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APENVPIOT (Slale Olej 53 Sy Dl S Olad oavy) iy L VA QVSPF (il S PSO 1 eslind
LJLgﬂJ_i)L_:JJ Léj:":“‘.." Cdf;ﬁ @-ﬁw\ ol J«él}

CA 51 eslinl | .ol al 555 s TCSC sl l33)

Ole a8 T e s 4 QLK F/Y 5 I3l
Lo aS el 5 cpl oo 0350 43l YYVAY Slloms
1ol 0252 PSO o) Sl S aSBAVIY (Fllons Ol v pyny Sltons 0l 5 6 b oles ICA. 1 oslind
Sl oolgin b b 95 OVl o Sl (V) Jsuer

e oo DL eSO i Ganly YA o s

)‘ osla_ul L_: LSJ:’.‘)‘—i )LJ. 64.«:&;: NG o.lAT Cwd @ 4:.:[.7

1)) (YV=YE) FY (YS=YY) Fr Lbs s TCSC e

u...:m‘-\g.)’. ‘54.,«\..\‘“* Q..»J'VJ...:.«)A W}’ J-\.a ‘5|J.‘vlCA JPSO j‘ sl L..\‘_;ﬁ.li)b. S o (\)JJJ}

No. of TCSC method 0 1 2 3 4 5
Loadability (o PSO_| 1.001664 | 1109389 | 1120123 | 1.144734 | 1.146482 1146477
TCA | 1.091664 | 1100389 | 1.120123 | 1.144734 | 1146483 1146477
Location (line numbe) |—FS0 - 20 20,42 | 40,42,1 | 40,42,1,2 | 40,42,1,2,24
ICA . 20 20,42 | 40,42,1 | 40,42,1,2 | 40,42,1,2,24
- | 0025841 | 0025841 | 0025
SO ) - | oo2ssar | - 0011763 | T 0ners
0.025841 - |oon7es | 003815 | R
0011763 | - -0.014382 '
0011763 10002051
Xrese(p-u.) N
- | ooassar | -ooassar | DO
CA ] - | oossar | - 0011763 | 0050a1s
0.025841 - |oon763 | 0032815 | IRl
0011763 | - 0014381 | 0ol
0.032815 '
Averagecomputation | PSO | 221.834 | 258640 | 255004 | 249234 | 251.65 256.736
time(s) ICA | 142810 | 164127 | 166655 | 163541 | 164,53 160356
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Value of transaction between generator and load bus (p.u.)

T (30, 1) = 0.4000
T (30, 12) = 0.0426
T (30, 31) = 0.0460
T (34, 18) = 0.0375
T (36, 3) = 0.3000
T (37, 3) = 0.3000
T (37, 18) = 0.5000
T (39, 7) = 0.2000

T (30, 3) = 0.3000
T (30, 18) = 0.2000
T (30, 39) = 1.0000
T (34, 20) = 3.0000
T (36, 16) = 0.8200
T (37, 4) = 0.2000
T (37, 28) = 0.2000
T (39, 8) = 1.2000
T (39, 27) = 0.2000

T (30, 4) = 1.5000
T (30, 25) = 1.0000
T (34, 3) = 0.3000
T (34, 23) = 0.0375
T (36, 21) = 1.3700
T (37, 7) = 0.2000
T (37, 39) = 0.5200
T (39, 9) = 0.0325
T (39, 29) = 1.2000

T (30, 7) = 0.4000
T (30, 28) = 0.8000
T (34, 15) = 0.8000
T (34, 24) = 0.4000
T (36, 23) = 1.2000
T (37, 8) = 0.6000
T (39, 1) = 0.0880
T (39, 15) = 0.8000
T (39, 39) = 4.0000

T (30, 8) = 0.4000
T (30, 29) = 0.2000
T (34, 16) = 0.8200
T (34, 27) = 0.5000
T (36, 24) = 0.8000
T (37, 27) = 0.7000
T (39, 3) = 0.3000
T (39, 25) = 0.1200

