g2 7, oninis <ol Ggg g oloy jo alyg, IS 20l 550w Hy
Sedye WU agly 6 (aldlaa oy B el oud ad S S 3 myten Sl
N )0 oy G )or Celo agly Ws @z )0 o p gl b3 4 cos
bls; olie canl 3T Slebs oy 5L uilee N o s8] lebls ailinle o Sile
ool ey (F) 5 (1) (V) Lasly, 51 bl lobos ooy ;ST 5 g0y sl (205

_ : 284+n

§ = 23/45sin (360 22") )
wg = cos~(—tan@tans) 4p)
N = —w; )

O) aaly ;o a5 2l Gad 0yl Cands Sy Sy penl Jow )l ange cdb o
M) JS..':)).) ] 0 oolaz! ‘o)bj )‘)3 J.._' 9y 2 sl a5 G.Jl} 3O 0 oé)jT

sl 00 00l yLis Ji el a9 il sbgl;

Hr = HgRp + Hp (1+CZOSB) + HPg(l_CZOSB) )

(e fo p Selo SlgolS) canzpp JS 0 Sl Hy

bl 5l g aBb oo 3l b 4 ot gl (69, WU jlake Sond &S cu 25 R
Dl oo Casas (#)

(a9) Bl o 4 s i agl; B

sy el DlgglS) ol ST pl (gem Ll i 4y asisly aS oS, ol ol :Hp

(&

1 Duffie




e do Jrate Sl 998 i a3y (soladl Jow bl g U YY#s

(oo yo p Cels Dlgels) s il ol :Hp

_ cos8 cos(9—-B)ws+("/1gg) ws sin(9—B)sind

Rp cos§cosPsinws+("/1gg) wssindsing *)
Wl = [min [cos‘l(—tan(DtanS)] )

cos~1(—tan(p-pB)tand

Zenith
'y

] Normal to
horizontal surface

g (51 el y93 D900 5Tzl 9 g 3T b gl e vy 3 angl (V) S
Sl o 0318 (LA g 31 rgl3 (M Slod (iamen g Hlo s
(291) 3l oo

Bl Gl Sal g ead ceal o i olass 4 peitee adasly (65,5l adgi o9
Soor wbe Sl i Sl pcn S el Colaw jo by slaw 4z pe
WS 0 [y aed e b G i aS0ed mlal )b o gly 9 S o
slad 0,5 aeS sl Gan Al o] Gass lp .l walgs Il gade 65,
oS Bl w sl sl ool b 6550 adgs 005 e SLe jelaie 4y cead
Sran 5 Lol o5 oyt Oy (ol ol 9508 5 ol ool 485 L5 50 s 55
S ) akal) o widlioe wle Sl aedysd Wb ol by el aly 635l
&b Oy W) (oye 5 (D) Jsb sl )5 @ te cono p b Js el (6L28 Colwe
ol ol Hocele OlgolS o o oy 6553 Ep () alaly 1o 5 Bon
LBl Jlo cons 2 T g pnsns Gloddl) Ngys c@yoyie 2 Sl SlgohsS o

b ale> e 3SLe soddsi 63551 H 9 S ages age

Minimaz:S=I*w )

E, = H XS X1gys XT Q)




Yy VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

5 RS aleyw ctShoygs F Sl oojl g5 dad 35, 4 solaBl L)
Olpen 1) pinas o 09 olaBdl jlre (pizmen anl dily Tis plogm asla
A 55 seme s NPV.s55 ol 5 555 i leb i35 ol
s 3 (65005 0500 Hloy Jsb 0 gals by dsle o Sy g laidl o
OYAY & gaan) aily o

0

CF, CF,
1 4.4 n

_vn _CFr
NPV =2, (1+0)? (1+0)n

r=0Gpyr = ot

i ol o o by 8l ai dzg il CFp 5 adsl (6,liS b o CF
EF s por &P wile golaml slaally aluly cpl jo sl oo b i3S £
olaidl 4 o olepins Cunl 5y 30w G 0 (s0laiBl Sy S
5o b it LIS le s Sl 550 35 55 51 Ll (S ool #5545 3l

Ll (J3ls 005l # 5 IRR ((V)) alal
=0 QRY

n CF,.
T=0 (1+IRR)"

5l Egezme U oS oo Job a5 Gloj sl sl il 55 aleyus <tk 090
2 oglosm ali wms Gibg 1) (IS Ak pus Wilsly el lacdl o >
S &5 ol sl Tk e (ST 608 bz geme Jeb 53
V) abaly o all SOl T ghgloge a5 wls solaidl Wi s i

ol 00l 00lo ULW"’ Pl L’ 6)9‘~)5m
PV OF Future Cash Flow NPV
Pl = — = — AaY)
Initial Investment Initial Investment

o Sbe 5o Jee)ois S5 R o pssl 5 (Jad 35)) parde 4 azgi L
2ely3 obaly golasdl Jaa 93Ul (imgss ol ) e S35 (S350 (p903
odal Cawidy wms (5510120, 0593 Jsboyo aty 3 4y (odg (651 g B 5l Jol>
2500 §5 5l adg moySle @ prditans alarly (55501 (2958 5l ol walyo i e

! Net Present Value

2 Internal Rate of Return

3 Discouted Payback Period
4 Profitability Index

> Ahmadi (2015)




e do Jrate Sl 998 i a3y (soladl Jow bl g U YYA

S sy 551 azp 5l Sl 4 et Sl ol sadgs (6551 (A9 e
SIS 25 4 oy 55 98 4 bl (oS e a5y VL Cwd i
il a5l o B 2565 Ao 5 e 5055 5351 Cead ST 8
259 Sy 4 l) 55l (B9 g Brae Gl 4 e S e Dl al o
ERC, «aJgl 5,]38 4l o ISC (31 05 le e sloas s Egorme Zubls iy
a3 SMC(r) «,sml 5 oaisSonsS (6550 Jolds s Slabad (o S0l a0
SIS le s asypo iy allige 5L 5 5L anie CESk (5 le5S 5 gy
et b 55 55 s 55 oSVl 5 il ol sla el 4 oz ey
e el dtinly e (g0 Jsb 5 Br @iy 4SS sk ALl
5 s o 0)90 Jsbo )0 laaiie 4y walie o Sl Giagly onl o (B00gm
9 2k yho 5l 15,5 Pl Shse jo sl atils Gloj (nyieS 5o asleyu Sl
Lol golatl s Bl odal Cavsy oy (S 5o wboye Sl oleg

el s @) gy alys SYoles olamil g 5 ndy b e el b

_ n ESva(I')
PI'= 2 ISC+ERC,+SMC(r)+CES}, )

Ol &by, 0,5 wolaldl Jw ()5 5 A3 slaiegh e pbise
55 sbr o sads @il Goee sRly g Slesd Slapts pedie
O baln, o b Jb o ol Kiegh olidss wibl o dd oS g

