[ Downloaded from necjournals.ir on 2026-06-11 ]

Yo IVAY Sl Y oylowd VY 0,90 [ ()l s2) (55550 & i

3150 Taxo 30 (wilS )3 dlngs 1950 Wi igy Wy
Gy Wb,

P 6 uSal anulilf gl Sul5s had dilg gy T cetlans yael Sl Fasand ) o gre (s laiis Al

Wl bl gl Wlie b5 sl
War/\/\s WYAY/A/Y

TS

G 455 I3l (8,5 )5 )3 b )8 g 53 (S B e (23551 polate 4 > gy Al 4 pol Alds
b uilS 3 (58,5 )18 5 i (S 3 5yl b jolate 4 215l (i (nieS i B9y 9 il
g (Pges dpd jo-baie do dde (Bid LS iomen 35 (e Do 395 jlne 039400 )3 i B e
PL® )3 oadisiyals (lg5 5 (U Aoy (85 Jla )3 (pioned g g (S35 A (390 4ineS i bate
Joslinal b g glayl 1 S 5o () 2 (2Pj)k ke 5 Joro ey gl | canl oad 48 S s 5 ()8 015
oo 3> (Jlainl daliy £989 plSim «oloiuday (B9 3l (655 0y b 29800 e SIS glata] (g3l i piysS]
lae (gl aned 8515 )3 s sl b GRSk gm0 (i et Sl Ly oM lgi 0 )45
o8 e 2355k polate 4 4l (Soliyd SleMbl (18 Jlas 5 L idly oS 3 lsbiasl sl TR s (59 2
N33y dadon L laoxe y3 (golaiBl iy )b (i plxl L 48)S 50 Cuad 4 ules slajl jeis 3
Dgad Dol a8l 3 1y golatl 5 yesl (oI55L F) el oo
3«5"-:15 Slls

e iy ol e 4 b 5 5 B sk 2 B, 3 oeslS 5 b5

montazeri-meysam@yahoo.com OloyS s o (6y9ld g (oSS ©Mnanes olStily 0 )| Ll )5 cometils ()
mrashidi@uk.ac.ir OloyS yab s oKl sbuwl (Y
a.abdollahi@uk.ac.ir OloyS yiml sl olSisly Hbsbual (¥
rfadaein@jieee.org OloyS A iy (659l g (oSS CMpazs oKl bkl (¥
ikdari_ghasem@yahoo.com b le)S Sy (B


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Ol 550 i pwic [ IYAY [l ) oylows IV 590 vs

doudo

9 See aiz o o oS b (S e sl S8 3590 Olg5 (0255 wal 3 (S0l )5 Slapins sl ol Sun

9 u.‘!);.a_n )l_: l_’ JL&U‘ dl}b&w u)lﬁ‘-" Jw)) pis 4\]a.~u|9 L Lmdfu.w U”‘ oldos J.Jél; «° ul.u.ojo‘ L»u.l)b u}lhn abw
0 as Ko 4 Llodds )J.\) w] u9l.d~o LngUa> 3929 JuJy .)9«)5 c)lg A4y )_j])g PRIV ;Lmé\.u).m 50 U.:9>¢\.9).«o
F e @il V] cwlosgy (ahad (Lol Jds (il 5 9 5Wy ()bl baygidS (B 53 pd (g pmlp slaigels
Gogo s 13l (0 a5 > Jlotn] doliy G g8 S g s Custol Lais laie &y s (S8 SLlaBl 5

{Vhses 55 ole aSd )3 5Wg 9 uil)8 ) INLL 5l Gl (oo cuslio g dinte ()L Pl L &S

el NA-VWY= =Y ] e ois aglyl (5 Ls g oS 33 o))l g 555UsS (elapoiyysS 5 o b

Wy R 53 (e § Bpae g Wi G o5 dbm] pilie 0518 (b praw (o3LaiBl g (el 3o
ol Gan fly e s o] el 5, Soe 1 09 a8 i o ol plo il o a5l > elainl old,
9 dipd ol obyide j g JUEl chate g pbdate diile 3 )il Sl dgw 6058 s )l 0300
Y]

byl el slayl S 15 ) Glas e s3basBl olud Sl )b g9 aw c3p (1B ik lae G
Oilig Ml G Gkl Algi e i llas] o)l b 4 ol g Bl isy BB (sl g pdySllas]
S S5 55 & wd Loliyl oyl oyl Aiges w1535 115 iumms 5 Sldogls ol otunsas Jituno 5130500
b 4S5l gl i Iy 4 Sl 50 5 9 203,500 Jle 3l (BLS) A5 (051 ol f &0 3 ixkio
Sogo 4l slodleiiy g5l p oS oolatil Lyl @ da g b 5 Cuad & Sy sy JB o)l g
[¥] 055 o0 b a8 ) i 4 ol

