[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

3B o 31 (6510 p10 b das | 3 S gty g UPFC 63105! i g 2L
Tho (63 Lwddints o 5951 31 oolisiwl b

*y i - V. L
RO R 2

reza.rm5523@gmail.com |51 Jgd50 ¢ oMol ol5T L5l ¢ Jg850 alg ¢ cmwiigo g (o8 0aSCild «(§ 0 bl wlis IS (ggmeiils -\

Barati216@gmail.com .l !« Jg850 ¢ oDl ol3T olitils ¢ 5830 axly ¢ cwdigo 5 (28 00Sild ¢5y (cwidigo 05,5 JLoils -Y

AANYIY : b pdy ol

AN NV il s G s

Lo olyiil job 4 wilgi oo 45 cawl FACTS wilgdl ¢y ol )l 51 o (UPFC) y0ue oylg a2 )Lsy ouias JyoS toduss

Ol 0 «Ole y3ae 30 Fao o yiolyly (g pdyBllanil b .abl HI35 130 behas (5 gae olg5 30 Fgo b yolyly plod (595 (oS 55

UPFC aiute cad b g S0y (St ko (5 jlwadanter pos 39501 (g (39 30 couiladis Sguts |y 5o oimmmnns (5519 0 4 Jas | b

LA SialS cgamime Calild dgups b golgilion B9y (539195 -Camlonds Slpdudiny )03 w518 20y Las pd Sgmte (12

Sl abos 31 a8 e (5,10 o i GBCUOgIe p a3l 55 (glas bl ] 58 LCawloald oolo Ll ‘_;m owls 9

Sk G g olg G255 Jwe )90 WUPFC giludue 0,135 oo pil (Glawlrs a0 3o (iared g 951, 9 (2Blg (ylg5 SO

Syl ol (g jlwaiaes (olgi Gl (g ilwaines’ Bud b & Hud i (5510 pops bl pl 09y WBlgS yguudly (e (9
Al Jo cuz gl g3lwdints piaysl MATLAB ,l38l0 5 baxo 50 .ol ables suisJao ,SUPFC cuai aiy 3o 5lilg

O dles duslie K0 sy b oy mbsg Giwodly IEEE 4Ll Yo 9 VF )08 sbraslivg,

5L Bl il coylgs lali (guiSTy ole (flo niy 5ol UPFC puliii 5 bl 1 oS OlolS

Oy Glaptans JUl bshs g wue glaelSy s soladdl
S5 iz b S 5 i b b ler b 5 oSS
o JE 5 S b ) Wl 45 (S ol e S
5 bt ) (6ot oy sl o Sgime 39 o0l JUi] lSe g0
Sl asl G a5 al Gl e 4 Wl gl ganil s
2gh (Jlgte Dygo 4 Gp (2lad g 4o ol IS5l el Wil
10 Dl 45 glacyogame LzalS gl OISAe ol &b, ol i
Jelo el oals ha s byl ! ol codlad a4 5L
I, Jlo! gloan s wilss oo OMolas s o o a5 el ouls

s a3l el Ol it 55y 1 LS b Ss7s sl aS

doudo )
D8 el (glky At (D508 s 50 Aliis o Soge
a5 a0 £ (Slleg )08 a3 S o Ojge s Bl
59 b ham wlgh pias 51095 00 pnn 5l0LL Sl
Sl SIS b & calil el ailey 555 Bule s
&ngmﬁwl o )0 i cowlio Jlid ) (508 e
5 90 sl a8 pn glal 0,8 e 8 10 ol
4 St glaly Jlow sl ( Scwliys Jdow ¢ (Sl oo
@ baye i Seelus b Jles il 5 olk

) u’_la...-m slecasgaze Jdo 4 e el g5y lasgly L;)ldg.b?


mailto:Barati216@gmail.com
https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

5 JSate (o8 5 i)l S[0] a2 0 0 o Sen 5 5lesS Ll
Wl (s g bl lp 4B Getar oiye8l 5 St oS
0 (Byme a8 i (Seolins (55lul veugs sk 4UPFC
Jlae Jo 50 o plSorinl 5 bl (goloidioy hg) Cuje ol
4 S 0l A1 g,y 09 Fke gl Sl odizmy (sileange
aso e olis |, BAT-FA GSA-BAT ABC-GSA sla s,
s osn 4 g o Pl ez o e 5 o)l
31 ooleiig i ysSl az3loy (T 055 (5,55 e (s3lwatge
Flao Jo lp |y conl jo e slaog 57 )13, SLusl, Ll
&z 5o GhSes g lesS Llmg il 00,5 (g5luJan (giluaige
Ot ool p O st a2 ) oSS ey S Y]
wesias kS oS 5l eolizul b UPFC (gl oy olys L5301
GSA)' Ll gz w)s8 1 o b b sl g Je 355
At J> lp 39, [A] gm0 o) Ken g Slalesls )|
2 UPFC oniss J08 alis jual)ly pelas 5 (sl siluainge
wlos Sl (HGSO)'" sy g (siluaige Lbg; ol
osd #l,) pmmo blike g5 5l Llas J> (sl (HGSO) ducy o
UPFC s il oelass (gl soloiiiy g, <0 51 g s
oSl S5 [A] a2 e 50 OSen 5 Liw iupe el ouds Jlac!
Slaal gilutigy sl Gl aiz D08 phacns Gl %o
Slpose gl lacusgazme (385 a5 ;o by )08 plees
59y 3 el o0ls LUPFC 51 solisl b sgm90 oy aulio
AUPFC s b s (1,GOA § K6 olulis sl ,ALO"
3 oolil Uy b bg, e 00,5 soliias] atuly (gl 2l ly Ll
@yl gy &5 Conl ol annlie Jus 955 (S5lS 5 S35 5N
9 kel el 00,5 Jolo (6 e o5t Silwainte Pl ;5 00
e )8 5 USate (S5 piysSl S I ] ez e 0 e
ssbie & UPFC ol iy 5 (bl (sl S o580l 5 U
sl 05,5 oslisl Jolael Laylyd o 5351, b Lidy alies o
a3 oe i 1) Al Bus wlg )3 e 3 Shee 3l (b,
Ted oS o SES slagty) 65l Jels mli b mls anlie