! 0993 (69,90 Sladlas Q)j.»a

) s ygm 5551 lyime (Vo) aip j5lS (5 )5lid Ao jo ), Se 5 ail
b)) slo)eiS 13 ;s> slass il adsi pgas ;o Sldllae ilesgel ()
B ..\35.....» 9 43;9)‘ ‘lia).nT odio u.]l.l‘ Oy sslo Lm)}.J )i.n) 9 uLo.ﬂ 049"4'7“
ryar dnwg o 50 slayelS o Jy cwl widndy Sse mie s Sy i
C8 iy e85 51 5 oolitul oyt piyaaas bl ads e 9aS
5 b9 il g 5 lwe S Bl (p) p gl 50 el N (055
Cood b (Sl ge8) (gauds o5 (655 dmwgy o(plj ol ) anis aille dojeiS o yunl)
axg5 b o] ;o gand e 55,0 5l eolatul Alfais cwyp a Yo Y Jlu b B,
a2 b pl )0 el odd B (656095 ST ol 8l 5 b o ralS 5,505«




Y4 VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

- 61......5 sl ! u.:)ib- 9 6L"°L§').')-;‘” )58 a5 Ml.o.’LSAJ Leol CypResre 3l ‘a‘..\f
YW

S50 Sygld wB iy SHeSS 2 Sr90 4 (V010) samie SVLI (6550 asw o
Caio ygad golaidl (5l Ol plo bl bl wuliél o g lul ol «SL
e e el A1y 5585 7l g BN o Slided g b gk (B &y
Beho cpl 5o wedged oLl ]y AVl Gy ades 5 casle CILI o (gund e (655
SOl e (5 adg slaanie 5l B¢ sga (YN0 B VeV Lo 5l aS ool
L u..\.m.\.hl.v 9 u..\.nal;ss Lgl.a:d.ol.:).v J.ALM: 4.:...»3.: 9 M.?u (SLQO)j)J el 00y awlS
oo )0 sl (6550 G5085S g JLSle g adys (Wl deas o fals Cue
] 0als oolo )|)§ odsie YL )

5P adas 655l e Wizl Ol Capae @ (T Tl Ses 5 il
Sl a2y (65bL g oL s ye5)

Sl ged pimams )5 sloJow 5 goladl LUyl a (YoVA) Tl Ken 5 LS
@ by glbane cuwl asb,y Wy gopl o aib ws sllasle
el 00 dwls (5)51.)9.,.4 u‘,..o 9 (_g..\...lg.' (_g)).J “_A....d ‘_ngQ}j.m

@ e Slggs winw (golaiBl Lo g a3 (Y01 ) T a5 STyg o)
cual glodn o (10,5 (6 laS ke s 0s a0 liw e j0 5 AL
S daiie goedys> 5 6ok oSy Sty (b 4 (V) Tl Ken 5 oY
5 shed (Brae G anie ol oyl s hlse o] cqz 4l
sl &Sy dag,l Ho (5 4l W8 slo fore jo iz

e (S g hed Brae 655 slaanie (VA 4 ol Ses 5l
L Kol sz 5o @liTalsm 5 caal glaaiin (3 load 0 S3lsss
losgas Jelox g a2

1 Hatefi et al.
2Fina et al.

8 Zsiboréacs

4 Mulualem et al.
S Wright et al.




e do Jrate Sl 998 i a3y (soladl Jow bl g U Yy

b Sl e 0 e A 5,5 diseS & (VTAF) el 5 oyl
WSSy meitns (b2 SloaSiln ) 4o 55l Lol g ad e 5 (5 ras

JLis a4 8ilgs co udg oS S aS deolliy (5555 4 (VVAT) )Kes 5 Yoo
55 B b aisa paia ke b oy 0o S b g 5o Sl
Slsie 4 55l slo ol (gl Lol ke Ly bl Ay aseie e b aiye
Jyame adg jlade 5 ool plu Cuad woolyd Cad I (uli Wil so o5 ol
sl

SloolSy s 51 3n g 50 6551 e (el (05 e VYY) ol Sen 5 Bolo
ilod S gm0 |y o Sogll (alS 5 (600 55 5 55 )l o oS 5 S

b a5 loaSds ;0 G5 )5 o)l gl gy S (VWAP) Tl Sue 5 (55m090
G Gy 68yl e pl o cwl sl &Il DG oSl Sladgs 5l solaul
oot s iy Sladss 4 Jate glaed 10 LMP s sl Ceasd &)
]

Ay DeolisS oje 50 soladl Ay ryaelin 4 (VYAY) Tl Kan 5 L L8
5 0t 5 oS e oo (65,1 olie gz olisS glite (gla gl b o g3 o
lools 11, b oSl

0 2y dolio § G Cead g pdganaz 655 @lie 3585 (VWAA) T, Kan 5 (5 5ol
losls ylai |y by aSlil g ) (65,

al)l Yo ST .cl sdnl )5 5 Al aYlie a4 (V) Jgoo o
il youtenl 00 (6 3lotants HOMER 5 GAMS e 30 o5 5l ool b cons
apeS oz g8 ok e ey SIS 6,8 e el Sl eslitul ey
A8l o S psle 55y 5 g s o ile s 2SSl e 5

! Setare & GHasemi (2016)
2 Mosavi & Asgarian (2018)
3 GHolinia et al. (2019)

4 Amiri et al. (2020)




YY) VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

B 9 (L510 OY e iy 4o (V) g

<3l Joe B ol Eyo9e 9,
Ll
ve-d - 5 o] (oB5y3) souyo> 5551 9590 55 3o )
Ol w5 558 (5,58 o 4o
Yoo - 5 ORsS G & 4Seb p e s ST Lils 6| Y
RULYS b 25 b
VAV | gleans | 5 &b @ e 5,500 a5 S 3 Sy Cupde | T
e RUL O 2N 5l e i b 32
Yoy 5 oY ge =55 b (oS 5 B s (b ¥
HOMER Ol Se addllas )50 ol 51 bbge sy et 5l 2 5
S99
VA | lgilans 5 <l b Sildgsid g Soe (2o, 430 0
e Ol Ol b () 4 s
VA | gsleands 9 Lad ol sle Jow 5 golatdl b)) 7
e Ol 2 b Sty Sl gend sl s

69,90 Slallas il wix slalasle

ol g iyl 6l

ARRRY [ s lwdanis Shhsre) MmJMPVML;oLaJIJJ:u \

e s e (63550 axlllan Sy 1 e
WWAF | Goleas 9 0L b Gloysz Jolaie aSilinn; )0 (lgi Cuyoote A
ey | el | el 5 S JiSe sl 505
GAMZ Saeliss
WAF | ey |5 Bolo Mg s b il mlio el by | A
) OhlSes VEF 88 plnl jlasleisr 16
ey Joe 5 2V 2 g ol 655l Bras (nn alal, Ve
slazsl °°‘5Q’#‘*‘> 9 J.<>.> J.lej o..\....S..\.Js.s 5)}.! Lgl_asoli;.g
3 P 91095 26 )5 code il ol pl Jas
e bss skl csloools 5 silolal
vosls
by 29kt

wag o gy | Boal mie laasld o 5p g liSced | V)




e do Jrate Sl 998 i a3y (soladl Jow bl g U Yy

bR 0,050 5l eoliul b (Sodll 5 wlali zals
alyd ploojl ddaaais (o5lwaigs

WAV | gsloans 9 Lo 3 —oligS algy syl )0 (ngs by, b \Y
ol oy Ken Ay e

WA b sy sl | Lipl sladelob atpyniz g)lopoe | VY
o en Gl Coalapae 38,5 i )

