[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

AF Sl 5 5mlimpgs o)lod —p ke Jlo =5y 50 (g DlEdo paass - sole alxe

9 Ol domty > 2598 (LAl 50 (Ui ya5 o9 i ity L
<l &Lo.‘.i.?‘ adud o g ylwaiaws ov9) 3l eolawl b ol.g.»b! N

Y . Vi 7 v, .
Syol Jgwy o 6ol g,le s o Sl 00ly s il

‘u‘)@f “SA)Lw‘ Ol)—‘ oKiils sJLM U‘)e[) J""ﬁ ‘éf ‘5“’*'-&*’ 09; ‘J.M:)l ‘SAAJLMAJ)LY 69.7(4”.:‘0 -\
Hassanzadeh.yashin @yahoo.com
Hoharoonabadi @yahoo.com « il « oDl of 5T ol5iils « pieadanl oy 5,08 = § 53 09,5 ¢ Loliw! -V
R_asghari @iau-tnb.ac.ir «;,l 45 ¢ oDl ol;1 ol&sls ¢ Jlods (] 105 a1y o508 = 5,9 05,5 ¢ o p0 -
VWAVIVIVY i pdy &0,U AR JATAREN W PG

Sl b 1 ealiiul i lipebl il 31 pasine e (ool 5 5k Wby &4 (195 Fwly S g slacis) 3 (S ToaSy
T3> 0Py ool S 1 abl oo G935 B0l g ¢ 325 1 sl 00Ty g G dlo 1ol o0 0uiST
W35 (00 7 ko (Laebl Lol il s Lh waled §par |y (S o j1 (YL px> WilgH (o0 45 0 Shos lo I et
ST Ol 010 9 ol Sl 3 1w oo 518 U Cand 1y Ciide LUS 3Ly cqaiel ASed ) skedyed el i o
bl al38l g jly CodeS dgup Bl I 1) j3l o pllian 45 00,5 (ol 978 4 AILD )0 U yes lausly by
Elosx! adan W (55l i 9531 31 ooliiuwl b B sl (3T Burd Allio ¢l 50 0l 1510 29595 priumun 4900 33 ¢yLsalo]
ol o Glaebl Colild sl asli § s S dguy o] 4l 30 9 Jolo (gandjo5 vy ly canlin SLlr )3
ol oo Joe! (RBTS) (ygiakss (595 w595 32 MATLAB 3310 5 31 oolisius! b g0l (595 -39

wilgi (oo A 4y JLal IS0 5 (5591908 csliatiuo 4 Az gi b (gud g5 (5L 059y D (g0 ¢yl ool s 4 i
591 39291 22595 Sl ASdh (59 g kS Oty 3 lsobol CerslB 29 Abor I ko i i

OWH TIPS SPCINUMICH [N JP PCPS S| WIPEOVSIPC IS (| PCUPRI 1 PpIPR VU JCSRN [N VW PCIPCINOUIE I 08 CRp- 7 351 I
oo

O Y ployon 5 4l dnwgi 5 (6K )10 no 00 4 b e oo —)
(o et St Saldy s G Sk b el S L s S s 31 0 el Bl 5 53 e
[v-rl o, 5 S 6551 aaS il ey 23l 958 )3 9 0oy (ol
Ao g 09 o6 iy Cprez g Sl ) b e 5 ol sy
9 slaaSd o (3yb jIIY ] el ass 5158 05805,
) 5 Gilsmogan 0b) 4 gy W) b egat 4 i (5594
laan e 5051 b (g oS pb adgl Bas (5 ik b

Ol @y mlie SLlr o 1) ooz acx [A] oz e
)l g 5l ooliiwl b enl 418 57 )18 4z 5 3550 yieS oS WS o0
sy e oo (g e 5 ol cdline ol o o
WS 18 aSD 50 Sl BYs 4 Seslios 4 (690805
Sl el LT gy S ) 4 5[] 2 e 085 g e

£


https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

Wlcs (5kiz J 3058 1Y

@Ll.o asle od.:.ﬂ){' ub.Jy &Li.o Wy 6"‘)" U")JW )| é
L ek a cudls aSld pliebl coblB o500 oy o 1, PV
L las g585 slagle; 5o ais Sl ;o mlio onl 355 iul38l
Log oo, lax 1) Jlollas sy (g oo canlie sla 5505 plodl
shgels gley ae il ol Gk 5l QB ALS G pas saze (el
S oren 3ld als ) abg e slaai e A 3 g (S it
a2 il (S0 Sl iy w5l eolial LYo G e 1 S0
S0l als | oley Gl SIS ol b lein Bl BosS G pase
Sy &5 muie olowbl coll Glpasls §I (Sp cwud ol
IR JUPIRY UL I JE P W
Qg 009 i Jawgle (el Slaw by SAIFT asLs
o o2kl olass S Cand plp a5 0gd o0 o (V) dlaly O a0

