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Abstract

In this study we examine how much PPS can enter an existing transmission network within permissible limits of restriction

of system operation. The possible consignment acceptance capacity and the number of operations by a genetic algorithm (GA)

are examined. A flexible AC transmission system (FACTS) device controls line flow flexibly. Therefore, to maximize the total

wheeled power simultaneously requested by several PPSs, we propose an algorithm for determining the optimal impedance of
a TCSC (a FACTS device). The effectiveness of the proposed method is demonstrated using practical 15-bus and IEEE30-bus

systems.

Keywords: Power producer and supplier(PPS), Power wheeling, Simultaneous transfer capability(STC), Optimal power

flow(OPF). n-1 criterion, Flexible AC transmission system(FACTS). Thyristor-controlled series capacitor(TCSC),

Genetic algorithm(GA)
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Fig.1 Power transmission network of STC
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Fig.2 Fundamental structure of TCSC
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Table 1. Operational condition

V, :upper and lower limit value

Vit 0.9
Viraxt 11
Range of generator reactive power limit value
Gy —0.235Qg=<0.40 G -0.27=Qg=050
G, -0.60=Qg=150 Gy -0.155Qg=0.37
Control variables | Initial operating status Variable region
P 0 0~2.0
Pgo 1.0333 0.5~15
Pes 0.4477 0.181~0.681
P 0.23 0.07~0.37
ATC, 0.2666 0.2666~0.5000
ATC, 0.2666 0.2666~0.5000
TC, 90 90~180
TG, 90 90~180
Load Ly 0.504+j0.302
L, 0.520+0.285 Ls 0.015+j0.000
L, 0.710+j0.258 Lg 0.135+j0.042
Ly 0.719+0.384 [ 0.525+0.010

Table 2. Operational condition

V, :upper and lower fimit value

Vr :upper and lower limit penalty value

Vimai 09 Venn2 0.85
Vimaxt 1.1 Vignax2 1.15
Range of generator reactive power limit value
G, 1.55Qg=35 Gg 00=Qg=24
G, 1565Qeg=30 Gy 00=Qg=25
Gj 00=Qg=25 Gy —155Qg=s30
Gy 0.00=5Qg=167 Gy —14=Qg=40
Gs -1.05Qg=3.0 B T
Upper and lower limit penalty value of Qg The values shown above X 1.1
Gontrol variables Initial operating status Variable region
Py 0 0~20.0
P 5.1 3.5~6.5
Pey 4.92 3.32~6.32
Pes 3.68 2.08~5.08
P 5.1 3.5~6.5
Ps 42 2.6~5.6
Py 4 24~54
P 6.9 5.3~8.3
P 2.0333 1.5~2.5
ATC, 0.1333 0.1333~0.2500
ATC, 0.1333 0.1333~0.2500
ATGC, 0.1333 0.1333~0.2500
ATGC, 0.1333 0.1333~0.2500
TG, 90 90~180
TC, 90 90~ 180
TC, 90 90~ 180
TC, 90 80~180
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Table 3. Before TCSC enters
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Table 5. After TCSC enters
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5 21 25 3 6 16 10 3 30 45
6 19 6 17 28 29 3 o 29 43
7 2 25 [s 16 10 30 45
8 2 25 € 16 10 30 45
9 2 25 16 10 30 45
o 2 25 € 16 [e] 30 45
1 2 25 € 16 o 3 30 45
2 2. 25 13 6 16 1 26 o 3 26 30 45
3 2 25 13 6 16 1 26 o 3 26 30 45
4 25 13 6 6 1 26 o 3 26 30 45
5 2 25 13 6 6 1 26 o 3 26 30 45
2 5 13 6 6 26 o 13 26 30 45
7 2 5 13 6 6 26 o 13 26 30 45
8 2 5 13 6 16 26 o 13 26 30 45
9 2 5 13 6 16 1 26 o 13 26 30 45
20 5 13 6 € 1 26 o 13 26 30 45
2 25 13 6 1 2 o 13 26 o 45
2 25 13 6 1 2 o 13 26 30 45
2 1 25 3 6 1 2 10 3 26 30 45
24 21 25 3 € i 2 10 3 26 30 45
25 2 2 € 6 1 26 o 3 26 30 45
26 2 3 € 6 1 26 ] 3 26 30 45
27 3 6 1 26 o 3 26 30 45
28 13 6 1 26 o 3 26 30 45
29 13 6 1 26 o 3 26 30 45
30 25 6 1 26 o 3 26 30 45
1 2 25 6 1 1 26 o 3 26 30 45
2 S 6 17 2 29 12 3 o 23 29 43
3 2 5 6 26 o 3 26 30 45
4 =2 3 6 26 o 13 2 30 45
5 2 13 6 26 o 3 2 30 45
6 2 5 13 6 26 o 3 2 30 45
37 5 13 6 6 26 o 3 2 30 45
38 5 13 6 6 26 o 3 26 30 45
39 5 13 6 6 26 o 3 26 30 45
40 3 6 6 26 o 3 26 30 45
4 3 5 6 1 26 3 26 30 45
42 3 :3 6 26 26 30 45
4 3 5. € (e, 30 4
44 3 6 € [ 30 4
45 22 2 4 13 7 9 27,
46 21 2 3 6 € 10 30 4

K8IZkDEEL DEHTr—A (n-1 EH#E) [ZFWT, TCSC
BREHMCIEEENEZ T AND Z N TERWEFRINFET
LT NN, ZhHIZK LT TCSC REBEHICIX, £2TOHEK

F— 2B NT 1 5 BHRARKERFICE OFEERENEZITA
NERETHDHZ ENbnb, £z, BIEEKIZOVWTH 1 68
WAL RBITIFE AL ORBEE IRV T TCSC RERTL Y
LB ZITS < OWIEEKIZ/R > TWAB M, TCSC 12 & 2
A =& ZAORIENEYIAT N D HA T, AT & Rk
WD R OEREEIEC T PPS 2 b DFERBHE2ZIT AN TS
mEIELNT,

#51%, FIHEb=1 12\ T TCSC FERICEFK T —AD
BB SICK L TAR CGA IZ X » TR SN K/ PPS D
AR LR ERB S HIC TCSC 2 RBTHHBAEDOREBEH S Z
FLTWS, ZDHRE~D TCSC DREIX, 1 5BBRRMKEMA
BRI LR BRAY PPS OB AR & R A BIR LT W I &8
bbb,

7. &8O

ARFFETiE, CGA ZF\WT n-1 HHEICE S Filr — RCxt
LT, BEHK, BERHBAGNEOERRNEREELZEE L
T, STC IZESLS FEREZITANFRERRE%L FACTS &R TH
%5 TCSC ZMBEMNICE AT A RIEERE L, TOK, 20X
HREHICK LTS PPS Z EDFBBRIZBAIE, EO LDl
MEMBELITNIZLOLEZERL WS, fERE LT, PPS
DBARBR, BB EBRFICERTELZLEHLNITL
7o EHIT, BTEOXEBERBENICK LTPPS O DFEEEN %
S VELIZIFANDZHIZIE, TCSC 2 RHENICEBETHZ &
NENTHDZ L 2R LI, LoLRnbL, Zhzdfl#s s
DI E L OREREELEL D r—ANRMWATLEI Z &
EHALMILE, SBIIZOREEET DD, ok
FiE (SA, TS 2 ¥) LORMAZEZXY . XY RNREIELE
HITH5FETHD,
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