O 9 04 031> b dllde 40 ol Iyl gy (g3lpiudiy eyl (IS e 4 Y isu p ) pols dlis

@i VY g 3 b (oo B By L e )3 iy BB (el g bnygil) sl b 4V pise
@S (Sealind GLeMbl (58,5 5lai )3 b e 93565 (o0 )18 oy 0 3)90 ot Lo s )3 (S )5 dige
5 g e (uilS 5 (6l i b & (958 4 LT oo Cawd &) o 5> (LEED 4Byl am 0131 dineS lade

Aol e ccwd 4 Bl el > piuww (¢lp (Son (2135)b oS i lre 03ga5e 4D i (wilS 3 38,5


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Y WA s ) )loss VY 095/ 3l ! (5551 0 pul

Obdaie dgw dbndgy Jold 50 )il OS5k dgm dldiy 58,5 Y5 13 L e (2351 oo VY S 50 e
A5 3 L eizmed g e GBS Bpas i 2)50 5k (el pie 4 by dey > Al ja (335 Jlad 0 b g g
¥R s 9y 035 55D hey (ade Sllllas plog (i 53l o Gty bglad (KBS iy dineS (85
Cowd dy B 1B L 3 Cenid @ oles 5 5y BB (slayl (185 jlai )3 b g 4Bl i IEEE 5l anly

Db oo &3y 0dd )l by (gl a5l odel vty oS Ly g Julod 4 woles pd g b e

e el ol Gla s deldl )3 a8 ()b 4y oad 0l (L (V) S )5 (ool wiysNl (S ogle

ol 0 031> gy JolS" yg0

i '3 e * ke
(150)sius [ B £

3 B sla gl g Loyl ol laned

|
|
|
|
|
|
|
W
|
|
|
|
|
|
|
|
iy 450 ol g Sle Ml 3geia g (1

jlons adgious 3 wild

B2 pdoe 52 U8 g D2l A Sl el e s

Sl s wlld 3 o)l dised s (¥

o Cont a0 I gl i gl pa(T
Wik

Gt B3l bausmo )3 (ol 58 i (21135, (ol sl () USCS


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Ol 550 i pwic [ IYAY [l ) oylows IV 590 YA

DB a5 5La50 9 a1 33 (5T L algii

9 Sp—e Copo & 2l Ssh > g plate sldy I3l shate s 4 &8 s Jdte 1oy 0

S oo by By (B L bae )3 1) Cuad 4 9SSl slayb lgie 4 iy BB gla b slasloiiny (e

§ s 4 olas Opgo 4 Wl laoleiing 5 513k 2 oolaill bulyd 4 dog5 b Cangd 4y S5euly i3y LB o)l
cladlgrion o] 5 a5 il e 4d,b g5 (claosslze bl p (V) JSK5 5 sl sy b [A] %63,5 o Iis 4
0o 93 &S (Sloj 9 13,5 0 G pe Jo5 Cpgeods iy BB syl sladleidy 5 (s39me ©ypoh Mg shale
Coo l3blp s Nadgn 5k Laee )3 13k dyged g5l T ge Cuwd 4y I3l dgud Cuasd wila o (S 1 008,
lmosslio anl 1 g LIS 3y 5l S 50 00,5 oo ST Lol g e Cuous 93 (slmoloiaiy (9905 <0 L FN sl
dgdoe wBpdy Sob ol p e LSS 5 ad e Cuam 93 Sladliig (il 5o dlsgo (bl Gy d)bogd
i plad U 993, 5 oo ST Lol oo sletibey (5 el 9 4008 Ceams Slodiiy 03Vl (580 b ) ol &S

