[ Downloaded from jiaeee.com on 2026-06-10 ]

loolaiwl b (5, sl g Jloyi Lyl s 50 ddorke )b iy albownn Jo
(PSO-NM) v judi 9 155 09,5 (oS 5 ok 555!

A Vs \
YLl e oelye> dgoxo

Olpl = 3leal ez agud oRiils - cwadige caSiils sbwl —
mjoorabian@scu.ac.ir
Ehsan.afzalan@ymail.com

(Nelder-ase — ;uli g (PSO) wly3 09,5 (S 5 o2 5551 31 (OPF) ity jbsiciy alimmo Jo jgkiie 4 allio cpl 50 toduSy
Ao — i g 3 09,5 v 5951 90 S i 31 Bud Ll oul coliiw! Ay sy (I 5SS 6 o o i (51 2 Mead)
2O YL &jud abl 4l ]y o )95l 90 (nf Gaaliy cus (398 w393l 90 LBLY Jo (LIS » ogdle 4T Wl oo (Shg) 3L
ulro g blje 3 cuizred bl oo v — Hal i 5981 culro g Llje 1 LU adgl bl &y o Shos 0L (Somily 9 g2xsm
95 o a5 b oalpla 08 0 )Lal (ol )Red ay (o 53 ol St 9 Slo (1 e (8L A (ylgF o0 )0 09,5 oy 5sN!

39 2Yb e g g a8 olylo bl adgl bl 4 (Kicusly pae p ogdle a5 Cdb Cawd guigd Ji9) 41 (ylei o i y oI

C g 40 38 (y0g0d JBluo Blusl (8,5 55 50 b Ve— bus IEEE oluilw! asils (59 » (s0liiion 5ol aiil o0 (2 K0n
29 ooliwl 390 4 3o &ilgs ol 00l (o 2 5yl sl g (g3le Ll 50 SWg (gyluuly Aul g Sy dgy el b, gil i)
b 59500 o )95l 51 ool b (g5lwand gulid wibl oo ume puf g )lgenls G1AST pgd 40 Glakosr s &) gy anlllas ()
S ¢ oapo il guli & Cawl ool duslio sl sl Jle OYlo (o ool &yl JolST gy 6l plw 51 ol b
bl o0 dhty HL ey Aliws o 50 PSO-NM s 95!

5y Jadgy 9ate (PSO-NM) o yuli g 153 09,5 oS 5 os 558159 (55Ialy (OPF) aiy jbisiy 1 guads” wilods’
S g &g 32 GBS o ylgenl 4 5o 2l

VA5l 5 rallio Lyl g ,b

VAT - callio o dy g ,b

VWAYNVYA :llio b dy guo,

Olelygz dgeme 1) ghummd (Goioms g5 o

B2 035 gwiites $oaSils — ()l jez dgels oSl — Slgal — 1l t Jehumo (g o8 (LS

GTOZ Jowwng 79 Bulidg T°ON -ZT|OA $188uIBuT SI1U0AI3|T PUR [edL198]T JO UOIRID0SSY UBIUE| JO [euinor

@W*i Ol 9 52 =gl 0 lowd —w233l93 Jlw = (o 2! g 5 g (32 omwigee ool dma 4 Y


mailto:mjoorabian@scu.ac.ir
mailto:mjoorabian@scu.ac.ir
mailto:Ehsan.afzalan@ymail.com
mailto:Ehsan.afzalan@ymail.com
https://jiaeee.com/article-1-129-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

Als J> g dllie ol )5 09 o solitul [V0] atgs b
= ol SlS 09,8 1 (e (oS 5 g 5l e sk Ay
e anl oalds solaiul aiyje AU oged Pla> x> de
99 ol calae 5l bzl g blje jleslinnl oy, 99 cnl oS 5
2 Foe Sbs, 3l (o awe = ol g, DAL waloe 2,
adgl blas an ol 4y g, op bl conl dove oo 280
A gl 0I5 09,5 o y5 S (izman [V A] il aly
sl Lol 0l o (5 yasl oo g5 (LB, 3 (gl
o=l 5o 0yle (Vb Slasloe 4 5L o3Y ol Sen 4 o,
Syl por 9o S gy 99 S 5 L L
Oleyod &jgmo dm dpe = yub g (2l Kes 9 D)5 o5l
PSO-NM 651 5 adlie ol jo [V Alsgis o olicnal
Dyliie Baa @l (paiz b e )b o dliese J> S
el 00 ool
Uiy s (yar¥s0 8 Gl @ pgd GiZu po dlie (pl o
g aiie 058 idu pl 0 Sl oad wislyy ags U
Ol S (sla ki Sgu> g (J S (sl piis 399> (ppizmon
2 PSO-NM (55 00,80 pous (i 50 sl 0
Ol 09,5 wyesl n s lal e Gnl ye el ads
ol sk e = ol 0 )5Sl g 9 el 8 50
(ol ol o0 ol e 30 b (g jlodings alius S gl
Sibwosly 0926 5 vyl 90 (nl coS 5 A cnl sl 5o
son plE O Gileand @l il aad ol o
anje 0ge Blas aoren Ban wiles Ll (pl jo il ouds
w2 5By solwly (il g 5y by el daygil 5 g
Ao L s weliny gy Ll o e s Loy Lalyd o
G R B S e g lyeal anie aly (85
O 5 (S am bl Canl ool ools sy AlSTas
coalin oLl5 Giloas s a5 cool oo Hlo e
|, o, s 4 o PSO-NM ous olgiiny o 55!
o O 58 lapian e LAy dn Jo B 5o

