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Characteristics of the break down current of HTS tape
with different insulator

‘Jae H Kim, J. H. Bae, J. W. Cho, H. J. KIM, K. D. Sim, , K. C. Seong, H. J. Kim
Korea Electrotechnology Research Institute (KERI)

Abstract - Characteristics of the break down current
of HTS tape with different insulator are described.
The various insulators are utilized for enduring the
high voltage in superconducting power devices. The
break down current of HTS tape largely depends on
insulators wound round HTS tape.
In this research, The break down currents of Bi-2223
tape, which is widely used for superconducting power
devices are tested and discussed. It is expected that
results from this study can be utilized as basic data
in designing superconducting power devices.

.M 2

He ne2ASHY A% PO A} mexA
TAHAE o83 HFHIY 22 BT FA ol o
g Q77 @23 R Fo AvH1RZ)

B $87153F Bi-2223 TapeE ©)83 1223T
AolEel A% 71E9 AHx AlolEd HA &,
A A}, A& £330 sHEsith

a8y 22AE A7 HALHA dAAF
ol3lz AFV} T2A HAY, ATAL Ade FAA
o oF 10084, A=W A= 20 ~ 30
v Az o] wf$ Z FAFIE 340 F WX 5AelE St
FeHom s27 ot olg Zo] s & HAAR
thste] Bi-2223 Tape: TASHA @3 At HAF F
354 =3 glojof dh3]

B dpoiMes 12xAx AlojEd of5z e
Bi-2223 Taped AZAPH(AMSC, INNOST, TRITHOR,
SUMITOMO) ¥ dAQAd @& 1&xAxde &4
Foll gt 488 4235, 2 23E 4314k

2.2 B

DeRAE AH7|Z ARA AVAEALE M Fasg
FAeAe FuE ZAE AcEY FE, H£HLEFE
AAAR = AR Fa3 4L 3 JE AR
Aol o] AL Al27tsF AAAIE= 1A, A,
F%50) A2 RASAY7 e FALANA AHEAT

ZAE ME7)7] Ao olA H7] AAAEE 2
oA Aasled SA LA ALEE7| QE 2= B
HA5 o] Za3

2 AYdre 245 AH77] LA ARREE dE
29l HAAENPP Laminated Paper, Kapton Tape)E
AFR-Ete] HQE 4S9 AAE A ARE ALY @
AAFE vmsgoh

2.1 Sample2| ==
1L 94 AFdYed A8E T2 AEMY &
A& vlaste 7zt AzA B2 Jeld g

¥ 1. Specifications of Bi-2223 Tapes

Maker | (e 7| o
( A‘;\nl\cfffan) 114 42 x 031
oSy 61 42 x 023
SU}}“;;?)V‘O 7 393 x 02
(TG%IHT;;I?;‘) 4% 328 x 022

¥ 19 Bi-2223 TapeE AZ¥ Sample?] AA Aol
260mm, Z} Sample®] ALHT Azle EF 120mm=
X931 Current Leadt 72 8HE& o]&3%ch

a3 18 ddAle wE Bi-22239 @XAR{F 5AL
A18&7] gl AFE Sample FA4x=olth AlxARE
pe2AEME FAd FHE 5 U=F 589 T
Current lead® SZtZF 02 vjX|slm, FHAA ] g o
AL B3y A 4 H9 FU F 20mm, T4
46mme} AAAE A}

19 1. Sample?] 7=

22 AEuhy

a¥2e DC #AF o v 48743 £ ol
c}.

Sampled] AF TFL IDXAMY DC/AC POWER
SUPPLYE A& 8193, 2+ Sample] Astedolr] o
A NFzE xolz ¥ FTEZ A HIAFEZ)
(YOKOGAWA DC AMPLIFIER)E %33 % DAQ
Board$} Libview =% ZT21#d& ALg3ated PCol A&

- 1121 -



et w3, g e ddAF S48 viasi
As) 2B AA Kapton Tape, PP Laminated Paper®
ro] 48E A skgd.

AC ZAF o5t GHAME 2 DCAA Y FY3 Y

POWER SUPPLY

Iy 2 497 2 3y

23 A

¥ 2= DC 50A/per sec®] HAFF7H&Z IITS tape’t
aMg o 7tx 5% Zao|ty. Kapton Tapelt PP
Laminated PaperZ ol-438ld AdE 1L23EM &
AAFE vlxsA Ao

T3, vlEAA] FHAFRee] BlmelXe 40 ~ 50%
Az A Jepgth 223, Sampled] B4 HAXE
Aarole Ad" FEAM, wldAAds Current
Leads} Q133 FEoA Yojxich

38 3, 29 4, 2¥ 5= vlA 9, Kapton Tape &
4] PP Laminated Paper QA9 DC g¢8A{F 28
ol IY 6& @HE LTS tape Atzolch

