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Abstract - This paper deals with design of heater
trigger switching in a persistent current system (PCS)
by finite element method (FEM) analysis of YBCO
coated conductor (CC) tape. Most promising
superconducting wire is YBCO coated conductor tape
in these days for its high n value and critical current
independency from external magnetic field. It is
expected to be used many superconducting application
such as fault current limiter and cable etc. The
superconducting magnet which is operated in
persistent current mode in SMES, NMR, MRI and
MAGLEV has many advantages such as a high
uniformity of a magnetic field and reducing a thermal
loss. A PCS system consists of magnet power supply
(MPS) which energized current to a magnet, heater, a
coated conductor tape for switching, and
superconducting magnet. In this paper, the
characteristic of thermal quench of the YBCO CC tape
and BSCCO tape by heater trigger analyzed by FEM.
And optimal length of heater is calculated by
temperature and time analysis. This heater trigger
analysis is expected to be a basic concept of PCS
application design.
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Fig 1. The schematic of persistent current mode
system
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Fig 2. 3D model for analysis by finite element method
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Fig 3. 3D simulation result of BSCCO tape with 1.3A
heater current after lsec
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Fig 4. 3D simulation result of YBCO tape with 0.7A
heater current after 1sec
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Fig 5 Time dependent simulation result of YBCO
tape with 0.7A heater current

a3 5% YBCO CC AAE AHE3F PCSH 3)H AF
07AF 713tE o, A7t Ao W& YBCOAIA )
A HL LEEEE JERE ZF 2 Zolch FHE <
7Zbetm 127} XD F 93K7HA] AA4din] ol mezA
=49l YBCOS] UAILxE olitolmg PCSY 3JEHED
AE T3 2943 715 S F79E F UES ¢ & Uk
227} A ¥, YBCOAMA] =49 Hx 25: 104K7
A gep7hA goh =3 3HE A4S 9, 053 YE BK
o3l 2%7t WolABE YBCOE A% Az A
o] ok ol ARE Tl 38 FHF 07AE UhE
4 Je] FEHEIAS AL T22HE YBCOAA
9 2934 548 Qg £ Utk

3.4 E

B =RdME 222AE A4S o438 d7AF =
Ax19) 38 EAH EAL 339 2EHE 53 /%
s4aRlog AEYolAdstn APt Al AMH
22AE HAZE #A 483 = BSCCO A
A EA de] AFHAAD e AAY Te&xAE
A2l YBCO CC AAjolty, A4 PCS HHle) NiCr 3
HE 732 2 9o HAE & 3 bZg HYyor &
A7 334 2dg s Ayt A A 1
29 AZto] AYA LLEZAE AAr} IXNE B
g 7] 98, 38 AfFe 427 134, 07AS A7FEY
th 12 ¥ 32T AAoiMe exE¥E Ztz} 9
A LE oAl 112K, UKo 2 sjM gt

ol33 A}E ol&3ly, YBCO CC MAE o] &3 1
22T YTAF 29XE AgHog A F A
53] m22AE HAS AXNANL £ Jde HFY
BN E ALste Hxo 3 AFE 293 57
& AT F IEE s} ol nLxALE JFTHF
Do ohlg), 2Ax AYFH F FHEIYAES ¥
1

*

2 Al 29 2]

g A7t DAY 5871297 (RO1-2004-
000-10783-0) XYz Y= L.

(0= g |

[1] Yeong Sik Kim, Yong Soo Yoon, Min Cheol Kim, Duck
Kweon Bae, Min Cheol Ahn, Woo Yong Cheon, and
Tae Kuk Ko,"Determination of leater Triggering Parameters

of Superconducting Power Supply With Series-Connected Do
uble-Pancake load”, IEEE Trans. Applied. Superconductivit
y, Vol. 14, No. 2, pp. 650~653, June 2004.

{2] D. K. Bae, "Characteristic analysis of a heater-triggered
switching system for the charging of Bi~2223 double-pancak
e load,” IEEE Trans. Appl. Superconductivity., vol. 13, no. 2,
pp. 2227-2230, June 2003.

[3] AF. Mills "Heat and Mass Transfer”, Irwin, pp. 123-220

[4] T.K.Ko, Y.S.Oh, S.J Lee, "Optimal Design of the Superco
nducting Persistent Current Switch with respect to the Heat
er Currents & the Operating Currents”, IEEE Tans. On Appl
ied Superconductivity, vol.5, No.2, June 1995

[5] Sang-Soo Oh, Hong-Soo Ha, Hyun-Man Jang, Dong-W
oo Ha, "Fabrication of Bi-2223 HTS Magnet with a Superco
nducting Switch”, IEEE Trans. on Applied Superconductivit
y, vol. 11, No. 1, March 2001

- 1230 -