RUV- N

Sad 2l (B o g alwo (gudaJg0 8 -
o A5 s siledigs Al G Glyie 4 dgy b iSu
V] 500 g0y Jga 8 25 & )90

min F(x,u)
g(x,u)=0 M)

subject to:< "
h™ <h(x,u) <h™

doddo -

i 3 bl Blos 51 (S golazl )5 0 540
Tobw ln me oyl 5l (S ae Sl iy Bl e &508
O055) Sy i )L iy Lol Bam bl e s34l
Sy Sdas Cgr D)8 s e oyl )l 4 by e polie
e Lewly opl,o V] sl oo 508 s golasdl 5 cye
oo s (2ly 0925 (28,5 L5 50 50 b laolSg s oy
Iyl Sgud oo
S50 2l Sleeds; (95 U ane [k iy aliess >
Gilmtinte alies Sy aige Jb iy el @8 18 o)
LS iS5 anwy L aS el Sebial 953 b a5 8
i Slalllas o (Gllore gla s, 5 (30 (55luainge
o S Gl S ST il oo @8lg azg5 090 & y0d
Simyabp o st g5 ,a0l p Jold g )b isy alive
i B9y 5 (o900 ahall pgoa ) (55 4l (S s
ol oy axlo Loy opl 4 [¥-0] gl e yo 45 sl o
S 4y (g 5lwdigy e SO g b LSy Sl axgi L
e bl S5l e Bl e o8 Wiz g (S e
ez b rizmed ylige Comdy aii b G U T e
Olg=e dany (oo e S Sl gl (6 e S92 g o
o) 5l eslitul b 6yl pos oo (a5 ol o o
s lie bt cud g Bie p (e S (55lange
sl
(oo ;) Came Bad @l b aliee SO age jL 2oy
Cd iy 9 o o ol Gl g 2Bboe pdilERae 9 SLL
sl oat ISt (Al e il slasty,
3 S sy, slacusgasme » adé jgline 4 151
e, ity A o S Ll aieden slag)
G slwdags sl g, 3l sloo S ol .l ol oolal
L2] (EP) (JolSs (6 5m 4ol o oS! yg—smos (5, LS
Sy w95 VT (IEP) assbog e LolS5 s34l
35 sgin [A] (SA) o 05 oiss o [A] axdliogue
s DY W (DE) Lol Ll wi,e5I V-1 (TS)
sLdlaz 5 VY] (MDE) aibogege Lol (LalSs o )55l
e ) iy Al > 50 55 [VFT(BBO)
Wlowds sslizl
Sy (PSO) )3 05,5 e b lowlone S5 S 1o
ol > ssbaie 40 T 51 ol oo a5 [VP] 5 VO] sl oot
G5y 5 VT 5351, 0l 595 b 510098 s Jilas |

3
VIY WAL a5 sl & o 0233199 Jos =y S S0 § 2 comsige cro26] el @

ournal of Iranian Association of Electrical and Electronics Engineers - VVol.12- No.1 Spring & Summer 2015


https://jiaeee.com/article-1-129-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

@gmz Jawwing 79 Buuds T°0ON -ZT|0A Sisaulbus s21U0II98|T PUE [2911199]T JO UONLII0SSY URIURI| JO [euInop

Lo 55l 55 o9, 55T Glgd poinn 3 perSle Py P
& e o315 Ll @y s sloygili5 olass Gy ailss
ail

5 ek slagul o 50 lasldy atls -0

V™ <V V™ =1, Gy ®)

min

5y ponine 5 oS e Vi VT by ol s aS

el b, g51 55
b 55le 9l 5 5 -
T <T <T™i=1..,T, )

min

5 oo 5 po S e T T i)y ol o aS
s 1 g3le 50l 5 5 sl Tyl by g3lo s ginndl 5
REIg

5551, Oy Bp el ¢

QM <Q, <Q™,i=1..,.C, %)
iz Al o plas 5551 Ols5 3,5 wlie sl Gy
- Aimg Sl aie Qg 5 TV (Qg Ry sl iz

t el by o Ogus Y -Y-)-Y

b5l 55 95T, Olgs (29,5 -]

QI" <Qg <QI™,i=1..,G, %)
Cr:wiin ’Qg:ax

REIRYIS

297 =S, Olo per—ie 5 e 3S Lo
555
i@z e ool 9251 Oly s o

Per" < Pey <Pg™ @

e b 5295 5551 O e 5 oS P PR
Vimin S\/l Svimax,izl,“_,NL (\.)