{7 dbioo Qb LS o 1 ad e Cuoww Sl Cosd (8 yidin b g LA L 4 e

Sl ails Sl

Lol 1ogmi
: : Y L

+
£l

Sl ails 430

by 59905

L Lol dud = alolé

JReR

Gyt M8, 3 St 3 adybgd auglie (Y JSUS


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

ya IVAY Sl Y oylowd VY 0,90 [ ()l s2) (55550 & i

elS 8 dugs (alaiyls (uaas

5 s Ol ggemme N> )lis 4 l ol i aSd 53 Jlaisl el 35S 585 I S
Jlome 039300 53 i (ilS )8l iy ABl ool M (85 55 53 b g et (Bpan 5L Egetme b e
s (oo Jos 265

Cdl domi )3 g 095 A Mg codyl alS eel Wl (o0 45D ) daldy 5 HLIKEN S5 g8y
2 deliy S 58 ALl oy b I 5lai 3590 s )3 )l Bl Jlosl (gl a3l andlyy 3 1) 4SS > (S
3 95 (o i 33 9290 (83)5 95y (5855 5 )3 b g )15 s M5 (AL (6581 do oS
@Bk a5l B2 905y 09 BB Sope 3 g Wil w8y Cawd Sl ple5 g 4 )3 )55 ul (liee 42 U 900
oEalS jlade 4y cod Il ke g i (U 3ygl G SOl (85 a3 )3 b o ol e ) Bl
(V] o o 4y abasly gub uslS

AFPY =Ry Py (V)

Cigp > 2 (Ry) boeys I 6 n 508 cae po 8l @ do g5 b it Jolao (sl 5)gl8 sy

1l o Cawd 4y dlail, )

ZRL (v)

o oo uilS 53 d e 51 &S Syp0 53 9 e Cand &) s B le Sl 3 s 1S3 (ol ol
PIVADILT o Cawd & o dlaly 5l odlatl b (oloj,b il 2eS

L f
[
Lp =——5 0 (¥)
1-d(1--—)
fO

@ &by Cand | g Olg Egemme o Jl S 03gr liael | iU s )3 sl D939 )b a8l e L cptians

Eom 9 daly a atuly o) Hlade oS cunl Jb LialS Cops O ] o Cawd 4 4S5 )3 obileudl (095 g5 goeme


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

50

Ol 65591 as i [ YYAY Hles ) o lowi VY 0,90 Y.

o313 L (V) S 55 (o850 s e c8lys bl ) & w8liism peito (b b yhos i 5 o8 A3l o Lz
Al o it B e Uy 5 e (o S e 130 5SS Ot 0 0] et
nl i et (oo ytin (ouslS 3 Bliol il (Jg @i 53 (ol355b yieS sk (sl yir D plie sl e
(5s2) o5 » 0 ko polie olwl yo 598 @b anl 05 3150] i )3 1y 15)b oy a8 lgn aS) cas
il aupe pbol b cplpli 0,05 13 (F+,V-0%,A) 35 5loe 0dgam0 )3 it (il 13 &S byl &y 2 JBlas

213 1,8 395 e 03gd5e 3 1) i uilS 3 lgtr BT o Cawd 4 598 i 5 (2155l line o yieS camlio

Ao Ry Yk dae @ 42 93 b (la iyl Jae (s

IS e 093 jlome odgame 13 iS5 (85 )8 caa 8 Cannd )3 (21055l S Hladke (e 4 29 L

Sgmw g ddo Sl 3 )ik OS5k 29 At 2055k cuslia Joma S b g U 0dd (sl plsas 2051
dijp (P9 dineS (pinen g (BN Bpae Sl 3)90 )b Mg pie Do 3 CEDy deyj dlie g lhdate
OB i HE00k clls bbb cslsl jd ol poul 1) i jd (Jlois] ol g984 5 o bolad S8 S
Sl See A i o pieS Sl b (2l ool Jae S (gl dinge yslaie 4 ddan wip @l S Sl ) 9590
F a2l o LSl i &5 (gpsbo 4 355 o0 03l gy )50 038 s 53 G2 I3k > GBS €S0

g oo Blod bl pia 10 )l osids peli ey 5l SU des > Adg8 bdiate dgw bolad (K85 4l e dles

10 20 30 40 50 60 70 80 90 100
oL

Gliseo (5 ,b alS] 5151 A €508 i S 53 03Y (2155,U Hlade (¥ JSUS


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Y IVAY Sl Y oylowd VY 0,90 [ ()l s2) (55550 & i