k

il oo (NT) (S i Slass JS (ZN,- )OS ydis
. i=1

DN,

SAIFI == M

T

S S0k g 009 i Jawgio adad lo; SAIDI asLs
oSS (55 & aallle o S e o 45 el gt ol
Pl a5 35800 Gla (V) abaly 90 4 (2Ll (nl )05 (g s
slass 5 10 (XINI) (5 i adad sloylo) g9amme Camd
sl o (NT) oS oo

ZriNi
SAID] ==L D)

.
(CAIDI) oS i tn Lo wogie oxba o sl 5o asls
o 23t = p3Y by bgie (el ool a Sl

Bebiss Ol (1) aluly S50 @ g wad oo LaS 1) G5 e
nN, SAIDI

== ¥
>N, SAIFI ®

CAIDI =

9 S e Condg d Ah (o p 09U 45 gla et ll

Lo g asd) sl (65,50 am aSST (g 05 (00 o)L (] (S5 50l>
5 e S glo, Ll akad 5l 5 00t el s 5
00 (el (65,1 ALl il ZlB laan i 1y e
285 6550 ok Gl e LAl ol (59,9] Cwas b .l (ENS)

3,5 oyt |y Sl oid 00ld oo (S pidie 4 oakad il

NL
ENS =) R XL )
i=1
DVF] sl o (o9l olos Ry g Lawgio )b i Li alal) o) 5o
5o adlie ool a5 5 50 Blaal Ko 5l ayje8 aSl Dlals vg.n
S Gty Slwlre plasl a5l aje8 aSud ;o lals awlxe

AF Gl 9 mbmpgd o)led —p oz Jlo =3 )0 (g Dlidod paass — cele Al

D)8 s 5D (5> e ange ojlail g Jome (e
G 95 srazly (6,5 LSS 5l Bas adlie o) o 03ls oo
&=l S Grmre Bl (oo @39 e 3 Ol DL ralS
alS jslaie 4 sy slaasly Sblr sl obs, V) 50 -]
o VY] o il oass aol)) Ul 5 a5 398 (sloasios lals
Soa b g Al 50 G e sleaxly A ple 5 oIS
9 plw ues [vv] 59 el 00l gy din e 5 lals gl JBlos
ol 0ol aslllas @598 4SS )0 (und 9 slaasly iy S
Olwebl Sl Lo & (g0l o3 slaaaly bl Ll
USCtie U 1 s o, Slae Sy ol aalgs il 1) piases
50k ) @ (@55 sl bty 5l (S 08 saleS azlse
s a5l oslil (lipabl C il 5l sasie maw (el
338y o 09Ty A lipin dhoz 5| sl 0iST,
@ Sdo> Glg ddg Glaptan aibioe Gurd 93 Slaolly
oS 5 Sy5m0 ol Slig 5 ] e conlil Cgge ce
e gl 53 o 4 g 0uSTn ady mlie 55 logg oSl
o azg b gud s laolSy s aslos S oy piagaas
sl sy e S 4 Jlasl e 5 5599955 clasein
oo ) as leaSind pliebl olll sgie alex I oo
Oezed 9 St 93 (SLaolSy sl eslitul (il L I aig
OB 9 edib e atile (filne c(golatdl g (18 Plass 350
Al s )5 18 ) 0550 A 4 (Gud 5 slrosly Jlail
ol 6l lie g, U il ] o allie ol 4o
e Alis ol 55 0l & By, 398 dl) (a5 laoly s
LPSO jlea L ol)d glaizl adan wiz (g5le aige o265 5
4S5 LT ) Lol bl o a5 oyliabs] CogllB sloas L 3510 Ban
Sheme i Ly sl yor sleolSg s codyb i g bl o
99) e S99 LA @SS liebl bl slaals
ooy s 10 g s colans Lol 51 Bl oy g ponind
aalys Jol> adus sz giludigy p (e slagh) Sl eslitul b
&9y = MATLAB 15 8ls ;5 5 ool ol Ly (goleiing by, o
sael Cwd 4y @l 5 oo Jleel (RBTS) 5l (53, pivamms