min
5Ly proaion 5 oS Lo ViV

2l oo s Sk sl slax Ny ol )b slaguls
Jusl bobas (5l > 9> ¢

wlayly ol o as

VYL Gl 9 5l =gl 0 lowd — w3313 Jlw = (o 2! g 7S 9 (32 pwiiage (yoorsl oy | Y

X epdn S slo i dsgomme U jgSde Ll )0 455 5k
alal) )0 gl oo o0l Ll (gl yeiie &S Jins sl jesite
oYoles g(X,U) Laggles JIul F(X,U) Gan &b (V)
$9) 23 o990 N(X,U) Lagsglanal 5 )L i poms yo
sy s e plis 1y Sl slo e 5 pdy J 7S sla e
79> 5551 Ol D508 s 53 A J5S Gl S
Ly pebais Lol 5y asls ca po Wb 2 4 oyl 55
Ol B sloosias ciad qoolais JB slaygilejginil 5 5
g Jlo lajl 5 951, Ol slajle
sty dals a8 e o Sl o e pioren il

"t ASed 4 eigd

3 Some Ol Oliee eonle 2 55 55 5B o5l )l slaly 5o
b Z9 55551 Olg 5 Lo ygil S5 (29,5 55T, Ol gl
Sibe oz 0

donte 5L iy Ao 9928 V-
)_.Iéj )Q 63LML_J 9 GBLM J._,..g ay 3..) ‘60%.) A.Li.......a ).>
gl oo 45

9l 3948 —V-1-Y
@b By 4 bgrye ed 58 08T, g ST Ol el 2508

9bes Olo p) b by, &)g0

P~ MV [ cos(6y 4, +.5)=0
j=1

Qay — Qo + VIV ¥y sin(6, -5, +.8,)=0
j=1

305 95155 981, 5 981 s Qppy Qg Py P &5

LSBL“"“L’ 09.:5—"—‘—"
P09 0 Gl ) Djge 4 45 WS (o0

&S G o Sgus —) -V-)-Y
b5l 55 9551 Olgs (29,5 -
P <P, <PI™i=1,..,G, ™



https://jiaeee.com/article-1-129-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

A5 syt ol CunS ol (D) (0,8 clis b (o
03,5 S 9SL5 aS SimBy oy i Phest Cooms 4 0,3
S oS
S-S sl s ol s (D) sl el 2l o
S S 598 aS ciabae oy Gpest Coow 4 0,3 4
WS S o Wled S S
5 ol sbml cel v po (nl W) SLATL (23 5 G
Sydisn wiys8l o (IS 5 (e (gozinr
i Janzme 50 03 Comdge yis bl onl i V) G253 G
A o las |
Ghpest P Phest olyl g0 5l oolatuwl b cawy dlasd (0 0,3 Condge
e 03 odiyl CaBsn )3 g Jole (rages e Cews 4,
0,3 o] CamBge (JS 0 Jele aw opl el 0,8 e ey
50 Osle 4o oo JSis |
Xi(t+l) = X;(®) + V;;(t+1) (\Y)
ol e M ans slyls a5 ol 0,8 g yos Vij(t) abal, opl jo
T alosd 5l ComBae yuosd 7 5) Cao o e ol o Tadasd o
Cmwddn oAbl 51 (0b e 0,8 pl ] aws slp tH ) alaxd 5
:aﬂuﬂ
V; (t+1) = WV (1) + @, rand (Pyeg i — Xi5) 09)

+®@,rand (G ;; — X))
(@) abat, ol j3 ooyl 3 V™ V™ o0V Jlade oS
5 anlad oo e | ala (G i 4 sy &S Censl (o 20
so5ae AhE (i ey 4 bgtye ey 55(D) b
Ol S slr o) O35 Wismiares bl oo o3
005 8 [0V ] o5k yo sl o a5 il o
5 e @lolid (e Jols S W aw sl 035 calie 5
bz Gl sl dlie cnl o conl il oS oo eal 31, IS
ol 1zl Jb o /§ e /8 oo 5| s sk |, W agomi
2995 oy PSO 02 )6 S 03 (Lo 50 b oo 0
039 Lages o 4ol ) e (05 4 aipge Slox (o3
580 Ol p) Ul Billae Wi ]