Gt (sladisly e

iz (ol g, Y
s s Olyz AL, el & Olpl Br Ceie S ol s o
adlior o ol 5 B Sl 551 Cudib Gl (solasll ol (Salidgend
sloygiS )0 el (350 cnl K0 Shlie 5l 55 SIS lajls aals oS wiz o
Gr S5 Cwed (uop Sle a4 (lnl p S WS AL arwy g byl
G ool g ooliiul Lo &y 1S e « Silidgetd gl odss (655 5 (60
Graazie jl Gegh Jlo S Jsb o il oo bt Gl Bk ) Ol L
Sllllae (3p @)e eSS 5o wdene glaslo)l 3 ¢ Glnl G Ceio miy
Syfdas g el 5 s (85 olaBl slaylal il Slaee slasil 5 slaills
(solidlgn slaosls 9iS 7,)l5 5 S Gla eyl diiey doaSiln, 55l ool
5 Lo o Sl ale oo el b cenl oad 4135 IS golamdl Jas o g gl 5l
Joe jo a8 il 5l e b Cold Slaslre o 1) 580 G teS Cusb,
s layell 500 g b gl e 5l i e alold caple 56 (rizes oid dulre
s 65 Ghg b 5l ol el i 5 651 meriSle Gl ez il
3 bl el pogSle o @l ol Jow 5l eslil b ool a8,8 13 L
SelS g Gl Jae cnl 5o ool oads SIGT T slaazn g 50 0 555l oy
5 2e5m $3s 6551 5 651 e € s 9 5l B e e @ s £
odd 0y33 (S35l Aue (imes 5 P D & pee Jlail 5l Jol> sl
AL s 00 03,51 plg b 5 (508 O j50 4 adgl 5yl ke j Glie 5 (5 5bL)
5ol aalys l5ee g Ayl pos CutS 5y 0590 655 Gig B 51 ol wal o e 55
bhugne Ko O)le a4 cal oads Sb5,l g gilwand Cline l38le 5 50 (6 IS aylo yus


http://jiaeee.com/article-1-539-fa.pdf
http://jiaeee.com/article-1-539-fa.pdf

YYY VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

95 9> SaSeS oo 4y (Ul b g U O30 4 e el adgl )l e
350 Sl sy @IS Cwd 5 Gp @is GlacS b esdaie glaslaylF wyn b
2B &P S8, oy il Wt 5 L dlops iS5 0)90 sl ond
G551 0003 b b g 0aiiS0pnSd g e 9,509, b g a9 Jloy <>
Ol @i GBS 15 S Ll analy ol ol o el snd 5T (L)
Olelgs Salidgeid pins 5 el )1 Dl pond (5,50 ool golatdl Joo 5 bl oo
—o Ol @bl el a3 18 Slae Glal Gp mse LS M g S iie by
99 )0 @395 aSed & hate Salgeid s Sz 0l &l L5L ;) Joe oS w0
s wolazdl lpl slayed ST 6l ol e 5 5l eaisS 0l bl
2 Nl b e ibe Sslite sanail o 43 by CiSHL
ol @95 8Seh @y Jae L (63581 0080 135 (90 S 9918 o

solazsl 56T —F

CeiS g Sdlidgeid e pelins by a5y eal glodi o (35 (golaldl
Sl e (S i g OIS ke s 31985 g (Sloj (o teS 0 rle s
S Jl g eanlys |y baase ple a5 wblie jos anje a3 2 da g g sl
(bed G 4 bagie ead @l Lok, Ly, pled a5 jshaie oy 0 ek
el a6 I35 i)

SLad (o508 a5 s S5 Ghat 5l ol el deanie (ragh cnl 5
Sl 0 oSl Sl eolatul b (g5, adg ogad meuiSle jokaies bk s
bl e Sl m8 Cond Ll 00ls (g 3lwans Matlab 1580 6 s e 055
Gy &P SSFE 5 S e 4 SElpsid plen el sl A Dlaiies
Oz g (65bL) 55 eaiiSep2d (e A% 5 N AV Jlujs S)n Gl
055 g adsl (I lop iy ja a5 0l Bl il )0 99250 Sglate (slans
YO 209090 b SG og0 Dy o il a5 655 0 SSLp s 25 L 55l euS
bee SRl Gl sladlighs sl banse ol sz e el sl Syl
SIS 5 g eien g Obkd (3l g 655 anSe S slaan e
3530 Sk 3,50 ool ply o5t 5 p )95 £ 5 caddsl 6 NS ko s sl yy 5 ST




e do Jrate Sl 998 i a3y (soladl Jow bl g U vy

Al )5 St ©j90 50 Jooad £ Geizen Cunl oad Blod (g5ladnd s
So sl 4 adgl (I le s anie Bl O jae s el 0 i SO
2l (Sl Siddem slaglon 5 mS Sle et 6551 Wy SlgglS
Lg ply gols Sdgs I8 anliw Bl o5 falBl Loy 928 Joy (35)) s
45 ol walys Bl Jl> 5o (nladbios pas oy 6551 25 SelS 1l B
Coid 5 85 (Soge 50 N0 Ol 4 all eald Bdo> (Sras G 655 g
olamdl ol &)l (b, Jae Bl ond (aBly 3 @jeF AD (SBrae G 55
&g S sl U gl cnlys el (caalEl ok Gl alepe ciS g
Sy g S5 0aS 0SS Ana pliee )0 o pheels 4 S ie Coles 5 5
ols walez soly pil dle puw i3
axllan 890 (Gl ot (G aiinbo —F-)
Lsgie ool ol glagliol S1e ulisln sloolSiny) (glaosls anaiils
Dl g )Ty Jae 5 (1) Jgaz 50 aillle SL8T Slelo 5 Les wough, < SU !
el 00 03,51 (F) Jgu j0 axle il

Oln! 8 yed 9 b lwl anlllin 0590 (5o 0 35100 (Guaaisb (V) Jgux

£

AR R )RR P PV o, s 5lgnl Ol
sl 25 k! N

Yo eoVeoor ipg90 4l o855 dog )| obeyos | ploals

p) ol Ay 3yl

YoeeoVYe o a=b . .
Fom= = Spzm | ol | wpksS

KV ol P> S5

YVeogl oS 4=t
S el & 1)) oo

SR

o> |< |0 |||t |—

o9y o2

—
.

2] Tyl

slasle,s | ol

—
—

OV L)oo g (555 iano

Gliso (g ST Slelw g Gl o Ggwmw y5y Jow (F) Jous

Sy S ) e e @,

H n R
— =Y.V +-/ovd— ﬁ)‘)‘er'ﬁ)‘ﬁ'“‘ \
H. N




YYO VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

H n .