Al J> sl 6,80 13 (g5lwaige 0,65 51 alie ol o
O%9— Baa C"L‘ Az Cadle a4 az g5 b .l ouls oolaiul L_,>.tl;|.'>
&L Bluw Jo oLy gl bl w68 Gl 550 dllue
RO | B - N L [ IR W P A K PR TR VES
&l MOPSO) 800 vz gjlwdigy p» sidoe )3 orezd
0525951 ey 4 Aalsl 5o el o soliil (g 3ludings o]
D9l oo &0 5 (solgaing


https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

gloizl ddan iz (gjluaig s NSGAID o) adan oz g5l
Sgad 0,Lsl (MOPSO) &l,3

5l Best Global) bzl o e Solas ol gl p alie ol jo
Jliol g @b pelaisl g gl lad sandgue 5l 6k ahaw
o=l 50l s 09 e colaiul oad sl el 51 S o a
5 olas 5l 5,k ager slaels S| Sy e sl Jlaiol Ll
:[‘ij\ -] Sg g0 dpmloee

P(i) = 5 ~

areto g )

P
el slass Ny ool s bl Jlazol P(i) 396 ddoleo o
g glaclas Sladals J5 Npareto ‘,oli Gl 0 45k ag>
il o QB ye By wils 8 gl e g5k
A o)Ll 18 sla b 5o (gilwaage anl b S sk &
DAl aslbie nj ol coiy
Clazr Soeanled Comer gde p0 a5 adgl Comaz olnl @
sl o Al s
Al Boo wly 5l oolainl b Comax b)) @
kel Comex Gl 5l Comen 5 lacl Glel @
Lo Shec jl oslital U Cnnaz 555 sloael 0y g 5 o) @
3 ol e 5l anas Lol Cemen lacl Ol @
wdly ol ) glsel
e 50 9 Al byl acd 0T, g0 o sl plasl @

S 5PV e ki Sy et 5 ol s5lite &
sbas ;00,8 1o ol (V) Jooz anly] alin o,bslo )9
Sl Ko cl)l ol slaails slasy .cuwl oals ax8 F L5 0 g
59 e oo i 1) g et mlin cual gl cenlio lS
Wil g yer A lacyed olows ol aails cpul slass a5 590
D, 3529l Sl Loyl slod jo aS 0g ples e cpl @
oud a3 )3 Ly o cud b saeolis 5 Al e polie auisres
500 e s ams e lis | o5 T 0 PV e caas (sl
S eams aSd 5o lpebl bl g )b ioy Slaslre ploxil cqx
o Sl 5 (s plin & 45 L Jiiel LB Lt oy olis
ool wl cl 0ol 00ls (V) Jgoz [0 abog e sladils 00,8
Ol lade ulul g (B3lal D90 4 Jooz (nl 0l dal>
S aliae o 50 5 0ol QL (gand 55 (g5 ceal Sz S0 9
D9 oo oolaiwl o

PV gl oy allice ;3 omaz (slisel sl (V) Jpor
‘ \o- ‘ Yoo ‘ | VY- ‘ vE

aF

A

Oliee; 5 5mlimpos o)led —p ez Jlo -Gy 50 (g Olidd paass - oole alxe

S diile g jg aSiols Dglaie slo Sy 4 495 L ogy aales>
WSl gl o 0 (6,8 )L @Sl by s 0 YL R/X
Sb ois sl e,y 5l lesses YL PQ gl s ol )b Jolaial
ool @5 a5l )3 (ygdl) s 9 Jhilorm (sS diile pgus e
me olilul (5 5 28 o)l g, 5l At slaced s3Uds

1ol 38,8

Al 098 -Y-Y
Sl sl & jgody @lie )l )0 00l gy Allis 05,3

gl o0

s S| ceslin (6,10 0 00 14l (Sl 5Ly (el 9928 )
o 4 sla el o 5y Judg p (pbledSS ol ppline 508
Gandsep j Sjsen b s Vb ojl S 0 Codgaze cpl il
el o0l
Vi <vi<v! ©
Sl Casgase g e bl )l Casgase (el 9508 -V
p3Y 098 ador 5l 5 bshas 5l 0l > jeee 5l (A6 @95 bskas
A mlag azg Lol o Gliebl ClllB 18 e
5 dw s Jsl bghas 4 o B ogd cole, b 5)l> Codgame
el o ools yles g akal b o oyl