Obbia o dgw dindin (58)S Jla5 3 b g Al (2105)b yelate 4 By plein] v oSl I ookl b Jae opl )
S o=l ) 59 e 8l p 5 shadign il b )3 bglad (685 4l ia aleS (18,5 Jla3 0 b uiomen 9 M)y

25 (0 Oy

loglad (538 8 €438 (s

OSen (8,5 aiy i ¢ 5] piwaw (SBL cud b cdedy wdd o 7y )8 i SO0 zg3 K &S LK
Sl lacead 3 Sglis 4 porie sl (Koo 55k dgud Cuaid 59y 32 (58,5 b Cpiomed b T8l Col
L Sl g 5 loxo il Sl o GBI Gy Jiols (i 4 bos (K55 atyi 93,5 v
D513 5 o oy (S55 slib

f, :—ZB:(/Ii -2 )Pij P 20 (f)

i#]

e Sl ced Sl Ay g A g0tk o el g )Y cans p Jlil bglas S58)5 anja b il f)

La)ls oudis (ali (158 51 (ouilh das ya (9,8 HIA 5o L wad 95 (lasealio 3 o
b @08 i Sl ol 4o by (slaygilss o g5 sauate yo (5 )lik 2 e 2500 2ok sl L
a8 513 5> i)l sl sy lyiedr & 2bbios 005 i ol Jladho sladbize by 4 pile 135

Ain5n g a5l odilis L SlolSe Jliie wybfools I (Crpyg ) ohidd (el oy jlaio (sladiy o 34 0

1] oo Camndds @l 003,35 lo (8) abasly bawgs a5 ol35,L (clasils
LSMPK = AfLMPK (®)

e ghyly St (slayl o355l (clanils abja (cplpl D)l (S 3,5 o (asuie | L a8 b K g 30,5 o
led (gpSele Yhda o b 2105,k 5l & sl i Jias 3000 (sl (gobatdl jas s S & conl (gl

(AK =2) 555 o 48,5 a5 55 93 piss £ &S AF L ol gy callio ) 1 [¥]


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Ol 550 i pwic [ IYAY [l ) oylows IV 590 Y

] oo Cand a4 bl 5l pbduatie dgw ¢ oplplo

ng Ng Ng
f,= Z Reenco _ZCGENCO _ZC EPNS ()
i=1 i=1 i=l

g saate  aiie Copnoo wols p Yo cus 3 gaate el Regyeo ) ool 0 o8
u_U)JA_:nB 9 nG Ju_»)lJL;O C«.Cl.wﬁ)\j.) G g 04wl u.m;l; uly)‘.).u LY CEPNS 9 C«&Lwﬁ)\j.) o>

25518 165l (55 i (Bpae )l S ALBL oo s | (gl ol g )5 lato sl L il

allss Bua asli 9 PSOais , o3

ool sl 01 435,5 pLl Cans 15 ooBly (sl Jie 5 45 sl LLeISE (slagis o] dles ) PSO pi 50

> CaBge (355 59y 4 b dllue (slad > dige Clyr (8L sl (Solal sbacler Slog)S Syl g b piysSl
A dws s bgayo sy 9 S0 Cumdg Byno o aduio jlade 93 b (g 3 Cpgo 4 0)3 2 3l (o0 e 4
ohde (gl 398 (o0 jo) & e e 93 ko) b Cumar <S>l o 2 )3 [F] 3580 iy o) (el
Rk e Cregd .l odel Cawd 4 SBBlas Hob dr 0,3 b (ol yeSU A Conl (Sl Lld jl Olgs o0
e g ey 0350 3l (Bl 3l day Cansl odal Cwd 4 Cumes o 40 o3 pla lawg (ST &S ol (g ,l0Ee

Ll o a4 e

Sl A P9y Cnl P9 @ Ao Sl a3 390 dlluse > S pleal (il dinge w2)pNl sblje 4 g b

o355 xS )3 9 (665 LS e I Lol (i Slles 4l pas g (il Al slo B9y plo 4 Cuns
59,5 o)Ll plgs (o sil e slo B9y jobe & s B9yl oy L (2l S0 9 98 LB (Slwloxe )L ]
Gl oas ad by ol an ;a5 3550 dlue 0 a5 wilS)E S5l logas o)k cou 3 lej Cuenl 4 ang b

D)5 ol 93 gasge opl Cusnl g o

3 o 5 Sy s e an b 3 plal o5 5,5 53 L el ol

n "
Zi:] APigey =Lp (V)

