[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 3- Autumn 2022

VEY 50l —pam o)led —p205l Jlo =30 30 (g Oliix paass - ods dxe

b ol a8y o 5lwaiats ok )5l bawgs & 598 aSd a0 5y
0S| o olEg s jouas

mashalatalavari@gmail.com
VEVONA o pds &, VEVY sedl s g,

Sl o yodee 3l @b cnl Il (uiluy J8las &1 g caio 6551 (59,5 03,91 61 L 3590 @le (el JoUaSSy
e &5 a5 (> )0 ol dhnigh 2395 aSd 215k Gl ool lp S Pl slode ol 51 (S ol G Cariuo S5
Slr Sz oS sl 55 (ol Eguuo &y e S0 Lol i j9rb 083 o SB[y Ly 3 aSly (o o0 i8I 1) (8
g 5 SUSin b ol pod 15 3 x50 (21515 49315 9 Sz g8 (wledlo 10 § 2 ddgF (SLo )3l (x Armwgi (Jlo cnl b 330 Wy
L1y @y wilgi oo DG (2595 9 JUSI (sloasy 30 (581 b ol ool 3 caxiuo jd Lgo (! 5 Suzxe oolisiw! 4y yxio o
b ilg 50 45 39 50 J S DG gobin Lansgi o adgi (3l (W pammns (32 33 38 ol GEAS S oo (512 (5 il Cuod
S B o Goes Fluwo (] 000 als ) 4l Ol g wildty dguge 1 5Ly Slasius (a1 598 A5l (g gus ol J 508
Ot b 2395 oS 50 (21330 Ao alliio () 50 . Nigu o0 Juloxd g 4 joxi 15 3590 Sludl dgage (61 (65 lwainty Ao
Sl m ys5d1 51 09l o0 plowil Al Sy laslio Sgute 9 @0 LAl il JBlos & gl oad @388 wdgi oIl
oo plouil sl FA g Y¥ slapsiwaw cani 5150 wolalllan .0gd oo 0dlisw! Hi5 8590 (§jlwainty dluw Jo Iy oF 45,2

ol 43,5 olsl MATLAB 13310 55 31 31 olisas! b allito oyl gbd g 3Lt sl

5Wg gy Semte g WAy LialS couiST pad g aibo (o a5 52 (g 3lwdiute pi 195 2 1,T3b 1 gudS” sWrejlg

Pl LTl mse sleasics | ange o pose (g slaghs,
sl (6510000 by yoki b oS me ol 4 icenles] (6510 0 540
4 a8 0 yootd ligS 1y Al LSl ol jesd o SLEEl G il alS gmen egiie lacian b wje sleals olT5L
S golail g 8 lhcdam il ang golaBl g (8 Bl s S5 g S e e Gleyoleas (Jlal belas g
oz 51 14,5 a0 5 rlas i wiodsn bt Gk ials b jledslete s hlsn s e sleasl
@ argil bl bshas olili als (oIl oelal slodan g o 10 0 e oolitwl 4t sleel conblB il g la Lbgals
#z P B 55 Sl i laaed jo 5l 05eeS 1 g £98 g bdian b (gileange s G i |y ms sleaSn T
DS Oilse Caz o)l Sl QLTl o jls agzg et ol o ol slp @8s anp o SO Jlasiul g canl (5505 slacodgame
s slassl S asal vgzg boo)S plnil bajand (55, G )NSL laaSis 150 lp (S95UsS sla,Sal, el Al cwl Kb
4 g oS i (BoOleas S S5l Cur 4t o5k ol 92 [1-3] culonss 3,0 oy

doddo -

Wy Jdgn Sone e oo ooliinl Gpa laanl o Blaa T onsm s 65,0 ob; e 3 5 as LaSd g5 4 azgil
Slosel Sobls (2l Bl g (S e slacdgels 1alS Ol gildslaie g S5 g5 ses Al o a8 S Oso o iagh 5 lides
sl ol caa 0eS b g axtes o] slocdan Koo 5l aSis ol S ot sl cerie 05348 0 o bpie ol 5l (g0l

Yy


mailto:mashalatalavari@gmail.com
https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

awl £ 5 YY Glapinew cov ol TiL Oldlas ogi oo oolawl
L 005 ‘nl.'z.sl

&3¢ el 21,15k -Y
)3k potho 3 Camplo -Y-)
=l Sygar g ond (b b Ky Ojpe baee g8 laass
sblze shls (olad @i GlaaSed 525 oo 518 )l p0 2 3590
Ok 39 0l &5 Wl el e (sladSed b annlie ) (5550
i Ll alaz 51 530005 5 blis lagas  Sol g olisS L]
)0 (55 0mly el bl o 4 el ol Cilhe sl
Bl izmed 5 olad el sl 5l gaieo e Sz ol ple
SN2t 45 Wbl 97y (Sl 58 a5 Slkae (o] OIS
565 25 Saogazme aSiyl (18,5 Jlai o L adly 4 ponyg ke o
Ded Cole,y

@iy b paibeelad - —

S e 48 g5 als =

SIS SNINRAR I

bz ¢ o5l jaudl 5y \b adlsl oloyl poe —

5y <l jlre oogaze Cole,  —
oS Cewl bglas olali alias m598 sloaSids o cwlol OIS )
Olg ol zalS wes e 7 a0y sleass bgls o ol edes
slacdan Buee Glody Jeial 5 @jlpene byyd spe
slojaed olad LSl meoal Wgyoe et 4 @y oS 4
28 Gl L JEST g oS cundy sl dtenS O jga @98
203 3902 |y 6100y by p0 Wl oo (6 pSeiiz ek S0 &
s 50 sl 5 bl (glo0 )15 51 w5 slaasls o T3k
byl alox 5l laadS 5 o)l oy Ll (63959 ol (ygmslogs!
ool LoaelS daz Condy Lol (29,5 5 odisS s 5 (LS|
s 090 ol aslllas 0,90 slocdan 4 gliws a5 g9
OBl slp eduzy (siluaig Slles plovl 4 gy Sl T3k
J9n d9et 9 DLl AalS Bua b 59 aSd G o (olad oS 5
5 &P S0 593 o uld) WS d9doe DB St L
Ogus yidion AS olawd 4z 12 & jsan] 4 0gd ols 00iiS B pas
Sl ay il aSoogmsly oo SRl 505 5 23k !
Oselogi] w53 (513520 02 5 Dl an 3o Lol 058 o0 ol
Abee Gl b