|SLi| < SLi,max *)
L oo 1B a5l 13 5] 5 ol Sui 358 4 5o
il oo pli

Ol o2 5951 -

3as cewl eloiz! gomine 1,6l S PSO o ,65I

slonl vy o piie L (b3 58 silotinge folowe (> sl
Az g 480 S g 5lwdigy b, 90y alie pl o el oald
09_76 o U-" 9y u—“ )l da)j‘sa)l)ﬁ solazw! Oy940 FERVY
walize Bas algasa>g b Vgone abin aiz gilediy
5w 90 Al ol Glacles ] Coway gl bl o
adan SO galinn 4 bog Boa milg oS 5 L) ddae s
2009 Egmemme (g awd ()3 by, (p g e 45 WS e
@bashy, @das wix Plaw Jo slagty, 5l oo atws abl o
L} 9 009 &.»-]LC r&}.&,ﬂ.@ )l solazw! l) ‘) alfns LSLQ""’IP S dlwd

mate Ghsy 4 Olgiee s, ol Cnpetes 5l ol ge 558 e


https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

aSd o g (e o(F) Jgor

b g 5o JRERICNS
Ve-Y-f Vjad
VE ¥ e
YE-YA-1A ¥ usd
FE-rY-Ya s

Sl sla Lol losebl el LB glaosls «(0) Jgux

r(hr) A(failures | yr) JESN
a)) Heile il
Y. D
cJgelS +/F10
o [50- JaskS VY Lok

‘mpdﬁsbl;,\gg@)am&uPV alin aSl 4y axgi b
uly Uas &959 )l o= X »bL‘?u‘ L5L°°)i}:.> B aS Cowl oulls unjs
abais po ;0 lagjl asile (e @lis Boyb 5oyl jls 990 50351,

5250 o2l Yyl 50 aSl bglas Caaglie 09l s el )b

O YT gl Lhgels gladn il ool 48,5 Jlas o el

o clla Yoo fod plp olal an e weln OlgelS o sl
0 w)f)la..)o JLMV)J‘)J)AA.\!UM o)jonjajc,&Lw u‘stS

oz (V) S Bllae agails alais VF ol aisS oS joblen
Lﬁ)%dd)sbdgéwlc&w;)kﬁ)opvdgu@
G doailS adals g0 il oo S ojled jaud (55, (Jol Wil
sl cean o )led ) gum wuilS ahi e g0 o)led a8 (g9,
D T anails abai (L ol 40 g dw o)l youd gg, (V-
Slse sl o)t ;a8 5, 55 OVF JIVY o )let

Oyge & 5 wals a2 0 PV gl 5l cead BB oud)b
o=l Gl e B e VY dlas ol jo 4 ail oo atelS
oo)ﬂ ) Jouz yo locd b ol ol ool a8 )8 s o milie
Ol 5 Slog kS 2 dnwgi 4 Lo e slaan e rizes el oad
el 00l 415;,!&3)0)3/&\"‘ Jal);)ué;L.n

MW e p PV @L;.,o 6‘)—.’ s J;Le L;Lm_,‘..ﬁ)lo :(?)Jj._\?

o Lo ) Y v f o 2
(MW)es Lo . ) VIO Y v/o ¥

o Lo y A q Ve " VY
(MW)es Lo ¥id f 10 ) old 2

3l oy @L;.a Cosladpae giludon jshaieas allis () jo
oo oolaial YO Y Jlw ,o Ls,adls cdbl (il ous Sledlbl
9= o Jleas! g i s oledbl ol olol [V V]l

a¥

&

Ol 5 smlimpss o)led —p oz Jlo —G 5 50 (g8 Dlii caas - cole alos

$ous (g 3lw amls —F

S g8 A cadlie (ol jo ool a5 e o a4
0us ools oals iz (V) JSi jo 4S5 ol Lo .aiil o RBTS
YY hylo g o0 cdgohs VY 5Ly mbaws 5o Hlai 850 S0l el
e by las la iz Jsb 4 by e Sledbl il o )b alads
5 4 Gl ganSin e @S (sla)l (S e olan 5 bawgie
3 e a4 slaplall jesd 0loj 9 SlF E 5 riaren
VE O s Billae pioren awl oals 00,51 () JIH(Y) Jglo
el o 48,5 155 13 PV slie o (g pullS” alai

% 2 3
02
L2 LS LPI4

RBTS cous g5 a5 s o5 5o (1) JSs

aSd sl yad slapiSs Jobo (V) Jgox

b oyled Jobo
f o Voud Voab Vo (km)
PEY-YA YO-YV\-\Y Ve VosY -5
FOYY-YAYY | YEYYO1aovp VY av-f) | -va
Yo-YY-vi-vs YY-v--\A VO-\Y VV-A-0-Y <A
Atk bl 4 by o Sledlol o(F) Jgor
S s Slass
MW) S i y» 5k Sk ojlet
Ob a2
A\RKS <[OY0 V-V e-Y-Y-)
Yoo DA VA=AV YY
\ \ A
\ A a
) 1085 YA-Y-) o) Toa-f
\ AT YY-\F-10-V-#



https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

E ]
%105 EENS o jres
et
- '. "
12 (T TS
e 7
®

10 L]
- L]
&
o3 -
% 2 L
a
8]
56
= L ]
[}
3 e
2 a °

2 -

]