Maximize {ZwlfleaxJ’WfoTzax} )
1 2


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Yy IVAY Sl Y oylowd VY 0,90 [ ()l s2) (55550 & i

2 2252k 0o oS ol s 3 (w1535 (o)l b e Y (2)sk IS lise L Lalyy ol 2 48

wu|f9Ww|))|o)M‘bW2 SWI‘-’“I)“’”T@C‘“)“g}ﬁw)‘WdL&’)bwa{JS)
(F)atarly s corgi L oS il on 2oyl plSin Loghass (S35 atj oo e atea T i S oo st 4150
3 (26 sloaiyze (18,5 s b adg saate o (sl g BB dg it T gl o cans 4yl o
ol e s & (Pl 4 g b S8l o )18 s 13 Mol S g8 L bapo el (g5 jlhe dy 2
dless sla G0 gaae

iSbo (VE) B (V) Ly ygo s (gjlwainge dllas opl (65030 00 (slocudgixe

Ng CY
o -(p5 a5 )= M aloos oy -of ) X
i=1

n
Q8 (085 -a08 ) =D Wil sy ylsin(o; - +55) "
i=1

eors el pll ws )3 105155 g 91, oy 5 i ol S QG s Py ey ul o oS

zor> el Fii Wby 981y g 581 5k Bls e SOl AQlca,i 9 APDc,i 5 )38 g 12l 5l (S

3358 i gl ) (S o o o pll s WV sl 5 SlglSe s 2 0038 s il ) (S

o ol s 5o kg angly O L] s uilions] asgly G ol s 1 1] s uilians! Y iy o
bl e Sy e )18 e il 5l (S g9

PRI <Pg; <P ()
& <QE, <QE (\Y)

551y 5 e (g8 e Aty 5 eSSy iy 4 QG 5 Qa0 (P 5 PO ety ol o oS

Sl )blio 9 u‘glia Cun> P‘I d,w.» P )9;]);) Lf"\"]?:

Pe" <P§; <PJ; (\Y)


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Ol 550 i pwic [ IYAY [l ) oylows IV 590 ¥

el 3 ,b 5 5y90 s oy Sl PO cptums Lawgs ok el ,b e dise PD“jﬁ“ aaly oyl oS

o e ) Mie 5 £5B 51 B e o ()b e 128l e lglSe sy pll sy ale 58S

punpe Pii a5 (255l e aiciin oplplo ol osd o (V) alasly bwgs Codgdme oyl ol 0133,5 dgdme ]

I
sg|<[sim ()¥)
P5i <P — PDm,iin (Vo)

>y )38 s il 5 (S o b 3 ] s gjals gyne s Sily S by ol 5 &S

it yol glSe s ] s g pals gyse g7 At Sily S ppel gl

}\/ min
i

<l <im| (%)

Hiome oo atnter Sl Vi™ iy o ol 420 Wy slone e a8 S0 Vi™ ey il o 5
54 sl 5 S b 3 ool M g e s sl woles 33 V] sl e g comin AT i 51
g oo 03litwl (PSO) wlyd glain] v 5!

S b dadd malis g Jal o

aallo ciad alcutis Sileadiiio
o=l e S el Sl s ooliol Bl pss did YA it 1 odd S SIjb hgy wyp S

oacal (F) JS5 )3 G (0B )ik baoes 53 Cansd 4 ol g g BB sl 4 ja g adje ko ol yo &) (oimsus
9 <ol LA Jols LYY g ,el55 Ve ol aSs opl il o JWnl b F5 g o YA (gl (oolpiig 4SS ]
dw ) 93l I, EYA S VY sla wls o Lise LB slayl 5l SKpm oS cunl Cuodd & ol 9 iz JB LY
dal o b o alyl B sl 2 YO Y 900 g Ve dbia by A gl Y g Ve g Ve polie (gl Sols
gl 4 4295 b aB))L Jdm G ALBL (o0 392 90 e )3 (35 BB o)k slo Ssh plos e 2l Sl e

