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Abstract

This paper presents the basic application idea of superconductor cable for voltage stability limited power
system. In bulk power system, the transfer capability of transmission line is often limited by the voltage
stability, and superconductor cable could be one of the countermeasure to enhance heat transfer limit as well as
voltage stability limit. Steady state voltage stability approach by P-V curve is used to calculate the maximum
transfer capability of initial system and superconductor applied system. IEEE-14 bus system is used to
demonstrate its applicability.
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Fig. 1. IEEE 14 Bus Sample System
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Table 1. Comparison of Power Cable Capacity

XLPE |HTS(WD)| HTS(CDC)
Pipe 917 (in) 8 8 8
AkV) 115 115 115
A MVA) 220 500 1,000
=A(W/MVA)| 300 300 200

XLPE : Cross-Linked Polyethlene cable
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Table 2. 120(kV]} Power Line Positive Sequence

Impedance
nstants Resistance | Inductance | Capacitance
Line Q/km) | (mH/km) | (nF/km)
CDC HTS | 0.0001 0.06 200
WD HTS 0.0001 0.39 257
O.H. Line 0.08 1.26 8.8
XLPE 0.03 0.36 257
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Table 3. Power Flow and Performance Index of
Base Case System

Line BUS Incremental Q Flow

No. |[From| To [MVARI PIlp.u]
1 | 1]2 50.1 0.969
2 1115 518 1
3 1213 26.2 0508
4 1 2] 4 232 0.447
51215 152 0.293
6 | 3] 4 12 0.023
7 1415 42 0.081
8 | 6 | 11 50 0.097
9 [ 6 [12 56 0.108
10 | 6 |13 43 0.083
11| 9 10 42 0.081
12 | 9 |14 2.1 0.041
13 |12 |13 06 0.012
14 | 13 | 14 02 0,004
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Table 4. HTS Cable Application Study Sample
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Fig. 5. Base Case System P-V Curve
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Table 5. Voltage Stability Enhanced Effect by
HTS Cable

>Pg [ £Qg | TPL | 2QL | Ploss | Qloss| Qc | Sh.
case |27)3| 3432 | 546 | 39 [ T35 42 | 1191 B2 ] -2l
T |59 7404 | 3225 678 | 147 | 624 {1996 | 241 | -15
case (7)1 332! 546 | 339 | T35 | 40 | 21| %4 | 21
0 ($34|12766| 6714 {11695] 2536 | 1070 | 415 | 23 | -15
case 2718|3409 [ 521 | 339 | B5 | 91|57 | B [ -2
I | %3%4|1865.1| 9659 | 1765 | 3823 | 107.7 | 6091 | 221 | -17
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