T3k olol 1 Glaal -Y-¥

8 oty e g e g Sl ol b S it SLolis (sl
SHIS 22555 a2l (g (SIS g e w02
A 0l g (Jaio (6,5 (oS o)l Ll eoie sla)l

YY

VEY 50l —pam ojled —p205l Jlo =3 0 30 (g Clids paadss - ols ddxe

oo (2595 St o [6-8] Wlad S 15 azg55,00 w8
loaS ol sl ks gz 025 o plomil (b & j5m T30
Jb 4 b Ll ogs oo oolasul JS0g5 ¢ ctws slajlulas 5 oo s 5l
OO UFS @i SladSed Ggamlegil 4 (938159, (Al S 4 4z g5l
OBl @bl cnlply 5 098 oo yulul boaSets cnl JiSbe jss
JrsS 5 5055 laads 5l gaiee e b g (el b alsy ojga oo

39 ploxil H90 ol
(S 15 ) slajl pela oo o)l (S Sl s aSs
a5 b Slpis (slp Jpane ok 45 08 o (ali 1) 008 5 inio
R W B O T T3 | K25 TR PR3 [ LIV [P SURPIPR YR I WY
B HE Sy 55 45 5 g 2l iy JLoil ol
L a5 gy i o A a5l il salgs i3l
S el s Shae oSl 03,5 iy g g (5lS b
3bwoo sl 3525 L S5 (6l Su o § WS (0 4k |, Uil
SeaS 5 susd 4SSl 4 axgil 0ed oo 50,5 slacudgas
S (g3loatge dins S S T3k s a5 50 (S8

Shez Joeme ok (09 eled a8 cogdlay allise oduzmy g
19, 101 WS o Sy |y altue

ol sl S L elads Lslo gl Jgane jolay 595 (sloasls
ot e JU € 555 Loy Ll sl L ol e
oS5 2055 Glaeians ;0 AdS 0Ll b oS o pds Sl 1) Ll
Loley (6o35mnly aiilys so a5 diziws (g0l Jlows lacoS 5 olaws
e 393 4 bgype plos Ol g bl 4 (oS5 e I g ansly
g Sl 005 gy Sz @iy Slptens 50 2l 05d
slcusgise g oulds Plas 4 Sl a0k 4 sl oS
111, 12] s Lad> (515 10 4

O3 e 2D S Sz TS g, Ko At Tk
3yl Gl LT3k 0529 cpl bl o o (5,138 o yus 355
Iy Olgy catS slacudgame jub g das Lials 1) Slal ails o8 aS
2aiSTpady wlio b 3l pols J13 L asis 1Tk I s ele,
31 eolaiul “r‘-" g g0 oslaiwl gy o, Sles 4 Slows gz sl
Slotly ol caz 2allS Jod, K DG oxsSlpuls ol
[13, 14] el 00l P g 0 ‘_gl.malfjﬂ.i .L:.wy oa.i‘:tjla.a

Cod L]y Gp Wge DG e 5 Jl slaanze SRl L
Oy baitan cpl o A8 el BALS G ras lp s ol
slin ;S L wilgs o aS 098 oo S DG molin Jawsgs oo 0 g5
Sy Glwaige i SO LB o Lowe Jluw opl ans oS |
@ Glr ond qis s ojlal e b e leased o T3k
A 3590 (S3bwtingy s U sl T 4552 (s3luaig o550 5|


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

ol s e [Blas 4y L3 al e 4y Cod al ey gl a5y

Joleiels g Joleio elad ao595 slojaud )b Sidy aewle sl (i,
il s ceslio

53t alins (33 Selgo 3 1)
Oy s (eulul Ban &l ez lgie @Dk alis Jo 50
awgn o | ange el 5 b sleobite W Judg p d5ete (S
it 2l Boe 1l S (g ) @l crl ol sl siluae
e b (slopita 09 ooliiul (Sasuiz jlre S5 5l g 008
Jexe izmen g Ban @i 52 e g Wisdior (Bpre (il
Dgdso g plS Jradl 4 opdanaiz

Gl loieSsl lacgoma b g 1) (owiien slopianw (olod
Sy Ll anlf )0 b is asgerme &g lag] ) (oam 5 0l
Sygar oy Gl wed el Lk sl it
5 e e depane 5 o0 1) % =(1=12,-1)
sols ol oy LSRR AT SV JC
2258 Al 5 g Wlgioe K (JJuS )3 (mizmen 395 o0

X= [Xl X2

. Tie, Tiey, ..., Tiey, ,Sizeg 1,Sizeg 5,
SizeG’NDG s PFG’]_, PFG’2,... PFGvNDG

5 5b=) 1w e o lad Lauls cell Coss TiNg alaly ol (o
PFG,i F) ‘all e..\.._ﬂ].n.p.ly o u...all o)"..\.i‘ SiZGG’i ] o =+
Sls Npg 5 Nrine el 00Ty adsi aoie (sll (g5 oo
s 00381 padsl ailie Slaed g 4ty slaadSslass

Sad lgi i =YY

Sl lgi LAl YY)
30,5 o0 dulore 15 O g0 g guST olal Bas &b

NBr

Min F(X)=> Ry x|l |? 5]
k=1

5l S peite el o o3l Lioles Ny b loasls sl
Sgdsa ooy Hlas X L

Wy Judgy St -Y-Y-Y
Qb s polie (abSo3 o Baa &bl o Sai.S
Soete Wy Jedon &8ly )0 a5 Wl oo Caigin) S gz e e
g g0 03l

Min Fy(X ) = Max|L—Vimin| and [1=Vipnay] )
i oy opll 55 Vi S gla ol sl Sl N eaS >

M

Yo

VEY 50l —pam ojled —p203l Jlo =3 1 30 (g Clhdss paadss - ols ddxe

e (grg 0359500 S ) ailjg; b Ol s SIS Jgeme jskar a5
» 55 (oBlg s Jlaml wgzge (b LSl 5l (5510 oy g 5k 2L
Loyt oobuly o oo MlBl (25 JB Ojpa 1) @je s
3 Sl plas Oy L al5 Cuz @98 GlaS 2b pgm e
e ;K08 5l eed j18n Jolaie L3Sk bayud g La)gile gl 5
ol sl sl 03,5 iy sl ol 35 Bl CoksS Sgug
7S aidy 5 Sy Ol (o pma 3 alsi on U Ly, o Tramis
5 ol b 55 SlocS 8 dlas by b 392 b (> 5,5 3
Eleo woad all ol codS cua ) p3¥ pliebl (gl (S S
crosan b o oL atecs 10 anle ciles ulas o)l 5
335 oo odezm sl Jlop w9 Jlop bgrl 590 2 3 geie

