[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

QA sl — po oylad —oiie Jlo =50 ) G55 Sliind _smasd - ols aloe

oolaiwl b jLoy juls 31 (8,5 a5 o b 1o belig s soladl )b gy
S10 32 (LolSS v &lyd (g jlwadiaty p 595 3

o yemme |)T,580 atdl () 53] 50 agl!

moradielahe1993@yah00.com .l ! « Jg83s « codluol ol3T olSiils ¢ Jg830 0lg (3 o)) ol IS Jamed] § 18 -
lashkarara@ieee.org .. ! « Jsd;s « codkusl ol5T olKitils ¢ Jgd30 axrly o cmsdipo (18 00823l ¢(§ 0 09,5 «,Lestilo ~V st

VWA BIYY 1o pdy 2ol VWAAYNY bl o )b

O bl o0 liBeo D9u8 g Ly dgume Jold 45 (65 lwdingy e S lgis 4 (Il el gy (solaidl @9 59 :°"\"5.. "'
S s §1 (38,5 Sl 50 Jiluwo (1l 53 ko SLoud 3 (S S (o0 Ll a8 (L 31 (GLaBI (5515 2 0 0 53 1) (oot
Sl 00,550 55 ol F1g o Blad ()l sldlg i oLl )b (k) alias 13 oten b (2l calliia () 45 Wil o0
3 plo31 w59 31 gliie Sols a5 (VCPS0) ' (6,10 39 ol m 5133 (65wt s 9531 51 o oyl 50 59500 dlluno Jo
b olaidl 29395 dluwe Jo ;0 (VCPSO) sig; 3l ool 9 (5 0y oyl .ol ool oolisuw! caml QT sbaigs wlw g Joluo
Cawd 4 5w el gl .Cawl ouls (55w MATLAB g,l3810 5 bauxo j0 0ualg 1O g VY o# (¥ ‘SMHLO)T S i gl
9 oylmed (2 L5 Wilgi o0 5o a0 Ao 13 (5,10 3 olST o Sy plord ook oSN A4S WiBS oo 3Ll GOy as 5o 31 ool

Aled Sl | Ol gladar vy )oKl g S p s 95! (92 (B9 yxe S el 5l g (S b

3> ol g i solasBl @9 55 ¢80 1 Lol pi iy el 3l oy 95Ul 1 gS g0 jlg

Otreden 3l Wlo 238 S0 4 ]y (See Sges (pyien oS Jl>
SSLSS 3l sobj oliime « o3l slaJlo o [¥-F] wil oo colio
Sl ainge p,55 o5 oo T salox 5l a5 sles S solil & 503
S0yl Liee ilwaig o, [0] TACO) ax 5 SglS
o0 ilednd 3u 5 V] AGA) S w,eSl [#] T(PSO)
oyl g da] YDE) Ll Jewslyins w,eSI [A] F(SA)
a5 SYlie alox 3l cpizmen .0 oL [V [ AGSA) 26l 5 g
Jo cdlas @ olgs o wlails codled goladl b iz saiw) 4o
b ool &l50 o8 liwe b Salins  Sogll —solasdl b o allue
odds ol JalSS o oy aloosl o Sl )3 i oS 51 oolanl
L )l olfy s olaidl [b sy s JV\] *(MCPSO)
DIY] Sl s Sl 285 k5 50 5 g pg SIS (s975m oz 5Nl
@olaidl b iy gl (Seelus 6 5L gl o550 0 )15 allae
Ban 0,8 o,Lul [IV] ool g5 g s alais 56 8,5 s o b
ED aluws J> (51, VCPSO o551 51 a8 el o) allie ) Lo

v

doddo —)

350 0 lye (oLaill She g dige o poste 9 Pk B p Sxio 3
Mg e e 5l (o B slaans ool w8518 4z g
L el ol golie il 035 )l slaanly 4 bgrye
s s Ll aile s lacsgm )l ooliiul WolSy,s oyl
ol 5l ool YL anje 5 (FuuVl (lie eizmen 5 syl
ol 3l ool 3,5 digy ez pla el aiST Jlis 4 olaie
e Blos 51 (S golatdl mjer V] wiaslyy (Jowd slocsge
Sroreliy a BD ail o G (ot 55005 050 55 S2elin
imeges 3368 ooy b 1 S o S8 > slaasly as e
5o 1y Sliles (450 S 0391 1) (B ran )b (sLalis aSkl p ogdle
ke JBlos 4
JUd slaaxly (s odgs (3l G e o58L 5 sl L iy
o350 IY] atlice (535,0! Slapioms ) olie (3 tage 51 (S
2 3905 el | )l SLolis JS s a0 (558 L 45 9090 0l


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

oo 098 -Y-¥

1y allae 5908 wil oolasdl b (roy allas Jo o s (alil e
Dgad bl

(9luo 1a3) it 30 By 9 dalgi (33195 —V-V-¥
Egozma b b Jloe ;o slaasly 4l lavgs ool oy (le £aeome