e e Glas 1y oy cnl g5 ld plosl g U

4. Gravitational SearchAlgorithm
y-. Hybrid Glowworm Swarm Optimization

VV.Ant Lion Optimizer

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

Copde slp (FACTS) pdy Gllas! Cgline by JUS! pomsm
~ol%iws 5 So UPFCT ool ous 423,515 &y olgs JUi! nns
e |y JUl bas s 60 ol Wi ce a5 ool FACTS sla
cbohs Gulasel 5 g W3ty apgly 5 amels yo g pdySllasil »
50 Sgue el g o UPFC ojlasl g oo puass b oS &y o
a2l ppad 0 0l 08 s 5l )l pope klyn
il gilwaig sl s, 5| FACTS clgol 51 5 JUPFC
DT g o 50 o) 5en 5 ol sl oo osliul (,55Us5 alie ;o
&y08 Slagians siosl a3l 6l |, UPFC Collas oo cpus
bl (JalSE 5229501 g, ol 2 (s S5 lslazel)’ o
5 (GA) Sy w681 5l Jol> lis L g w38 (o) (DE)'
39 oL 5 el wiles S anylie (PSO)Y @3 plosl g ,sS]
ot 1y Shemiliss JolSS S5 e 3,505, S Y] gz e
bl ol g dge O b wilos,S @l Jas 5 olalel
dal jo oS ololid o508 i Cosel (ildl 6l 1, UPFC
Sl slo)l 4 azgi b Las gla oVl 0 5380 alulid sl p
Ll pgo alyo o aim o plnil 1) gatas; wnl S il b
el g e O lelis sl |y (DE) (il JolSS 2,
s S WS I 4 sl sy, L UPFC 2l
L ool 55 wissl lasls Y] a2 yo olSen 5 salls
4 e gl BUPFC Cgllas comdge (0,51 cows &y gl
onbey Plax a9 Loyl 90551, 9 98T adgs S anze Jolo
Lf] ez 0 05 5 LLeS 15 aslos S @8l UPFC o ais 30
JUsl L) 15 51 asley b wles,S owp 1,TCSC 5 SVC 5l asliul
S5l ool b digd areo e )bkl 5 sole lalpd o ol
5 Gl sbusgame 4 axy b (CPRY wingy oly iy
35 st Sy sl 28,5 18 eoliiul 5 ge L5 lasie
e s sl sileaige Rl olaie 4 (RGAY sly s 38
el @8,5 18 ssliiul 5,50 TCSC 5 SVC sl el )l 0S8 s

\.Flexible AC Transmission System
v Unified Power Flow Controller

v .Single line contingencies

f Differential Evolutuion
o.Geneticalgorithm

# Particle Swarm Optimization
v.Continuation Power Flow

A.Regeneration Genetic Algorithm


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

Ll bos Ve sloyell (o8 o5 ams oo olad Sloslre mls
Ll Jodo @y b iy ol Sen (sl oo mrdais ol Jle polie
Sl ele Gl alais gl cl lads cob 5Ly gg,8 g,
JLESWeeW oKwo 6‘-‘-‘1‘;5:‘.& C.la.u asbe ‘)—<€.° bS.u).d kSL“‘""?.°5‘-‘-"°°
28 &lp ol dSHmax 5 VSEmay UPFC 545 anze ¢ oy08
ISHmax = lade «ledllas ol j0.05le co xSow yuf 0b 5 Jlews polie
bl 5 Y] 055 oo 4185 (L5 0VSEpa = 0.3 p.U 3 0.15 p.u
Ole Gy 90 (V) S 0 ead alyl Jolee low
2 algae b i Jubs sl k (B, Q) i (B, Q)
DY DYT ] o0 aclors 5 @Voles ol
Pl:nj:- VkVSE[Gcos(ak'¢SE)'BSin(5k'¢SE)]+GFV§E+ (\)
mj =- V VSE[GFCOS(ai'ngE)'BFSin(éi'd)SE)]'ViISH (Y)

Sl o

m’— VkVSE[Gcos(ék quE) Bszn(ék d)SE)] ™
o, j =-VyVsp[Geos (5k'€b55) -Bsin (5k'quE)] ®
~oGHjB=1/Z; 5Gr=g,+G 5 Br=b, +B « >

5555

-uLo.:b el (QShunt) Oy Sl UL;):> Zo Ja...uy XSRSy

ol eanasylis Vilsy jlade (V) dloles o (piomen all

Slpls 058 G U ply GE a5 ol Jao Qik Jlode ad olo a5 j4b
Wy, &5 By b ity dcwbre ((F) 5 (F) SYolee 5l sslial b
b iliod! pus ile.cansl & Sl 5,5 & g0 UPFC Lansgs a568
4 398 00l rdgi wdrwgs b y0 Al Sled )b 5 eslinul
- oo eilied] G ple JSE el ool < Canslonns a8l (F) JS o

( bc) 1
[ o 2 EE Tefﬁshiﬁf]

Yadmittance: | ] » be I ®)
|7 te/Oshift SN
@S ol
! *)

s 7 +jxs
Y. =jb. )

B! IS

vr

N = relfaun

D) Fl s b iy Jelos sl a5l Jow oY) S5

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

(UPFC) (s)9me oy 4z )Ly ouias J yis ¥
IS8 50 Gosme Ol 4z )b 0S50S 6l Seiled Jloged S
Ly, 5l as el Jawe 99 53l-UPFC ol oo ooy las (V)
JoDC (silwe b (3l o sabeg oaal i S i DC
ity oS A il 93 e Ko lp S B 0sdee

5 5551y 9 58T g ise Glejen JSWUPFC Glaall o)l
| viei —£.a, Y
Series
BUS Transformer BUS
Shunt {
Transformer I
Shunt Series
Inverter Inverter
G5e8 s am LG 0asS ]S Sslads ogas (1)) UK

Joe a5 sl il Jate K gi slapyss o UPFC (V) JSs jo
S g i slaygileygandls &b 5l e sladoms 5 cid
5 St DC b, Gk f i Joe b ipdie o
g e GiEAC 508 s Sl Joe Lo 0550 ik
34 85 ol J55 W6 551, ol i b 3,5 50 AC Ja

DS (o0 Dy (005 9y g 500D (b,
UPFC Jolzo low —V-Y

Sgd a0y 05 (V) IS ;0 UPFC Jolss Sluw

Busi Vsﬁé‘r’SE Busk
Zy=rwt Jxik
| S
= F I
s 8t I gt sbik
sH

Punt + Pocies =0
Toml  _
Pechange =0

o0 S Jolea e (Y) S5

Sope Ol 4z, LSS

o LUPFC 5,m ido wanloy Jolao o ol 51 a8 jebjlan
ae Sl 1) s i Ve S8 BB 5lls e S L 0l
08 3k e dsn S BB oL >
oad J S ey dw aiS oo wald 5B oslail sl 1) 4l g 5L
sosmoplii Veg o] ,0 o5 ot gy o hse Ve Jols UPFC

O)LAJ‘ ‘VSE @5)9 )L‘JS

Ge] oogazme 4o JWl L b (6w Coond [0 ol 3,5 5y ol
g [a=,0¥F 5] oogame ;o bsp 5Ly cnl 56 asgly [VSEmax
ML:GA ['ISHmaXy ISHmax] O Sl }Jb ub).> FSURFRTNT Y

DY Y]]


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

QAD)

N,
120, =ill¥5] Y sin(oy-6-0)
=1
ol Yij g sn J o 1 slaed slajldy Vi g Vi oS ol
4315 0] 5 01 el ] 5T (slo (ratiles gl @] sl (e (525
S gL
w30 b glwaipes -

JERTRWY Lgl.moljs' O Fre 4 RV é.gls Q-.‘.‘ O3 Jslo=

Sty JS ajp JBlax oS GlaisF 4 el 4 50 21855 0y

f3= Cuprc QP
Cuppe = 0.0003S” - 0.269S + 188.22 (S/KVAR) ~ OF)