[15]

[UTTCiN @pls)tlol @il
S5l dizgy Ao Sl ol ;L

Mgi gilio 05151 wusulS LB los 58 s
iggy LK) g Lol lgi s 9 031
2> il l bl 9 ol a3 52 S5l

&b bl 3 gl ] oKialis duslso
S lghiny 93

s ousd

ol a5z ilaite o )sl i 2Tk alls &gl () S

w2151 5L oo (53l Juro =¥
a ke ay el ol alies o o5 analis Lryl o
maig s a5 b g (nl 0 0sdee Al L2, )5
w25 pisine 2l Alas ©jlzsls 5 g0 ool B9, (53

Sl oals 611 (V) IS 0 ol a5 > (gledigs
pll gy g @)l psiiee Sl 5y gy &5 Sl SS e
Sy g bl Lo b by LSS sk by, onl yo el a8 S
SO L by oimeds o )l )0 090 o0 dslne lrai s
C9)lr @S ot o)l 50 5 Nsdioe o 2l 4 Sl et
B ol oo aslol dgp ol g so ooliiinl JBy (eSS 9


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

Glyd ploo il (g 3lwddats v 55 -Y-F-)
W &85> Joo Slilge> (elasnl 18, 5l o, oS cpl i s
95 cnl 4yl dngy oenl a3 5 pledl Lo ale g (B (oo
3 ol alie 5 00l jlel gl Solal Comer s ile SO L3S
2l oo (6 loxinl Sl 5 S a8l s (bS5 sl 505l
5 i o GLalS5 Slas gad o 55 ol S5 ks oS
Sl s ol 5 S e Sl sliiie 2,5 ool
ol paie o 0wl oSl ipl ol (g leinl S8 0,5l alie
S plosl oSl Sz 0 e d go atie 0,8 Sy L Conex
iolai jshay o] adsl e a5 ol oud LS5 &3 tme Sl )
[16] wigs o Sl
565 01 S s 5 95500 (ATt S L ojd i ComBge pny oSl ! 5o
03,5 Al |, > Bas Al ) ploojl ogd oo eols HliiV L
bl S 553 Cxbse o (PDESE) (5iSL 055 lade 1y i 5l 0,3 j0 a8
03,5 S dlzgo o 40 a5 0,3 jo Sloyod l Sledbl pl ol
3 oSt a8 1y 093 ke (n e 5l 0)5 e ol sb o0 ol
b avslio o Sledbl oyl o)ls @Ml (GDEst) o0 )51 caway Corox
P osdiee Jolo 1S5 50 1305, F cnl o SIS S0 9, Sles 05
wpelas p ledbl 5l oolaiwl b 1y 045 Comdan bl o ;0 0,3
S
. gbest pbest ¥ b ce s § (ad Condse
Olisn 1y 0,5 1 Sae 358 Al C y pspaly Wil oo Lol
0,5 oS dolso
Vit = wk + gyrand; x (pbesti sk )+ corand, x (gb&ct - s,k) Q)
cord G g 039 B W K LISS el (o 108 e s vf S 2>
Cobye SI gl ) g0 (o S0l sae S 1AND il g S5
ghest g oog I alais pbest pbesti K 1S5 ol [0 1 0,3 e
Al e 09,5 gbest
2y Aol b plgioe 1) Sl (sLad)s gt abali G935 CuaBse
3,5 pelais
0
5 ¢S oo oolaul (goaxin (seomine Olhai I o3 ploojl v 6K

Sik+l — Sik+1 +Vik+l

ooy gbest o Laphest g atgy akais 4 bxy 03 goeins LU

IWIRCEA PP

S o 95l Y -F-Y

oo (sl e (oly (8L Sz g (Shg) S5 o ,95
e S5 lot 55 51 ol o (ol i
oz s by e (aS8 elibien; lats, Sl eSS wil
Ol bawgi GA L Sy 02,550 )b (sl sl aiS oo (gl 065!

gz (s ormb ol Jaol 5l as 0ys )3 slpiny aillag in

Al

VEY 50l —pam ojled —p205l Jlo =3 0 30 (g Clids paadss - ols ddxe

bkas ,b 03,5 Jolase -F-Y-¥

O ygods Glgise a5 Cunloalds &l bglas b (g 5luolaie Cya 1l oyl

D9 Ll yad pj
N 2
A Br Ik
Min F3(X)=FBI(X)= ()
k=1 Iaverage

iis bwgieo by 5 Gee by ciyn laverage g Ik 4Ssl>

Aoy gl -Y-Y-¥

D30t Dlgise 45 Allse Ol A58 (el Cur 55 Ba ol ]

D9 By x5
Npg
Min F4(X): PS X Prices + ZPG,i X PriCEG’i )
i=1

Olg 9 0Tl caall (sadgi 05T lgs ko s 5 Py g P
Oles u.mb anse Sle 5o Priceg gPriceg wiiwe Toe b

i e ol Olgs (mels a3 g 00iSTpags yuali

Oég.gt\é..\b..\.l.g ua.'>l.~u -y-v

Sypar ol Bon b S s by Bas b ez o ol
Sl G BB 55 & ygas 90 SaieS Hlejes
4 min
. F-F
Min Fr(X) = Wy x ——D— *)
=1 Fn - Fn
Gon ab yolie Sl o il M0 EMIN s

Aild Bad milgi Sigem po Kily Wn g cdiziws

Lo 3gu =YY

bl sy ud v
Jgexe jsbas a5 05 |8 _a Seii o 00gae ;0 (sl Loyl 5Ly
Aol o jlme (b laies) Bl il .