Db (oo e Cuad 4 ol slayl g ol slab 1L 5L 590 Hlade (5 5L 5050 dgw


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Yo IVAY Sl Y oylowd VY 0,90 [ ()l s2) (55550 & i

bl ) abbioe (V) Joi ©ig0 4 0By B2 )k g pldate 1o pp Cansd Sty 9 450 Ol
S piomed Bl o JlglKe VYAY il w028 Ty lgi IS 5 Clgle FYOY ply i 98T e S 0U
S 0 il e sl B0 4l s b S Egeme il SlolSe VoA s 5 e 5551 g8 Mg b o
WS > sy S Lyl olas o (gysb 4 bbe iy B L lglSe N0 g ol )l lglSe $300 Jolis
E9By plRin 0 U ol oad 4B 3 )l5 13 a8 95, Cudyls SV Opgeo & s (akas g)5) e 5l ol
Bl 29290 s 3 (yielas 95y cbglad JUDl 5 baasly g5 258 51 (SU Jleisl IS

Mg Gl buwgi 0w dlgduing ydlie g iuond () Jguo

Y Ssb Y Ssb ) Sol .
» ¥ - » ¥ - ERLE - ;9-' 5
3 Wyl 3 Wyl _ A0 (@iasd) & ylowss
CeluolyRe CelwolyRe CelwolyRe

A Yoo i Voo v 5 (*+)
0 Yoo \ia Y. v Ae (*Y)
e Yo. A Yo- v WA (*Y)
v. Yoo o- AL v Ae (¥v)
sa Yo i) y.- A& ) (YY)
A Yo. \ia Yo- v YA (¥o)
) Yoo a0 Yoo Y. Y. (v5)
e Yoo £y Y. v VY (*v)
Y. oo 00 Yoo v yY. (YA)
o o Yo v vo- (¥4)

S B dags Hb Saa gl g dsads jo seliing £ 939

s (S PRl 0 3T Clsis b 00 o g A3k ol 5 0 bl 53 s oy 8l

@yl mibpie 8 (oo Joo il sb)gils5 ()5l S Olgis 4 YA Wb 3 Bly 49155 2 oorn
P95 s B e g 0 )l aSd 1 g Slgle AV () 2 3)90 )35 i 3 YA 93l 55 29,5 &
4 g b plis B0l b (S5 plply [V] 298 (oo 485 )15 53 +,00 e bnyoil 55 51 S el oy
235 eY Bl cdls )3 sl (il 8 Sl (g it Sl 4 a2 L Al aalgs 50 0FFF pl (F-) )akad,
5Lome 0393 53 JBuSle (iS5 (15 158 Cga 0ud )l (Bg) ()5 e 3 L el plly ol o 4B S s

Ol iyieS d jlade cpyiig 58,5 5 1as Ll 3 &S Gjge cpd DS o Syge 255k Glise 02568


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Oyl 8500 i [ IYAY Yoo ) o lowi VY 0,90

L g 2l (oo jlome 03905t )3 s (il S5 (1305 )1,8 &S Alle Bt &y a5 b w9 2980 Pl (201
oo 039050 5 i Wil S 3 L5 3,5 0 Sygo (0135,b e d Jlade (0] Cawd 0 g d polie (glal ialS

9 2l Sl usly (ol aime d Hlude (33,5 Jas 10 bl )l by 4 ang b ol by 08 L35 0% A)095

oS8 el ol jd aS il e clglSe VAY ply 1555l aieS ke e edgaze 43 JBle WS ol )8

Price(§ /)

A dled 5 OA, 0l Bl el

Price(§me

Cuosd g ool 5 GE50 BB (5l (53,5 43 ;3 1 4l joedd IEEE 5 el sl ¥4 oS (€ JSU3

O 8 1 0gMe &S 5,8 Cijao (4558 A Ll didy (21055 cond () 50 dlue Bun 4 dngi b cpl ol
Spas )l )90, g pie 5l DU dsy e (18,5 )i ) b g phaiate dgw il jbre > )5 el ulS
S ae dlucs Gaa 1 gl ! 5w (0) S5 9 VLY isw blgy a4 da i b ool plo 098 Juols 5y 5L 5o Baus

g Al 38,5 1 1a5 0 L (gl aio pbol 5l s 10 ] o cawd 4 Ulgs diug Hlade ) yS5 als po Av 39

2 30
Ouantityl mw)}

40

lss (G3un din a0 9 o dsadias 43 4 93 b (il Jao (asas

<z0=_|
v 1
<23 —
<18> <17 I
<1 l
—|—1|
<35>
_____________________________ 1 i |
: | v ¥
3G m,T | 14>
<55
<> <12> T
: <7>
i 13>
: =41z
: <83} +
: 31> <10>
<g)
@ 32>
.