— =/t +-[rov — o5 v
H. N

H n F 5

— =-l¥a+ YAy — o5 ¥
H. N

H n

— =—/sa4-/N0— Jeo) ¥
H. N

TN o fSen 5 (5552 s

551 598 31 ol ol yo —F-¥
Gad g oad cwas sla o olawd 4 i aluly (6550 0dgr 51 ol swl s ol
i 5 ol (gadgi (6551 g, Caaud .l ol (VF) alasl) jo a8 5l il
biled (S 5t a5 Iy (6L Cad me 4l o (6550 ange 5l ol o
5 S ST izmen B)l0 @395 S 1D 4 e o5 (5551 G958 @
o S i Sl el jo il alily oS S aujei AL g i o]y
A plej cadls aielss mier S a1y G55l (g8 g Spae ralS 4
el ey Gl Dl g QST lebs 4y 4ty (F) 9 (V) Jgoor b piacn (551
EpT <) gy 551 ke b el 5L RES < 0) (550 (o985l Jealo el
(AR,™ < 0) 5,51 (598 5l Jol aldls hawi 2555 (C) (55,31 Ghs,8 Ceard (0
Jas g <O mje8 a4 Jlasil Ceod 10 sudgs (55,1 ogdla G’f\ sl Jls sl
Ay bl gy Oylig Jawgs hows F 5 ate sl oo Sy 5 0,510 (V0) akal
e Glyee Ol o0 iz 05 o0 ()T B (655 50 SSL a5 £ g 5l Cua
ool 5 Ok 59y bilpl Geluly 5 (6550 Gh9,8 (6108 Gl (loie a1y Jiaad &3
GCBpl cead A Gy S ie g golall gleoly B oobo)lS ey 75
—CS il 0 1) sl (655 a5l 5 8 (F) Jgoz disd Brgid Sllggud

ol 00 00l ul-“*-' 259 Lgl.a

! Revenue from energy sales
2 Energy prices
3 Adjustment rate




e do Jrate Sl 998 i a3y (soladl Jow bl g U YYs

E, = H X § X N5ys X Ot
ESRpy(r) = Ep(C X AR, + C;) (\0)
Cpan Gadg 655 oad (g5l B e 1(F) Jgur
el SlolS S sl & sadss (651 oo i Ol lada

(Juy (Sls5ks)
VeFe. \-20
- 20-100
VEY - 100-10000

of anl Gl 15 5 905 & 55 ool ate

Sl o A8 o, —F-Y

Wybos A galamll slafally (n S calul 51 (S ) S bayeas ST o
s ol ol 5 Ol OloystSpe il sod iy Sl Gl JelS” S8 el s
039y (Slwgh ISS &y p )95 Z 5 e o0 Sl 4y ALLAS Jlo wizyo 4S5 jgboas all e
el 00 Joo (851 (RalS g Sldgeid s cnad ladijo 0 30 Cel cnl
Solis o 5T sl ls 'py55 & azg b (ESRpy < 0) 55,80 (35,8 5l ol aalyo
S by ol sy €5 G050l 50 el aly pyg @ o 355] 5 w3l
Jol sal s o3y aildlo py95 & 5 doy0 ((18) alasly 50 el 0ad 8551 (635 10
ol bl ol ot ool 5Lt j b (ESRpy < 0) ST sla Lo (g5 Lbso 5
21y 0g3 e (b5 oy £ b sl Ghs b 5l Jol bl aelys (35 ams s
(F) alaly o AR < 0) aldle bowi #5 ,exd b awo oo cwnsyl (Jlu o
ol JFS W g 5 S i
(%)

ESRy,(1)
ESRpy(r) = Xre1= 15

i gy 32 £ goxo —F-F

Jo slasie Jols adgl I8l a4 Solged e & ceal aue
(D Nl 4 @l Jsb )0 Of sleanie 5 sl bl 251l
U eimen 9 )l g g (S5 0aiiSe n3d) gkl 5L g 5L
O (S o5 wile golazil o ol b

Y Inflation
2 Adjustment rate




YYY VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

adsl (51854 Loy F-F-)

SloolSsy Liwgi a5 Sltlssi plae saliue by 4Sed 3, ol b o
3 W A P KW DSOS WD3,8 o eal Glple S i Loy (golaidl
Loy o0 3 Ly ls S i i i A5 (sl 5 55
DI 1y S e sl G (P9l Gl Blas 4y o pe conds 7 kas 3 lge om
—alo s 50 (65,5 0aiiSe S a4 Soldgeid sl ptii ;0 (5l le s NS
Ldye 3 qosg aSed g)lml 4 oS el iy o ST slaanse 5 adgl (5 1S
ool lid Sl gei8 w5 cwas gl (ISCY) gl 5 08 wle s (V) alal,
ply 5 uis Ohygo 4 Hllg b ((CC) sai wilgs oo adgl (6,la8alo yas sl 00
-0 ol y bLLEl Slass (1)) «ply 0,00 () «(VY) alal, o 0gd el L(1.70)

Al

ISC=CC+ Y L(ry.s) Aoy

Jlo slass 1 abal) cpl 0wl o sols ylas )] 0,40 S g ply Lol (VA) alasl)jo

Al oo

L(rp,s) = —Lxﬁ(sﬁﬁ)rn X12Xr QL)
(1+5)m—1

Fogl g ouddSe S (5551 -F-F-¥
Sloyeo 3l s ;00 Oladad 1 Lidy g (65, 0aiiS 6 153 e SCSL 598 o o
0,99 Okl 4o she Byl 685 e by (Zn) 0j98 (nl Se )ls LAaiges a4 5LS
Vol Jlo o Sl i oS Gldlie b 5y Canto g slaS
2 Sl 00 0351 pacw yoe Jsb ;0 FERC, < 0) Ll 050l 4 jshaie
2k Se gl s b Lk bl s (Jle Yo slo)l 3 0598 sl gl
(&5l 00 n3d laie 4 6 5b anie 6 I8k po ok ol ode] (g jloand

Y nitial System Capital
Z Unite Replacement Cost
3 Equipment Replacement Cost




e do Jrate Sl 998 i a3y (soladl Jow bl g U YYA

Dl (S B gl 4 S e Conles g Gp @iy 4SS ol blS «@
ORagas Bl 3 Al Yoo Job )3 )b SG el pie 1 S enl wile (Sl o3l
oyl anie g Sl F5 (YY) 5 (YY) «(YY) (V) (V) ol Ly, 0s
ol pyg Lwgie j adgl (6,135 aylojas (yljns) (oo ,8 Zp el 00 03 5] laad

w=o (V)
URC; =z, X ISC (v+)
7=Z v
F:i F#1 AAD)
ERC, = URCz, X (14 j)*n X F (YY)