4 200

42 400
43 600
44 800

Power Loss (MWh)

Energy Mot Supplied (MWh)

s 595, gelaw (V) JSC5

6000

I inimum Power Loss (MWh)
5000
_ 4000
£
2
& 3000
aQ
©
3]
>
o
2000
1000
0
1.2 3 4 5 6 7 8 9 10 M 12 13 14
Candid Point
Slal o S b ggas j0 wuls bla jo ool eas o b o(F) S
55!
G000

(I inimum EENS (MWh)

5000

__ dooor

3000

PV Capacity (Kw’

2000

1000

D123455739m11121314
Candid Point
Ol (2 yieS b (ggas 10 Wuls bla ;o ond ceas o8 )b :(0) JSS
EENS

Al 595,b gac aw o Bua &l polie (V) Jeux

AF lie) g jmlimpgd ojled —plaz Jlo — 2 50 (ngp Dlidod paass — cale Al

byl oS gedge (nl 4 az gl b ablioe (V) JS2 Bl 0l yo>
s 3,1y (6 e ool S eiie 5l (S Olsie 4 oo i
(s 3bwaingy sl Lawgi (Ul sl b illae 1 el oad
S o My et Sllggid gudgi slaamly (il ol aasie
Slggid s Sl 5 Gl (g 5laige 005l o Gl ple

Aigd g0 ool Bolas O a0 4

Solar Radiation PDF

03}

0.25

Probaiblity

[=]
&)

; h ¢
] 200 400 500 200 1000 1200 1400
Radiatian (#/m?)

ol DMl sl 093 558 Ll Lol @58 @b (V) UK
L a5 )0 ol yo5

e a0 s Gilwad 1 ol s s ol e
pas 8,5l y0 ey Adaa ST by, g adas wix (gileaiay
N3 ewp 0590 )l 6l comhad pae (1285 i o b g Cuonlad

S s

dod Wy (gjlwaiae —V-F

9 S Az @ Sl 51 o e hos 4 3l bl o
Bus dw . WyS oo LB e 06X o Blaal 0g> (o5lwag
3 om Sl ool a8, 3 a5 0 EENS 50 g Slal ccual 4 3o
Ol g oud anubre alies adgl 55 gl gl ez 0y
eSS e 50 0ehee (Sleyien Wz el Casdse el
s dmslome b a1yl 09 o Sl yjop 9 dmlne 55k mhaws
il o8 Ll b osdioe LSS altes Sled o0k
s5isn Apmlona (1) US4 b sllas giae Yo b alins (sl o
S e olali ke o 1eS Ll (55l gae 4w SOl o
el 0as ooly lis cual a e 5eS g EENS jlads

Gl d 5l S 20 ead ceal cudib 4 by e Sl
oas ools las (F) Ui 0 aS alivs (g95,L sie dw gl 4
&l polie crzes il oals 11 (@) 5 (F) Gl JSs jo
Sl oals GL1(Y) Jgaz (0 gas dw cpl 51 Sy 0 Bos


https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

N 5estPlan

PV Capacity (Kw)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Candid Point

PV xbs Sy onss Cloasl age slacas b :(P) Ui

g ok 4 b ye @l (M) Jgax

PAO - (Y0) arwgs sloas

FADYAYFA (¥o) olals sleasy

BAASFAIFD (Y9) labl ol slaasyjo
140/Y4 MWh) lils o5
FY (MWh) EENS ;.

YIAS SAIDI _asls
<IYFAY SAIFI asls
\O/OY CAIDI _asls
-13345 ASAT a5y

Coxbad puc (8,5 i o b adud ST gy, -Y-F
o

Sipe & gl aw abgpe slaceabdese 5iluoe 1y
() Jgur 5o b bl ek Sl oad a8 )5 Ja 55 (V) Jgor
Ol Soalad pae (28,5 )5 50 (90) 3 Sl ) s )l
BV By

alali g oaiis el (65,0 oliee Al polae 5l cdl> pl jo
ol abgs o il yolie (1Y) 5 (V1) duly, 51 ooliczasl b (53,3
Oler wlie i Gan &b (Pl Gl bl Jlaaxl Pi) 048 0
oolaiwl ouds dpwle Al sloas jo 5l L 5 09 walg> (V+) alall,
DAL asl oo (L3 s alis bl )b Koo ol aalgs