Dgdsn i 25 Dy 4 g ML Rl e Srae

N
ZPL'_PD_PZOSSZO
i=1

Uity Olewlos g ojle  Sas ooy lade g 4l (S5 sl

ol dmslone B 5 alaly b Bolil culpd b gy g b
N

N
N
Plosszz_ OPi-ﬂij+Pj+Z.Boi-Pi+Boo ™)
= i=0

i=0
=0
A Slals w‘;.o 6Lﬁbul.o.” BOO ‘BO]' ¢ Bl] aS

M

(‘_;,Lm.nb‘ M) ..\.Jg.: Sgu> -Y-yY-v

Oizme g 2l ()] (ol Sl 5l i WS gl 55 1 (g5 )08
G902 B0 S0 jlaly (610 oy sl a5 a6 lade 5 e LS
Vtﬁ‘& oésm 99 Gy y° aS J}wksa Osm QL».‘> .\.ij ‘L)"‘)”L"‘ S|
Ghls Jlae jo sadgr azly 120,518 ool sl w5l iSTas g
3980 Ol 2 ally b adg o9

P < P, < P ;= 1.2.3.....N %)

R R
1095 Ol ST D 4 wiilgiad () sleelSs e (23 Yo &
oleyls pols goacld alS L iolidl pul g aims rals L ul3dl

g oo Ol 2 098 b losgase
i=12....N )

i=12.....N ®)

Pt — Pi-1) < UR;
Pi¢-1)— Pt <DR;

Wbl oo o5y (Rl (S5 UR; 5 o550 o205 25 DRy
G9® slaasgazme Jlesl jshite 4 g o (o MW/h x5 L
3l polae o590y adgl adsi Comdg B sl Y

£ 300 (gilslos Gblia agd —F-Y-¥

5 Bl ole (g 5l (S y0 allg el (B BYs 4 eolSy
sy olere 4 (e cpl a0 ole (lasgs ade xSlas
o g e paseiie [P PS] )50 45 wisd e ouali goias
D9b ge aie 5 JSS @ pll adgs axly (Sas IS >le o

A

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

VCPSO w63 el plis [V F] asles oslinal &,08 slapiusms ;o
0axlg V0 g WY & Y ilesT slapianms sl ED dlas Jo> sl
bl bu i 5l e 5 V0] 0 walss 2] 5 sleriw
Ngd oo 48,5 a0 55 (LIPS Cosguze slaad ggren (Slikes
sl

Sl olas o e solaidl mie Al Yo ol
oo, ol cpl ppdas 5l (S aS ols sgzg goumie sl g,
S alie cal o 85 W5l o (LlS5n S5 plrosl (s3lonings w51
LED alie J> lie opl j0 ol ond oolitl ;5500 iy 565
e r MATLAB 6Q)))l.§ )‘).9“9)) 9 VCPSO fw..u)ﬁfj‘ )‘ oolazw!
s S 595 22 O ilwooly b soleitin gy 2L 5 95500
oolawl L) §9y90 Sllae ul},.c LY md.>|5 VO 9 VY 9 4 9 Y \))L.\.Sl:uu‘
IR deles g e g (Gl 0yge il Pl CEgw e By
ol b iy alls s3luosly 5 Jo callio cul (63l 3,5 o
P Sy gy 95 (JUl Sl Gl el F1 85 Gl o
bS5 wa L3 plool w5l eslitul 5 ) sleelSy
el o al 3z ol 55 b sl 6l 4 Wil oo 00

WS a5’ olo by 5 golaidl b Gidy (LS CJlas j0 a5 jghilen
dlie ol saals] ol Byme el oot ploxil s ol J> sl
P G5 50 (s 30,5 (o0 ) SlaiBl L a5y Alls (o ge
oyl i ysSI ) eoliziad b goladl b e sdlle J> o550
Sl @l p)lez (i )0 09800 Ol )10 (JolSS o2 )3
osliiul (g3lwarsge slapy sl plo jlanslie sl 4 305 o0 53
ol oads il lis 5l Jol> gl (Ll jo g o0

S0 ,d Y

Suad aalgy -Y-)
ssbare 4 0ddg8 slaaxly slo 2 5 ln s yaeb R ED aliee Saa
S 50 llos slranze Blas b Bras )b slola 4 o935l
64.1:..MA &SJ ED Lgc\l.i.m.a MLGA aA.)j.st.o 00)51){ (o) \)5,._9 as
slaaxly (2ly (295 Oy sangle) 4slip e Slp iluaiee
imon 3 e b b olly Oy ol 55T e s L o
a4 aliese Gue 2l sl oo gl sl s slacgsgase

Dy oo (§R 50,8 25 Oye0

minF = YL, Fi(P) = %iL1(a; X P? X b; X

. ; Q)
P; + ¢; + |e; X sin (fl X (pimm — pi))|

1935 ol 3 Ol Pig pll ,o5l55 Cogm ol Ci g D


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

el aw b VCPSO o, S8 4 (gjlwaige dlae J>
olaws led (g jlwaingy sl prie dlaws . igd (i (6 5l olows
olaidl |l i dlus o 2g, (V) S0 5o casl laaslg b s g5l 435