T (39, 26) = 0.6950

aSUVTAPY Sloals Ola) s (s mde 5l Oles ICA
amd g D S Db S e Gl s ph e ol
Sy sl &S 5 b e GBI TCSC S eslinal b
O | b s 2053l TCSC 3l asbinad L a5 b 55 Jols
il sl g eyl g8 b 93 JolS s e 31 eslidd L
FY byl ;5 TCSC 53 5l eslaal L (6 oy LU sl
@ ol g amd s OVl Gl (VAIV) T 5 (YV-YF)
e o dal s

& 2 Ll 420 PSO 3l esliwl L TCSC 55 L
53 Gl A /A 5 Sl FO/A) gy o V/YATORY
S I 53 Cod ool s 40 4B YVO/FA Sldloes Ol
Ole) 53 S pdey L sain OLaa ICA 5 esle ol L
Byhge Jols BVSOVA Sllows

s (Rl (6 dy DL s A0 S e
Oles dCA 51 sl Ly .oils qoal 455 La TCSC
e 035 PSO 2, 5l S 4l Vo4 Ve Sliils

xS 5 e gl bl Y=YV

LN dad 5o golgdy b b 5o ol Sl
2345 eds S e el 0 53 S e 5 e
e 0 03l (1) Jsd

s 53 gl b 93 VoS Sl (F) I
s o DL | el e (g4l Y4 s

ICA 5 PSO jlestiul U (5 o LU 350 () Jsd>
S L ganl Y4 s s 23 (oS 5 e )
Aas e ol

o = OValS (6 4y LU ICA 5 PSO i eslinad
Olas «X7esc 5 wuge OKe da TCSC slaws s b 55
(F) Jsd 55 ool Cos 4 = 5 edd adlas Slalos
& i 5o PSO 5l eslizul L TCSC 05k . Lo 41|
5 LK YAV i V/YOYFAL a5 o JoLs
Ve ary s b sl g i Sl s (LS ASAY
Ols 48 T e s am (S TISVY) g
Sleslewl b as Jl= 55 ol os gy asBYYY/VE Slidrs

el W (Al ¥4 s o 9 oyl g4 b s Yl L SLi(F) g

Value of transaction between generator and load bus (p.u.)

T (30, 1) = 0.4000
T (30, 12) = 0.0426
T (30, 31) = 0.0460
T (34, 24) = 0.3459
T (36, 23) = 1.2375
T (37, 28) = 0.2150
T (37, 39) = 0.5200
T (39, 8) = 1.3367
T (39, 27) = 0.3141

T (30, 3) = 0.4025
T (30, 18) = 0.2450
T (30, 39) = 1.0000
T (34,27) =0.1628
T (36, 24) = 1.1971
T (37, 3) = 0.4025
T (39, 1) = 0.0880
T (39, 9) = 0.0325
T (39, 29) = 1.2087

T (30, 4) = 1.9000
T (30, 25) = 1.0000
T (34, 15) = 0.5744
T (36, 3) = 0.4025
T (36,27)=0.1141
T (37, 4) = 0.6000
T (39, 3) = 0.4025
T (39, 15) = 1.0256

T (30, 7) = 0.5230
T (30, 28) = 0.8150
T (34, 16) = 0.5969
T (36, 16) = 1.0481
T (37, 18) = 0.5450
T (37,7) = 0.3230
T (39, 39) = 4.0000
T (39, 25) = 0.1200