SIS g gy —F-F-Y

o Jsb 30 SMCY) (605 5 g 4 5l sl 0 Sloe g plnns S
oo, Zp alaly s ol ool Cawds (YF) alal, 51 o1 4 se a5 .5 )ls 043 dube
SMC(r) =z, X ISC X (1 +))" (YY)
S AL Lo g 5HLo 4o pa-F-F-F
IO PPt PN VEL SUE P I CIFU ST WE{ LI PYS L IPCOWIOWIPON: - SN PRI L SRS TR
fgoza b Cal ply al> 0 0 30 (CESY) (55,0l e0iiSoe 53 5,Li0 5 5l ause
(SE" ng).ﬂ od.;.;fo).féb o oo LE))-" Egome & (CSC") owo}éb ))L.o 4l
] 00 ols L)l""“) (Y()) d.]a.") B as ..\.M.al."so

_ yklescy

CES, = =G (o)
aVlo anie S o b plp (AEC?) celw lgekS 1o 50 g5, auje lawgie
Lol 02l (Y£) abasly jo (TEPY) ailJls (555! ggex0 40 (AEC)

_ TAC(year) (Y%)

TEP(kWh)
year

AEC

! Service and Maintenance Cost
2 Cost of Energy Storage

3 Cost of Storage Charge

4 Stored Energy

5 Average Energy cost

® Total Annual cost

" Total energy produced




YYa VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

s Jobo 43151 9 (g 5Lwdanit —0
S s | (295 5 o0 1) Slgetd s peiitans by sloaSiln,
ozl s S 1y el odiiSudgi 5 BTG pan 45 (Sxe 45 I3k g5
1o () 098 o0 3,40l 9 9dgi pian (ol 50 @lie &S el
e slad (3 S Ay jshite 4 Sl Jue 9y N2 o5l
98 Sale, by sadss (6550 05 meaSle S (M) ISt Sligeid o
Gy 5 e dipgy bl logai (F) JSS s oolizal (YY) akl,
el Matlab l3le 5 5o Jos 555 (91w oSl 5l ooliiwl L oS foo 1o
el ool ooy lis oo g5lw
00T S a0 By el Sl el Al (Bras B b anie cle o
Cyas NS b SHlggd piasw g 551 9 009 &St ol
Delsn B2)F ASed &

MINIMAZ: S=I*w
(k—1)XD+kxAXcosBp<w
0° < B <90°
A < Anax
E < Epin (Yv)
S(l X W) X Smax S (lmax X Wmax)

H<7<§
\ D> Dmin

(D) o)y oy 2 alv F1 30 (V) g




e do Jrate Sl 998 i a3y (soladl Jow bl g U YY.

Minimize panel installation space (ARDEBIL)

0 20 40 60 80 100 120 140 160 180 200
Iteration

T 5l s (6 ywl o 9 (Ao diang B (V) Sl

_ Y7 =1 RESpy(r)
ISC+3P_ i ERCr+ YT, SMCr+ 3K CES),
EM = Yie1 HXSXTgys XX (cXARyXC1)

YA)

sk=Tescy AR
Z{F=_115Ek
by, dinge S o 1) o 0mnS (YA) akal) 5 oladl JS Jow (YA) akl,
oolizl b el Gy gy oS i 4 (RESpy) 5,0 ogys 5l Jols aalyo
—and g ainge (YY) abal) 048 ololp i jl58l0 5 30 e 5955 (S9lST o 555!
G (655 )0 s coal slad (gl 5 (e aigy bl 5 oud g5l
Bl lal SHlged g ceal Joe G @i aSed pliaebl SobB 4z e

[cc+E L)1+ Z™ (URCon X (1+])7nXF )+ X1 | (2 XISCX (1+)7+

(V) alul; oS 55 51 (1 55L80 5 5,8 anse o (6 5bL) (65,5 easiSo s 4 i
Al 6550 0aiiS0 33 aie (e gy golaidl Juw lgie 4 (V1) alal) 5 B

EM = =1 HXSXMNgys X1 X (CX ARy X C1)
[cc+Y L(rn,S)]+ICIX (1+]) "+ T T_ (2 XISCX(1+ )T

¥
Joe (gobasdl Juloi— -1
s et by wliler loslsl oad zl sl gloosls sl Slels Lawgie

O3 yS 5 Joe 9 o SPSS LI38l g5y aS ead ools Lid (V) Jeaz jo olpl o

L Inverter Cost




YF) VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

S50 OVF) adaly 5l ooliinl b (o codal sy Jlo s el o il o lawgie
alold (V) UKo o (YY) alasly 068 5l oolatl b ggu 5l el oo ailxs (gudys
sS4 (H) Sl wol 5 B) & mhaw 4 Cos Jo ay5ly (D) J 90 les
Lg)ﬁ‘sww.wmwmswswblsh}udj)bbﬁ‘d\54w‘owu~x
RESpy odds 555 ggame gy 5l ol del o amil )0 osds ooy STl sy

el ool (B) Jgoz 10 Jloy g digy Sl 50 (g5lwdcds gl b oo (il
w9 Joyi <> )0 o9 (6551 G 5lwaned s :(B) 9o

O8S | dee)l | ol Slgal 9 s
2l Sod Lo
YYY | YA | EYY | % ¥/¥ o >
Jey | (mreren celo Slgels)
OAS- | FAAF | VYES | Yody | vvyy (celes SlyskeS) sodss (55
2l Sod Lo
Y08 | fIYA | Ry ¥/f Y50 o -
e (a0 550y sl DlggleS)
$0-Y | YAV. | AfR. | A-Y- | AOA- (ol SlylS) wodlss o3

oS ol iaie

Aoy ColS 1 sloy —0-1-)
Jby Ve¥ee 25 L) Jgoz 0 (F0) 9 (V) Ly, ol Jowo ilwans @l
Gleal i b ez 6l (YA) aal, Lol Jow oy solamdl mls .l sl
Glad (ol aieS g age Sl )0 aloju Sl ol izren 5 G5 5 o)
odls oole lis oyl yog eolaidl g oy cll> 4 cond > ol )0 i al
S5 e 5 Stlilsgih phes add &S wiz e ans e Gli3 () Jpaz el
Sy b Jomo (Jg 0o 1) adsl o )l alo s 5 laasy 50 oamme coiS LB
A0 Slaplinl 4 Cuns (653 0uiiSo 235 b S99t piapns rad 5,15 A3l
&ly g3050 ool 0l il SLST lels e 5 o958 oo 20 Ll 4 azgi L,
Er 8SSHpe y0 Wdlee e JB LS 5 haisle (OIS bl ola et
5 LU & 4z b oSl o9 (adly 5,05 &l 9 5| B By (5551 slmad s
by Joe 4 azxgi b bl ol gl SGilgsid i ceal (Jomo (g9 Ll
Sipl 3l oy el b iles co Jow o) 50 S i abanles golaisl (V) alal,
Syge S dloyw iS5 n g Gl ) beanje ()90 lulp eaiiSo S




e do Jrate Sl 998 i a3y (soladl Jow bl g U

YYY

Br &5 b 4 Jale 9 855 00iiSe S ga S99 pias i D pdy
Aldle b oigels 130 5 luedsl coblB iol38l (s lal slyls a5 oo Jore (sl
ookl (V+) alasly (20l ) Jow 5l jgo (nlyo bl oo S i slacdled p yaS
eSS 5o Jaw cpl gl eslaiul «(F) Jgax jo ead cols lis bl oed oo

Adloe e > 3 pgat 6505 cod LI ale e ciS 5 golad]

(¥+) 9 (Y3) alaaly (g5lwanns gu i :(P)J g0

SlaslsS B &y (glys asleyos iy Jls olaws

T

o984l
(Jlﬂ))cﬁj‘"

slsal o

S A

Jeo ) e

Jbys | ae

Jboy | an

Jby | e

ouiS o).::'>.5 L\

&35

0diiS 0> 9y

&35

Vo f..

