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Characteristics of a Continuous Disk Winding for High Voltage HTS Transformer

HEC-FARAE-SHEE-ERE
(Young In Hwang - Seung-Wook Lee - Woo-Seok Kim - Kyeong-Dal Choi)

Abstract — High temperature superconducting (HTS) windings for an HTS transformer which have been developed
have two kinds of type, one is the layer winding and the other is disk winding. The layer winding has adopted for an
HTS power transformer so far because of the small AC losses of the HTS windings .The disk windings have
advantages over the layer ones for a power transformer such as good insulation and limit of voltage stress. But this
kind of HTS winding generates excessive AC losses caused by strong magnetic field component perpendicular to the
surface of the HTS wire. We propose a new winding method for a high voltage HTS transformer which has
advantages of both type of HTS windings, and we call it continuous disk winding. This new HTS winding consists of
pile of HTS disk windings. The continuous disk winding was fabricated with multi-stacked HTS wires for power HTS
transformer. We can check the potential possibility from the characteristic test of the fabricated winding. The new type
HTS windings can be applied to HTS power transformers, especially to the high voltage ones.
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Table 1 Specifications of HTS tape

Specifications Value
Thickness 0.5 mm
Width 5 mm
Critical Tensile Stress 265 MPa
Min.. Bending Dia. 50 mm
Critical Current 126 A
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Table 2 Specifications of the continuous disk winding

Specifications Value
Length of HTS tape 6178 m
Inner Dia. 170 mm
Quter Dia. 180 mm
Height of winding 225 mm
No. of disks 23
No. of turns 115 turns
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Table 3 Specifications of HTS tape

Specifications Value
Width 421 mm
Thickness(with coating) 0.26 mm
Thickness(without coating) 0.24 mm

Critical current 65 A
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Table 4 Specifications of continuous disk winding

Claz Mol Ab

Specifications Value
Length of HTS wire 40 m
Number of stacked wire 9
Inner Dia. 190 mm
QOuter Dia. 200 mm
Height of winding 146.5 mm
No. of disks 7
No. of turns/disk 3+1 turns
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Fig 5 Continuous disk winding with multi-stacked HTS
wires
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Table 5 Specification of 100 MVA HTS transformer

Specitications Value Unit
Capacity 100 MVA
Rated voltage(rms) 154/22.9/6.6 kV
Phase voltage(rms) | 889/13.2/6.6 kV
Rated current (rms) { 0.37/2.5/1.6 kV
Connection type Y-Y-A
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Table 6 Specification of secondary winding of 100 MVA
HTS transformer
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