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A Study on a Criterion of Transmission Planning
in a Competitive Electricity Market

cER sHR -2
(Jong-Man Kim - Suck-Man Han - B.H. Kim)

Abstract - Transmission networks play an important role which transfer generated electric power to a consumer in
power system operation. In a competitive environment of electric power industry, developing the technological criterions
and methodologies on transmission planning is becoming new challenge to transmission system planner. The use of a
locational signal and the provision of a indicative plan to control the transmission investment reasonably is very
important in the viewpoint of a regulator. The main target of this study is to develop a systematic criterion of
transmission expansion planning. And system congestion cost is considered. The proposed methodology was demonstrated
with several case studies.
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Table 1 The Average Construction Cost
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Table 2 Generator Data

A 8- o Coefficient of generator cost
(MW) function
Max | Min a b c

G1 | 300.00 | 0.00 556.00 13.191 0.006300
G2 | 30000 | 0.00 720.00 14.510 0.015501
G3 | 300.00 | 0.00 650.00 13.904 0.003524

E: 3 3 £20Z dolE{(chHel : MW)
Table 3 Demand Forecasting Data(unit : MW)

p| L1 L2 L3 14 L5 | L6 | Total
50.000 | 50.000 | 150.000 | 150.000 | 50.000 | 50.000 | 500.000

1 50500 | 50500 | 151500 | 151.500 | 50.500 | 50.500 | 505.000

3 2 151,005 | 51.005 | 153.015 [ 153.015 | 51.005 | 51.005 | 510.050
= | 3 |51515] 51515 | 154545 { 154545 51515 | 51515 | 515151
M1 4 |52080 52030 | 156091 | 156,091 | 52.030 | 52,030 | 520.302
;l 5 52550 | 52550 | 157.652 | 157.662 | 52.550 | 52.550 | 525506
A | 6 |53076 | 53.076 | 159.228 | 159.228 | 53.076 | 53.076 | 530.760
s 7 153607 | 53607 | 160.820 | 160.820 | 53.607 | 53.607 | 536.068
4 8 [54.143 | 54.143 | 164.429 | 164429 | 54.143 | 54.143 | 541.428
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" Table 4 Not Considering of New Line

R | CAIMWH | egeg | gadue|e
MWh)| g1 | G2 G3 ($/h) ($/h) (A=

1 |500.000 | 150.0|172.5000 | 177.5000 | 1198.5663 | 9583.6147 | 1, 7
505.000 | 150.0 176.7500 | 178.2500 | 1231.2935 | 9685.6587 {1, 7
510.050 {150.0] 181.0425 | 179.0075 | 1264.3480 | 9783.2357 [ 1, 7
515.150 | 150.0{ 185.3779| 179.7726 | 1297.7330 | 9882.3723 | 1, 7
520.302 [150.0} 189.7567 | 180.5453 | 1331.4519 | 9983.0960 { 1 ,7
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Table 5 The Number of Cases enable to Planning

Case from bus to bus line
Case_01 1 3 lineS
Case_02 1 4 line9
Case_03 1 5 lined
Case_04 1 6 line9
Case_05 1 7 line9
Case_)6 3 2 line9
Case_07 3 5 line9
Case_08 3 6 lined
Case_(9 3 7 line9
Case_10 7 2 line9
Case_11 7 4 line9
Case_12 7 5 lined
Case_13 4 6 line9
Case_14 1 2 linel
Case_15 5 6 line7
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Table 6 The Results of Case Study (Construction Cost : N
Period : 5years)

9 |from| to | EFAZS (HA=28F| EF

C
8¢ 32| bus |bus $) MW) | 4=

Case Ol O [ 1 | 3 36,120.327E+3 170{ 7, 9

Case 02} O [ 1 | 4 31,779.558E+3 120.0] 7, 9

Case_ 03] O | 1 | 5 | 41,614.698E+3 106.0{ 3, 8

Case_ 04| X 1 6 . . .

Case 05| O [ 1 | 7 905.084E+3 150 1, 7

Case 06 o | 3 | 2 | -29,164.300E+3 740] 3, 7

Case 07| O | 3 | 5 13,752.517E+3 740| 3, 8

Case 08 & | 3 | 6 |-180,786.000E+3 910] 1, 7

Case 091 O } 3 | 7 36,863.470E+3 20( 1,9

Case_10f O | 7 | 2 3,012.094E+3 1110; 3, 5

Case 11| O [ 7 | 4 31,464.142E+3 12001 1, 9

Case 12 O | 7 | 5 40,401.799E+3 1200 3, 9

Case 13| O | 4 | 6 28,792.009E+3 180| 1, 9

Case_ 14 O | 1 | 2 32,752.553E+3 190 3, 7

Case 15 O ! 5 | 6 35,145.920E+3 110 3, 8
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Table 7 The Results of Case Study(Construction Cost : $50,000/MW,
Period : 5years)

(MW) ' -
Case 01| O 36,120.327E+3] 170| 35270.327E+3| 7, 9
Case 02] O 31,779558E+3| 1200 25,779.558E+3| 7, 9
Case 03| O 41614698E+3] 1060{ 36,314.698E+3| 3, 8
Case 041 X . . . .
Case 05| O 905.084E+3| 150 155.084E+3|1, 7, 9
Case 06| & | -29164300E+3] 750 -32914.300E+3| 3, 7
Case 07] O 137752517E+3| 740| 10,052.517E+3; 3, 8
Case 08| & |-180,786.000E+3| 91.0| -185336.000E+3| 1, 7
Case 09| O | 36,863470E+3| 20| 36,763470E+3| 1, 9
Case_10| O 3,012.004E+3f 1200 -2987.906E+3(3, 4, 5
Case_ 11| O 31,464.142E+3| 1200{ 25464.142E+3} 1, 9
Case 12| O 40,401.799E+3{ 1200 34,401.799E+3| 3, 9
Case_13| O 28,792009E+3 180] 27,802.009E+3} 1, 9
Case_14] O 32,752.553E+3) 190 31,802.553E+3| 3, 7
Case_15 O. 35,145820E+3| 11.0] 34,595.920E+3} 8
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Fig. 4 The Results of Case Study
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Table 8 The Results of Case Study(Construction Cost : $50,000/MW,
Period : Syears, standard : 10MW)

N (MW) =
Case 01| O | 35500473E+3] 200| 34500473E+3| 7, 9
Case 02| O | 31,779558E+3| 1200\ 25,779.558E+3| 7, 9
Case 03| O | 41,614698E+3| 110.0| 36,114.698E+3| 3, 8
Case 04| X . . . .
Case 05 | O 905084E+3| 200|  -94915E+3| 1,9
Case 06| A | -29164300E+3| 800| -33,164.300E+3| 3, 7
Case 07| O | 13752517E+3| 800| 9,752517E+3| 3, 8
Case 08| A |-180,786.000E+3| 1000| -185,786.000E+3| 1, 7
Case 09| O | 35386.861E+3| 100{ 34886.861E+3| 1,9
Case 10| [J | 3012004E+3| 1200| -2987.906E+3[3, 4, 5
Case 11| O | 31464.142E+3| 1200| 25464.142E+3| 1, 9
Case 12| O | 40401.799E+3| 1200| 34401.799E+3| 3, 9
Case 13| O | 28411561E+3| 200{ 27411561E+3| 1, 9
Case14| O | 32752553E+3| 200| 31,752553E+3| 3, 7
Case_15| O | 35145920E+3| 200| 34,145.920E+3| 3, 8
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