Sl 00 03l Lz VCPSO olpinn i, 5l oolanul

sbyully 5 bysilys 4 bgye Sldlbl Gailes
&b lpe (sadg slagly 058 Jald o 55!
-5 4esien (5355 (>l alyse

\A

adsl sled> o) 5l Gl acseme wdg
S S R E T

J

adsl slad> ol 51 S 5o syl 4 s Ll e arloxs

\

bl glyie 4 b G Sl

)')5“’ sl c.AQ)Lo..'L @L.u))'j).g

led> ol ) oz CouxBse 9098 Slu)js

v

dats alag lgie a4y gealy o e bl g Bas 2l jlade dlore

Q)

A Gl dge Olyie 4 Fl e ol
GNP Oly g S auie mls Ol g 25

VCPSO oy )65l b goladl [ ise alles S g, (V) JS

£

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

P™"™ < P, < P}y or Pf{;_y) < P; < P}

Pl < P, < P

Sy ggnn (>l @l | pll axly gaine >lg olass 0y oS

. ‘ ) | pU/L
Ay gsien (>l Sl gS b2 oml Ien YL Py
Sl d asly Piosas ol (g5 w605 Oldee o aitiua

9 oxly S

ST (5590 Egien 4l 0 Olles

A Canol g lapobl CoilB sy dguze —O-Y-Y
A Sl 5 Gliall bl gla lre ) L0 slouogaze ple
ol b a5 Alls 35 slacysgame lsie & Glsiss 5 |,

28,5 ks o

b olasdl jb ik Al Jo ogi -Y
VCPSO iy 65!

B el S8, S Sl o b eolatdl Jb isy dles > gl
3l (sl e 090 oo Sleiiin VEPSO (55l gy o 55!
5 Bl Lo ,g3l35 5l plaSye a5 wites (195155 sadss slagly s
Gdg oy oogame cpl jo ailo |, 095 sudy g iSTas
a5 Wigds cpts VCOPSO o oSl SaaS™ ay (glisS 4y wub by gil 53
Aol (ped g JHlam Cand g adgs A i les a5 Bas &b
e G golazdl [bisy ale 058 00,5l dlue slaus

e o o g Oyge A JI ol SYolee a5 el (g 3lwaigy

Minimize f(x) W)
g(x)=0

as 6)519 ]
h(x)=0 Q)]

slacusgame .l baxly IS ads sanse f(X) Bus &b
Wb J sy a5 siis g Jols 4 bgy e S¥olae 9(X) (501
h(X) 52150 slacasgame ail Slali g (B pas Glgs ggezme b 2l
DS p o L azly odsi Glg 4 bsye slopeiie Godgue
e b5l 55 sodgs ls ples (gileaige slo e

X=[Pg1Pc2Pcs... Pan] )
2 e byl is oy ol el pll wals sl (lsiPai
e lade alolds cpl o Wb g s 095 S Tas g JSlas soguse
D9 o plsl VEPSO (12,651 S8 s )15 ol 48 098yt Loy
oyaiz lanl WVCPSO (g by JelSS oo il plojl oy, 65
Gl a1y byl s S e ooyl 1 adgl ol ayils Gy

g Il 3 aes e Glugs Tl g Bk b g > ol cn e


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

[\

t

e 42338 o 5330 512 VOPSO i 55l ) S fogai (1) JSLi

o»lg Y

1‘050 axdlo 0)9-0 W —f—T

TSI SEPCIIE ISP SPCIUNITE S Y | IFCIORIUOYR
Ly o DleMblail o Jlas! aSs wlals o by i oI 511G (IEEE
@).a.c )l; Sy94 U”‘ B Sl 00 OO)BT (Y‘) Jsd} B W L)"‘ a
‘60%. rg..;.f.)ii” LS‘)J. Golwands Lghb).';cl)lg: Lol YAV MW
(F) Jaaz ail oo 0ails Voo Comoz ojlail o ,1,S5 00 o olaws
W LJ"‘ BL Méksa UL""”’ ‘) W U”‘ L.S‘)" o~.\.c~| Cawdy C.’L».)
Sl LSl s e ple g Gl oo azd,§ e o Jlasl wlals ‘L/;:;;"Loﬂ
9 Ay Ja...uj.ua Ao WD Vtﬁ‘«.\} ! 00 OO)BT (J‘) ws.u B ﬁ
sz 5o %00 e, sl | ol i b2 100 o anse 25l
VCPSO ,sl ol 5en Jloges o) S ol 00l 03,51 (0)
sl JEsl Sl g )Bu el S 38 s o b anse oli 38 sl
oanlive (V) JS& j0 a5 jsbjlen s co lid |y ouxly £ piwcn
o 1, %an ,1,S5V A 5lamy oo y@ jsb 4 VOPSO iy oSl 00 oo
50 397 At )le 4y g