VY Y

\Y \e.

VY \Y

Joto ilo3T —B-1-¥
o3gaze ;0 Dlggl ST AP 9 0 )08 b Slgeid s puditee Gl aSLD )y,

dalio a5 Jloy S b gls sl cead Sy 6 $r $98 @iy S5
Silotends a5 Jlo i Lo b aloje 225 (A) 5 (V) Jsloa el a5 ailons
s ol ol aelyo 5 (655 0y b ange <l 5o abl oS3 ads

el 00l ool

30 992 g0 i wwai 9 (Ye) g (YA) alaly (g5 lwdad Cond ol (V) Jgo=

Olagks & (leh 10 Sy olxd G2 G &I 5 b

T

Jby)ss ! Iy “Ul—'

Jbey

Jby

°]“>‘> LJ &MUBQ».S W

Gl eaiss

09 Sl ggid i

TR NSV

\Y

AR \f

\Y




YfY VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

30 992 90 a9 (Y+) 9 (YA) akuly (65 lwdundd Comd guls :(A) Jgu=
Olaghs AP (ylgi lp Sy ol s G 22395 <5 o

SlysleS AIF )08 (gl aylo pos 2ot s Jlos Sl
T eDssH Shspal | Jby | e o | =
5| e
TS b Sl et Ve X Vo Wy
s 5l sasS
09 S b9 9d oo A y A y
63)—” oA;.;Seﬁéé

Seiod slaatdl, e

000 553 b Slgeid wins dilo pow et 5 oy (V) 5 () (0) oF) slo U
&5 b DlskS iy (SwslyS 5o D508 sl laled w4 by ol e g 655!
fiste 5 Jloy Lyt 5o sodlss (8551 el SlsshS S el 4 Jby V¥ g
(Vo) alaly (ool Jaw a5 was oo lad (F0) 5 (V) Laily, (2oL, Jao (wlalys
905k (Bl by sl 25 L 3n @iy 4Sd 655 sladd i Ced oS > o
e 3 6k s Uy S e 5 el (golazil bl oYU liebl B gl
G5 45 4 1) (a5 (65 alyd S e (6551 gyt 9 SEget8 s
b Gl Bl golasBl o 2 5 058 a5 (Gl yo s o SRl ALl gl g
&S oo g wdlse golatl wail (V0) alaly o sl pls Wil cle o
Sl )5S 5o pyg5 wile wll atily ok jlems s2ali8l ol LS 2,25 5 0595
Joe sy bawgi 6550 Joawi b i3 5 Dol b 0j50 cnl o a5tz ]

S5 dle> soladl oL,




e do Jrate Sl 998 i a3y (soladl Jow bl g U

Y¥Y

P hotovoliaic System Return on Invesitment in Five Iranian Gities

P hotovoltaic System + Energy Storage

11 Condition Morm al i
= Generative Energy sell 10400 Rigt
a2 l;,‘ -—-m- E. AZD
o
g o8 }‘i --m-- E{EHRAN |
£ -
3 &i‘, - - E HVAZ
& osl .:;.i‘--.l --@-- E,RDEBIL | |
I L --m-- E ORGAN
2 o
G o4l ~oH . . E
g o -
= - .
= Tm g, W
g 02 EE. e T
=] p—g “m
B =y = 0 ~m

ol “m._ =g B

- T
02 . .
o 5 10 15
vear

Jloyi bulpd 50 (6551 00580 1u5 5 b mimns dalo yus Sl 1 o 53 1(F) S

d’*"“ 6[@4;.73[{ v

Photovoltaic System Return on Investment in Five Iranian Gities

1.2 T T T T
P hotowvoltaic System+Energy Storage
Condition OPT%AL

11 Generative Energy sell 10400 Rials i
k] — -
= osl ﬁ‘; B-- E.AZD ]
g B;“ --@-- E EHRAN

--B-- E HVAF

e osl “Howm - £ l
= =] --@-- E,RDEBIL
2 *,
E il ~ --l-- E_ORGAN
@ 04f o E
: RN
= e W
2 oz} ‘i\‘e . .
2 S
: “Beg
[ - ", '~

o e ™

0.z L 1 1 1 1 1 T
o 2 4 G a8 10 12 14
wear

donter bl 3 )0 (5551 0SS0 1035 by praanian g lo o Sl 3y o 0 1(F) S




YFO VAR hiae) [F o Lo [pin Jlo folazBl (65,15 slaay i anlilad
Photovoltaic System Return on Investment in Five Iranian Gities
1.2
Photovoltaic System NO Energy Storage
1L Condition Normal i
E Generative Energy sell 10400 Rials
EY D_Bﬂ_;..ﬁ --m-- E/AZD |
= --B-- E EHRAN
2
——m-- E HVAZ
& osf . - B H
E -.‘_- --I3-- E,RDEBIL
£ -.‘\ T, --B-- E_ORGAN
@ 0.4}k 2 . H
g "l._:\._‘-\\
= ~, . "1-
S ozf BN e 1
% \\‘-\ W :“‘..
, L el Bt
& R T
of N N S
", “"'\ e
‘| “m
0.2 1 1 1 1 1 1
1 3 4 5 G i 8 9
year
Jbo g bl il 10 (655! 00scS 0 B3 (ygu o 49 Loy ClS 99 2o 50 :(0) S

Return on Investment Percentage (%)