t+1 Wiax =W,

wt =g TR min et (Vo)
tmax
S5 0jleris 1y 1S5 slass moy S iy alasly cplys aS

A3l 5l
S 598 L 0,8 S a8 (glababi (g e 5N (o
2l oo Cawday o alaly 5l el 00,

S, <SS i=1..L OV

slaws Ly sl oo JLisl by s 5l 0> S

max
Li

as

Dl oo paas )b sl el

PSO-NM (oS 55 o 591 -¥
(PSO) wlyd 69 (55lwasnty pis 39501 1Y
Oymed cagzma Ohd oS > SIPSO g, Jol sas]
ey Jlie Glgie 4 sl sanl Cavods o ol 5 LagMS
CxBgn o e hylo BN S S s S e S >
395 (shad Coxdge 4 4z g3 b g plu g abb oo (09,5 1)
St 9. 09,5y 4 HAh S0 A (rw jglme SLENS
4_’)_~> PSO k)“"f) »))_i.Lo.C 5[Y’—Y\] \.\_3)‘») ‘) QP g,u.tﬁs,c
i) SN Gl glatws a5 s pl 4 abl o Dyse e
gl o iy 92 gl anze ;0 (g5l dinge Al Sl
SN ple 4 Gl (g5 Cudge O3 5l S Sl ol o
o Nl e (6 s Hlade b an e ali sl g dyls
3 il S0 (g 4 2l L) Cllas Cosdge b NS
Aoes )0 Sl yuoid b 50 5 dd p Comdge 00 B,b
NS 4,z g 0,3 Gl 93 25 el )3 pa CoaBye ks
SFn el sinilo)d o adly )3 9098 oo plnil ailaven
bﬁCM‘OK]Oj)fJSwMjMWU‘})QMQP
i Gl ams o i 1) 395 Cudse O)lae ) 4 Az gl
LY Tog go iy yos 05 slayially (oagma I3 8, (55l
bl Blasl O jeoan lanl jo a5 6,3 NS oo (A
S 0095 50 (Bolal Ojp0d 993 digids 0,0 pa (pizmed
29 o0 485 S5 50 nj Oypet SIS 0oy (nl leise
pop(t) = {X, (), X, (1)..... X, (1)} ov)

0y ;0 4S5 el (TeBge oy Sk esall ol Pest (o
sl 00,5 cenS o3 )8l (sl Jsbo 5o

Job o Ohd J5 a5 1) (sabge (0 2 yeiie 02l Obest (2
A3 oo Lid il 00,5 S o561 (6l >

3
VVE IPRE a5 sl oo 0233199 Joo =y S S0 § 2 comsige cpo26] el @

ournal of Iranian Association of Electrical and Electronics Engineers - VVol.12- No.1 Spring & Summer 2015


https://jiaeee.com/article-1-129-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

@gmz Jawwing 79 Buuds T°0ON -ZT|0A Sisaulbus s21U0II98|T PUE [2911199]T JO UONLII0SSY URIURI| JO [euInop

Nelder-Mead s 9531 : (1) Jsio

o F(XY) &b il ange BCGW adyl i yuns ~ |
Silwdinte by, 50 D9 se 485 Hla )0 Al Ban e
o 00,5 e 5lel adgl alais 4w b o)1 Nelder-Mead
s |y edie S Ve = (X, V) K=12,3 alais a
ki aw o 0 2= T (X, Vi) @b jlaie upw aa2s (o
LT ol Z,<Z,<Z; , 51 s ol o s 4
NSl W =(%5,¥5) 5 G=(%,Y,) 5 B=(x, )

8,8 oo

M=(B+Gj:(x1+x2,yl+y2j ()
2 2 2

Jae sl oslind b R abaii R alais 31 ool b 3l Joe —¢

iles cos s alaly Gib BG el (5, 2 SU3L
R=M +(M —W)=2M -W (1A)
R abii o ol i 51 E abais ) ool b blusl Jae ¢

clie sl el ol )0 .l sdel Cawd 4 (3,5 powiee Sl
@y adal) 5 E adaii o5 048 e eolawl BGE il Ll
E =M +7(M -W) (%)
" S SR ol shls g ailee blucil oo oS
R a0 ol jlade 51 xS E alaii o ol lade 5100
el oo log R adais 4y cons (6 g abats oS5 cosly
SR)Q@L_?)L)_E&)_?\:CM}lo&@lb&@l&s—%
> ool je ool cws 4 (6,50 alais ab wib s W
20 @l jlacie goas aid S i 0 €, 9 Cf Sl alais g0
Dl oo Cawd 4y alads g5 oyl

C,C,=M k(M -W) (v)

VYL Gl 9 5l =gl 0 lowd — w3313 Jlw = (o 2! g 7S g (32 opwiage (yoorsl oo ()

P I Pbest,i If Fcost(Xi) chost (Pbest,i)
pest! Xi If Fcost (X i) < Fcost (Pbest,i)

Gbest Ceomw 4o a_.v‘w)») sA_le (DZ >> CDl )j‘ le: o> B

51 I i o 00 55 (IS 4 gy S pabsn o in)
CaBgo n) Phest Coow 4 O3 oK1 wlb D, << @,

(\#)