‘69.») MLE.O 0)5.0 W —f—‘“

JBu el 65, S L ooy VY s ool anllas 5550 (!
0318 () Jsoz ;0 i (pl 41 bgypo Sledbl 5,5 o Hlas o)
MW S0 Jbg VA MW L G 8 an b 0,00 ol 5o sl o
g Al WLJ )l).iJ sloss MJ;LQ 9 Coro> o)l.\.“ Sl YOV
MW‘_,;)AA)LL§|)AOAA1WJJCJLMML;‘50\" BY" w).:
i, o8l d s polie ydies gl ool 03,51 (V) Jgo= ;o YA« «
Sl 0 03,51 (A) g 0 S0 Sl ;68 b b solgainy

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

¥ ol (g jlwand s -¥

550 o sloidiy o555 (2 T)Ts (i Sl (gusy yslate &
) slejl pans Sz Jols e gozme S (55, [VF] VCPSO
53355 a5 0 LED alies o sl V0] (eamlg 10 5 VY 5 Y

Sl 0030 5 121 alizee slacusgue

DF] Y ciales] pis sl 31555 Sledlbl (V) Jgo

kool | P | Phax a b c E f
\ Veo | g |y | ovAY | o8y | vee | cevin
v o Yoo | oefAYe | VAV | VA [ ae | sy
¥ Voo | e | eevate | vA | WY | Yee | ety

s &9y s MATLAB J38ls 5 5l eslital L VCPSO 2,55

RO PR

’Js‘ axjlao O )90 it -

ol 4 by e ledlbl a8 sl oaus 8 Llod [VV] b 1ot 6,58
‘59)»446 )lg Syg4 UJ‘ BL NG PR OQ)BT ) Jj..\> 09 e
w0l gl o (glwands sla el b el PD = AO-MW
Sz ojlail g )15 0 oy olaw (golprinn
5 VCPSO 0,65 5l ool sy S g saipp bl o i
oo Slaion i, ol a8 518 (V) Jya 0 GA o,
Cewdy 4l < /YAAY o 1SS0 0,8 S LI, Jooly dis olae
23l

\s‘f‘iL‘jT e (81 00 lpiding g, (samalio (V) Jgax

P1 P2 P3 PD COST
o MW MW MW MW $h
GA[7] YAV - AR Yaq/Fe . | AFAS.e | AYYY/V
PSO[6] | Y««NSA | VFANVYY | Seefoee | ADfoee | AYYELY
VCPSO | Y--IYOV | YFUVEY | Feefeee | AQe/e-- AYY'S/-Y

Gize | (Brae )b GA i) o5 cunl m2ly () Jgu

53 sy 1, VEPSO 2y oSl o] S Jlogas o(¥) S5 i o
Ol 001y ¥ s sl Jlu ol Sl (28,5 JJai o b 4o &b
@ olgiiay pi )Nl a5 095 0 camline 5 loged Bob e oo

sy 0 395 (it Jladie 4 JLST LY Gl ey (o8 5



https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

DVTY ool s 55155 Sledol :(8) Jgom - T - T T -
baxly | Pl | Phax a b € e f -
3 . She | ol YA AN | 00 | ¥l | erev |
\ ¥ee | cleeeds | AN | e | Yol | ofefY ]
¥ v | cleecds | AN | YV | V0. | /ety s
¥ Sl VA | erevyE | ovvE | YvEe | vae | ey 1
o So | VAe | oleevYE | YVE | YEL | Vel | ey "
$ S | VA« | cleevYE | YVE | YEL | vae | ey "
y S | VA« | oleevYE | YVE | YEL | Vel | ey "
A So | VAe | cleevYE | YVE | YR | Vel | ey . . .
q So | VA« | oleevYE | YVE | YEL | Vel | ey
\- ¥ \Y- <[+« YAY AF \Y# Voo <[+ A¥ Sz mb sl «s'» VCPSO o, ol Ked Hloges (Y) JSo
N oo | A | YA | AE | YR | Vel | )eAT 0aly F ytnses
VY 08 | Y | JYAR | NS | AYE | Ve | cfeA¥
Y OO | AYe | cleeYAY | AME | AYF | Nee | </oAF s (00 Sty b, Jawgd sdel Cws 4y gl (V) Jga
TG.'Z.,‘.LA)'T
Jol 0,90 ¥ ciule] wiaaw 81y o 3loancd gl (samglio (V) Jgo a1 GA[T7] PSO[6] VCPSO
(A MW L PL MW VO VYE VAY/AFFA 129/0244
loass PSOI[6] RTO[18] VCPSO P2 MW SeIAV-Y O+ IYYVE Yo
P1 MW OYA/BF FYAIY - VY OYAIBOAA P3 MW V- IAR70 VO/ee e YOINYYY
P2 MW YaUT00 YYE/PEY- feees P4 MW VEIYAYA Vefooos \RIAT AR
P3 MW YO/ YV YAV/V -5 YYVTEYD PS5 MW VA/FAAA Velewes Velewes
P4 MW \OA/VYE Fofenen \ - q/ASSS P6 MW AINARTA ¢ \Y[eoeoe \Y/NOYA
P5 MW PR Y /AOY P PG total MW Yay/) a8 YA/ YY Yar/very
P6 MW V- UASE P \ - UASSY Ftotal R/h 495/ Y54 AYHVOA AYA/-SAA
P7 MW V.20 Y Gufennn YV OUVYT Ploss A5 VIASYY VYFTAA
P8 MW Y- YAV V- V908 PV Time s “IOVA- S YHYA Ve Aof
P9 MW /-89 §efenny VOAVYTY
P10 MW \RIRTH \RIEERE VVFIAADE DV Y tale)] s sl 558155 LoDl «(F) Jgor
P11 MW VY05 \RILEER \RIRAR L bosly | PL | BL 2 b n e P
P12 MW bo7-¥¥ SR b7 - \ Vo | Y- YV Y T Y 4
P W 20 RO Sl v v Ao | ereavae | ava |- | fe | cseaA
PG Total VA« VA« of+ o FF VA«
v w | oo e5YD- )
i f Ve YO | cleATE | oYV
Sk dol 95500 ¥ (stoles) i (sl (s0leiiin (g, dmmlie :(A) Jooxr
OA- - MW o ) ¥ Y0 ¥
la b, PSO[6] RTO[18] VCPSO 4 LA A AL ¥
Js aupe VAT VY \YAFA/A-YE VAY .Y i
$/h alin bzl L0 Gl ¥V (iolojl s s (aumlie :(0) Jgur
wpe o> | VAN \YaFaUA- YT VA-T4 GAI7] PSO[6] VCPSO
$/h Jsla- Ftotal(R/h) 445/ AYOINOY | AYV/-FAA
Ay Sl VAYFA/A] VAY - F/5Y ¥ VAFY - Time() e Trora Ry
o i/l R TN oFAYON o ,:S1as Ftotal(R/h) VIYNY AYA/EYY | AYO/ARND
$/h Time(s) < IOVA- - /Y00%) V/+ 200
Lugie Ftotal(R/h) NA AYFIVAA AYE[YY-
&b o8 (sl 1, VOPSO 980 ol Som Joges () IS e uali BLCIA AT T