fall 3
Dusantityf )



https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

\n% IVAY Sl Y oylowd VY 0,90 [ ()l s2) (55550 & i

3el)> ggazme (ypizman g Sl YO APVE by 5 Jlil S )0 boglas (S8)5 atyim e 30 )13k oSt
wwoles ) g 3l o sl p YO YYOVYY ply o] abje goeme a8 ol cacluy Y0 OYFVA il Wgs biate
2 OYINMEF il sl Pl 53 5L o (el (g5 abaja (85 e 3 b g pldiate (pl dgw ggeone
oloal Layb cpl 5l lgllad e Sla5,b 5l dm cuosd & olus 9 iz BB sla )b @lglReVd+ g g0mm0 3l cunl cels
ol ol 00 03l ialed (V) 5 iyl jl s i BB (bl 1 S b g a5 g ysb 4 Adl e
g Ay Moml jotate &) i bl 1 S 2 g9y 2 (Ui BB 5 <ol slayl Jold) (aljil S8 ljee

Adlbge (V) Jloged ek pinn (il )8 Cnlio 0L bai> g 5 ,l5L (), 5050

PSO w591 sl sial, b (Y Jgu

(population size) cuxes o)l A
(Cl)d))é el juelyl Y,+0
(C2)loinl el yial)ly Y,
S5 slaws Voo
5
x A
5
E
L]
=
® 4
Q
£
=
2 | | | | | | | \ |
0 10 2 10 40 50 60 70 80 90 100

Iteration

PSO iy 5ol (] yRod oo (0SS


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Ol 550 i pwic [ IYAY [l ) oylows IV 590 YA

YA 195155 @ors 3l am oSy JoB sla,b Cundg (Y Jgas

82 013k & 03 A1/ &y 5l 53 o Sy 3o g aieasd

¥ Ssb Y Sob ) Sols 54
SYBYL Ol PEBY Ol SYBYL OlylSe 2lowd)
Celwelge CelwolyKe Celwelge (i

- v SRR v 4.,vF y. e

A- y. Yoo y. ¥ \. (v)

- y. AR¥F y. AR¥F Ve YL

Ae v, Yoo v, ¥oo e (vY)

- v ar,y) y- ar,yy \- Y,b

A+ Y. Yoo Y. fou V. (\‘/\)

wa o L a
=1 = =] =1

[eelgliel o isle slaie

r
(=1

i . lII

=5
—
n

0

i eyl 12

0|11]12|13 14|15 16|17 (18|19(20|21 (22|23 (24|25 (26|27 (28 |29(20|31(32|33(24|35(36 |37 (28|28

w
s
w
o
—
6a
w
—
=]

o
©
o
o
©
&5
—
153

0(01 0|0 (09 0]29] ¢ 024|128 144613 8 os5|0|0(0|O(0fO 06

(=]
(=]
(=]
(=]
(=]
(=]
(=]
)
=]
(=]
(=]
(=]
(=]

(ol ol i | B

YA ol ) 8815 951,55 Tasi 3 mt awls YA i (Bl 51 S )3 i (2105, (ylime (3 510905
GRS aaais

Wy B 28y Ll 85 S 3 b )8 e 3 (ilS)8 215 Cae e oSy il e ol

Bl jlae «)a8 i > (SLEZED 58 I dny s )Wl iS5 e (18,5 Jlai 15 L 4T (g950 & Cul 00l
OBy e 3 L e g 00 Ao lome 039400 53 e JBUSle (uilS )5 (15 )15 polaie 4 4ieS L
PLgGr ik o kil asye clacad 5 cuod 4 wlus g sy BB slayly jei )3 5 5 2B Lk sla el
3 ool e (281 09Me g b 485 g0 IS nl 2 )l3L ) Mg plate (oaliiny acied (i35 L

b Aoy dip & d2gi b g plhdate gl g (il ¢jlxe 03935t 13 e (WS35 (8,5 1,8 bl


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

¥4

IVAY Sl Y oylowd VY 0,90 [ ()l s2) (55550 & i

S92 5 Lileg 3,5 b s 31y gl (S25,5 iy (05aS 5 JSAS by 5 3190 (ol el e
9 ol i D) Hlai il s ooloiiin By (09 S sdims lis 4S8 )8 ploul didly yu o kil dwl YA 4l

il o a8l 10 By S5k dgw Al dbul g (g3laidl Ha) Sl ds 5 yieles

el.'u

(1]

(9]

S. Shah, S.M. Shahidehpour, (1989) "A heuristic approach to load shedding scheme", IEEE
Transactions on Power Systems . 1421-1429.