Sl il gl Sge cnl )3 Wgd oo 0undS (e iy
Oty 4 bl (sl o sl @, =D Wb (Sl
(@,) 5(@,) 1510t salys 5me o 4 Phest 5 Gest
ahadi a () Sy (5o mal jo il (S5 piolie
g 0blion o5 Al aball dslone 85 (Jg 09h o0 0L Ay
ol 9 e BLE e ) plogi (el 92g 4 Jlozo!
(CDZ) 5(q)1) e ;51 8,k 51es 5 oe ol 5Nl
ety g 035 YU o (5 ySo3ll Aas s il SrsS
el o ;s By b jlog b oe o8 ekl ol 4 o,
byrsasl (@) 5(P,) sl a5 e s
N3 D+ D, =2.05 Yeoro il 3, O +D, >4

g 03 59] 0 ey bl g bl ul B a0
Seb oo ol a5 3,5 53 Wb b LB o b 9)90 50
Stk W Sz 95 polie (92 99 o0 dnty )ie 4 (e
S5 gria 0j9> 14 09d o0 LIS 05 slaplrale sl
Sloml el 75 W S5 polde (izred 09— s
0j9-> A )3 Beb oo )i laasb b o plral>
6ol cds b ohd oags asb W=0 51 D9 50 S 3 g
adaii )T oo aly WRY 515 0y o ol abai o

Dy oo 20

(NM) o -yl 551 Y-
Sz @b Sl e e S L Sz osle By Sy
NNVAL cculsas glasl Mead 5 Nelder bvg o,
;0 Bace b polie auwslis sl Nelder-Mead xs, Iyy
ooliiwl g N g5lwa g alins J> cpz> W, N+1
5V G 035 (o 0wl woz o) G a0 52 50 090 o0
S reS Ban b jlade s (LS (ugh) 42 S a0l
ol J=8 ad> e )0 o) (o b s ) cnl il
SO e ¥ U alis gl Nelder-Mead g, 055 oo
clie W, ¥ o, Bas mb polie 45wl oo sxiv 55l
Nelder- i we somus (og, 00 o dolio g0 L
an ¥ glad o (as é b S (s5leperine sl Mead

el oo oals sl (V) S o



https://jiaeee.com/article-1-129-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

ot LM Al (555 2 358 (25 5 i) Jles! sl
1008 o0 b n Ul

Hhgisy s J> (sl 5L 0,50 Sledbl al> o 0l 5o )
= 225 PSO-NM o5 5 0,051 sl piol b g g
g

e 4 058 L ol jen (3ludingy alius al> o lyo Y
adal) sloslatnl b Joe ol 058 oo Jiows o o (s5lwdigs
Dgb o0 plil pj

N'?q
min F(X’u)+ZKJ(g(X.U)—O)2+F (¥v)
j=1
2 . .
Fi — Ul(h - h“m) if violated (nﬂ)
0 otherwise

bl N pariie 5 ponjle 4> Ny alasly ol 5o

o

X, T

Population =| X; (v¥f)
_X3N+1_

aS

X = {|:>l,...,pGN AVARAV ’Tl’“'1TN’ch"“’QcCN}
Oomlan Gae b jlade o 5 DS Jo5 0,5 i e -0
03, YL jo Bas Al Jlade (1 iaS (sl 0,3 45 O s

25 5

(O) Log, 5 eomal Cowas cncd o Jol 0,8 N+ sl -#
Ban @l lade Crns g due ol w050 4 T Jleel
iy pinysSI @ agl ez 5l oilesdl 0,3 2N Jlacl Y
Bas 2l ke (i 9 D)3 095 (g5l

Sty Slo2 (e s NMy PSOSI ol b o5 5 -A
25,5 oo ol ol

Sl Jlxe (b 03,915 g0 y0 w8l I ol )l -4

FAIPVESUNPURLINA 5 FRGISIVET ] UV W

2 abl oo SOl iSas S (lake b Ll oy K oS
ol sl 6,8 s Jlais glls asCy 5 C) Ll 5l plas
S5 oo 6,NSeL C alais

10 ol e 5T (AL o SagS aams & 55 >
Gy W LLss il 2Sos8 Woalasi o sl e 51 C alais
M abis L G alaiis oplpls igd Szg8 B alais 4 s wib
Dgb g0 5235l S abaii LW alais

S:(B+Wj:(x1+x3’yl+y3j (1)
2 2 2

b b olyd 09,8 g5l ke (oS eI -T-Y

(PSO-NM) vu—
2,95l D)3 09,5 (g5ldingy o8l 90 oS 5 5l Baa
aS) o egdle a5 cunl coty sl 050l Cowdy Bo - ol
30 Sbe padly e ool 392 oyl 93 sl Zaze ST
S99 L e =5l o o8l L all 4l 3g25 10 v oS!
s o Shas (5ol o330 iy (sl 5 il 05
S5 05,5 (63l Ainte o5l ans] il bl ag) ol
@hls gz o i 9590 Gy 50 GVl S ja5 3925 L oo
it Ol it 33 ol Sy g ol il
2 oYL S 5 Dja B o edle a8 a ;oo )5 Sl
S )5 0905 s Ay L gl il ¢ ] S

DA AL el s ools (ylas (V) S8 50 358 w9190

e
& N
N p—'d,))-"“
NM
5 — —
3N+1 1 1
ol g A ”
= N /
s \ /
. \,
[Ead) /
2N \ 2N
/ \
/
ER oty / \\
eld L3 e Carar ot S5 p Come
sl Comer
D35 S

okd 55 Comar]