Viin <Vi <Vmax )
G ol b
S 5l s 955 e 3Sle 0> Sl bshas (s 500 oy

[P < Rl ™

S il ad ¥
S Lads 1) 095 gy olad il Ll e o aSl sl

Silwdine s oI -Y-F
)‘l Qly@ 4‘5}L¢)% EYLIWS d,.aa ‘_ng;.:‘}? LY L‘;’L""“’"\‘ ‘_gb...u‘) BN
bt sl () Baa 05 eslaul Sglite (sluaingy slaph 5]
Sz Ny oo a5 Wil oo J58 BB Gloy SG sz lr o ol )


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

1
A =(2r)e, 1 -1 if 1, <05 OA)

1
A =1-(20-1,))e, 71 -1 if 1, 205 QR

(g Al go (V e0) G S eSS Bolar sae SG T oyl o oS
dtlise iz @59 w2 ps Em

Sl a5 2 (s 5lwdinte oo -Y-F Y
S o OF S L3, 5l Clas 2 (g5l oSl LSl
aailssg, 5 age> mold oo a5 jhilen [19] cunl snis (5 .S alel!
B IS IO \.\.».SLSQ 43‘3) Lﬁlg.)é Ceomw 4 ‘) s.:T L030555 LQ’LS“\"J) )‘
s sz oLl ol balssy, 5 sz s, slacl ol 255>
58y Yl ogee b wias e e Sl e plals
a8l LIS oLl g s ol LS55 sl pianadl o o0 Lsky
g oals Gy b oLl Sjga |y Ol 5 4l 1515 (650 sl o

[20] wiges oo sl waz slaailssg, 5 lasen

gT S > gilwaiagr awgyy  -Y-F-V-)

Siloainte amgn i )oNl ml o, E98 s slapi 98l ile
ST i oL Slbd las 45 4 s) Conar S L |, 05
S g e Sl 5,55 b oLl o Ay 4 5 5
OLL @93 ks 5l ol g ge 483 Hai o b s O e )L
0 &S s O W ad g el SLl Albsy, Gl

g go DBl sy oo LS el by Lg aails,

R
Fo @leeb b ploMloe SIS plosjl 5 SGts ool 0
l) alie sl jorio noliie a5 305 925 po)903,S 5 &S LS
L ohb oskd jo ol a2 2 (iluage o)Xl 5o oS oo olx!
5 6 N (giludig altas S5 (gl 05 g0 i3 S 5L lasl,]

g oo Bl 5 ©)y9man Jooly, Sl

ddgl oo udgs

Raindrop =3, %2, %] (¥+)
Sygan Ol ) Ol Slykad e ile coyhad Npop 28,5,k o b

0,5 S )
.1 1 1 1]
x1 X2 X3 o ANy,
2 2 2 2
X1 X2 X3 ANyar
i = 3 3 3 3
Raindrops » 3 B Ay, (V)
N N N N
Xl pop XZ pop X3 pop N\IIJ::J

b yexio 5 Ol wlylad slawd Sy <o aNvar sNpop oS o>
3 plaS e Bolal Ojgay 0und LSS e Sle SO o aiies
Sl b oadly polie lsings alsiice [X1s X 20eeer XN | ol

Yy

VEY 50l —pam ojled —p203l Jlo =3 1 30 (g Clhdss paadss - ols ddxe

a0 g oS Ll b 95 Gt ln 4t J9e b 4 bt
latond 2STaS abb oo S5 st wi sl (nl JS 50 098 o0
Comazr b dwgy (ol g ge bl Jdolad glaas] b & jsm
ool b g 00,5 9,8 1) 295 )5 apgjgeg,S L laclsz 5l (slady]
Ol g osdiee adgi oz ol iz 5 fbW sla gl Sl
Sl S5 ol Lss Wy g o s g o oy slalsn
“Slez Gl s e 4 (s 1098 00 Slml (gaiaz Cumez 5 00l
90 [17] 058 Jol> aigp oles Ols> aSul b ond ools 3gups o
Tro @ oS (G g @bld) 3,8 S92 o sl (nl sl ol Shos

109 0 ool 2% 25

2l Fof-Y-

ls pg3909,S 59 S 5 b aS a0 85k by, S Kbes
[18]ams 35 il o0t algn B 105 & g0y a7 S w65l
l(l_Yk)plvk +(1+Yk)p2ka

alyk = 5 oY)
Ay = |_(1+Yk)plyk +(1_Yk)p2YkJ an
' 2

- ol Pik ! aalg0 Q.s.olkth L ax ith cocss obés @ik C)" o
o A gl diged 0aid Lid Pk iz g el Cgaie Wy cains
Sgi g0 ol (V e0) U Co ey Bolal digai b oS ol Bolas

Mot sy 5 5 85

p(Y):w it 0<y<1 o)
[(Sc +1)[ %+2ﬂ 0
p(y) = > it y>1
1
v{u) = (), 08
1
)=t o)

(Ce-u)e
Ded o (i 1) abli & 565 Jele £ aS g0 50

S R
s 45 39 o 3l ity Slae S st 4 Vgane gz
Slodige b (2lSen 5l 098 oai yio 550 gt Jlaiol 05 o
) @l oz diz Gz oS o0 6 xS ol> ol At sl a4 (e
12,5 dgeyd 5 Dyge a4 (g o

Ck = P, Jr(IC’LJ - IOUAk av)
Pru (yizead 5 diiwa (pally g aze SlaS o3 5 4 Pk 5 Ok Sl
i oo plas Ty Wl ol 9 b slap)S s 5 4 Pu g
323 o ylid 1) S oS Ll il S 4K


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

5 ks oy @ Obl Sysa ojlss ol nl 5 ead ol el
olz by 4 o)liss &5 wlioe 97y sz slagsz 5 allsy,
45y ozl o 3lis

XiSea _XiRiver < dmax i :1,2,...(Nsr —1) ¥4
S5 sy acy A8k o sho 4y o35 SrsS lahe S, e
)5 5050 Gmax 51 S5 (55lake aSalSin a8 oo ST, Lo
s el o] S e Ll 355 o oS g S 35500
0950MAX I a8 4il5-0g, 5 byd (r Cdlae 4S5 9058 390 00 ]
a8 g a8 5 &g sl anl )8 dA ol o Jlasl b o 4 wilsog,
wnls d el 1S5 50 Ll 50 alaly Bebo il oo a1 50

S
1 ) di
d 1+ — d 1 _ max (\". )
max=—=max" Max iteration
ol aul 8 -Y-f-v-o

S oo Joe S o eIl o Gt Hilpl 4 a3l an T
S lagsr ((Bolad Ojga ond LSS Ol wax slaelad
5508 lee,d Toaome Slylas o gy 9] oo 39390 ciliee Ll o 1,
g oo Pl 03 e Lo 4y a5 lailsog, lgie 4 yas O jlad
Lo & peins jola b ailBog) 4y a5 s oz sbgsr il
" S Lo A e jolay o plasexr ol Wedo )
L0 (sS005 50 (95 &S 0gub oo olaiwl (gayaz alayl) 5l
sl cnl 4 bgye Sl 5 (@l Koo £ 5 aa0 o0 SlE1,

g st e

new (v\ )

