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A Study on the Bus-Tie Application of 154kV HTS-FCL in Korean Power System

xR e @ -F R
(Seung Ryul Lee « Jong-Yul Kim - Jae Young Yoon)

Abstract - As the power demand has been increasing, a fault current problem is becoming more serious in real power
system. Various ways like bus-split operation, transmission line open operation, are used in Korean power system for
solving the problem. In this time, superconducting FCL(Fault Current Limiter) has been developed as a vary attractive
alternative since HTS(High Temperature Superconductivity) was discovered In Korea, a project developing
superconducting FCL to apply to 154kV transmission system is proceeding. Therefore, a power system analysis for SFCL
application to power system is necessary. This paper presents the determination of quenching resistance and the selection
of optimal cites when 154kV HTS-FCL is applied to Korean power system.
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Table 4 Fault current results in a bus (Sungdong1)
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Table 6 Fault current results of (CASE 2, 15)
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Table 7 Fault current results of (CASE 4, 13)
IF [kA] |K / CASE|Ro [Q]]| 244 F [kA]|Z2 & [%]
0 517 kA -
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51.7 KA
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Table 8 Fault current results of (CASE 6, 11)
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15 331 kA 360 %
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Table 9 Fault current results of (CASE 8, 9)

IF [kA] |K / CASE|Rq [Q]| 2R F [kA]l|Z&& (%]
0 517 kKA -
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(CASE 8| 10 380 kA 265 %
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Table 10 Fault current results of nearby buses(CASE 6, 11)
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1610) §%1 | 547 kA 467 kA| 449 kA | 444 kKA
1710| @131 | 517 kA |362 kA| 337 kA | 331 kA
1711 | "1 31S| 517 kA |387 kA| 363 kA | 357 kA
1745| $7 | 517kA [413 kA | 39.1 kA | 386 kA
41711|DY 81| 517 kA |387 kA| 363 kA | 357 kA
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Table 11 Fault current results of nearby buses (CASE 8, 9)
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s Ro = 0 [Q)|Ro =5{Rq = 10| Rg = 15
1610} 451 | 547 kA |487 kA| 477 kA | 475 kA
1710 W81 | 517 kA (391 kA| 376 kA | 372 kA
1711 | ?131S| 517 kA (394 kA| 380 kA | 37.7 kA
1745 | 8973 51.7 kA  |42.4 kA| 41.1 KA | 408 kA
41711|Dvl 21| 517 kA |39.4 kA| 380 kA | 377 kA
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Table 15 Fault current results of nearby buses(CASE 3, 4)

A7l &% 7 CASEE 13AF A3 5 9%&5 89 AR BA Y HE A
Quenching A9 2712E 5 (0] olgel @ ez Ay |as TP FHA [(Ro 274 BE LT
ok Ro=0[Q]| Ra=5|Rq=10|Rqg =15
1610 | 4%1 53.4 kA 447 kA | 43.0 kKA [ 426 kA
= 12 (CASE 1, 6) &M E A3} 1619 |4 51S| 534 kKA 32.0 kA | 290 kA | 283 kA
Table 12 Fault current results of (CASE 1, 6) 1611 |48 | 527 kA | 31.7 kA | 28.7 kA | 281 kA
IF (kA] |K / CASE| Re (91| 243 E KAllZA& (%] 1670 | =% 52.4 kA 439 kA [ 423 kA [ 419 kA
2 il TR 1710 | ©121| 508 kA | 367 kA | 341 kA | 335 kA
0.054 : S 1711 |m 21| 508 kA | 367 kA [34.1 kA [335 ka
(CASE D) [ 10 530 KA 07 % 1745 | 917 | 507 kA | 342 kA | 314 kA | 308 kA
534 kA 15 53.0 kA 0.7 % 41711 |DulE1] 50.8 kA 36.7 kKA | 34.1 kKA {335 kA
0 534 KA -
0.946 5 225 kA 579 %
(CASE 6 | 10 o5 kA 1 635 % E 16 Q22N IEHEF A3 (CASE TRD-1, 2)
15 188 kA 648 9% Table 16 Fault current results of nearby buses (CASE TRD-1, 2)
ey 24 EETEEE]
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Table 13 Fault current results of (CASE 3, 4) i}\:j 299 29 A [( R &7l WE nAAF
IF [kAl| K / CASE |Ro [Q]1| 2345 [kAl|7t2 & [9%] = Ro - 0[9]|Ro-5|Re = 10| Re = 15
0 534 KA . 1610 | 451 | 534 kA |388 kA |37.1 kA | 369 kA
0.341 5 447 kA 16.3 % 1619 |A4%51S| 534 kA 396 kA | 377 kKA | 375 kA
(CASE 3) | 10 430 kA 195 % 1611 |94l@l| 527 kA [392 kA |373 kA | 371 kA
53.4 kA s N2 % 1670 | wb% | 524 kA |383 kA | 365 kA | 365 KA
0.659 5 20 kA | 201 % 1710 | 21| 508 kA |422 kA | 408 kA | 408 kA
(CASE 4) 10 290 kA 457 % 1711 |9 21S| 50.8 kA 422 kA | 408 kA | 40.8 kA
15 283 kA 470 % 1745 | 917 | 507 kA [404 kA |388 kA | 388 kA
41711 [Dul 1| 508 kKA 422 kA | 408 kA | 408 kKA
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Table 14 Fault current results of (CASE TRD-1, 2)
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