Lbeanls WY pias sl L ol Sl 288 s b ane
g se ooaline JSE 10 a5 sk ylan s e i VA« MW

(A


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

AlAd. 1SS 50 m 8 Heb 4 aS ams o las ST Y

S o

Sy g0 Anf )l.xii.o 4

b g 3,500 ¥ sialosl a6l (s3loiin by, dmalie (V) Sy

(Yov- MW
b, DE[9] RTO[18] VCPSO
S Jsaums | YRASIAIYY YEASVIY - FY YF1af
anje Jsle YEV1£A/2V VY YEVSY/V - FY YE) ST
$/h
e Sl NA YEYVY/OYYY YR
$/h
e bagie NA YRFYANYYS YR
$/h

e @l G 61 1, VEPSO 65l ol Kes o508 (0) JSo
YOYs MW L L oasly V¥ piee

1ol axdllan 5590 pimaw —F-F
Egon Shlas Bblio b ooy V0 piaw ciolos] anlllas 5,50 (!
45055 oo Sl yo Iy LT (gaSl Dlali g Ly ey Lo g0
S L gaien Slles dilhie 4w LY 57 bV slauslg
Sl 5 eV 1) Jgaz 45 (659, sbosls .S oo (el 1, YA+ MW
3 Carex o3l ailoads 08 ,9] (©) Camvgn 4o Jnl gaSis wlals
Owired iload Culi Yoo 5 00 (59, i 4 LS5 slaw 2Slas
aali sl 5l ool Caws 4y slaaisse JS g S Tas cawgie ¢ Jlo
syl 4y aS uwlonds duslie o oSl Ko L (VYY) Jgux yo

Liloads ;O ¢5>=U .'09;).0 é>|).o )‘

oY

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

oo VY 1S5 50 L*-‘)-“-‘ S5l iy VEPSO o2, ,650
D9 s

ouds el YOV MW (bpas ol sl bt iz
WJBlas 55 g el o 03,91 (1) Jgaz 50 ol s 4y gl wen!
@by 6z L0 jlonel caws &y gloasse 55 iSTax clansgie
s jobo 4y a5 (el 00l dslie Loy oSl S0 L (V2) Jouz 5o
iloads ;S5 595 a4y by o a2l e 5l

et é.gl.'; u*-ali L;l)g VCPSO Nli”i” L_,’_gl)io.m )|o9,~' (f)JS.w
VA MW )lg l; od.>|5 'Y W