X Stream = X Sea T \/U X rand(l, Nvar)
b oty g ,Siloy o uilinl Gl U aSols
@oae randn o Lo oo semine 4l @, @bl ;o U jlade
wiboe U slme) e cnyie wdlos Jloy @igil (Solas
L raolel bl zo s Jliml oS5 ol @l aSlle o
byo S0y SlasSly gt (glad ( Sz polie 5 v oo il

4 i, 98]l o, Sles 5l IS Sileds (V) UKo 50 a0 o0 2alST
el 00 (6 gl g0

Water Cycle

ol a5 2 o, 68l s Shes 5l S Silas : (V) JSCo

)

YA

VEY 50l —pam ojled —p205l Jlo =3 0 30 (g Clids paadss - ols ddxe

WS s gy Pl gl iy 0005 (i S5 51 S (g 5
Ban al sleolaiwl b Sasilp U law o 53] aied a8 )8 Jai o
RV R AE

FiZF(X:{,XiZ,...,Xi ) i=1121"‘Np0p (YY)

Nvar
4 il g 5l oae NSF olass a4y ¢yl 0 LENPOP 505l g
e (e b laylad gl o a8 S Sl yo b yo 5 ailsog, lsie
@ oS plagsr Oyga Ll Ak 5 et Dbl L Gly i &b
(g g0 DRl S5y e Ly pd 4 prlins jolay bg el
Ng = Number of Rivers +1(Sea) (v)
Nistreams = N pop — Ner AP
Sy 2y adolns sl oolizul L as T by Sab g ez g b lass

g o 4235 Jlaiys Lals s g Ladilseg, Glyim Wi

Ng, = round % Nstreams Q)

Nsr
2F
i=1
LgL:eLi)a (— A_Sléoj) a o..\.«i)Lg)l? GL‘béﬁ? slaxsNsn 456:l>
-

P T e e

e SLly jo patin Gladleeg; Bib 4 i So oS >
ol &gy sl Cdlas Sy 5l oolinl b dgT o b
X €(0,Cxd) (Y%)
Ormle Cdlae g adlioo ¥ g ) e e (65l0e S, C oS>
L eUly ol lagsr O3 aSls gm0 il oo aslsog, 9 s5>
S Laasileog, &b Lo glacgs (o a5 cuils walg>
YRR O’il SIST NS e &lplaie Ry ..\be_a AEPIRVERVELY
JA) ogd 48,8 i o Lo OB,k 4y Laailsog, oS > cg Wilsl 0

o &l 5 O g |y ailsog) ¢ g auus Candy leim
il i iyl
XStream =X Stream T rand x C (X River XStream) v
i+1 i i i
XRiver = XRiver +rand x C x (X sea — X River) M
Wby, 5l e e Sl plaS e muly lade 4S5 50,5 098 o
& ot 57 e lonr s it Ll Connidg il ] L
0 439, 9 L)d Comdy 0gdise Jodd 592 4 4oy, 5w,

gl oo (298 bl aLBls o 5l (6 e Gy alBog) 4SS 9050

I

5 shore Ay 4o JI ookl ali @ 3l Carslow Cq MT)S ol e
o bye o puses Wiy, 5ol cnl sl ppen Yl @y (21 Ko
00 puse ol Sl ol a8 3 pldl ingnd s jo lalS 5


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

-
@

STy Slagdys s o aul Y aujer afed s oSS al Shs ¥ S

AulTY aSs s ond i 0Ty agi asbie oMbl () Jsor

Al Y 4l jo ouliceai ousS T pudgi @b Wledbl V-0 Jguo

ool
3, DG ¢ o Olg 6

(KW)
DG o S J o St AL Sl A
DG2 ¥ O 5,5 " ety AL Slawy 8
DGs v Ine V0 it A6 Ly A
DG4 Y Sne Y. FEESIRL U IR

ail> VY g anl P s SO o axlllans ;g @95 4Sed (raego
b aSes opl (a5 al 5L ol VY KV (T (b 5l g 5 ol oo
595k glaads’ .l sals a3l 1(Y) UKo jo 0asSTnades mobis g
SloasSTadss mlie 4y by o lastine aily g0 (astive 4l oyl

iloads oals (V) Jgaz ;0 Wloads cead aSuls (pl jo oS

Al £ aSil )0 oud el wladgs Slasein (V) Jgox

ol $9 a5 4 o0 e Sl g Slasie Y-8 Jgo

(KW s DG gy ol o5 iy GIKWh)cwd
G JIE)
DG: O~ e A ’ o AY
: BLERSTRR
Loy o AY
DG OB FESWE R \ ' O
&= sl A
[k J{EAWER) \
DG O 2o Y ’ o).
3 S it A
G 3 v o © St !
D . o ’ o)
4 S it A
[k J{EIWIEIE
DGs 8- o o oy
P il
b Sl A
DGs O - e e Y ’ oo AY
' sl A
g 8 JIE) s
DGy O (I Y ’ R

VEY 50l —pam ojled —p203l Jlo =3 1 30 (g Clhdss paadss - ols ddxe

R 259 $Bases (2))150 Al -0

ol 42 2 g 5lwainty o 595!

glie jlade (i g i &Sd 2T altee g5luatge dugp
oo ASU u‘?’c;" PO l) od.»Sb.m\.Jy

‘SLQ).‘LA‘)L: g 4 Sleds Jolis a5 (635,9 slrools B dJa).o
gl ga 8L 0 aLbl e o565l

g g sl L als o oMbl 4y az g3 b adsl Conax 1Y alo yo
g oo e (6 S el Slapiite (elul )b 1Y Al o
s bt 5l edal Cawdy bl 4 ax gl Al 94,8 :0 al> o
)*é)é ‘05.‘.0‘59 'Al?u‘ ey d.l}fc o O}aﬁ UM oo)ﬂﬁ lJ AJ}MLSA
Seboe 48,5 B3 Bus wlgs sl p der >y O)jpai]
gl oo e Jox sk Cune slasl i al> yo

a0 FIQ 09,5505 2 a8 00 i 09,5 515 @ Comoz 1Y Ao yo
e Joli |,

Conaz JS olad g oS dhad Sl cuiym F g Qs>
Geell Sl ol e epae Geell Bl (e e A Ao e
At Coxez J5 50 Gl ok 9 095 25

ool 09,5 15 cwall 3l gae all o lade cdl 0 8 als
Sl 5z (sloaigs oo S

—w).a Té..\.‘?ba 9 03 &.A.S).l p.."bl; LQO})f)J) Ao 61.@.6‘-‘ e 4.19).0
P pdyen Ooge 55k