T (30, 8) = 0.5367
T (30, 29) = 0.2088
T (34, 20) = 3.4000
T (36, 21) = 1.3700
T (37,27) = 0.8141
T (37, 8) = 0.7367
T (39, 7) = 0.3230
T (39, 26) = 0.6950
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AL INVPSEPYUNM PR LRI o 93 S 5 dh Gl ICA 3PSO i eslinal by 5 pdy U 3 sug :(F) J g
No. of TCSC method 0 1 2 3
A p | 1252499 | 1.281720 | 1.284502 | 1.284502
PSO
Ay 1.010931 | 1.010931 | 1.010931 | 1.010931
Loadability (p.u.)
A 1252499 | 1.281720 | 1.284502 | 1.284502
ICA P
Ap 1.010932 | 1.010931 | 1.010931 | 1.010931
Location (I ber) PSO - - 42 42,30 42,30, 16
ocation Tne HHDEr ICA - - 2 42,30 | 42,30,16
0.01176
PSO - - 001176 | OONT6 1 501384
-0.01384
0.01723
Xrese (p-u.)
001176 | 001176
ICA - . 0.01176 | “5oiaey | -0.01384
e 0.01513
Average computation PSO - 233.74 255.87 275.48 280.65
time(s) ICA - 148.63 170.41 175.78 187.98
4..«\5 WA IEEE W BL) 4?_‘“0? J-\A 6',3 ICA jPSO J" aaliw! \e 6,&.13{ )\e S o (0) J"J.’
No. of TCSC method 0 1 2 4 5
Loadability PSO 1.421738 | 1.432961 | 1.436142 1.437094 1.439138 1.439140
(p-w) ICA 1.421738 | 1.432961 1.436142 1.437094 1.439139 1.439140
Location PSO - 125 125, 61 125,61,181 | 125,61,181,68 | 125,61, 181, 68, 148
(line number) o - 125 125, 61 125,61, 181 | 125,61,181,68 | 125,61, 181, 68, 148
20.025680
0.005680 | ~0-025680 :8'823??5) -0.069165
PSO - -0.025680 : -0.069165 : -0.043302
-0.069165 -0.043302
-0.043302 -0.043845
-0.043845
-0.066713
XTCSC (p.u.) 20.025680
0.005680 | 0025680 :882;?22 -0.069165
ICA - -0.025680 : -0.069165 : -0.043302
-0.069165 -0.043302
-0.043302 0.043845 -0.043845
- -0.066713
Average PSO 1498.32 2095.65 2146.43 2265.89 2358.69 2342.45
computation
time(s) ICA 811.31 1076.52 1098.33 1066.42 1043.21 1055.62

Sl A I VIPA 5 Sl YFY (5

ﬁ),s;uwdlu:&:r‘;u_;.:ﬂnua;,z;);

sl 0 02l QLS O J_(.,J

IEEE auly VA (i Y-V

9oL (551,55 0F IS IEEE 4wl VA -
el (Lo o pinil 5 (G sdle 4 JUH b glas) 4Ll VAP

J_:,J IV vy e sl s (Slaesls [YV5YY]

b Sl sl 58Sl 5 i Ol Glold Ol dnes
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g VT (6 00 L sain PSO i eslinad
Sl Olas 55 Gl Ye24/0 5 sl 11 ¥/A)
Sloslial L aS b s ol odel s 40 456 YYONSA
VORI Slalses Oloy 5 (6 20 LU anin Oles ICA
Ly sy 0l 03 i Sl w050 Jool 45U
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Aas o OLi aul WA TEEE (s 3 4l 5> Jde gl
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Value of transaction between generator and load bus (p.u.)

T (1, 1) =051
T (27,27)=0.71
T (54, 54) = 0.70
T (70, 70) = 0.66
T (90, 90) = 1.00

T (6,6) =052
T (32, 32) = 0.59
T (55, 55) = 0.63
T (74, 74) = 0.68
T (92,92) = 0.65

T (15, 15)=0.90
T (34, 34) = 0.59
T (56, 56) = 0.84
T (76, 76) = 0.68

T (107, 107) = 0.50

T (18, 18) = 0.60
T (40, 40) = 0.66
T (59, 59) = 2.55
T (77,77) = 0.61
T (112, 112) = 0.68

T(19,19)=045
T (49, 49) = 0.87
T (62, 62)=0.77
T (80, 80) = 1.30

T (116, 116) = 0.50
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Value of transaction between generator and load bus (p.u.)

