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Abstract: HTS transformers which have been de-
veloped until now had only fundamental structures.
Among the auxiliary functions of conventional
transformers, voltage regulating is the most im-
portant one. For the voltage regulation, conventional
transformers are equipped with on load tap changers
In this paper, we describe the possibility
of the HTS transformer with OLTC. For the case
study, we designed a single phase 33 MVA HTS
transformer with OLTC. It is one of three individual
HTS transformers which composes a 3 phase, 100
MVA transformer. It is expected to substitute for a
3 phase, 60 MVA conventional transformer in Korea.
The parameters of an HTS transformer are varied
due to the gap length between primary and secon-
dary windings. The length was decided for the
transformer to have the impedance of 12 %. Its size
was limited to the one of the conventional
transformer. The characteristics of the HTS trans-
former were analyzed in both case of having OLTC

(OLTCs).

and not.
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Table 1. Specifications of the HTS transformer.

General Property Capacity 100 MVA

Voltage / Current|154 kV / 0.37 kA

Primary

Winding Type | Continuous disk

Voltage / Current|22.9 kV / 2.5 kA

Winding | Secondary

Winding Type Layer
) Voltage / Current| 6.6 kV / 1.6 kA
Tertiary -
Winding Type Layer
Core Magnetic field 14T

Table 2. Design targets of HTS transformer.

) % Impedance 12 %
Operating -
System efficiency > 993
Height < 7,600 mm
Limits of Width < 16,680 mm
Dimension Thickness < 2,450 mm
Weight < 105 Ton

Table 3. Specifications of Coated Conductor.

Thickness of HTS wire 200 m

Width of HTS wire 4 mm
Stabilizer Cu, Thickness 75 m

Thickness of YBCO layer 2 m

120@ 77K, 0 T

Critical current

28 @69 K, 0T
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Table 4. Result design of 100 MVA HTS
transformer according to the V/T:100.

Conventional transformer
. Size | Volume| , Efficiency
C t v/T / MVA
wpacty m | ) | [%]
60 MVA ] 100] 5.5 20.6 0.28 99.3
HTS transformer
. Size | Volume| , Efficiency
C V/IT / MVA
apactty m’ | o) |" (%]
100 MVA]| 100 4.6 15.7 0.14 994
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