eyt Ol @ e (6585 5w il amg WY Al o

S ylwands Lo -¥

adlle coxi ASeuds b yzo -F-)

wbbos il 0L 4l 1Y s S adllland 90 2595 450 (]
b asds ol (oSS ol Sho ol g ol S VYIFP T b 5Ldg g
Odel Gl cl oals @l (7)) U (o eaiSTHade mlie jga
S 48,5 Sl LYY FF YO VP Y Lok slaaldS ccunsg
&l 4y bgy o Slaseie ailoads ools ylis (puz alaldi &y gy a5 095
—oads 0als (1) Jguz 0 wiloaids cuas aSiils oyl j0 a5 (gloasST s udgs

il


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

Ao alads a5 Wil aiidlgy oo 63 A ja aS sl Sl o S o
Jdo a4 Ol 4> giluangy 0,08 e oS gzl sl )
gl iy oy b 1) atg i (] 0,30 pamio (gl gl
B3 o3l 5 S35 slaps 19501 & o (5 5 2 Ko 9 WIS
A5k asls

890 0S| padsi wlie 3aL o g8l ds (l 0 Slos al> 5o (0l 5o
Jeito O pogdle cawly YY aSlis o e ()l 00,8 o0 518 L)
OAJ‘)AJ.Jy éJL.A )‘M—A L .]05.:)4 4\5;:0 J,;..x:..A A sb}.‘d} 4)]05)]4
m o0 ALl (3lutingy S g (5Lad 4 ablisa bl Blg5 iy g
iyl Sl ol 5o gl e sulive (V) JSo 5l aSG jghailen 0gl
ol 00y Ay ks 4 30 ey ;o Ko 4 Coens ST
2 ol ad iz o oS ElllB oSl oo, ST 4 zaog e
Al on etz Jlows g (2500 g die Sl gl
R I R T
sl jgax b adllhe cov ool an ol ol SKes ol Sen
ShE 8 cdb alin cal oals @1yl (A) S5 50 0asSTpades
ol oo, S a4 gllae g O a3 > (oludigy w6l
whXen wilaiilys S5y 5 Dld ploosl 0,6 5o 5l plaSons
o, &S] es aS gl gl | Glagy ool 5 e
Sl ALl (6 yiay pr 0l Kot S5 ot 03] 4y e Ol )3 plo sl
o ao; C‘)M‘ ‘) Lg).uh U‘P L5'5

80
7500 z S:o
_ g&&&g: -0 wea
§7o eq i
8 | oope
265 pooea
- 1 Q@ ‘nooooa
5 P H
260 iy H
e 0i0-0:0:0-0¢ %
55 5000009 ;
%qugg_ :3333"&»&&.@&&3-&333mowowo
L 8
% 5 10 15 20 25 30 35 40 45 50
Iteration

ST adss mlie g b asl P 0t o Sl gy sl o) Som (V) IS

10 ]
- GA
100 ee_‘ @ WCA
3 L doo,
T w 00897%00000¢
a boBloo
¢ A
5 80 ‘i:-u-g-ﬂ_g‘:n-n-n-n-n-q.
§ 2900000888200 009
70- 00000 B-n-n-n-n-a" |
gsﬁﬁgwwwﬂmmneooeoo
‘0-0-0-0-08
60 — g
0 5 10 15 20 25 30 35 40 45 50
Iteration
a5 s s g b PR €5 45 B ol b ol Kon ) JS
ousS| )

g Judg y gk -F-V-Y
ouiSTy ag milie jea b Ol a5 2 (6 lwdinge a3 e ol 5o

VEY 50l —pam ojled —p205l Jlo =3 0 30 (g Clids paadss - ols ddxe

«F
@
@y

®4
®

@ ®6

0uiSTy Sl jpam 53 aul FA mjer ds a5 al, Sl «(F) UK
WS Lais 1) 095 oog bt LS aSll aSull wed lasal
0Ty wlie Jlade o6 oS rrea (518 0k Sl pouw g 90 4o gacne

el Gl ey
Loty 95! g Lo A Lo -F-Y

oly ol ol -f-Y-)
Ll ool s zlis WCA 5 PSO GA slap )3l b5, sl
3a> Ggdg i b aSed 908 lp plg il iledig v
Aoy ol Ken 5 Gl IS j0 Wed oo duglie 0aiSTHade mlie
odds &l lgy Slal ralS cys adlascon Sl 90 (gl a6
AlbfA g awl YT asliil woasST padys mbie jeas oas 2> o el

| wabby]agéwwabjéuw‘,u

q
8- GA
4 PSO
O+ WCA
7
20 25 30 35 40 45 50
Iteration
oS padgs mlie e ey 4wl TV aslis jo Sl ooy al ol Ko «(0) IS
215~ ml
3]
H 8 GA
49+ PSO
g QMQ.Q O WCA|
< 210{%1
8 83889
§ i s‘ﬂ““w
5 400006006000
2205 Poom b
< R 53—
000009999868355553333888000440000000000
200 - -
0 5 10 15 20 25 30 35 40 45 50

Iteration

0S| adi anlie jpim oy sl $ 4 o Sl ol i ] Sen (F) IS


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

0.25 |

°

Particle Swarm Optimization

°
@

Water Cycle Algorithm Genetic Algorithm

Voltage Profile (p.u.)

Ban e Gl 4 awl VY asiis 5ty Judg (o jlwaige (1Y) IS
Sglato

Particle Swarm Optimization
g0 Water Cycle Algorithm

Genetic Algorithi

Load Balance (KW)

Sglate Bas wlgy gl ay 4l YV asus 5Ly Jolss (glwaigy :(V V) IS

2001 Partitle Swarm Optimization bl
Water Cycle Algorithm

Genetic Algorithm

s @l l3l 4 anl YT 4K g5 el ana (gjluaige 10 F) S5

Al Al (gl anlTY oSl ) oad plol wlalllas Lisy oyl 5o
(10) Sl St 1o 4o ol 5l ol (5o gl 35500 )5
A S5 5 S30ulS b aS Canlig Canl s 03,5l (VA)
DLl 2l g S0 )50 Slaal 4 psllae g2y 0asST a8 wlie
Ol el a3 2alS g 3l (sludolate Gy Judg Sgae 0ls3
maige o o) a5 Glaunlie b aSlyl es L eelandl, cans
ami ol s plowl 55 S5 s ol el o] a5 x> gl