M.M.Hosseini-Bioki, .Rashidinejad,R. Fadaienedjad and H.R. Esmaeilian(2012) “An
application of PSO in Optimal Load Shedding Considering Voltage Stability”.Global
Conference on Power control and Optimization.

M.M.Hosseini-Bioki, M.Rashidinejad, A.Abdollahi, (2013) "An implementation of particle
swarm optimization to evalauate optimal under-voltage load shedding in competitive
electricity markets" Journal of Power Sources 242 122¢131.

H. Bevrani, A. G. Tikdari, T. yama(2010) "An intelligent based power system load shedding
design using voltage and frequency information." Int. Conf. on Modeling, Identification and
ControlICMIC,Okayama, Japan.

H.E.Lokay and V.Burtnyk,( 1968)” Application of Underfrequency Relays for Automatic Load
Shedding”. IEEE Transactions on Power Apparatus and Systems, Vol. pas-87.

Krause, T. and Andersson, G. Evaluating, (2006) "congestion management schemes in
liberalized electricity markets using an agent-based simulator", in Power Engineering Society
General Meeting,. IEEE, p. 8.

H. Seyedi, M. Sannaye-Pasand and M. R.Dadashzadeh, (2006)"Design and Simulation of an
Adaptive Load Shedding Algorithm Using a Real Network", IEEE Power India Conference.

J. Mechenbier, A. Ellis, R. Curtner, S. Ranade,( 2004)" Design of an under voltage load
shedding scheme", in: IEEE Power Engineering Society General Meeting, June, , pp. 1612—
1619.

A.Saffarian, and M.Sanaye-Pasand, (2011) " Enhancement of Power System Stability Using
Adaptive Combinational Load Shedding Methods", Power Systems, IEEE Transactions on,
vol. 26, pp. 1010 -1020,.

[10]A. Abdollahi, M. P Moghaddam,M. Rashidinejad, and M. K. Sheikh-El-Eslami,(2012)

"Investigation of Economic and Environmental-Driven Demand Response Measures
Incorporating UC", Smart Grid, IEEE Transactions on, vol. 3, pp. 12-25.

[11]M. sanaye Pasand, H.Seyedi(2007) " New centralized adaptive under frequency loadshedding

algorithms. In: Large power engineering system" conference. p. 44-8.

[12]R.Hooshmand, M. Moazzami, (2012) “Optimal design of adaptive under frequency load

shedding using artificial neural networks in isolated power system”. Electrical Power and
Energy Systems 42 220-228.K. Elissa.


https://necjournals.ir/article-1-666-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

Ol 550 i pwic [ IYAY [l ) oylows IV 590 ¥.

[13]P. Wang, R. Billinton, (2000) "Optimum load-shedding technique to reduce the total customer
interruption cost in a distribution system", IEE Proceeding Generation, Transmission and
Distribution 147 . 51-56.

[14]N. Higashi, and H. Iba,(2003)*“Particle swarm optimization with Gaussian mutation”, Int.
Swarm Intelligence Symposium, pp.72-9,.

[15]Bevrani, H (2009) "Robust Power System Frequency Control Springer", New York, USA.

[16]R. D.Zimmerman, C. E. Murillo-Sanchez, and R. J. Thomas,(2011) “MATPOWER: Steady-
State Operations, Planning, and Analysis Tools for Power Systems Research and Education”,
IEEE Transactions on Power Systems, vol. 26, pp. 12-19.

[17]M. Montazeri, H. Pourgharibshahi, M. Mohammadian.(2012)” Static voltage stability analysis
of IRAN south-east power system using extended CPF method.” International Power system
conference.Tehran-IRAN.

[18] A.Ardiaty,D. ZhaoYang, (2011)“Under Voltage Load Shedding Utilizing Trajectory
Sensitivity to Enhance Voltage Stability” Universities Power Engineering Conference
(AUPEC), Australasian.


https://necjournals.ir/article-1-666-en.html
http://www.tcpdf.org