T (1, 1)=051

T (15, 54) = 0.02
T (27, 54) = 0.02
T (40, 54) = 0.02
T (55, 55) = 0.63
T (70, 70) = 0.66
T (77,77) = 0.61

T (1, 54) = 0.02
T (18, 18) = 0.60
T (32, 32) = 0.59
T (49, 49) = 0.87
T (56, 54) = 0.02
T (74, 54) = 0.02
T (80, 116) = 0.78

T (6, 54) = 0.02
T (19, 19) = 0.45
T (34, 34) = 0.59
T (49, 59) = 0.22
T (59, 59) = 2.55
T (74, 74) = 0.68
T (80, 54) = 0.02

T (92, 54) = 0.02
T (116, 116) = 0.50

T (92,92) = 0.65

T (107, 107) = 0.50

T (6, 6)=0.52
T (19, 54) = 0.02
T (34, 54) = 0.02
T (54, 54) = 0.70
T (62, 54) = 0.02
T (76, 54) = 0.02
T (80, 80) = 1.30
T (107, 54) = 0.02

T (15, 15) = 0.90
T (27,27)=0.71
T (40, 40) = 0.66
T (55, 54) = 0.02
T (62, 62) = 0.77
T (76, 76) = 0.68
T (80, 90) = 0.63

T (112, 112) = 0.68

T (18, 54) = 0.02
T (32, 54) = 0.02
T (49, 54) = 0.02
T (56, 56) = 0.84
T (70, 54) = 0.02
T (77, 54) = 0.02
T (90, 90) = 1.00
T (112, 54) = 0.02

A.ML'\\\I\ IEEE r;..:.wjé ‘;:.;SJE Jde ‘5|j.'vlCA JPSO )"aaui.wllg ‘5}1.15‘ )lg S 9 Z(A)ij\’,

No. of TCSC method 0 1 2 3 4 5
/1p 1.823843 | 1.865944 1.871814 1.877311 1.879149 1.880007
PSO
ﬂ“b 1.015480 | 1.015480 1.015480 1.015480 1.015480 1.015480
Loadability (p.u.)
ﬂp 1.823844 | 1.865947 1.871814 1.877311 1.879150 1.880007
ICA
ﬂb 1.015480 | 1.015480 1.015480 1.015480 1.015480 1.015480
PSO - - 72 72, 68 72, 68, 62 72, 6882’ 62, 72é268’782’
Location (line number) z
72, 68, 62, 72, 68, 62,
ICA - - 72 72, 68 72, 68, 62 32 82,70
-0.030952 | -0.030952 | -0.030952 -0.030952 -0.030952
-0.033519 | -0.033519 | -0.033519 -0.033519
PSO - - -0.071967 -0.071967 -0.071967
-0.019491 -0.019491
X -0.052727
Tesc (p-u.) -0.030952 | -0.030952 | -0.030952 -0.030952 -0.030952
-0.033519 | -0.033519 [ -0.033519 -0.033519
ICA - - -0.071967 -0.071967 -0.071967
-0.019491 -0.019491
-0.052727
Average computation | PSO - 1523.33 2142.65 2159.43 2287.89 2389.72 2356.45
time(s) ICA - 875.91 1098.52 1098.33 1066.42 1011.43 1055.62
ICA ,PSO ;i eslasl UTCSC b oS5 5 amd s> ddo g 5L 5 0 1(Q) J g
M aximum No. of Average computation
Model Test system loadability with T é)'sgs time (s)
PSO & ICA (p.u.) PSO ICA
Pool 39 Bus New England Test System 1.146483 4 251.65 164.53
IEEE 118 bus System 1.439139 4 2358.69 1043.21
Hybrid 39 Bus New England Test System 1.284502 2 275.48 175.78
Y IEEE 118 bus System 1.879150 4 2389.72 1011.43

‘MJJA

das e 0L 1, ICA 5 PSO 31 eslizad L TCSC

W}P- UY:LJ 6;1-’“ )L..» JICA 9 PSO )‘ aJLdJ.w‘L

S () dader 55 oolgily b b o0 Jols 1 Sbe

534S 0dus S s ol a8 b 53 JolS s Sle 5 el
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ICA 5 PSO 3l esbizul U (6 s L 550 (A) s
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