)L*-w-‘ LS}L‘“‘% Sldos *:j 4 > LS}L“% fv—'i-.'.)sfj‘ as e )

ol ails Sass g S sl gl ;oSN Cand 4y (6 e

250 [Water Cycle Algdrithm Particle Swarm Opfimization

Genetic Algorithm

Power Losses (KW)
3
B
:

0 1 2 3 4 5

QsLé;l.a RV é}‘}: ‘_;l)‘ld.g awb £9 4l Q|93 olals (5)[..04.“.&) :(\&)JS.;Z;

012 -
Genetic Algorithm
0.1
. Water Cycle Algorithm——>|
3 Particle Swarm Optimization
2008
2
8
o0
°
)
Soo04
S
>

°
3
S

0

0 F F F F F

San alg gl 4wl £ Al 5y by (o sluargs :(VF) JSB

VEY 50l —pam ojled —p203l Jlo =3 1 30 (g Clhdss paadss - ols ddxe

Oy b 5y Judg p sl onaline LB zgog 4 45 45 jghailen

ol 00l 00l Sgugy 0aiSTy 0dgi wlie jga> b ggi JB

Voltage (p.u.)
o
©
T

085~

i 6. .00

-4+ Without Presence of DG| o |
|*©- With Presence of DG
o0
Q.-&.,ox' |
5 10 15 20 25 30 35

Bus No.

oS pay mlie jea> (g o b awl YT aslls 5ty Ldg (1) JSo

14
4 Without Presence of DG| 9 il
©- With Presence of DG

Xy

10 20 30 40 50 60 70
Bus No.

Ipodss mlie joam g0y g b awl £A aSiod 5Ll L8s (V) JSCo

plod (x5 510 b (g5 lwddonte gl doy o -F-Y-Y

Sud xilgd

iy LAl YY aoje diedgn a0l T5b altue al> o ol o

Jedgr Olgs Ol s imy adllae 9550 g 00l iy x5 Bas wilgs (28,5
5 Sbsl 890 il ggama 5 0l Gl a5 3y Joles s
maite Sl o8l sl (g5l aliase (pl aS eud 0555 o0
& s C_.Lu D o ‘al.?:.il Sy g lyd ‘al.->.>)'| ol 4> > &l
o9 b S ol 5l sl sai 03,5l V) B (1)) slo IS 5o

Sge
ol

8,5 am | s e g oo

B9 Sadgn s o5k ) dige (Sials b
1 oS ds qulia jeds b iy AKed abls LaliEhY

el a5y Jolas by by o)l il slaaslis

ool b dingy Sloz 4y oy 5 @ 5 B30 (g5lwainge plx-Y
03l glapi oSl b anglie jo Of 32 (il o,s5)

Y

Sy g ol

400 -

@
8
8

Particle Swarm Optimization

»
&
g

8
8

Water Cycle Algorithm Genetic Algorithm

Power Losses (KW)
o 2 @ 8
g2 8 g

o

Bas milgy gl 4 anl VY aslus ol olals g 5lwaige :(V)) UK
Sglaie


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

conditions”, Computers & Electrical Engineering, Vol. 93,
pp. 107310, 2021.

[3] P. Rossoni, E. A. Belati, R. da S. Benedito, “A hybrid
approach for optimization of electric power distributed
networks with photovoltaic sources”, Electric Power
Systems Research, Vol. 211, pp. 108183, 2022.

[4] E.J. de Oliveira, G.J. Rosseti, L.W. de Oliveira, F.V.
Gomes and W. Peres, “New algorithm for reconfiguration
and operating procedures in electric distribution systems”,
International Journal of Electrical Power & Energy
Systems, Vol. 57, pp. 129-134, 2014.

[5] A. Srinivasan, S. Devakirubakaran and B. Meenakshi
Sundaram, “Mitigation of mismatch losses in solar PV
system-Two-step reconfiguration approach”, Solar Energy,
Vol. 206, pp. 640-654, 2020.

[6] Pérez Abril, “NSGA-Il phase balancing of primary
distribution circuits by the reconnection of their circuit
laterals and distribution transformers™, Electric Power
Systems Research, Vol. 109, pp. 1-7, 2014.

[71 R.Pegado, Z. Naupari, Y. Molina and C. Castillo, “Radial
distribution network reconfiguration for power losses
reduction based on improved selective BPSO”, Electric
Power Systems Research, Vol. 169, pp. 206-213, 2019.

[8] U. Raut and S. Mishra, “An improved Elitist-Jaya
algorithm for simultaneous network reconfiguration and
DG allocation in power distribution systems”, Renewable
Energy Focus, Vol. 30, pp. 92-106, 2019.

[9] A. Naderipour, A. Abdullah, M. H. Marzbali, S. A.
Nowdeh, “An improved corona-virus herd immunity
optimizer algorithm for network reconfiguration based on
fuzzy multi-criteria approach”, Expert Systems with
Applications, Vol. 187, pp. 115914, 2022.

[10] C. L. B. Silveira, A. Tabares, L. T. Faria, J. F. Franco,
“Mathematical  optimization versus  Metaheuristic
techniques: A performance comparison for reconfiguration
of distribution systems”, Electric Power Systems Research,
Vol. 196, pp. 107272, 2021.

[11] E.M. Moghaddam, M.R. Narimani, M.H. Khooban, A.
Azizivahed and M.J. Sharifi, “Multi-objective distribution
feeder reconfiguration to improve transient stability,
minimize power loss and operation cost using an enhanced
evolutionary algorithm at the presence of distributed
generations”, International Journal of Electrical Power &
Energy Systems, Vol. 76, pp. 35-43, 2016.

[12] D. L. Duan, X. D. Ling, X. Y. Wu and B. Zhong,
“Reconfiguration of distribution network for loss reduction
and reliability improvement based on an enhanced genetic
algorithm”, International Journal of Electrical Power &
Energy Systems, Vol. 64, pp. 88-95, 2015.

[13] Y. Qu, C. C. Liu, J. Xu, Y. Sun, S. Liao, D. Ke, “A global
optimum flow pattern for feeder reconfiguration to
minimize power losses of unbalanced distribution systems
”, International Journal of Electrical Power & Energy
Systems, Vol. 131, pp. 107071, 2021.

[14] R. Hooshmand and S.H. Soltani, “Simultaneous
optimization of phase balancing and reconfiguration in
distribution  networks using BF-NM algorithm”,
International Journal of Electrical Power & Energy
Systems, Vol. 41, pp. 76-86, 2012.

[15] S. Essallah, A. Khedher, “Optimization of distribution
system operation by network reconfiguration and DG
integration using MPSO algorithm”, Renewable Energy
Focus, Vol. 34, pp. 37-46, 2020.

