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Abstract

Interconnected power system operation has given rise to the problem of increased fault levels and
leads to over stressing of all the components. Use have been made of recently developed high Tc
superconductor in devising a superconducting fault current limiter (SFCL) that promises optimum
performance in terms of capital cost, size, auto sensing, operational losses, response time and
reliability. Recently, research about the application of the SFCL is actively progressing in Korea. To
be applied for SFCL practically, the electrical insulation design of SFCL must be developed. Therefore,
this paper presents the result of an investigation of the dielectric characteristics of turm-to-turn
insulation for SFCL in liquid nitrogen. The dielectric characteristics of turn-to-turn insulation models
of SFCL were investigated. We obtained following results.

The breakdown voltages increased as the spacer thickness and length increased. And the breakdown
voltages of turn-to-turn model without spacer were higher than the breakdown voltages of
turn—-to—-tum model with spacer under impulse as well as AC voltages. The information gathered in
this test series should be helpful in the design of liquid nitrogen filled SFCL.
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Fig. 1. Turn-to-turn electrode arrangement.
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Fig. 2. Impulse equipment.
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Fig. 3. Effect of electrode gap on AC

breakdown voltage in liquid nitrogen.
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Fig. 4. Effect of electrode gap on Impulse
breakdown voltage in liquid nitrogen.
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Fig. 5. Effect of surface length on AC surface
flashover voltage in liquid nitrogen.
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Fig. 6. Effect of surface length on Impulse surface
flashover voltage in liquid nitrogen.
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Fig. 7. Effect of surface thickness on AC surface
flashover voltage in liquid nitrogen.
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Fig. 8. Effect of surface thickness on DC surface
flashover voltage in liquid nitrogen.

—
(o]
T

:
:

Surface flashover voltage (k)
>

(o]
L

a9 79 turn-to-turn AFE o] &3t AC dH
WA AgE Jehz a3 89 DC duwrd A
e bt ACS DC a3 d AYL ME
g Age Jedo AC duwd ke
spacer ¥ 7} F7bge] wel A Fopsts B
2 el A ¢ spacer Hol7t FUbgte) we} @A
Z4skA g AEE Jebdc DC dwiyd A
B FA g wel HA Sotsle A%E

- 68 -

etz ACSt €8 spacer ZHel7t F7Hel

wal Frbeste AFS vepdch oeEkd JA4g

spacer F71¢t Zeolo] digr AFrt WL HaF
o2 Atgdr)

4. &2 =
Ed3E 45 nexdE #5718 DC Y
¥ HZ Hd éﬁl"“‘ 8 AC, DC, Impulbe Jﬂﬂ
Aol HAEANE dT8d s gL
Ak

448 "3 AYst F745] ot Zé?‘i‘-ﬂ"é!%
b3ttt 2etets A S JEhidh 53,
ol A#MAL HE vif B HAUYS _‘i%l°
o, Ae] HolHe] wet HEA-HH-nR A
55 HAAE ol Fol dAWHo] AU
Impulse Bt} ACOlA, spacer’t 1 Z 92 3l
T 25 x3rp wal ebgo.

AC, DC durd Hboll spacere] 7 Fgko]
aA vetgen, £47 443 49 ACRY DC
ol A dAwrAole] geke] AA vebwtd. wely F
AHA FIAG del dddelst FAE A4
3 m#Eojof & AHolr,

At 2

B d7e 2147 ZEH 9T
Adz2d=E871EME Adde
g3 FFHAAFU

TAEALD 2
AH] Aol

nZ{_n

ra

L

(1] AF, W53, 388, “gA2ZL T4

A%

AgEA 547 A7AAA2TH=TA, 16

4, 13, p. 70, 2003.

[2] T. Nomura, M. Yamaguchi, S. Fukui, K.
Yokoyama, T. Satoh and K. Usui, "Single
DC Reactor Type Fault Current Limiter for 6.6kV
Power System”, IEEE Tran. on App. Super., Vol
11, No. 1, 2001.

(3] H. mitsuii , "Review of the research and
development for insulation of supercon

ducting fault current limiters ", Crogenics
Vol. 38, No. 11, pp. 1159-1167, 1998.