Sbpgn 0,50 ¥ us‘i‘%L‘)" s (61 (65l C‘L"' dwlas :(1) Jgux

(vov-MwW

laasly DE[9] RTO[18] VCPSO
P1 MW FYAINVAO FYMYOVA FYAABY
P2 MW Ya4/144y Yaanors Yaa/fysy
P3 MW Ya4/144Y Yag/) - vy YAVVYYY
P4 MW VOV VOR/FYOY 10/2) - Y
PS5 MW VOV VOUYYYY VOR/FOFA
P6 MW VOV V0PN VS VOU/AAFA
P7 MW VOV VO/OFFD VOUFAYY
P8 MW VOV VOR/EY N Y O/AYA
P9 MW VOV 103/F4FA 103/YAR9
P10 MW YY/Yaas YV FYY YEIFYAY
P11 MW YY/Yaas YYIYVEY YYIYYYD
P12 MW 4Y/r944 ay/voL¥F 3+ /2¥YA
P13 MW AVIEAED v/ Y 91 /F04Y
PG Total Y014/2344 YOY /s« AY YOY [

&b 028l gl |, VOPSO iy s8Il ol San Jlogas (8) JS
YOV MW L L oasls 1Y (sl s o 31 (538,815 jo b aigso


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

DIV] FetalesT pims 3155 DL Jgo

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

ool i Plax a b c POi DR UR | MW gsieo sllie
) V0. £00 RS AT (A SV £ Y. A
A [fv- fo-]
Y Vo £00 ofo e VAY \RIAS ovf Y. VY- [¥.oryol
[vAo Yyol
¥ Y- VY- o[ N\YE AIA TVE Voo VY. VY-
f v V. e ANYE AIA V¥ Ve Ve vy
A [ra. fy-]
o Vo fV- ofer YD V¥ £ q. VY- [v-ovral
[A-y.-]
A [fr- erol
4 YO £ YRR S Ve FY. \TE Y. [vso vaal
[y vvefl
Y YO ££0 ofee oYY /A OFA Yo- ‘Y. A
A g Yoo e YYA VY YYY a0 ) #0
q Yo \FY feveAeY VY VY Ve Ve e
). Yo \§- cYeY VY 1V VY. ) e
1) Y. A o[+ -YOAS VY VAP - A A
Y Y- A o[-+ 0O\Y a4 YY- - A M (08 721
[v 5]
Y Yo AD oYY YW YYO Y- A A
V¥ 10 00 </++1aY4 Y Y. Y. 00 00
'O \0 NN ol < FEFY \Y/¥ YYY Y- 00 00
(YEY e MW L) 00xls VO s sl (55,5 Ole5 oy s(VY) Jgaz
sl GA[7] PSO[6] VCPSO
P1 MW FAO/TY frany FOO/ - -
P2 MW YOUVY £Lv/av YAfeoen
P3 MW V- FIFY VN /8Y \YWefeooo
P4 MW V¥/a9 AARVAR VWefeons
P5 MW YA«IYA VANV \Wefoooo
P6 MW £YF/VA LR £Ffones
P7 MW TEANY £YO/0F FYofornn
P8 MW \YEIVA ALY FAIAFAY
P9 MW WY E VAY/E] £VIOMVD
P10 MW AaJYF IEATAN \Pofeons
P11 MW §elep Y/ va/4345
P12 MW B/ vajas YA/AANY

oY



https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

wlhagm b 8l o1y VCPSO oy, oSl ) Sen dasein
Sl 5 Sy ) slacusgaze ggioe Shles Gblo (285 L3
Hlas (7)) U 50 LSS Y e ooty VO piaw 5o Jlal ass
= 5ol 4 VCPSO oy ,6SU1 aS 540 o odaline el 0 ols
ol 00y A Jlaie &y pIAD 1SS (o

G5 Azl -0

S et 3 8,8 s s b eolasdl b asy sallas cllie cpl o
sinlej] slopiu 51, VCPSO o 1631 5l oolaiwl b K00 9548
Lg)Loi 9 Lg)l.ww GaLu ] 00 (S’L»"))‘ 9 6)LM:0~)L..> gusLm
Slaed (2ol Wlgs 0 VCPSO oy ,oSUl (6,057,545 a0 ylid
5 S5 el anile By yre sl oSl s 5l e S Ls
S ol oS gl egar 4 wsled Jol> |y @l)d glaizl 13,65
2l & S (5550 0 Shae VEPSO (o 558l 05 g0 4285 LS

Ao oo lis 095 5l idslin 3,50 slapy 56X

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

ERCE PR TANPS SOoW L;..:Lo}i Sy Ko mls (V) Joux

lasbs, GA[7] PSO[6] [ VCPSO

$/h Js anse FYVYA/AN TYAOA TYVAY
$h ane Jilas TYAY FYYYENY FYVIY
$h anse sSlas YTV TYAFA/YA TYVAS
$h e bavgie TYIYYA TYAL VIO YV F

e &b (8L 1 VEPSO o)ofll ol Ses Jlogai :(F) S
Susguon (ggian Slles 3blio (285 Jlai 5 boasls VO piwew

o Lows

(Y‘_,,..iq.l.o)‘i i ) diamilo £ LEEE gaiicls o oinanws gl 9 JUS1 0l 2ol cul puo — (A1) Cowguy