[16] O. Hasancebi, S. Carbas, E. Dogan, F. Erdal and M. P.
Saka, “Performance evaluation of metaheuristic search

Yy

VEY 50l —pam ojled —p205l Jlo =3 0 30 (g Clids paadss - ols ddxe

140 Water Cycle Algorithm Genetic Algorithm

Particle Swarm Optimization

0 F, F, F, F, Fr

Sglae Bas mlgs sl 4y 4l £9 a5y Joles (g 5lwaigs :(VY) JSo

250 Genetic Algorithm ]
Water Cycle Algorithm

Particle Swarm Optimization

200

SBon gt gl & anl A aSis ol el 4 e (g5laaige :OA) S5
Dglaie

S S azs -0

Bl plyin 8 @i sleaSds o ik 65l mle 65554
Sz ol HI]) Wlgioe Wadoe a8F Sl euSTnads
5 hematun; slaFogll alf (Gl sl sloane ol
@l Jlos @l abpbly cnl yo 23l 35 51 )90 e G258
oS lash A& oS midg s wiedisr oad ol il el Sy
5 B Bus il 009 Ky p by B (pl 4 o) Suz 0
O el 0392 Sy B9 090 9 DLl 18l Bado (ol (il
el g 5y iladolaie gzmen (6,503 Sue @l 5 aeldl )5 4y
-ainge Al Ll pl o B 4135 L5 55 I el slaan s
Wz Sl )l5 5wz o580 sl eolial L a5 el ool iy o5 s 5le
axlllan 5 g0 Altns ey 5N ol S LSl g el o0 o ]
A S5 5 Dl pleosl bty b oSl Sl ool L
o 93 S qi Siadise eab ol A aliee aShl el
ot plogl 1 s el o0 loxi] ABLEA 5 Al PY Eglite
ook e bl a5 o, s (pl @ @l gl 5 abg e
@olle s Glg5 oo 00Ty 0y wlie e S 2T 5 SiuelS
Ot w3 Sgnt ) 5By Jeds p mizmen g 00lo (RS ) ol il
ogdlay 5d o0 Jol> 3 baanie Lals 5 5y gsludolate oSy
B30 o yo ol as iz o )80l e iz 5 LIS slapi ;5531 )*‘L

Lol e Saiiz o Al 0

&l

[1] M. Babaei, R. Jafari-Marandi, S. Abdelwahed and J. Kluss,
“A novel approach for real-time implementation of MVDC
shipboard power system reconfiguration”, International
Journal of Electrical Power & Energy Systems, Vol. 100,

pp. 240-252, 2018.

[2] H.S.Ramadan, A. M. Helmi, “Optimal reconfiguration for
vulnerable radial smart grids under uncertain operating


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

409))
el 0l \.\Js:.n )A).e,o‘) e ‘5)9% Ai“LAHLO
ol )5 aade o 1) 055 a8l O)axs
aly codlol ol olStils 5l y08 - 5, (wdige

N Gomiily eS| o el 00,5 (6w Bl
Sl5T ol8itils )08 - 5 cwiigee o)) sl IS

5 Olial gaedddle § gt slacaled il e ol axly o]
J 509 cel 0508 lagtanns 5l 60 p0 00 5 Ol CodsS At
Olialadlgn (ol o § St dnugi &8 10 JBL iigs p2l>
SrlacS ;o L il mhaw 0 (gousits (aio laculled (rpizeen
el @il 5 w5 g sladlaie

Yy

VEY 50l —pam ojled —p203l Jlo =3 1 30 (g Clhdss paadss - ols ddxe

techniques in the optimum design of real size pin jointed
structures”, Computers & Structures, VVol. 87, No. 5-6, pp.
284-302, 2009.

[17] T. Dede, S. Bekiroglu and Y. Ayvaz, “Weight
minimization of trusses with genetic algorithm”, Applied
Soft Computing, Vol. 11, pp. 2565-2575, 2011.

[18] S. Panda, S. C. Swain, P. K. Rautray, R. K. Malik and G.
Panda, “Design and analysis of SSSC-based supplementary
damping controller”, Simulation Modelling Practice and
Theory, Vol. 18, pp. 1199-1213, 2010.

[19] M. R. Esmaili, A. Khodabakhshian, R. Hooshmand and P.
Siano, “A new coordinated design of sectionalizing scheme
and load restoration process considering reliability of
transmission system”, International Journal of Electrical
Power & Energy Systems, Vol. 102, pp. 23-37, 2018.

[20] A. A. Heidari, R. A. Abbaspour, and A. R. Jordehi,
“Gaussian bare-bones water cycle algorithm for optimal
reactive power dispatch in electrical power systems”,
Applied Soft Computing, Vol. 57, pp. 657-671, 2017.


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.3.3.9
https://jeps.dezful.iau.ir/article-1-429-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-04-10 ]

Journal of Novel Researches on Electrical Power - Vol. 11 -No. 3- Autumn 2022

[ DOR: 20.1001.1.23222468.1401.11.3.3.9 ]

VEY 50l —pam ojled —p205l Jlo =3 0 30 (g Clids paadss - ols ddxe

Optimal distribution network configuration using water cycle
optimization algorithm with presence of distributed
generation power plants
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Abstract: Providing the required resources to meet the energy demand of industry and minimizing the effects
of these resources are the major current challenges of the electricity industry. One of the strategic solutions to
this challenge is reconstruction of the smart distribution network, while not only increases the efficiency, but
also reduces the costs. The advent of large power plants led to obsolescence of the small generators to generate
electricity. However, the development of small-scale power generation technologies and the theory of
reconstruction in the electricity industry, along with the environmental problems have led to the re-use of these
generators in the electricity industry. By increasing the costs of transmitting and distributing, it is possible for
DG to provide electricity for consumers with more affordable price. In these systems, the generated power by
DG sources is controlled which can improve the voltage profile and reduce network losses with proper control
of distribution network switches. These issues are mainly analyzed in the form of an optimization problem to
improve the desired goals. In this paper, the problem of reconstruction in distribution networks is performed
by determining the size of distributed generation to minimize the power losses and improve the network
voltage profile. The desired optimization problem is solved by using the water cycle optimization algorithm.
Reconstruction studies have been performed under the 33-bus and 69-bus systems. The simulations of this
paper have been performed using MATLAB software.

Keywords: reconstruction, water cycle optimization algorithm, distributed generation resources, power loss
reduction, voltage profile improvement.
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