Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 7, p. 602, July 2009.

= 2 PEEN
HEdzg a2

EME Wireg] M

TredFolAMe Hx A

Thermal Quench at Current Terminals of the Conduction—cooled HTS Wire
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Abstract

The heat generation in the high-T. superconducting (HTS) wire is related with the cost efficiency

and safe factor of HTS devices. This paper deals with the thermal quench at the conduction-cooled

joint between HTS wire and copper terminals. The 3-D numerical simulation of thermal distributions

in part of the copper terminals was implemented and the premature quench at copper block was
observed through the test. The results will be helpful to design the conduction-cooled HTS magnets.
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Fig. 1. Three dimensional FEM model.
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Fig. 2. Thermal conductivity of copper.
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Fig. 3. Distribution of temperature in connecting
part(75 K, 300 A, 200 Hz).
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Fig. 4. Distribution of temperature in connecting
part(75 K, 300 A, 600 Hz).
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Fig. 5. Setup for the thermal runaway test of Fig. 7. Voltage and current characteristic of
HTS wire. HTS wire at 80 K.
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Table 1. Specifications of the used HTS wire. ] | teo
Superconducting material YBCO g ™ E :-\\\‘1
Average thickness 0.2 mm H "‘."'_‘\\ (% g
- =
Minimum width 4.27 mm = 7] “““*--._ B
- ” e o
Maximum width 4.55 mm s P ey \-q .
Minimum double bend diameter 8 et : oM :::: / 5
(RT) & | s
Maximum tensile stress (RT) 250 MPa k e =00 =0 Ao "
Time (sec)
Maximum wire tension (RT) 19.3 kg T —
a - i %.'TET = E =1 .
) ; ; 3
Maximum tensile strain (77K) 03 % Fig. 8: Tempershre: profile according o ‘the
transport current.
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Fig. 6. Voltage and current characteristic of Fig. 9. Thermal runaway characteristic of HTS
HTS wire at 75 K. wire.
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