&y sl MVAR oy FACTS clgol o b S a5 Ll>
s Iy 4z S eanS S ange ced)b s e ke
Lol 00 oolizul (GOA) #le (slwaigs o631 s,

alicio 3948 -0-Y

SpSOyye dn pblr S Janl leass 4 UPFC Jlaslys

5 Logare gooe (0l 45 atianlss 4t 51y Jds Sgae oz e
6oL Coedl Sl ugaes Sl Bl a0l Jsb b slayand
Oy s DS (6l 50 55 (gl Cudgasme el o5 5
S (o0 ol (poten S

O B e |, 5500 laged G5 Sl 50,5 My sl
Szl (nl Sloges drlone Hla 8,90 b Sy 5 @250 b 5Ug
wile Sl huld 0 oed o5l Las ol 4wl 3l

1394 o0 dwlore iy Alolie b &8 wicew L5 (g Ml el

(o)

%)

N
P40
VD:VREF'ZZE< % A>
A=1 4

3 95T )l Qa g Pa A o 5y Va 5ty Slmul Vp o] jo oS
oo ol L 5 A o 35 (sl asls Ay A s 5351,
a3l o s, 3 VA™ < Vi < V™ asgama 55 o 5Ly ccal
3 eaiiS jgue el ol ) (PLU) e0g0me [0 Wb ot 5Ly (5 Mk

Ll 00l ALl Cans s L)l}z.c 4 Cudgise

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

g By s LulST, Xo s Caeglie Fo ol Loyl

258 dslors b gl jgiws jloslaul b1, el |b iz lgs oo

Sas b -Y
agie g Wy Al ol gilhanes Jols Bas alg
i o5 5 adgp (sloasly 55 953 85 i o |y UPFCes

gdos i 25 Oy 4 ol Sae b (ool Skl g s
F={f1, f2,f3} )

5Ly B ol -1 Y

Np
f]:Z(VNormal'Vi) @
i=1

(VDP)"" 5dg Gl yoxil dus yo —¥-¥

Vn(i)-Ver(i
n() .ST() 100
VN(Z) )
i=1,2,3...Ny
o|) U""ﬁ) )US VST(I) 9 S| | W )LJ5 g.ﬁb.’?u‘ Qo )0 cVDP(') as

VDP (i)=

Lol T s >

ol gjlwaices -Y-Y
Gl 3y 5ime o &y 4 sl lall ol g bghas o olals
oeelS 1y olals oauSTy, adgi e bawgy Jb Gl amad 0
Les el 3gpeine Jb Sy @lgn o Logas 36 ol ols salss
40 aS clly aalgs ol e @ i 1, (6,50 bl clas als oyl
5o Sl jrals o wlss e Al sleaie ¢ o8 Sleas
o) 3 LUPFC j5a> (sblze (n e 5l o)lgas spi bglas
5351, 5 55T 5 ks ol alal, ol ae soaSed s by

AaY)

Np
5 :P]L :lvi”"j” Yz,l Z cos(ai/._gl._gj)
=1

\¥.Voltage Deviation Percentage


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

dolee ol ¢ Bolai )Ld, Hols (lis gl y a8 ail abls axg5 0l
I o1 5045 88 w55 XiThSiHGitA| &0 4 o)l o |,
Ele G alolé dij o] 5o a5 0sib o [-a] s sHolas slaslrg o 1y
§ 30,5 o0 dlone dij = |X; = Xi| @90 4 & aibige ol 5 gl

Xj—Xi

]b|j GLod;f:‘l @“)‘ ..\>|5 )b).g s_{.sd” zd—ij 9 63 oals ULW

il
Gy py Djge d S oo iy | sleizl slag 4SS b
00,5 o
-r
s(ry=fet —e™T ARD!
-0 A3 Job ebdie | g ams aplis 1) adl> was f T o a8

il

Std) 53 =172 g f=es0

B

| T v
-l . - (d) absts
(d) Lot

@b o3gamme (Conl) £ =410 1 =10 a5 by S b (o) «(F) S
D] e X as'S

S5y Slg o A a5 wms olas b oad &) (F) US 0 S &b
oo IS8 ol 5o 0 0K L5 egle(andls 5 4dly) elaix! ol
alols o asdls wiloas 48,5 L5 310 b+l Jolgd a5 ws oles
500 ale 5l asly YoV Ale a5 glej ams e &, [+ oY/evAl
See b asl cpl glasdls 45 5 5)ls Sezg slaudls 4 w,ls aluls
Aaxlg VeV 5l adl> 0gd oo 00l inlol alols b soly ast
Al oo Bl g a8 4 e g Wb Gl T Soo3 b alols
ssb ar ) @do dihie g Qi dibis (o) 4l fg | sla il
&g 2 (Pl &Sl S a Y Ses e sl G xS iy
L e ol J> lp it Szs8 (LS polie Sy sl
Wolre 10 G ailge alos,S sl 1) [Vl Jolgs jo lagde alols

13950 dloe 15 Sjg0 4 (V)

G;=-ge, (YY)

35 pelioms 4 dlg o S g cenl B il S el g ool e &S
dlre 25 ©)go @ (V) Wl 1o A adlie o oo L2 1) (e

:.m)fsa

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

ol 4531g0 Aloles —1-B-Y
D58 s bagi a5 Ol 5l b Glgs BNl 5 s LA
Az el (e s 50 39250 bygil 5 WS oy (Ll
I a3l s lgi B a8 ol dme ()l a5 Aigd 5 adad
p3Y Ly V) dobaa ;o S o 85 1y ol Jolas Ll y g 008

] 00 M}) u‘}) dq)‘?.o

Ng NL
- C
ZP’G —pD+Z(ﬂL+JQL) av
i=1 =1
el )Lg Lolss PD ol ‘A|| u..w.: ) 03 J..Jy U‘?" PIGAS 6’l>
o Pl el Lo ygil 55 S slawiNG el JUisl bglas IS slaws N

ks ol bas 951, 5 s slaglydtl QL

Y : . . . 3 A

(GOA) &bo (silwainte itz 3951 (8 20 —F

Mid Slogzge JS o 50 Wog)S (0 5 S )5 5l (S g5 Lol
Sj 5k, a5 cul ol lagke 05,5 38 4 yasie x> V5]
iz slagcle o2 5 &b slagle (e 55 o0 Wi |, Wl 855
iy e e sl asle oljys fhe bagysdes VY] il
“o A5 il A ey ) nl sl e S (e S > g 0
Srles (S5sKz o cal i e S5 I3n 43 1 oog S g
al> o 58 bog,S ol ol dasin sl GYsb Jolss o lagls
(Rlie 3 wile bake SoeS sboalf o atal oS> oY
O o oy S inl bl amsine 5 SLSL 5 us SYsb oS >
o ) 43,5 pladl Slop s il gl G o (o295
(51030 50 g BLLSST 10S o e iSu 90 4 | s MT)S
2 0 F oo r9is SLSL S > 4 g sla Jle wdlassT o
S e Doge a4 Bl fles gl pese Job )0 o J>
sob 4 bl hwy Buns gemins 5 g 0 Sles g0 cpl oS
95 L8, Gileand Glp Sledl, Jae 0 pS seslml 558
D10] 85 oo 0ls lis 15 &0 4 lagle