— M Sk

PSO .z, S & bs e

NMU PSO o 56531 s 35 1 (V) St

————

3
VYE ARE a5 sl oo 0233193 Jos =y S S § 2 comsige cpo26] el @

ournal of Iranian Association of Electrical and Electronics Engineers - VVol.12- No.1 Spring & Summer 2015


https://jiaeee.com/article-1-129-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

@gmz Jawwing 79 Buuds T°0ON -ZT|0A Sisaulbus s21U0II98|T PUE [2911199]T JO UONLII0SSY URIURI| JO [euInop

CS g 4o 3 40908 JBlus gl el —V-F

g ailin 5l gadss axly S des a8 lapias o
S oo ool cdi g b 5 (S B ezmen
&b JSS a ) ey (ol coen anie Glgiee Geiares
asje ol b ocas b NO] o5 i o pgs axyo
Gl 00l ooy Lid (YO) alaly jo a5l 55

Gy
F=>a +b,P; +cPs (vo)
i=1

Ol 1y 95155 omall anje Colyo €y by @y (YO) aka)yo
& ol osalie JB DNOMT axle o T polie aSans
Sl 8L ;0 PSO-NM o 631 blgy ols slas jslaie
Goloion gy 3l eolaul b (giluacs il (IS ag
MDE oo ool Lols LS5 a2 ,8 s PSO-NM
JAl Improved GAwsl seve Sy w,eS D1Y]
DE Lol iS5 o ,631 V0] PSO @l )8 6,5 a5l
method s 5, s VY] BBO s sldl i o [1)]
oeizmed el 0l awglie (V) Jsu> Lo [V¥] Gradient
ool Sl el sy JyS slaysie aig lade
3 Seligr slatg) ;o b olyen Cudgy ez ooleiiny
L} e uLw) GL..) aS )#Lo.b ] 0l R (Y) J5J>
Sl ysite 390> g olasd Jed 5l GLeSy Lalpd (285 Sl s
asdllas 5ype 4 Sl L 5 adsl Lyl o JuS
S0 4 Cad G d,Sles PSO-NM PGSR
L b,sil s Copm ange ggemes s oal S5 (slag )5l
Sl odel ooy YA/ Y- ($/N) soloiion g, 5l eolanl
5 oolaiwl b vl Cawsy ke oy a5 el Jb s ol
aibeoe YAUNNE ($1h) s (sLdlaz ou (5155 Ui,
o5 JBlas ol Ken Jloged el ouls ools las angs L
03,91 (F) JS& )0 Loyl 55 g ai3a ggemme b Bun o
PSO- vi,6l oYL ey g B S o) A el o0

A3 oo lid e Sle 4 aaw, ol NM

VYL Gl 9 5l =gl 0 lowd — w3313 Jlw = (o 2! g 7S g (32 omwiage (yoorsl o | Y

Sl gl -F

WS 5o aigy Loy s J> (6l (ol ol oSl
ol (o STl SLs as s skl 30-bus IEEE s
Sl leMbl il ool 418 )5 IS il o (F) SIS0 Gilkao
3990 [N ez 50 0 (JyuS lajiiio jlxe 2Sla> 5 Jolus
W g

AN DY N Lgl_bwb )c) )9.51).5) W (5‘)"> axlao 0)9.4 A_io.w
bsbs )0 ot LB slacs b gl jganil s ez 5 VT N
O+ lauly e izan a5l e YY-YA § 4-F ) -8 A Y-¥
Wb S e Y LS jsb 4y ailoas 48,8 s (o .51,
ool i e late a 0g i sl (g 5lwdigs ool Loy
&y 18,5 I 50 bl paiz ol by 2
Lol o)y am aalsl jo a S crul sai 005 calizes on
Golpiinn i ,e- X sl il )l e ioren 0l o SN0y
el o ools HLlas (V) Jgam 4o PSO-NM

IEEE 30-bus cuws asiuis (s 5 ol 50 0 (V) S

S ilwaads 55 vy 59! ol (sl yolyly polie (1) Jguer
N=24 t=200 @,=1.05 »,=1.05
W™¥=0.8 w™=0.4 K=0.5 n=2



https://jiaeee.com/article-1-129-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