Fhotovoltaic System Return on Investment in Five Iranian Gities

1.2
Photovoltaic System NO Energy Storage
1t Gonciition OPTIM AL ]
Generative Energy sell 10400 Rials
D-ﬁ‘;;v --@-- E,AZD 4
-
Nay . --B-- E_ EHRAN
osl "e%:‘--_ --m-- E HVAZ
)
- - __E'__
= e, E,RDEBIL
foa " m
o4l R e ——m-- E_ORGAN
Bl
"‘{"‘s"i -"""-.
o2l S . 1
B ., L
T, S
i -
s ~m
o T, ™ b
e, .
e ~
8 T
02 . . . . . :
1 2 3 4 5 6 7 8
vear

it a1y 30 (6531 SIS0 3 (394 e o s Ay s 53 £(B) S5

S5 A -F

st B @y St & Jate Slgei pies e b > 4l
2eBls aaales ouin])s 351 6yl g axwss 2 o3k ;b &S Wl e 3 4l
Cedyb s3ledlil 5 ssluly Gl del Wl oo SSllggd s (9,5 g0l
e bilpd agjlase 5l cbliz )3 ol w29 5l 9 B2 @) Sl
3 wboyw ClS5l 5 pn (655 Gl o paen Shed Giegh (nlye ol




e do Jrate Sl 998 i a3y (soladl Jow bl g U YY#

b o ldlss Glole ;5 d92 50 sl ally jleslinal b adlise ploy (S
Geb b il 5150 o STl g oo wush o ol8T Slels gl Jolis L3 Ll
Geb abb jo b Col g )S, Je 5 a8 S 1S il o (V) Jeux
0dS 0,8 b Sl ggid i (g0laidl Lol Jow el odwl Caway (F) Jgo
doaisse 5 ol 5 ol selyo (g5, adgs atgn Gialdl 4 425 L ool o 5 555
ooliiasl b 0l o l0,aebi s g IS Canslons a5 oy L1 (F+) 5 (VA) ala, 3l
ol 50 A ey (6550 0y po 1y eaS sanl Liwelad el Casns @l )
>z oololy golaidl bl g Sildgeid w40l ) golaidl Joo fog
5 ainte § Jloys Slgo 50 s odg (65531 29,8 5l ol el 5 pae 450
3l 55 T s 5 00iiS0 33 (6558 s Sl gy jles 50 Lo JUy VB e 2
el 5 a5 Q5 9 ol lsal ligd o 0 O @l 5 sjleant Matlab
Sloolaiul b juS Oy 30,5 peu S e (V) alayl, ool Jow 5l Gos .ol ouls
Egazme & Cumd S35l Ghg b ol wolps Gl g S y5035 6K o555
5 Bl on 5,0 eaiS 0,3 b adsl 5 laSle s g (00 e Job yo lras e
Olizebl Cobl @ s (Stly 6551 00iiS0 p35 Sy anie o) (oo (0
Br @9 Sed $)lwbl gloy yo S ie 6900 Gl Olie 5 B2 @i B
&9 4 Glaebl B b S rde Sl Syse 551 Dypp A 90 50 8
Oley 09l go eolaiul (Vo) alal, 5L, Jow 5l &yge ple il ool adi e
“s® AN el bl (Y1) Joe 4 o (7)) (goladl Joo )0 ayloyus oS
9 P T8 Foge 5o 0 (e 3B (Vo) abaly )0 w20 5 p)e8 15U il
N F 0 Cgd Gaw il oS bawd Canliw bl ails goly a0 o0
Sl G2 loadyad 255 ol (ABly b ogy wsles golamdl piwns o2 5L (655l
) Jy g welys Sglite S e ol 3pl JUEH g Bpas laie
A 050 a5 adsi (0) Jguz 0,5 walyss sbml (65085 Joe golaidl
5 (V) Jow 5l oolitul b a5 Jloy S 50 diloj Sl 0 (7)) Joor 5 5585
G A3lo oo ST e Sl 0l 0alds (glwancd Clie 38l 5 j0 as (Y+)
A) 5 (V) Jghazr @ls 055 (o0 ©)yg0 yim po wnad LS (7S b Jlo s Sl
S p ley wmdoo QLIS (Gl w50 S e 9 dpate SGlged e
—oo alde Loy (F0) 5 (TA) ala) ol &SI Joo b Jlo i g e <l j0 il

Aol




Y¥Y VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

&l Caw 05
BL,T Shlesl ool alo il Jsol Gsesl (Sobel LOFAY) dosme cgas! =)
ol

Ay w6 0 0 e (VYAA) ol ¢ jamolas> 5 (gous londae g ¢ ol -Y

(G i g0 (Flowlmo oo Coald pue (35 a5 o b5l slal> L
FA-AF ()Y -

5 Sl (Sbribe b Lol (SBulygs oljeile Loyde (g5 =T
s by D5 9 551 2 Fee layebl (VYAA) Clial (olosle
irl apis sk 9500, b olnl Bp @iy $Sed 4 Jate Slgeid
FO-FA (VY o5/

Olpl ewlbidlen el -Y

—o 3> Joleie aSl, 4o oly Cu powe (VYAY) s ‘w@ 9 doe «0,liw -0
(kg Grozei] dlzmo . (Seolins ol 5 SoeS S silwl 3,55k 0 Ll
wlie el obags (0 TAF) sl wilin] LS 5 Jole 3T ¢y o Bolo -7
5 i) olats] slojingy NF-F @8 50 olpl jlaledn 3n wdy Sua b 55
AV (N0 (ol dragr

3 el el awslio 5 b)) OFAY) desme coas,S 5 olb Wl eilE-Y
55 5l oolil b (Jslo (GUlogil (sl 2 (IS (559 0T (5505 Joe (g3laingy
FENO (AY) YF o Lslis clolas. ABCyPSO o ,65l

CS 2 50 0ddid 19595 By (VVAF) sl s 0]y (Sgmoga g Hlarl 0,8 oy liasls -A
—oRegy delidad petarn (ool Jelou il S Gl Jled G2 6958 @598
MAVED (MY 55,30 s iyaebip g 6 iKiulow sl

Ol g ST g Gy (swdige razei] dloeo Al Gy DowoligS Algs (55 yael
FY-Y0 ()VO

Cele 2ilay) olnl s Jer ilos saiSudy slaelSy o a5 w5 (535




e do Jrate Sl 998 i a3y (soladl Jow bl g U YYA

(YOI s solais] dewsi g i, dolidas (Lgy bl slaosls g gilololy g log ¢ 2,5
Aa-¥.

Gan b iy sleaSid j3 5y 68w (1TAF) alol b K (sgmge =)
S plojl adaasis (iluaig wiu,ssl o eolal L Sogly wlal als
Ol r Glhell G GulaS eegd 9 (o - (Rmbaiog>

bt (550 ks S (ITAE) alle (ablS 5 ol w6 ,0a5 ¢yt o sage =) T
Silwainte iyl 5l esliiul b (g )lni- (S s 6550 sloll i sl
NNV )Y+ g lddo olais] dolilas ., 0.l

slocaslsysls 5 Clidos (oBjsel s cule (OYAP) g8 ol =) T
Sladasl p Candg (3,155 (ledlbl g Ll 0,5 (5,9l ;80 (VWAF) 9,5 & )l5e -V F
oais| Slowa § 30 LS