0.0014 0.0012 0.0007 —0.0001 —0.0003 —0.0001 —0.0001
0.0012 0.0015 0.0013 0 —0.0005 —0.0002 0
0.0007 0.0013 0.0076 —0.0001 —0.0013 —0.0009 —0.0001
—0.0001 0 —0.0001 0.0034 —0.0007 —0.0004 0.0011
—0.0003 —0.0005 -0.0013 —0.0007 0.009 0.0014 —0.0003
—0.0001 -0.0002 —0.0009 —0.0004 0.0014 0.0016 0
—0.0001 0 —0.000010—.0011 —0.0003 0 0.0015
B =| —0.0001 0.0001 0 0.005 —0.0012 —0.0006 0.0017
—0.0003 —0.0002 —0.0008 0.0029 —0.001 —0.0005 0.0015
0.0005 —0.0004 -0.0012 0.0032 —0.0013 -—0.0008 0.0009
—0.0003 -0.0004 —0.0017 —0.0011 0.0007  0.0011 —0.0005
—0.0002 0 0 0 —0.0002 —0.0001 0.0007
0.0004  0.0004 —0.0026 0.0001 —0.0002 -—0.0002 0
0.0003 0.001 0.0111 0.0001 —0.0024 -—0.0017 —0.0002
L —0.0001 —0.0002 -0.0028 —0.0026 —0.0003 0.0003 —0.0008
B-=[—0.0001 0.0002 0.0028 —0.0001 0.0001 0.0003 —0.0002 — 0.0002

0.0224 0.0103 0.0016 —0.0053 0.0009 —0.0013
[0.0103 0.0158 0.001 —0.0074 0.0007 0.0024]
B=|00016 0.001 0.0474 —0.687 —0.006 —0.035|
—0.0053 —0.0074 —0.0687 0.3464 0.0105 0.0534
l0.0009 0.0007  —0.006 0.0105 0.0119 0.0007J
—0.0013  0.0024 —0.035 0.5340 0.0007 0.2356
B. = [-0.0005 0.0016 —0.0029 0.006 0.0014 0.0015]

B = 0.0011

(F (i o1 poiamnns ) 00219 18 poitammns (5133 JUiSH Al o b — (02) Conmgy

Boo

=0.005

Of

—0.0001 -0.0003 0.0005 —0.0003 -0.0002 0.0004 0.0003 —0.0001
0.0001  —0.0002 —0.0004 —0.0004 0 0.0004 0.001 —0.0002
0 —0.0008 —0.0012 —0.0017 0 —0.0026 0.011 —0.0028
0.005 0.0029 0.0032 —0.011 0 0.0001 0.0001 -0.0026
—0.0012 —0.001 —0.0013 0.0007 —0.00002—0.0002 —0.0024 —0.0003
—0.0006 —0.0005—-0.0008 0.0011 —0.00001-0.0002 —0.0017 0.0003
0.0017 0.0015 0.0009 -0.0005 0-—0007 —0. —0.002 -0.0008
0.0168 0.0082 0.0079 —0.0023 —0.0036 0.0001 0.0005 —0.0078
0.0082 0.0129 0.0116 —0.0021 —0.0025 0.0007 —0.0012 —0.0072
0.0079 0.0116  0.02 —0.0027 -0.004 0.0009 —0.0011 -0.0088
—0.0023 -0.0021 —0.0027 0.014  0.0001 0.0004 —0.0038 0.0168
—0.0036 —0.0025 —0.0034 0.0001  0.0054 —0.0001 -0.0004 0.0028
0-0001 0.0007 0.0009 0.0004 —0.0001 0.0103 —0.101  0.0028
0.0005 —0.0012 -0.0011 —0.0038 —0.0004 -0.0101 .0578 —0.0094
—0.0078 —0.0072 —0.0068 0.0168 0.0028 0.0028 —0.0094  0.1283

0.0006 0.0039 —0.0017 0 —0.0032 0.0067 0.0064 ]



https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

dispatch with valve-point effect”, Electrical power and Energy
systems Vol. 79, pp. 298-311, 2016.

[16] N. Amjady, H. Sharifzadeh, “Soluting of non-convex
economic dispatch problem considering valve loading effect by
new modified different evaluating algorithm”, Electr power
Energy syst, Vol. 32, pp. 893-903, 2010.

[17] R. Idil Cabadag, B. Emre Turkay, “Heristic methods to solve
optimal power flow problem”, TU-JEEE, Vol. 13, No. 2, pp.
1653-1659, 2013.

409))

Ol 53 OO Jlo o 1T 55 oyl
Al )| gl )57 sl )57 S o ol Wgie
OYA) OYYF) ldls o1, 045 IS0 g
a1y codlol ol ol&tils 5 s o (VWAR)
5 ple oKails ¢ ohussle oKisls ¢ Jgdyo

D) =@ (i 4 50 olpl Caro
9 3 it ezl ab)) gae (9iST e (sl Cunl 00905 35
555G (\YWA+) Jls 5l 5 (IEEE Senior Member) IS ol Ssg 25UI
Ao bl e Jsd0 axly Ol oljl olRiils ole ole gac
W Sl (Sealis 5 (Soiliul clilllas oliyl Slidss
2l o FACTS wlgol g 8 5 55l

o)

