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ABSTRACT

A Study on Characteristics of a Flux-lock Type
Superconducting Fault Current Limiter for Power System

Park, Hyoung - Min
Advisor : Prof. Choi, Hyo-Sang, Ph. D.
Department of Electrical Engeering,

Graduate School of Chosun University

We investigated the quench characteristics of a flux-lock type
superconducting fault current limiter (SFCL) according to the number of
the serial connection between the superconducting elements at the
subtractive polarity winding of a transformer. The flux-lock type SFCL
consists of two coils. The primary coil is wound in parallel to the
secondary coil through an iron core, and the secondary coil is connected to
the superconducting elements in series. The operation of the flux-lock type
SFCL can be divided into the subtractive and the additive polarity
windings according to the winding directions between the primary and
secondary coils. In this paper, we investigated the current limiting
characteristics of the flux-lock type SFCL. The fault current of the
flux—lock type SFCL with the additive polarity winding during first-half
cycle after the fault was limited effectively more than that of the

subtractive polarity winding. The quench time of the flux-lock type SFCL



in the additive polarity winding was also quicker than that of the
subtractive polarity winding. Therefore, we confirmed that the value of
limited fault current during the initial fault reduced in the additive polarity
winding. The fault current was limited faster with the increase of fault
angle in both the subtractive and additive polarity windings because the
quench time of superconducting elements shortened. In addition, the fault
current in the additive polarity winding was effectively limited with the
inductance increase of secondary winding when it was compared to the
subtractive polarity winding under the same condition. The analyses of
voltage, current, and resistance in  serial connection between
superconducting elements were performed to increase the voltage rating of
the flux-lock type SFCL. The power burden was reduced through the
simultaneous quenching between the superconducting elements. This
enabled the flux-lock type SFCL to be easy to increase the capacity of

power system.
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Fig. 5. The pattern shape of a YBCO thin film

Table. 1. Specification of a YBCO thin film

Parameter Value Unit
a2 A7 2 inch
2E YL 2 mm
A A 4 o] 420 mm

YBCOZ 7 0.3 pm
w5 7 0.1~0.2 pm
UA A7 18 A
YA L= 87 K
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Fig. 12. The appearance of cryostat

Fig. 13. The design of top flange
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Table 2. The designed parameters of a reactor for a flux-lock type SFCL

A3 ( FA2FH ) A7) @4
9= FHZA] (lov) 235 mm
A= FAAol (Jop) 250 mm
WE #3240 () 137 mm
W& 4ol (y) 155 mm
T4 (d) 66 mm
249 1,2 #* =+ 9
Y 19 A9 = ") 232 (63) mH
(Turns)
Y 29 AAYE ~( ©F ) 127 (21), 82 (42) mH
(Turns)
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Fig. 16. The self-inductances according to number of turns
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Fig. 17. The flowing flux into the iron core according to polarity winding
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Table 3. The designed parameter of power system

g 5 At F
1 44 A s 380V
2 d T 3 60Hz
3 AARAT 150A
0V ~ 480V
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5 Ao 3} + 3%°]

6 A Ay At Z AR} g7+ AC 10000V/ &
ZH32 9 U x|zt 100MQ0] A

7 AR
(2000V MEGGER)

8 2 12k A/ 23FY

(a) The input part (b) The control part

Fig. 19. The controller of power system
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Fig. 28. Current waveforms in case of subtractive polarity winding

according to fault angles
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Fig. 30. Current waveforms in case of additive polarity winding
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Fig. 40. Current waveforms according to the number of the superconducting
element in a flux-lock type SFCL
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