(S35 O B S5 @595 &S 50) anli eS8 5 95 o)l <10

Olnl elidlgn (lojles )7
1- Abdelmaguid, T. F. (2015). A neighborhood search function for flexible job
shop scheduling with separable sequence-dependent setup times. Applied
Mathematics and Computation, 260, 188-203.
2- Ahmadi, M. (2015). Preparation for the capital market principles test.
Tehran, Ariana Ghalam Publications (In Persian).
3- Amir, V., Azimian, M., & Haddadipour, Sh. (2020). Multi-network operation
with energy carriers, taking into account uncertainty. Computational Intelligence
in Electrical Engineering, 10(3), 69-86 (In Persian).
4- Anand, R. S., Das, M. K, lyer, S. K., Mishra, S. K., Sensarma, P. S., Singh,
A., ... & Katiyar, M. (2009). Solar Energy Research Enclave. Department of
Electrical Engineering, Indian Institute of Technology Kampur, 208, 016.
5- Barzi, A. B., Hashemzadeh Khorasgani, Gh., Fathi Hafshjani, K., &
Alirezaei, A. (2020). Parameters affecting the microgrid energy production of
direct current photovoltaic system connected to Iran's electricity distribution
network with a sustainability approach. Iranian Journal of Energy, 22(4), 45-68
(In Persian).
6- Cai, C., Liu, H., Dai, W., Deng, Z., Zhang, J., & Deng, L. (2017). Dynamic
equivalent modeling of a grid-tied microgrid based on characteristic model and
measurement data. Energies, 10(12), 1951.
7- DoE, U. S. (2015). Quadrennial technology review 2015. US Department of
Energy, Washington, DC.
8- Duffie, J. A., & Beckman, W. A. (2013). Solar engineering of thermal
processes. John Wiley & Sons.




¥4 VAR lie) 1 oo /oin Jlo folazdl (60,5 slaay Lai anbilad

9- Fina, B., Fleischhacker, A., Auer, H., & Lettner, G. (2018). Economic
assessment and business models of rooftop photovoltaic systems in
multiapartment buildings: case studies for Austria and Germany. Journal of
Renewable Energy, 2018.

10- Ghaemi Rad, T., & Karimi, M. (2015). Evaluating and comparing the
results of optimizing the forest fire expansion model based on cellular
automation using two algorithms, PSO and ABC. Geographical Studies, 24(93),
66-75 (In Persian).

11- Ghasemian Fard, E., & Mousavi Rad, S. H. (2018). Unallocated electricity
in the North Kerman Electricity Distribution Company: Analysis of system
dynamics. Quarterly Journal of Energy Policy and Planning Research, 3(8),
119-145 (In Persian).

12- Gholinia, M., Safdary, M., & Hasanpour, S. A. (2018). Novel Method for
Short-term Micro-Grid Planning .Journal of Iranian Association of Electrical
and Electronics Engineers.15(1), 25-33 (In Persian)

13- Hatefi Einaddin, A., Sadeghi Yazdankhah, A., & Kazemzadeh, R. (2017).
Power management in a utility connected micro-grid with multiple renewable
energy sources. Journal of Operation and Automation in Power Engineering,
5(1), 1-10.

14- Kumar, A., Sah, B., Singh, A. R, Deng, Y., He, X., Kumar, P., & Bansal,
R. C. (2017). A review of multi criteria decision making (MCDM) towards
sustainable renewable energy development. Renewable and Sustainable Energy
Reviews, 69, 596-609.

15- Kuzlu, M., Pipattanasomporn, M., & Rahman, S. (2012). Hardware
demonstration of a home energy management system for demand response
applications. IEEE Transactions on Smart grid, 3(4), 1704-1711.

16- Lee, A. H,, Kang, H. Y., & Liou, Y. J. (2017). A hybrid multiple-criteria
decision-making approach for photovoltaic solar plant location selection.
Sustainability, 9(2), 184.

17- Molaei, M. A., Dehghani, A., & Hosseinzadeh, S. (2015). Relationship
between energy consumption and production growth in Iranian transport
companies (Granger, Toda and Yamamoto causality approach and dynamic
panel data). Quarterly Journal of Economic Growth and Development, 5(25),
19-40 (In Persian).

18- Momeni, M., & Nazari, H., & Kazemi, A. (2016). Select the appropriate
scenario to predict the energy demand of the household-commercial sector using
the particle mass optimization algorithm. Quantitative Economics Quarterly,
10(3), 1-19 (In Persian).

19- Ntanos, S., Skordoulis, M., Kyriakopoulos, G., Arabatzis, G., Chalikias,
M., Galatsidas, S., ... & Katsarou, A. (2018). Renewable energy and economic
growth: Evidence from European countries. Sustainability, 10(8), 2626.

20- Olowu, T. O., Sundararajan, A., Moghaddami, M., & Sarwat, A. I. (2018).
Future challenges and mitigation methods for high photovoltaic penetration: A
survey. Energies, 11(7), 1782.




e do Jrate Sl 998 i a3y (soladl Jow bl g U Yo

21- Orchi, T. F,, Mahmud, M. A, & Oo, A. M. T. (2018). Generalized
dynamical modeling of multiple photovoltaic units in a grid-connected system
for analyzing dynamic interactions. Energies, 11(2), 296.

22- Pedrasa, M. A. A., Spooner, T. D., & MacGill, I. F. (2010). Coordinated
scheduling of residential distributed energy resources to optimize smart home
energy services. IEEE Transactions on Smart Grid, 1(2), 134-143.

23- Sadeghi, H., Azar, A., & Khaksar Astaneh, S. (2016). Optimizing the
supply of energy resources with the aim of generating electricity, Iran's
perspective on the horizon of 1404. Economic Research (Sustainable Growth
and Development), 15 (3), 91-118 (In Persian).

24- Setareh, M., & Ghasemi, H. (2015). Power Management in an Isolated
Balanced Microgrid Considering Small Signal Stability and Dynamic Response.
Journal of Iranian Association of Electrical and Electronics Engineers, 12(1), 1-
12 (In Persian).

25- Tang, C. F., Tan, B. W., & Ozturk, I. (2016). Energy consumption and
economic growth in Vietnam. Renewable and Sustainable Energy Reviews, 54,
1506-1514.

26- Torres-Moreno, J. L., Gimenez-Fernandez, A., Perez-Garcia, M., &
Rodriguez, F. (2018). Energy management strategy for micro-grids with PV-
battery systems and electric vehicles. Energies, 11(3), 522.

27- Van Der Stelt, S., AlSkaif, T., & van Sark, W. (2018). Techno-economic
analysis of household and community energy storage for residential prosumers
with smart appliances. Applied Energy, 209, 266-276.

28- Wright, D. J., Badruddin, S., & Robertson-Gillis, C. (2018). Micro-tracked
CPV can Be cost competitive with PV in behind-the-meter applications with
demand charges. Frontiers in Energy Research, 6, 97.

29- Yeshalem, M. T., & Khan, B. (2017). Design of an off-grid hybrid
PV/wind power system for remote mobile base station: A case study. Aims
Energy, 5(1), 96-112.

30- Zsiboracs, H., Hegediisné Baranyai, N., Csanyi, S., Vincze, A., & Pintér,
G. (2019). Economic analysis of grid-connected PV system regulations: A
hungarian case study. Electronics, 8(2), 149.

31- Zinaman, Owen, Mackay Miller, Ali Adil, Douglas Arent, Jaquelin
Cochran, Ravi Vora, Sonia Aggarwal et al. Power systems of the future: a 21st
century power partnership thought leadership report. No. NREL/TP-6A20-
62611. National Renewable Energy Lab.(NREL), Golden, CO (United States),
2015.