X;=8,+G;+A4,; )

izl OMalss Sj S o 25 1) pll e CaxBae Xi )] jo 4

\Y.Grasshopper Optimization Algorithm


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

L 1, olg Ol s b ,iSlas GOA KuSs 5l eslital L
s GOA Uiy, iS5 e el UPFC ol 13 sl,y ol
Oly AW slayial )l 5 (694,9 5Lg 5l eolazwl b |, UPFC coxbse
Oy DT 5 el 5o 50 5y anile 6355 slagle 05T o0 Cama

3 eolw! L UPFC cud, b gjlwaigs-Y-F

(GOA)
L lasie oS b ,5l55 @lise slals o UPFC s,

Sgbos digy Bab 2l S SWS L GOA 3,65 5l solan
Sl Jlo) &b plgie 4 UPFC anyse 5 5y Sl o a8
4 GOA 2,5 5loivgs T8 i s Ll 5 395 o
GOA o, oSl 5gd sonols plas! b sy sle el Lo g
o L2l Candse (e 0 o5 slaced b s UPFC Gl b Lo

o J> (512 Elo iz 5951 (g 5Lwooly - Y- F
Lol caS 5 g sl oads (g0aS oS 5 90 4 GOA (2,55
Jole (b 03 05,00 LB 4 s o gy JUST et JL iy
Slml b o8l 0sd o0 Zule) sslesl 5 (solus 2528 (55luatge
robie 5l s lon Sope 4 adyl Conezr 058 oo ST adsl Conen
b 5 4,0 (s 45 el 43,0 45 Sl i o ol ok LSS
dae Dygo 4 e WS e asin ) e Koo als 4 UPFC
s b i (il almye 2 )0 Wl o e ol
B e Bae 1y (SWle Ol U opdiee Sipe @iy
b oosdioe omyp 485 Sl 0 slausgamme 5 058 Guiros
o 1y 098 «Ban @l (53,5 akeS p ogdle oaal Cews 4 slaclg>
©) U5 o0 @ GOA by @ sjluange Sl o5 L)
ol () IS0 b Bllas gelo Comdge puiie ol

Xi=[Vsedsh» Phise, Pupe] \ig)
P_upfc : UPFCcadgs
(Vse» Isn, Dhise) : UPFCeus b
@15 Crax Crin Jols 022,68 o325 sloyially Giagiy cnl 5

é‘.buww;rf‘so))a))é VO /O o) 5’/””‘; f‘f w)..v
UPFC kﬁs)-bﬁ uli@ J.gl).g L’>w| o o J.’> 6‘)‘.’ Be LQ}’)L.MJ

altne sl pite a0 48,5 L5 po b i el b a sl

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

A;=ue,, (YY)

2 ok gy axly Yo ey g oog ol il SS U T o as
s o gt Ll 28 > el ply i s J e ol3gi (slogle ol
[y doles (pl (V+) doles ;0 A 3G S IS Lcesl ob cys b

218 by ) g0 @ Ol oo

]|+Td Y

N
[ by-Ib X-X;
X=e| 2 =5t T
j=1 v

d;;
i
a5 Hwb oS by oD sa o YL l,SUby ol ye s
-r

-oly oy i) B )0 plD aw Jlade Tg (1) = fel —e 7 ID
4>l 0,5 1S sS ol S g8 C g (95 b onds aidly J>
Aol oo adl> 4l g asdls 4l il

L cslite b € el g 0000 9 BlasST jo Jole sll sl
5o Olales slass iulidl el 030l () il ialS el S5 slass
slass L: wl.\..uo ‘) L’M.’:‘Lwi 44.>l4 C w).o .bd;‘s‘o 6)“5)'3")'9(3
135,50 dlme 435 D90 4y g A8 co SralS S eles

¢ max-c min

L
olis | qeosine Hloie € MIN (oos;Ske jlade € MaX ] yo o

c=c max-1 o)

DBl go Oled oy 3o slaws Loy (a8 Melss oaims

Ghall li

lagle 5log,5 o 55 63,8 G el Lol (slagSU(d) Jss
S &b 5l eolannl b ol 4l 5 lagle cro aled cogpie Jow
ool JSCiy0 oS el [ 4y o3 Ll oals ools Lid () Ui o
plojl sla Joe B0 )0 S e (595 Glod (selodx] Ol conls

(GOA) ;! ookl LUPFC 5w (g jlwaiots —V-F
) osbital b 1EEE Jlxe o Jsbias] wiomes )b iy el 5 4525
G ol gl o cwl eals pll (N-R) audl) g0 g,
e alizee gloil uw ol a8 5 1,3 Ldod 050w Jloys

o nl oo )0 gh e (B 5l 55 il land o el 55


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

O 538l 5 T ,3b g ol ou solitul IEEE as Yo 55,5

ol 0dd wyy UPFC aigy cubils
MATLAB/Simulink9.5.0 (R2018b)

LIRSS
5 py; <LECSVP

el 0us 5lwosly Intel(R) core™ i7

IEEE i V¥ aSecds V-0

oo b e IEEE o jlaslinl ans VF aSll wansd & a8 aSlls

5o b s el jo awl sals eoly las (V) S o aSl ()

Coei VE Gl ass

plod a5 5,25 (0 D50 (gl Gised by, 3l ool b Jle 5 2l
Ol 3l w3 we0 eyl B gy 3yge aSE b sy sla sl
Bl g 5y S (o &5 d9d o0 Bl i 3 (5)95155 slalla>
Jdon 5 Oly Slal wange Lald ool jo 5 09800 Jolis 1) ol
sor Sy UPFC cad ol oy 5 s (Jloy 2l 0 51y
2 yS o)l

@ wsts . S

@ 55 Yo Bl W—r;_/ \.L\r

\\—\_\!_\
h T 4o

__"

-
5 Jolae e {

oo
T d

IEEEacs VF asds \lslu (V) Ui
o)) 0,90 4 V¥ Sy 2 WUPFCaigy oblr dles oy
w05 sl el )l g allics 5948 4y Loy po ledbl ol a3 )5 13
el ool 1)1 (V) Jooz j0 o (g5lwaigs

A gl a5 058 5 mle (g5lwatas o )sSl sl yel )b (V) Jgo

TSR A LN

sk Sl
lagele Comor Slaws Voo
|5 ol 5
(MVAR) o, UPFC o b squ Yo
oS 5y ga Coisin V) G /AA
ot ot sWUPFC sluss \
655 el (5l e olas ¥

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

Sl 4 izan 5 UPFC (IS Sl afly 3 ad ol o sbogles
&5k G el b O ) G 05800 Bl L i ol bagele
T e 9 Osdse Al o o gl aliese 008 5 Sun
maeS) Jols Gas mlgr 0,8 e 418 Bus &b

Olyie 4 o5z ge
Ol wlab s ze g5le
35750 slagle 5l el o ST oads ooy Gle jo cndse o
Ol 4 &l