' Vector Coevolving Particle Swarm Optimization

Algorithm

2 Economic Dispatch

3 Ant Colony Optimization

4 Particle Swarm Optimization

5 Genetic Algorithm

6 Simulated Annealing

" Diffrential Evolution

8 Gravitational search algorithm

° Modified Co-evolutionary Particle Swarm Optimization

IAAY

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

&=l
[1] W. Welenberg, “Operation and control in power system”,
Tarbiat Modares University Press, 1992.
[2] A. R. Srinivasa, K. Vaisakh, “Shuffled differential evolution
for economic dispatch with valve point loading effects”, Electr
Power Energy Syst, VVol. 46, pp. 342-52, 2013.
[3] A. Mahor, V. Prasad, S. Rangnekar, “Economic dispatch
using particle swarm optimization”, a review, Renew Sust
Energy, Vol. 13, No. 8, pp. 2134-41, 20009.
[4] D. C. Walters, G. B. Sheble, “Genetic algorithm solution of
economic dispatch with valve point loading”, IEEE Trans Power
System, Vol. 8, No. 3, pp. 1325-32, 1993.
[5] A. Colomi, M. Dorigo, V. Maniezzo, “Distributed
optimization by ant colonies”, Actes de la premiére conference
européenne sur la vie artificielle, Paris, France: Elsevier
Publishing, pp. 13442, 1991.
[6] J. Kennedy, R. Eberhart, “Particle swarm optimization”, In:
Proceedings of IEEE international conference on neural networks
Vv, pp- 1942-8, 1995.
doi:http://dx.doi.org/10.1109/ICNN.1995.488968.
[7]1 D. E. Goldberg, “Genetic algorithms in search, optimization,
and machine learning”, Boston: Addison- Wesley, 1989.
[8] J. H. Holland, “Adaptation in natural and artificial systems”
Ann Arbor: The University of Michigan Press, 1975.
[9] K. V. Price, Storn RM, Lampinen JA, “Different Evolution”,
approach to global optimization”, Berlin, Germany, Springer-
Verlag, 2005.
[10] E. Rashedi, H. Nezamabadi-pour, S. Saryazdi, “GSA: a
gravitational search algorithm”, Inform Sci, Vol. 179, pp. 2232—
48, 2009.

o9 - golasdl iy dlue Yo (ool Loyl 5 ptin Jave V)]
Sl 153 o 5e5J1 5l eolisiwl b (o3L )l <)l b (Soolias
Jbo e (ot 3 Slmlre ige o Mol (JolST o2 1) ol
VWA ol ojled ey

ol slolSy i (golasdl )b iy o)1t (rtdl 5 g5 anlona [1Y]
e )Ly yul J1 (38,5 15 )0 9 w19 S e pia eI L
VWAT=p93 o)lodi-pgus Jlo —3 ;o (g Slindod caasi-oole

GFSL el ma yafIl 0yl (lalysz Ssee 5 plua! L3 [1Y]
abadi y5U (38,5 Sl 50 b gobadl )b ho lp (Fmld (Saolad
ojled spgm Jlo iBp (omiien 53 Sielgr Slaptan (0L (lgF gy

VW e lex
[14] Q. Zhang, W. Liu, X. Meng, B. Yang , A. V.
Vasilakas,"Vector Coevolving Particle Swarm Optimization
Algorithm", pp. 1-26, 2017.
[15] Y. Labbi, D. Ben Attous, H. A. Gabbar, B. Mahdad, A. B.
Zidan, “A new rooted tree optimization algorithm for economic


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.2.5.8
https://jeps.dezful.iau.ir/article-1-210-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-25]

[ DOR: 20.1001.1.23222468.1398.8.2.5.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 2- Summer 2019

A Hlasls = poo ojlads —piid Jloo =3 )0 (95 Sliekiod caasi - cole dlze

Economic Dispatch of Thermal Units with Valve-point Effect
using Vector Coevolving Particle Swarm Optimization
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Abstract: This paper is intended to reduce the cost of producing fuel from thermal power plants using

the problem of economic distribution. This means that in order to determine the share of each unit,
considering the amount of consumption and restrictions, including the ones that can be applied to the rate
of increase, the prohibited operating areas and the barrier of the vapor barrier, the problem an economic
distribution occurs. There are several methods for solving this problem, one of which is the use of the Vector
Coevolving Particle Swarm Optimization Algorithm. This algorithm is completely different from the
common Particle Swarm Algorithm and its variants. Therefore, the Vector Coevolving Particle Swarm
Optimization Algorithm will be proposed for solving the economic load distribution problem for Trial
Systems 3, 6, 13, and 15 Units, while the system constraints are observed. MATLAB software application
solves the problem of economic load distribution. Simulation and statistical results and comparison of this
algorithm with other algorithms worked out in this section, to solve the optimization problems, show that
the algorithm of particle swarm evolution can be equal or better than other algorithm in this research,
especially when mortality is considered.

Keywords: Thermal Power Plants, Economic Distribution, Vector Coevolving Particle Swarm
Optimization Algorithm
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