Jgl b bgrpo (g5lwaned gl :(Y) Jouar

Control Case study 1
Variable PSO Improved MDE Gradient
Pu) PSO-NM  BBO[13] ~ DE[11] [15] Gp/-\[8] [12]  method[13]
Py 1.77015 1.770177 1.762592  1.7696 177594  1.75974 1.87219
P, 0.48641 0.486410 0.485602  0.4898 0.48722  0.48884 0.53781
Ps 0.21239 0.212390 0.213402 0.2130 0.21454  0.21510 0.16955
Pg 0.21136 0.211360 0.220553 0.2119 0.20954  0.22240 0.11288
P 0.11944 0.119440 0.117785 0.1197 0.11768  0.12251 0.11287
Pi3 0.12054 0.120540 0.120217 0.1200 0.12052  0.12000 0.13355
V, 1.1000 1.1000 1.0999 1.0855 1.081 1.0500 1.10
V, 1.0876 1.0876 1.0890 1.0653 1.063 1.0382 1.08
Vs 1.0614 1.0614 1.0659 1.0333 1.034 1.0113 1.03
Vs 1.0695 1.0695 1.0697 1.0386 1.038 1.0191 1.04
Vi 1.0982 1.0982 1.965 1.0848 1.10 1.0951 1.08
Vi3 1.0998 1.0998 1.996 1.0512 1.055 1.0837 1.08
Ti 1.050 1.05 1.0429 1.233 1.0 0.9866 1.072
T, 0.900 0.90 0.9176 0.9557 0.975 0.9714 1.070
Tis 0.990 0.99 1.0190 0.9724 0.975 0.9972 1.032
Tss 0.970 0.97 0.9836 0.9728 1.0 0.9413 1.068
Qc1o 0.050 0.05 0.045453  0.0335 0.001 NA 0.00692
Quz 0.050 0.05 0.044158  0.0220 0.007 NA 0.00046
Qus 0.050 0.05 0.041734  0.0198 0.019 NA 0.00285
Qc17 0.050 0.05 0.025171 0.0315 0.024 NA 0.0287
Qc20 0.050 0.05 0.20916 0.0454 0.015 NA 0.00208
Q21 0.050 0.05 0.041990 0.0381 0.022 NA 0.00
Qe 0.040 0.04 0.025527  0.0398 0.047 NA 0.0033
Qc24 0.050 0.05 0.043812  0.0500 0.047 NA 0.00938
Q29 0.030 0.03 0.027503 0.02510 0.024 NA 0.00269
Fu(eﬁlilﬁ)OSt 799.1030 799.1116 799.2891  800.41 800.805  802.376 804.853
Power Loss
(MW) 8.642 8.63 8.629 9.459 10.486
800
799.8
& 7906
g
T 799.4
[V
L
799.2 .,
799
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Lo 55135 g i 3 ans] 00 durlia DE 4 PSO .BBO
(/) oleriey by, 5l ealiul b Ll 5Ly Bl
e 45 el odel Cawas </+AVEF (PU) 4 A-Y/ARNO
shosliial b oSl Lol 5Ly Blyal 5 b5l 35 g aisjo
(Ppu) 5 A-¥/29AY ($/h) BBO i) bl i,
SeolS LEIYY 5 LoV e o 4 |, ail e /)Y
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A Jol e wiiles ESpe anie culys Sl cnl o
Joles a5 005y (S35 o W )5 de abaily )0 Canl ol a8 F
B Se oo ade g Slaee JlBn T, Bas Bl 9 G
aary LW alis cpl )0 aiS oo nSsl> 6% 2 Soe
b oiloancd bt ol oad bl Ve ol VY] g e
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Case Study 2
Control Variable (Pu)
PSO-NM  BBO[13] PSO[15]  DE[11]

Py 1.76082  1.734298 1.7368  1.831277
P, 0.49302 0.4906 0.4910 0.474435
Ps 0.21995 0.2177 0.2181  0.187281
Pg 0.21650 0.2327 0.2330  0.161515
Py 0.12234 0.1384 0.1388  0.118855
Pis 0.12015 0.1198 0.1200  0.165050

V. 1.0389 1.0272 0.0142 1.0490

V, 1.0230 1.0088 1.0022 1.0335

Vs 1.0074 1.0145 1.0170 1.0117

Vs 1.0111 1.0092 1.0100 1.0043

Vi 1.0389 1.0510 1.0506 1.0432

Vi3 0.9878 1.0170 1.0175 0.9931

T 1.0560 1.0722 1.0702 1.0439

T 0.9000 0.9000 0.9000 0.9230

Tis 0.9478 1.0000 0.9954  0.09345

T3 0.9703 0.9708 0.9703 0.9616
Qe1o 0.0345 0.4140 0.0403  0.036479
Qer2 0.04864 0.03550 0.0369  0.003806
Qcis 0.0500 0.05000 0.0500  0.040931
Q17 0.0000 0.00000 0.0000 0.029372
Qc20 0.0500 0.05000 0.0500 0.047958
Qca1 0.0500 0.05000 0.0500 0.044684
Qcas 0.0500 0.05000 0.0500 0.038162
Qc24 0.0499 0.04900 0.0500  0.042009
Qc2s 0.02583 0.02650 0.0259  0.012597
Fuel cost ($/h) 803.8615 804.9982 806.38a 805.2619
Power loss (MW) 9.882 9.95 NA 10.4412

Voltage deviation (pu) 0.09764 0.1020  0.0891 0.1357
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Case Study 3(normal) Case Study 3(contingent)
Control Variable (Pu)
PSO-NM BBO[13] DE[11] PSO[15] | PSO-NM DE [11]