Olse a e Cusse (nyie LSS Sl a4 o) (o)

3o 9 09l bl Gas T asols &l (6 ye olg>

| g slaanly b Sle St e (5355 el |
']

S B o sl el el

Cmin Cmax F|

‘= For =1 La g b alasd |

(o) i (g 2 228 Tl g UPFC il Hl) Alinca (gl puicha edlo 4l gl Cuinan 3
¥

o Cu e OS5 S b 1 s s b b sl b ol 8 ddlae 5 b LAy el

(alde (Bl edill Sal€ s ol (50 ) haa ol 5

]
44 e 1 O Cumdsa e ) |
v

| dpdae |y cias adis g s la s diio gl |

I O AT i gl 4 ) oy Al g iy e AL 8 |

Clan o dle e Sl e 0 i AT

s J> GIAGOA) o )31 5) JSa

LT Jeloni 3 55 geols’ (gl a5 -0
&9y 2 UPFC Ll (sl oads plxil (goae Slalllae Cond ol 5o
il 6l el ot @) IEEE s usli] e Yo 5 VF (slaaSats
)-“L’ g ad)S I3 cwyp 9y50 IEEE 4l VY ass il 8
2l oads 2Ll UPFC aigy cod b g o6 8L o 565!

Q)..\é LW )‘ 0 ASU GL"’J:’B) et J.a‘ beQL&.} ‘5‘){ ».,gl.@f


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

(pw) 3

(o) 314

G Q) sloss yo a8 Sgud oo (o) Cawl ool dl.;ul Uas Oy
oob s s asianl o 5ty Blssl ol oad sals plis (VY)

Aol oo Sodgy /0N

18|

0 2 4 6 8 10 12 14

R

Jloy o o 5lds Jlsges ((A) S5

18|
1.06 | N

VN I AN
104} AR / \\

2 q 3 8 10 12 14
et

Vo owd 8155 ey Sl o 5lds loged (1) IS

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

Ole Wlali g jlwaiawns Bua b i —V-1-0

il aTlsle VFAYY Jlos clils s [sSie aics VF asis
UPFC i 5l o g oz Lyl o )b (i Jelow 4 bga e s
Sl 00l Gl (V) Jgaz po

2 68l sl s caload (pwyp Jlop <l o )b iy
& oad bold (gy0me Oly Gl el 29290 4t VT aSs
Gly el (e plolils b a5 050 0 olgs S Gial8l cely
b 551 s 5o 9 satel gle wi sl 5l oslinal b UPFC (s
5 Sl ggog0 4 (V) Jguzr 098 Jolo (5% G pdudste o>
.o)'lo)%‘sa e

6,55155 oz awgs 4l )0 oads sloml Sl ousS b (V) oo
P UPFC coaig as Joro (Lol 5l oy a0 (l5ee (o 5
L oonlple cwol opfaibanl s VY asts jo olobis LB e
i 090> U 1) IS Glei oo camslie 2oyl b UPFC JLasl
Sty b geiST DLl oS ol (F) Jsoz (uizen ol rals

5y Bl il g jlurdinnS’ Bud by ool ~Y-1-0
Sheslanwl b IEEEa s VF asls Jloy 5ldy clasin lasl o

ol o= ol Cawd s (A) IS5 50 ygmdly igws b eI NES)
Jloy Dl o 5kl Glasis 4l 5l 9155 S zg 5 plln yo

ol o aS Jsl b 0 UPFC s 5l ey 5 G5l 55 z9,5) Uas

A VFass o C.LA oSl sl eolatnl b (6,951 55 gl alivs jo b idu Judow (V) oo

g G Yl b ey
95155 o oles ol Jey &9 o> e oyl
wly | o] ot P Q P Q P Q
(MW) (MVAR) (MW) (MVAR) (MW) (MVAR)
Y q £ q VOSIAAYR | Y/ECFY | Vav/eneE FIATEY YAVIEYYY | AIAA-A
Y VY I3 Y VOSIAAYR | Y/EFY | VOV/--0A Y fYY \OY/BSY YA/FAAQ
I3 VY q \E VOFIAAYA | Ye/E-EY [ VAYYAL) | YedVES AOY/AY-Y | YAEYYY
A 1 I3 1 VOSIAAYR | Y/ECFY | VOVANYE | ve/fava \OY/ESAY | VAFVEY
Al VF asus jo ale 0,68l 5l eoliiwl L UPFC ag e 5 )l lals oY) Jgu
L. ConBge (p e UPFC($/KVAR) 4y 52 f(MW) ol olals
O 0 yles
7 lioled | il | oot b | Jby | sl e | gl e, | ange
Y q f q VFFATY | VB YYD VOIVEAE | VAT VO
¥ \Y P2 \Y VY/ESaY VPFAOY | VAYAYYY
5 \Y q \F VWD T VWIYYAY VAV/Y Y
A 1 5 1 \V/OY-Q WIYOY | YAY/FVOA



https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

A pliws; -

Pl o)l —ptie Jlo -3 ;5 (ng Slidios paasS - cele alxe

i VF asls [0 e gl g, 5l eolawl b yley lals () Jgu

ol TN (MW) olgs olals
e =,
- B Lo L g R VT ABC- GSA- BAT- FA-
)95|)’) as-Ls O)Lo...o W)‘ O b JLO)A 6)5)114) Uas FA GSA BAT FA cS
Y q £ q YPFArY \S/YY VYAYE | VYAV | VeYVe | USYY | AVY
o . . . . s a o . 11
28185z 2 Slp S w5y Slisil Gl ((0) Jgox e
“‘ - \f S‘ ES 1.8
O ol sy Sl e ot S
) N\ “"\,\
25155 Jues 25155 > &he )5 3 o AN S
Y o[+ +qYYY] o[+ +QFYFF 10| | i
¥ o fe VYA fe VY Y A //
4 ofoy s “""./‘/
0.98 L
o 2 4 6 8 10 12 14
A ) [ e

Deviation in (%)

1 2 3 4 S5 6 7 8 9 10 11 12 13 4
Bus Number

Gl sl by, eolaiwll aniV T oSl (gl 5ldg Bzl s jo : (V) S

o VP Sy o, K0 gy —F—1-0

ol iz o e aile (gilwaige slopi oSl o (ST jeba

@ S o, sl s el wgd bRl el g

e

OV L OF) G s oei oo [Ren 095 aigy ke

slawi & s (B/KVAR) > s UPFC w50 il o eS8

S5 0+ olaw IEEE as VF aSes (gl wams sailits |, 1S5

ob paries Wi Cenl jaie a5 jsbilan anlonbars 5 L
A.SLSA UL", U"‘ sl 00 |)io.bb5>uio.n)‘m u,ar.osﬂaiu)ib

e

el ool akagy o 58l Jansgs UPFC o a3 a5

18265

1826 [

182.55 -

1825 [

18245

1824 [

182.35

1823 [

18225

1822

182.15
3

T ot 55 g Sl 3l Ken i 0F) S

Y ot 515 s Sl o 5y laged (V) U

11
A
o\
18 / iy
/ W
AN/
1.06 / 3 _
f ; \ —~
5 \ /
o 104 Y A
Z \ /7
1.02 \\ ,,.—-//
\ ot
1
098 ¢ 2 4 6 8 10 12 14

P ol 59155 e Sl 5o 5l Jlaged (V) IS

Zor by a5t o Lot &5 lacend ;5 alo piysSl Lol

Pl s 999> B 1 5kly LS (o5 0ls S8 eaal sgz sy 4555
LIEEE as VF aSlis jo 5Ly &lyul oy (V) USSs 0 0,8