QRD!
QAP

EENS _EX =Y EENS,xP,
Loss _EX = Z Loss, X P,

Srae b4 be e glag b (1) Jyo

a¥

Ol 5 smlimpss o)led —p ez Jlo —G 5 50 (g8 Dlii caas - cole alos

e a5 EENS Sl
(o) (MWh) MWh)
D FeS L gk gae
io FHTAT AFYA ’
Al g e
A bl sae
AIYD x\ -0 Y/ VAV/AY
olals
IR
VYO x) -0 ¥4 YAY/¥5 oA gk g
EENS

st o Jloto sl 52 50 b e

O

el anie (e Lo ggas ;0 dg)e0 Sl AT sbilea

S slaied 55 b e i Sl o (Sl sloasly
O 9 555l Sl e o i Lyl cnl o 058 oed ead
oS & ey blie jo .cuils aalys 5429 EENS 5.
Szl 50 9 SSlges slaaxly e el wlils § EENS
Skl Sl dgp jehile 4 &5 gk 4 adlioe anje
VWV x) -0 pariSle ke 5 oo clodiyjo o ligab

] ol

poe ()5 Jlai 50 (g Adus ST (g, —T-F
Ub)l.g 6‘)‘3 g.uc.bﬁ

oo anze a lawl Sl 5550 SBlasl oeled adan ST g, 0
e abgrye miyefl jo Bus o )90 4 bban e gex g oud

a4 eaid el 6550 5 5, ol bows gl el e
IVAL el oas solial 5 Lasly,

EENS _Cost = \)
EENS x1000xnxC,

Loss _Cost = X
Lossx1000x8760xnxC, Q)

Obj = INnst _Cost

\.
+Loss _Cost+ EENS _Cost Q)

Sl g cgels anie bl w5 a4 € 9 Cp Yb OYolse (o
Y plp oy dllus cpl jo a8 ail oo cele OlgglS 12 ol @
slJls olaxs ply 55 N ores aiload a8, 8l o -/0
&b 55 (Vo) doles .ol oads ool I3V ol aS wbb o asdllas
Eroe b opl o aS was e plis 1) as S a0 Gus
Bl arwgs gloanip g Glabl colll (Dl 4 by pe sloas o
Aib o PV

bli 0 PV mle gl oats Gl glacas )b 4y gy o gl
bl izren .l 0ad 00,51 (F) S 0 a7,k sl wails
5 «Olebl bl an e 5 DL an e any slaanie 4 by
seasls Ko 5 Jlo S Jsb 0 EENS g asis olab jolie
wloads &1 (A) Jguz o Sliebl colils



https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

eliss Gy baolyz asgorme o5,y (siluaing slagss, Sl olita|
4 PV gl cod)bs asung a5 ol ool (las ddas wx a0
S e Logs) Sl spege U 5 il SblE oy sla
22 S5ty yshate 4 PV mlie cuai (568Ul 8ly 1o 0l valys Oy
g anlyE Sglite (S50 b Glaal ol 51
4 abg e culyo b a5 0,50 Claal oled ddon ST g, 0
P kel Bua gy @ lange ggeme 5 Wgdioe hod anje
A5 bl g e Luly een 0 gdioe 3y (iluaige
b Semhd pae ()5 I 0 e g Sk Celad pae (S
a5l b ladeabd pas iladae jshie 4 ald ileans
5 olal gl gloas e 5l clls b jo 00,8 colaiwl ¢ ,lew
sleSus; 50,5 5)ls a5 wls ool lis eads solaiwl liedsl co LB
ol Yl s IS alem cge Wl e 1l (St & bsiye
a2 a8l ) laas jo 4
33,5 on Sl 5 slerlles T Slishos a0l 3
S255 3k slagmg wile piyapaas mle Koo gileJoe @
Al ol jo
23 st Sl b (Sl gand 95 gl caai 5 adlllas @
iy e ) 93,5 5 53 e daline 51 L
D9 Joe @595 ASed I8 0 0 9 (S St 5L,
e Geizen 5 65, Glaslwe S 51 (28,5 L o @
bl Al 2 b 295wl

&2 o

[1] Shin JR, Kim BS, Park JB, Lee KY. “A new optimal
routing algorithm for loss minimization and voltage
stability improvement in radial power systems,” IEEE
Trans Power Syst. 2007; 22: pp. 648-57.

[2] D. Q. Hung, N. Mithulananthan, and R.C. Bansal "Multiple
distributed generators placement in rimary distribution
networks for loss reduction” IEEE Transactions on
Industrial Electronics, Vol. 60, Issue 4, April 2013, pp.
1700- 1708.