Py 1.680 1.752686 1.716553 1.7553 1.70047 1.8556

P, 0.4581 0.48265 0.489937 0.4798 0.45873 0.3857

Ps 0.2000 0.21375 0.222895 0.2092 0.21148 0.1835

Pg 0.3500 0.19817 0.210117 0.2450 0.33994 0.2612

P 0.1115 0.1354 0.173254 0.1151 0.10028 0.1010

P13 0.1200 0.15411 0.124386 0.1200 0.12130 0.1578

V. 1.075 1.0669 1.0777 1.0891 1.09762 1.0954

V, 1.061 1.0390 1.0668 1.0693 1.09272 1.0894

Vs 1.043 1.0157 1.0828 1.0464 1.08198 1.0876

Vg 1.045 0.9886 1.0875 1.0465 1.06228 1.0996

Vi1 1.10 1.0880 1.0597 1.0277 1.08418 1.0961

Vi3 1.088 1.0018 1.0191 1.0294 1.09836 1.0551

Ty 0.900 0.9900 0.9032 0.9694 0.94030 0.9684

T 1.100 1.1000 0.9656 0.9238 0.90073 1.0226

Tis 0.900 1.1000 0.9181 0.9467 0.94997 0.9373

Tsg 0.909 0.9000 0.9147 0.9820 0.92938 0.9147

Qc10 0.050 0.05000 0.017913 0.0162 0.04996 3.4580

Qe12 0.050 0.05000 0.045849 0.0424 0.03263 1.0405

Qcis 0.050 0.05000 0.019791 0.0256 0.04994 3.8668

Qa7 0.040 0.05000 0.011993 0.0465 0.00064 0.8019

Qe 0.050 0.05000 0.043640 0.0348 0.04956 2.3140

Qe 0.000 0.04000 0.048026 0.0500 0.04956 4.3131

Qs 0.050 0.05000 0.022490 0.0488 0.04990 4.5468

Qc24 0.050 0.05000 0.012199 0.0500 0.00070 1.1061

Qc29 0.000 0.05000 0.008939 0.0500 0.00004 1.8337
Fuel cost ($/h) 804.1137 805.7252 807.5272 801.16 807.5284 810.2661
power loss(MW) 8.638 10.21 10.3142 NA 9.823 10.3142

maximum L-index (pu) 0.1051 0.1104 0.1219  0.1246 0.1279 0.1347

‘l T M
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From To Cost Coefficients

MW MW a b c

50 140 55.0 0.70 0.0050
140 200 825 1.05 0.0075
20 55 40.0 0.30 0.0100

55 80 80.0 0.60 0.0200
2 PSO-NM solpinn (g, 5l eolatal b (g5loand b

Gl

G2

i bl ol oaiman el o odls ol () Jsi
ol amslie DE ¢ MDE PSO BBO sl g, 5 Jol>
ooy b eslul Lo baygilyy Cose e fgesme el
ol Omiomen el odel Cewds FEYIVIA ($/N) olerian
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Case Study 4
Control Variable (Pu)

PSO-NM BBO [13] PSO[15] MDE [12] DE [11]

Py 1.4000 1.40000 1.40000  1.40000 1.399830

P, 0.54999 0.55000  0.5500 055000 0.548249

Ps 0.24117 0.241257  0.2415 0.24000 0.257889

Pg 0.34999 0.35000 0.3500  0.348331  0.348331

P 0.18224 0.18660  0.1851 0.18044 0.172469

Pis 0.18115 0.17681  0.1779 0.18462 0.183565
V. 1.050 1.0500 1.0500 1.0500 1.421
V, 1.0406 1.0396 1.0412 1.0400 1.0364
A 1.0152 1.0133 1.0170 1.0139 1.0080
Vg 1.0263 1.0225 1.282 1.0259 1.0070
\T 1.0990 1.0722 1.0910 1.940 1.0402
Vi3 1.1000 1.0866 1.0876 1.0773 1.0204
Ty 1.0119 1.0060 1.0192 0.9714 0.9984
Ty 0.9001 0.9000 0.9573 1.0046 0.9880
Tis 0.9715 0.9645 1.120 0.9902 1.0674
Ta 0.9296 0.9305  0.9503  0.9494 0.9307

Fuel cost ($/h) 647.718 647.7437  647.69 647.846 650.8224
Loss (MW) 7.058 7.06 - 7.095 7.6333

maximum L-index - - - - -
(pu)
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Case Study 7 , ) '
H min
Control f. =a +b,Py + ¢, P5+| disin(e (P - Py )| (v0)
Variable (Pu) | PSO-NM  BBO[13]  MDE[12] oy asly el ans ol €50 (b, a ol s
P 108210  1.0999  1.97426 (G1.G2) pso 5 Jgl sl slasrly g anjp ailyos
P, 05198 037812  0.52037 V) Jsaz o o s ol b (T0) aba, UKo o
9 992 9250 duip wuls b ; ;
P 01500 020251  0.15000 e ’
Pg 0.1000  0.14375  0.10000 odls aid 5 i oo ol el sillae by, gil 55 ple g 4t s
P, 01000  0.10035  0.10001 o loed o et €] ofer me e ade o] e .
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\V/i Lods 10w LoD T T (P, g0 S g il o
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V181 0.950 1.0958 1.0982 py Al 50 090 9 Jgl syl 5 au 32 ulpd (V) Jau
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