Sl 0l ool lias alies gla g, 5l oolauwl

() 15,

1.02

0.98

O ]

A o 555185 eyl 0 51y Hlages :(VY) S


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

shylo aslls cpl il oo IEEE o lasbin] ans Yo aSlls cpgo aSluds

50 4l ol eSS pl Sl il oo 5155 7 g o FY (s ¥

Ll 00 00l uL.Ma AOAN) Ji.w

IEEE s lubisl ancs Yo oSt Jbsls :(0A) JSs

Ao Yo 45 512 (53l a5 -)-T-0

Ehe iloting o298 (sl jially g Al 3.5 4 bgsye Lol

ol 00 C\jb‘ (;’) Jj.\} B

maSd sl 4, 10 098 g Ao (55l ainge oo (sl el )b ((F) Joo

A Y
bl Slade

lageke Caraz ol Ve

1,55 olass o
(MVAR) > s UPFC cod b sg0> Y

oS 5y sga Caigr VY B - AA
o0t o UPFC slass v
di‘ff"‘“‘; ‘_glb):.il.a Slass A

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

18252
N

1825 4
182.48 - 4

18246 - | 4

18244 - R -

il

18242 - \ ]

1824 - 4
18238 |-
18236 4

18234 [

18232 : L .
a
By

¥ o 55 g Sl 53 olSen i (10) IS

18255 T T T T T T T T T

1825 -

18245 B

sy

1824 [- B

1823
[}

182.355 T T T T T T T T T
18235 | B
182345 \ B

18234 | B

FIgTY

]
182335 \ B
18233 | B
182325 |- \ B

1823z i B

182315
[

A

A oo 585155 295 Sl yo lRen 2B :(VY) IS

IEEE 3 )il dius Yo 45 ~Y—0

A Ve aslls j0 fle o oSl 5l eolisinl b (5,951 35 Sizrg 5 alinna 10 b iy Julod (V) Jgoor

Sesdes (n e Sk iy el
09155 e o)leds Jbes S5l Ts > e o8l
lioled | ol | 5ed b P Q P Q P Q

MW) | (MVAR) | (MW) | (MVAR) (MW) | (MVAR)
Y \# VY VY \NAVARA A YYIV-YA YAY-£) INAREAR Y- Y/Favy IRARAAS
o \# \Y VY ANAVARA A YE/V-YA VYYNYEF YE/V-FO \FAIVY'EY YY/PYEN
A \id VY 'Y ANAVARA A YE/V-YA \NArAtatd Y¥/avey \PAIFAY S YY/IAOFY
ARl \# VY VY \NAVARA A YYIV-YA \NAVAT NS YY/IVYAY VEAAAY N YYI#EAY
VY ¥ a ) ANAVARA A YE/V-YA AAAVINARY YFIVEYO VFA/RATA YY/PafA



https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

Al Ve aSd o ale ol 5l eolaul LUPFCas jo 5 g lals «(A) Jgao

Canbye e UPFC($/KVAR) 50 (MW) oss olils
9155 e ojlets
Sliojled | ol | e b Jes | osliigas | Ebe e A 5e
Y \# 'Y 'Y \Y/BbFa Y-/£EA ARTARANY VAVY - 04
A \id VY VY VY/AAND \VIFHaY YAVIYYAD
A \# 'Y 'Y VAN -EY \V/vYay VA-/FOYA
AR \# 'Y 'Y \VIEVN S \NZAR A VAVIYYFY
\Y \ ¥ a K \YIEEE AR YAVYAYO

ah Ve Sl 5o calisee sla by, 5l eolatwl LUPFC ol wlals :(R) Jga

olas Corbye o e (MW) glg olaks
N o)les ; 5 Uas- . -

I R Sy ) FA s O | BATFA | FACS
S asly O | O &85

Y \# \Y 'Y NN Y- /#FaA VZIOYAA VPINEYA VOIVEYA VF/-F-4 IAARYS

sl 99 zeF (V7)) 5 (VO) oSt & bgype slajloges
b Al o a5y Glaul aes o plas 1) Al

3l e Caigy s+ - VVFOY
Sy Jloy Sl 0 oSt slaged 5y Slasie (V1) JS& 50
P9y 4k 3y eesloas Jlesl e o250 L g Uas aisSome oS
VAV B 1A o3k yo 1y Lo 5Ly L899 a23)S (gl (g
o o681 556 (Y2 B (V) sladSs o] 5l G 0900 (o) 2

Dgdse sy 4 I gl )35 g, ple Ly b Sgupn o

11 T T T

Hormal

18

108

pw s

L L L L L
o El 10 15 20 25 30

I ol

Jleys el s 5y Jlogas :(02) JS

1.04

(P 39

. . .
o 5 10 15 20 25 30
N

Vot 55 ey b o g Hloged (V) JSCs

Ole Clali gilwaiwes Gua b mli -Y-Y-0
2 PErae 5551y 5 58] Sl ggemal)ly joSde it Yo gt
JaskS YYITEY 5 sl VIBRE L il iy 4 b s
rai jlam g s lalyd e )b oy Lo 4 by e gl wil e
i g Sl e ool sl ole (V) Jsu> 0 UPFC
b b Coond ailes ool 00t dpulies (A) Jsiz ;o 55 UPFC
Slom 5 aed Ve s (M) Joozr 53 9290 @l osnliv
M 5551 Sl ity s a5 bsks s UPFC !
zos Pl po Jle plgie 4 iS00 )80 Sl S (s (539042
Jboy el 1St ol wlali asits 5l et (el 4 Jate 553155
Sl las Lol b a8 sy o IslSe VAN - FY a5 aid) 518
ool &5 ol 5o 558 ili5 ey bawsi ol B (it oS
Ao 0i,sS g (OF 1Y ed o e JEl L) col
olys il s y0 Jil b 50 UPFC o 5 g 5 arbolis
S olis onl a5 dusyse gl VYIVVAY Jlaie 4y 5 axdly als
Jouz el Gl (loange oo ,s8) Lawgs g DLl (09,5 4
Saghy, LY ol 9l55 ges ln 5T olab eanSole ()