[3] A. M. El-Zonkoly “Optimal placement of multidistributed
generation units including different load models using
particle swarm optimization” Elsevier journal (swevo)
Swarm and Evolutionary Computation, Vol. 1, Issue 1,
March 2011, Pages 50-59.

[4] Luis F. Ochoa, and Gareth P. Harrison, “Minimizing
Energy Losses: Optimal Accommodation and Smart
Operation of Renewable Distributed Generation” 1EEE
Transactions on Power Systems, Vol. 26, No. 1, Feb. 2011.

[5] A. A. Bagheri, A. Habibzadeh and S. M. Alizadeh,
"Comparison of the Effect of Combination of Different DG
Types on Loss Reduction Using APSO Algorithm,"
Canadian  Journal on Electrical and Electronics
Engineering Vol. 2, No. 10, Oct. 2011; pp. 468-474.

[6] M. H. Moradi, S. M. Reza Tousi and M. Abedini, "Multi-
objective PFDE algorithm for solving the optimal siting
and sizing problem of multiple DG sources," Electrical
Power and Energy Systems 56, 2014, 117-126.

[7] P. Karimyan, G.B. Gharehpetian, M. Abedi, A. Gavili,
"Long term scheduling for optimal allocation and sizing of

af

Ol 9 5mlimpes o)led —p ez Jlo —G 5 50 (g Olidod paass - ole alxe

AN 4-'L‘ )L!
QAN sl bas,s A
AN Gl Lo, VY-

oY

o b el ol sgdise canlin b 5l &S jsbles

A Cod Ban 2l @ bgyye sloanjo b glaceabhd pae (285

2550 Ole @l ails mlidl coxlal pas e >

A s 0000 Spae slayl o uald pae 092y W90

093 5 Hgws po ) i dsngi sz ge SlacSiun, Gilg sl
Dy 0540 (S o3l Ll sble 5l aileny b ols walgs 13

I Gest Plan

PV Capacity (Kw)

1 2 3 4 5 6 7 B 9 10 1 12 13 1
Candid Point

U.J;)JGJ)QLPV é.ng.o 61)? o ol aige oo b (V) UG
)L’u**]a-sf’x

b ksl pae (85 )L )0 b e ik 4 bgrpe @l (V) Jgu

AR ()YQ) 4_,__49_, LSLQA"")h
YAV YAy (Yo) lils slaas 3o
£ OFAMNY (Y9) labl ol slaasy 3o
YYIYY MWh) clils e
FYIVE (MWh) EENS ;.
¥4-y SAIDI a5Ls
SIVEAY SATFI _asLs
VOIVE- 4 CAIDI 5ls
-1334 ASAI _asls

S5 Az -0

Cedyb 5 O e jelaiear guiazr ol el s ol yo

ooy 51l LT oy coalnd pae 38,5 La5 o b (g 95 slaasly
PIECRCSR P NP WP TIV PN | I P NP EOVIRR oY JE oW
YU oUly w63l cpl ol oals oolitinl Ol )3 moz ddus wix
Ol 53 e Iy e win b Pl 5955k v 2L o
Jo ez e wir 5 ddae ST gleange s 50 50 5l alie
az ey 008 colaul MATLAB l58le 5 j0 )5 allue
Logoad bad anie 4 olal 5 licebl ol aile Slaal adon



https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

oad Wgie olus 0 @ObT g G
o], 555 alfails Soleass (VFOF) Can
oy —Ep (ewdipe Wl ahais
)5 OYYA) Com ol s o5l oRils
o1 olKidls 5l yad —Gp owiige o)l
pole oladls 51 a8 -G (wiige 550 9 OVAL) o IS
e g ingy claclled Casl 60,5 (g (VTAY) Sligiow
9 8 Sl Gliebl Sl (35 Bl ate o lisl guais
ol o oy cenl Oju8 Glaptags jo wiedgr Slals

il o g 4Ty ol ol olils 51 05,5 Lol

ATONAS sie b 5o (6ol Jguo
395 oyl ol )5 g ol IS )l
olRils 3l jad -5 owiige all, yo )
S IYVA Jo Cgim oles axly ol olj]
gl saass 6558 g 05,5 (g \WAY
Jb o el Gl lidos g pgle oBuils

Olial (otmghy cudlad ol Jlod (s 92y 3 095 g p2l>
2lior Ik 9 J5uS a0

AF Gl 9 smabmpge o)lod —p oz Jlo =32 )0 (g Dlidod paass — cele alne

DG unit considering load variations and DG type,"
Electrical Power and Energy Systems 54, 2014, 277-287.

