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A Electrical Characteristic Simulation and Test for the Steady and Transient State
in the 22.9kV HTS Cable Distribution System.
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(Geun-Joon Lee - Si-Dol Hwnag - Byeong-Mo Yang * Hyun-Chul Lee)

Abstract - With rapid development of world economics, electricity demand in metropolitan area has been increased
dramatically. HTS(High Temperature Superconducting) cable is one of most promising technology to solve the bottleneck
of electric network. However, HTS cable is not considered as matured technology yet to power system planners because
of its different characteristics with conventional metal conductors. This paper suggests the comparison results of HTS
cable simulation and experiment on steady state operation, also give the simulation results on transient characteristics of
HTS cable components. This results could devote not only to discuss the security of HTS cable operation, but also to

design power system oriented HTS cable.

Key Words : HTS(High Temperature Superconducting) Cable, HTS component(Conductor, Shield, Former, Stabilizer)
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Fig. 1 HTS cable system on Ko-Chang Test Center
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Fig. 2 A structure of HTS cable
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Table 3 Rated current and Standard of cable

Rated Voltage 229 kV_

Rated Current 1,250 A
Capacity 50 MVA
Length 100 m

Cable Type
Dielectric Type
Cable Size

3 cores in one cryostat
Cold dielectric
Applicable for 175 mm duct

There shall be no damage for the
Response to Fault|cable and cable system when the

Current fault of 25kA is applied to the cable
for 5 cycles.
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Table 4 Data about Test and Simulation result of HTS
cable

AF[A] Conductor(BA) | Shield(BA) H] 1

A & (rms) 800 744 93%

29 (rms) 812 739 91%

2 ZHrms) 1.5% 0.7%
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current.(Compared test and simulation result)
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Table 5 HTS cable current at unbalanced current.(Compared
test and simulation resuilt)

A% | 795 | 8104-133 | 15 | 728 | 684,47 | 44
B4 | 636 | 626,107 | 10 | 572 | 8077 | 27
Cd | 636 | 6392-13 3 572 | 6092172 | 37
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Table 6 Each part current in case of three phase line to

line fault =] [Alrus
Conductor Shield former Stabilizer
A% | 52721465 | BBsH5 | BH21A2Z 283,136
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CA | B0BL-B3 | 3BBL75 | 302780 | 1121350
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Table 7 Each part current in case of single line to ground
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