5Ldg Bl il g jlwaies Sua L i -Y-Y-0
) ooliiwl b ol s 4y IEEEaics Yo aSiis b 5ldg Slasiw

zo> ey 9 (V1) UG jo (eedl) igs )L iy Sl

Omzed ol 0als oolo (Llas (V) B (V) b JSs jo 5 463,35


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

() 3,

(pm) 3l

(1) 3y 31

LB [

1.04

1.02

0.98

5 10 15 20 25 30

b el

05 Y ot y5l55 gays Sl o 5l jloges (Y0) JS2

Wos V) e sil55 o, Sl o 5y Jloged (VF) JSCo

— Fault
Bat- GSA
~—Bat- Firefly
—Cuckoo
—CS-FA
——GOA

2345678 91011121314151617 18192021 22 23 24 25 26 27 28 29 30

asles

LIEEE ans Yr aSos gl 55 Bl oy aslie (YY) S5

Glize sl o5l 5l oolaul

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

1.8

(pu) 35

0 3 10 15 20 25 30

Lot o ket

D G y5155 o Sl 50 3y lages 1Y) S

Normal
Fault
———-UPFC

1.06

1.04 | \u

(pu) 3y

0 5 10 15 20 25 30

s
et 3 gt

A e 555 ot Sl 5 3l Jlogel (YY) S5

Normal
Fault

== UPFC

18

106

1.04 -

(p) s

1.02

0.98

0 é 1'0 3:5 ZIU 2‘5 30
s epled
VY o 98155 ze s < yo kg jloges (YY) St
95 9 8,915 ST gy, Sl g0 p0 ald Ye a5y sla loges
2 0zge ol ;o las Syso 0 a5 WS 0 Gl )8l
o w550 51 oolizal b UPFC ks 3l ealiiol U ol oo S
a5 0,5 ol olee crlplo anise dgne 390> B 1) 5y LS o
| 0094 éﬁ‘j f}o )us d‘;?u‘ G...u.: °9—'-€H )é UPFC OMJ)—AAS
Glaghy, b and Yo oSl ol 5ty Blyosl wo s (YY) JSG 50

] 0 UL" aliseo


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

90 9 S5 a3 glp Cusgr p ca 5y Bl il e (V) Jgo

el Ve aSl o )88l

A Gy oyl o)lod —piiin Jlo =G 5o (g Olidod paasi - cole alne

s Vo a5 1,50 molgi —F-Y-0

AUPFCause ab (pyieS Jlaie (YY) b (YA) sl S

V) G il g Sl 5 al Ken s 1T) S

N e o155 @8 Sl 53 ol Ka ol () S

O 0ylads 5y Bzl yl5ae
R by il 5 Las &le oz ysS ssb oled e o plis 1y 1SS slawd 4 CS(B/KVAR) co>
Y «[+ - YYEFOY LERRYN ERRR R . P oo . . o s
N <[+ YATAY «[+YAYAY
A -[-YB-Af <[ YEOSY Lol 00l | Ko 995
AR «[+\YAYY «[+\YYYA
'Y c[AYOY <[ AYFAY
beY <[+ OYOYY <[+ OYY\Y
AR “[+YYOVD «[+YVYAY
Al Ve a4l 5o e 581 Sl ooliiul b (5,551,590 @95 alis o DAl g asy sl iy (V) Jouer
Sexden (n e b oty Sl
O oyleds . e . . . e
. Jbs &1 @ e 25!
e Slioled | bl | oed b P Q P Q P Q
(MW) | (MVAR) | (MW) | (MVAR) | (MW) | (MVAR)
bgY va AR Yy VIAY DY VIEYAR YAYEA YIVOO YIFOAA ANYOVF
Wl va AR Yy VIAY DY VIEYAR Y/-YaA V/AFOY Y/AVAY RYARA N
O ol Sosbsn (e UPFC(S/KVAR) a8 5 (MW) plys lils
9155 4L o)lads oed | s b Jles &85 o e s e
bgY va AR Yy \Yionra Y INF ARIINAYN \VYYIYYEY
W ya Y Yy VYIA-YY VYIFAYY YAV/EYYY
18138 T T T T T T T T 181.18
16136 - ﬁ\ 1 181.17 \
\ |
LETETY S 181.18
18132 \ b LBLIS \
\ EN
} _— \‘__ i ¥ aeral \
! | | 181.13 ‘
\
18126 - \ | 181.12
Y
181.11 1
18124 - \ 1 \
\ U
18122 : - = = = = - ey 5 10 15 20 25 30 35 40 45 50
0 5 ) 15 20 2 35 a0 a5 50
BES S
D oo 55515 zo o o ol Ken @l (YR) JSb Vo )8l55 ey Al 0 2l Kee B (TA) S8
12125 \ - e \
L
. 37 18052 \
3 18124 sl \—\
18123 l \
180.48 \
|
|
18422 B \BOAE - L
e 2I‘U ; 1‘0 1‘5 Z‘U ..i; :;U 3'5 4‘0 4‘5 50 )‘)3’:‘


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

3 ol wiysfl g, el oad ools aly)l Al gjle
ol gl 50 eSSz 9 a8yl Gexer Uy
Sl B a4 ol sl Gl sla >
J= slp canlk o bl (29,5 L8, 15 eal (giludas
ke 4 SLll, Jao S oS e 0ldE giloaigy Slee
ool ou @) bagle (o andls 5 adle glog i (g jlodrnd
I, g (sl b aas co |y el ol bngele 4y axils slag
0 e | LT adls slag,w 45 Jl s oS Glecs
O SOl skaie 4 ST (g0 po e ) 0aliS lganal bl b
a4l a5 onls s cwpd b GOA (g)ls 0 09 iliss]
e Lol am e lS il 5k 4 | lagle il
wd)S Sl s (Bae lpie 4 0g)S g (9ST o> Sl
-aSeh b Sgege Lol Lawgs g ool el Wb 45 353 e

oleiin by 0Skee Gilejl (sl IEEEaiY 5 Fsla
Gl gl aSd glagad ,0 bS5 eolitul 560
Dt b b g ol 5 el o sloml gl slalles
cov gla el ool oads aseie e o ysS)l Lags Ll
bl ol 13 L 55T, 5 5351 s 3l wolils Lol il
sl 00 (6t ke w551 5l oolil b UPFC Cgllas
G oyl &8 Gloj g e Cumdg (Jlop Sl s Llps
b o5 5lde Glml aojs ailne B0l (psd 39 g0 bl
oilesl b 2855 18 Syl spse (Seabus syluly Gl
iy yx gl e hgy So geke o oSl g, 4T WIS e 0l

ol D588 g (Sl (5 lab

&1y

[1] H.l. Shaheen, G.l. Rashed, S.J. Cheng, 2010,
"Application and comparison of computational
intelligence techniques for optimal location and
parametersetting of  UPFC",  Engineering
Applications of Atrtificial Intelligence, Vol. 23,
Issue. 2, pp. 203-216.

[2] Shaheen Husam, |. Rashed Ghamgeen, S.J.
Cheng, 2011, "Optimal location and parameter
setting of UPFC for enhancing power system
security based ondifferential evolution algorithm",
International Journal of Electrical Power and
Energy Systems, Vol 33. Issue. 1, pp. 94-105.