[8] Wei Z, Hongxing Y, Zhaohong F. “A novel model for
photovoltaic array performance prediction,” Applied
Energy 2007; 84: pp. 1187-98.

[91 A. Ameli, S. Bahrami, F. Khazaeli and M. R. Haghifam,
"A Multiobjective Particle Swarm Optimization for Sizing
and Placement of DGs from DG Owner's and Distribution
Company's Viewpoints," in IEEE Transactions on Power
Delivery, vol. 29, no. 4, pp. 1831-1840, Aug. 2014.

[10] Wichit Krueasuk and Weerakorn Ongsakul "Optimal
Placement of Distributed Generation Using Particle
Swarm Optimization" AUPEC 2014

[11] D.H. Popovic, J.A. Greatbanks, M. Begovic, A. Pregelj,
"Placement of distributedgenerators and reclosers for
distribution network security and reliability", 2005
Elsevier

[12] Abbasi, Fazel, and Seyed Mehdi Hosseini. "Optimal DG
allocation and sizing in presence of storage systems
considering network configuration effects in distribution
systems.”" IET Generation, Transmission & Distribution
(2015).

[13] S. Kansal, V. Kumar, B. Tyagi, "Optimal placement of
different type of DG sources in distribution networks",
Electrical Power and Energy Systems, Vol. 53, Pages 752-
760, 2013.

[14] M. Padma Lalitha, V. C. Veera Reddy and N. Sivarami
Reddy “Application of Fuzzy and ABC Algorithm for DG
Placement for Minimum Loss in Radial Distribution
System” TIranian Journal of Electrical & Electronic
Engineering, Vol. 6, No. 4, Dec. 2010.

[15] Sookananta, B. Kuanprab, W. Hanak, S. “Determination of
the optimal location and sizing of Distributed Generation

using Particle Swarm  Optimization”  International
Conference on  Electrical  Engineering/Electronics
Computer  Telecommunications  and  Information

Technology (ECTI-CON), 2010, pp. 818- 822.

[16] S. Kansal, V. Kumar, B. Taygi, "Composite active and
reactive power compensation of distribution networks", 7th
IEEE international conference on industrial and
information systems, IIT Madras, Pages 1-6, 2012.

[17] www.nrel.gov/rredc/solar_data.html

[18] K. Zou, A. P. Agalgaonkar, K. M. Muttaqi and S. Perera,
"An Analytical Approach for Reliability Evaluation of
Distribution Systems Containing Dispatchable and Non
dispatchable Renewable DG Units," in IEEE Transactions
on Smart Grid, vol. 5, no. 6, pp. 2657-2665, Nov. 2014.

409))

A!}‘;’A PR @‘)‘é oé‘}',,., b
Iy 09> b.a:li.idlo EMeass ((WVF) ol ool
5 Sy iU kit (ol I alaiia o
03,5 Gy OYAD) olmeaY ol3T olSils

sleadld il o OYAV) ol ol 43 alﬂ oBails yo &yud
Gl piw Hlaebl cllld ain; o lis] soeddde 4 R 9%

ol D508 lapinns ;0 Gy kg @yad8

oY


https://dor.isc.ac/dor/20.1001.1.23222468.1394.4.2.6.1
https://jeps.dezful.iau.ir/article-1-108-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1394.4.2.6.1 ]

Journal of Novel Researches on Electrical Power - Vol. 4 -No. 1- autumn 2015 & winter 2016

AF Sl 5 5mlimpgs o)lod —p ke Jlo =5y 50 (g DlEdo paass - sole alxe

Optimal Placement of Solar Power Plants in Distribution Network for
Improvement of Loss and Reliability using Multi-objective particle
Swarm Optimization Method

Abstract

The use of distributed generation resources is an effective way for responding to load growth and providing a certain level of
reliability. Solar power plants are of widely used distributed generation systems. Due to the particular importance of logging
out a system of operating mode, which can interrupt a large number of customers served, different reliability indices are
considered. Installing solar power plants in a distribution network affects voltage at different points. Therefore, placement
and amount of power injected by solar cells into busbars should be determined so that to have maximum impact on the
distribution system in terms of improving voltage quality and enhancing reliability. The present study aimed to find a
suitable place for a solar plant, resulting in reduced system losses and enhanced reliability indices, using multi-objective
particle swarm optimization algorithm. The proposed method is implemented using the MATLAB software on the Billington
system (RBTS).

The results show that solar power plants can have positive effects, such as improving reliability and improving the voltage
quality on distribution networks, depending on the specifications, technology and location of the network connection.

Keywords: Solar power generation system, optimal placement, particle swarm optimization algorithm, distribution system,
reliability
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