3% 2 DC &M F vl

FAA | Kapton |PP Laminated| ¥1d9
A ZA} 0y Paper [A] Al
AMSC 293 312 498
INNOST 293 289 489
rSUMITOMO 248 255 419
TRITHOR 224 236 | 449
500 4 R
: i /
i | .
| e SUMITOMO : : E
Z, "
€
4
R
1063 4

o5 -
=3

4 6
TIME(s}

TRITHOR
~—— SUMITOMO

DSOS
i

Current {A]

&
TIME(s]

Z1¥ 4. Kapton Tape H¢€A DC ¢HA A%

se0d '
§OTKLN,
i AMSC
404 ;. ——INNOSY
| TRITHOR
P ———SUMITOMO

300 4

Current [A]

109 A

T T H — T
& 2 4 & & 10

TIMELs]
1Y 5 PP Laminated Paper Q4] DC ¢t A H

o

219 6. 93 E HTS tape AR

T 32 AC AFEE 50A/per sec2 BAo] ol W 7}
A EAHE Aytolrt DColMe HAn o] HAA 9
@ddo] wAdA o visA HAF] e HRANA dojd
e AL 25 Utk

ol2g Ygle Bi-2223 Taped] Add Ry Yz4=
Mol grEREH UmxAN, AF7E Figel gt A
2] ool 25 9 AYPAPRo] FAZ FUisA7] WE
ojct. ¥3%h ¥ 13 E 29 ulmold ACYHXNAFIE DC
DAAF viE) 128 ~ 158 A% =ZA JEch 2
ol f& A o)lFo] nLEAUTHA TSt v
Fe A7k AFS AFe vsEg, DC AF B
Aol YRE&E Aol AC AF BAHA R A7) #

Mo

- 1122 -



H3. AC G HF ¥z

% PP
aor | | e | G
AMSC 369 398 640
INNOST 390 370 540
SUMITOMO 311 330 539
TRITHOR 308 305 503

aY 7, 29 8, 1Y 9= ACAHZAY mg uHa
#], Kapton TapedHA], PP Laminated Paper 249
ot}

800

Current [A]

-1
0.0 05 10 15 20 25 3.0
TIME[s]

a9 7. ¥ HAA AC @AAF

820
; : TN,
800 - : e e AMSC
: i ——INNOST
s TRITHOR
i ——suMiroMo

Current [A]

00 05 A 15 20 25 30
'HME]s].
19 8. Kapton Tape AIAl AC S AF

1 TRLN,
00 4 1 ~——AMSC
. i ——— INNOST
.mf ........ g+ ] TRUTHOR
200 4.3 " !
g
9 et
o
-400 1
600
-800 i T ¥ —
00 25 1.0 15 20 25 3.0
TIME[s)
213 9. PP Laminated Paper A€ AC XA F
34 =
£ ERdME A71Ade] AAF 9% 2 2AE
A g rjAe 9FE HAES T Yolrty o
<3 2L AE8E 4o

@ AAA(PP Laminated Paper Kapton)& ©]&3% 2

ZATAY HE, HAL ge Ffd wA
S AR} DC/AC°1] Cﬂ*ﬂ’ﬂ BE 40 ~ 50%AT
=}

@ Sample®] QAL AAF F-HolA w3y}

@ FY% 2AdME AC GAAFIE DC AT
12 ~ 1549 =r},

@ 2J= AYH|7) NEA A5y FAL A3 A
2 548 1 go] o]F o] Ao o

YF L2 AT A AAA 2B E 889
Reg W 54“1 QHAFY YR A5 wAS
7337 -ABM A2ZPTHY B vl o
2 94 9 2545l §§ A3t olojAof & Aeow
uag \:}

f

1

b
o

¢

el 2

£ QA7E 2047 ZeH 7RG A
2AESE1ENL Adud a7 Ao od
&yt

[E 2 2 3]

[1] S.W. Schwenterly, S.P.Mehta, M.S.Walker and R.H.Jones,
"Development of HTS Power transformer for the 2lst
century;Waukesa Electric  ystems/IGC-SuperPower/RG&E/
ORNLSPI Collaboration”, Physica C:Superconductivity, Vol.
382, pp. 1-6, 2002.

{21 V.Cavaliere, M.Cioffi, A.Formisanao, R.Martone, "Shape
optimization of high Tc superconducting magnets”, [EEE
trans. on Magnetics, Vol.38, pp.1129- 1132, 2002.

[3] 2AFS, ‘a1 AT AN AL, D22AE WY
Al #g FFB 1A, pl67-185, 2001

(414499, “mezxAdAx AA9 FHF FA 4" ¢F2A
= A3, 20029 s&uld] =87, p24l-p244, 2002

- 1128 -