[3] Seyed Abbas Taher, Muhammad Karim
Amooshahi, 2013, "New approach for optimal
UPFC placement using hybrid immune algorithm
in electric power systems", International Journal

18135 | \

A Gl =5l o)lods —piiin Jlo =552 50 (ng Sliekod paas - cole alow

18145

1814 - \

e
7

1813 f \\_\
18125 \\
1812
o B 10 15 20 25 30 as a0 as s0

VW oed 55155 29,5 Al o ol Kes &l (YY) S

slagis; 5l e GOA o)l o Sles 5 arulne oo
b e oS- plas (Bat-GSA) il S sgmins— jolas
JSs e as il e (CS) b ss=iws 4 (Bat-Firefly)
il F ez olaz i oSl Ll ool cols lis (YY)
Spi,s G o | gyt b Slewlxe (Bat-GSA)
@ BatFA oo ol avulre ploj s e (i3 (g5l
Yo oo VF A gl 4l VEYYYY o ash AFRY Cuss
b9y dmele oy el Glojen jsb 4 IEEE ars
Sype 4 IEEE ais VY s ol (CS) b gz
ailige 4l VEYYVE s Yo asld gl 5 asli #IPFFY
BFNY i3 4 (GOA) ale ai 55 arlons (o cpuionod
059 IEEE aioss Yo g \F aSlos (gl 4l \W/YFYY g asls
) Sl lej sl Coniion () S ) 4ol
Slwlre loj S (oo JFolisS ;s slals, (Fp & Cod

&S o a1 GOA g, oS 28 bl alS

25
20
315
]
@ 10
-1 M1 An M Il
0
BAT-GSA BAT-FA Cuckoo GOA FA-CS
b gl Sas

®EEE30 W IEEE 14

oy, L GOA 1255l 5 Shos g drslone oylo dnglin (FT) US

gL

S5 A —F
UPFClatigs byl cyoans 5 bl sl g, 4ol callin oy

= digeon y oSl 5 oolaul b a8 e (5 M0l S sl


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - Vol. 8-No. 4- Winter 2020

Unbalanced Conditions”, IETE Journal of
Research.

[11] I. Pavlyukevich, Levy flights, 2007,"non-local
search and simulated annealing"”, J. Comput. Phys.

226, 1830-1844.

[12]K.  Chandrasekaran,  Sishaj P.  Simon,
2012,"Multi-objective unit commitment problem
using Cuckoo search Lagrangian method", Int. J.
Eng. Sci. Technol, 89-105.

[13]Xin-She Yang, Suash Deb, 2009,"Cuckoo search
via levy flights", Proceedings of World Congress
on Nature & Biologically Inspired Computing, 1—
7.

[14]R. D. Zimmermann, C. E. M. Sanchez, and R. J.
Thomas, 2011, "Matpower:  Steady-state
operations, planning and analysis tools for power
systems research and education,” IEEE Trans.
Power Del, Vol. 26, Issue. 1, pp. 12-19.

[15]Simpson SJ, McCaffery A, HAeGELE BF. 1999,
"A behavioural analysis of phase change in the
desert locust. Biol Rev, 74, 461-80.

[16]Rogers SM, Matheson T, Despland E, Dodgson
T, Burrows M, 2009,"Mechanosensory-induced
behaviouralgregarization in the desert locust
Schistocerca gregaria®. J Exp Biol, 206:3991-
4002.

[17]Topaz CM, Bernoff. AJ, Logan S, Toolson W.
A,2008, "model for rolling swarms of locusts”,

Eur Phys J Special Top,157, 93-109.

A Gl =5l o)lods —piiin Jlo =552 50 (ng Sliekod paas - cole alow

of Electrical Power and Energy Systems Vol. 43,
Issue. 1, pp. 899-909.

[4] T. Nireekshana, G. Kesava Rao, S. Siva Naga
Raju, 2012, "Enhancement of ATC with FACTS
devices using real code genetic algorithm™,
International Journal of Electrical Power and
Energy Systems, Vol. 43, Issue. 1, pp. 1276-1284.

[5] B. Vijay. Kumara, N.V.Srikanth, 2017, "A hybrid
approach for optimal location and capacity of
UPFC to improve the dynamic stability of the
power system", Applied Soft Computing, Vol. 52,
pp. 974-986.

[6] Shahrzad Saremi, Seyedali Mirjalili, Andrew
Lewis, 2017, "Grasshopper  Optimisation
Algorithm: Theory and application”, Advances in
Engineering Software, Vol. 105, pp. 30-47.

[7]1B. Vijay Kumar, N.V. Srikanth, 2016, "Optimal
location and sizing of Unified PowerFlow
Controller (UPFC) to improve dynamic stability: a
hybrid technique", International Journal of
Electrical Power & Energy Systems, Vol. 64, pp.
429-438.

[8] Mehrdad Tarafdar Hagh, Manijeh Alipour, Saeed
Teimourzadeh, 2014, "Application of HGSO to
security based optimal placement and parameter
setting of UPFC,” Energy Conversion and
Management, Vol. 86, pp. 873-885.

[9] Hareesh Sita, P. Umapathi, R.kiranmayi, 2019,
"Optimal location and sizing of UPFC for optimal
power flow in a deregulated power system using a
hybrid algorithm”, International Journal of
Ambient Energy, 264-280.

[10]Shilpa S. Shrawane Kapse, Manoj, B. Daigavane
& Prema M. Daigavane, 2018, "Optimal
Localization and Sizing of UPFC to Solve the
Reactive Power Dispatch Problem  Under


https://dor.isc.ac/dor/20.1001.1.23222468.1398.8.4.1.8
https://jeps.dezful.iau.ir/article-1-241-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2025-11-02 ]

[ DOR: 20.1001.1.23222468.1398.8.4.1.8 ]

Journal of Novel Researches on Electrical Power - VVol. 8-No. 4- Winter 2020

A Gl =5l o)lods —piiin Jlo =552 50 (ng Sliekod paas - cole alow

Location and Capacity of UPFC to Improve the Operation
Power System Using a Grasshopper Optimisation
Algorithm

Reza Rajab Momen', Hassan Barati?

1-MSc Student, Department of Electrical Engineering, Dezful Branch, Islamic Azad University,
Dezful, Iran, reza.rm5523@gmail.com
2- Associate Professor, Department of Electrical Engineering, Dezful Branch, Islamic Azad University,
Dezful, Iran, Barati216@gmail.com

Abstract: Unified Power Flow Controller (UPFC) is one of the most efficient FACTS devices that can
be individually or combinatorial on all effective parameters in the transmission power of the transmission
lines. With the flexibility of effective parameters in power passage, the power system operation can be
improved. in this study, the optimization algorithm based on location and optimal capacity of UPFC has
been proposed to improve the stability of power system stability. The proposed method innovation is
demonstrated by improving search functionality, stochastic reduction, and complexity reduction. In this
regard, the generator error affects power system operation constraints, including voltage, real and
reactive power dissipation, as well as computational cost. The UPFC modeling is a power injection and
load injection model of the Newton - Raphson method. Power system operation conditions are formulated
with the objective of minimizing the power loss, minimization of voltage variation, and installation cost of
UPFC. in matlab software, an optimization algorithm for solving the problem on the ieee 14 and 30 bus
test systems is implemented and the results of investigation are compared with other methods.

Keywords: Location and capacity of UPFC, Grasshopper Algorithm, Voltage Deviation, Power
Losses, Reactive Power
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