KSTAR Z2&El2] TF 32 HAE

=8 0lAtY, B2 HiME| 3RS, Q¥ gis))| @g=, HJet
o= J|ElE N g

Test of the KSTAR Prototype Toroidal Field Coil
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Abstract - The KSTAR (Korea
Superconducting Tokamak Advanced
Research) prototype TF (Toroidal Field)
coil was tested in the superconducting coil
test facility in KBSI (Korea basic Science

Institute). The test was divided into
several campaigns according to the
objectives. The objectives of the first
campaign were to cool the coil into

operating temperature and to find any
defect in the coil such as cold leaks. From
the results of the first campaign, which
was carried out during Jan. 2003, any
defect in the TF prototype coil was not
found. At the second campaign. the
large-current charging experiment was one
of the major issues, and was carried out
during Aug. 2003. In this paper, the test
preparation, and the test results of the
second campaign were presented.
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Table 1. Parameters of the conduct

Parameter Value
Strand material Nb3Sn
Ratio Nb3Sn/Cu 1:15

Strand diameter
Number of strands

0.78 mm after chrome plating
486 (SC 324, Cu 162)

Cr plating thickness 1-2 pm
Cabling pattern 3x3x3x3x6
Conduit material Incoloy 908

Conduit dimension 25.65(h)x 25.65(w)x 2.86(t.
Void fraction of the conductor38.2%

RRR > 100
Hydraulic diameter 0.42 mm
Wetted perimeter 1.19 m

Table 2. Characteristic data of TF0O

Number of pancake 8
Number of turns/pancake 7

Total number of turns 56

Coil Area 86 m’
Rated current 352 kA
Inductance 19.8 mH
Insulation between turns 0.81 mm
Ground Insulation 5.6mm
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Fig. 1. Supporting Housing for TF00 Coil
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Fig. 2. Supporting Legs for TF0OO Coil
et 32 oAY + Y& F= WelA 7}

308

10 &A1& Al&3td

= G-
A2setEe AT

58 $A% 24 @

Beysel dAwe

2.2.3. "M

ZAEAA S AR Aol el 4, sel 2 4
A AAHEe ez, WFIAL S7Uel 4
2 AgAT. AdrldE ANE AAFE FERE

7 AAAFEHE ZA = Load Cell 2L ¥A,
a8z o]E9 Indicator 522 TFAHM, 2
3ol 18 3o JvehUglith EZ, TF00%:
AAFzEo] Ao AEL FAL &7 ¥
oz o] Oy 4o HART

(o8

Fig. 3. Supporting Arms for TF00 Coil
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Fig. 4. Cryostat for TF00O Coil Test
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Fig. 5. Electrical Circuit for TF00O Coil
Test
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Fig. 6. Superconducting current feeding
system
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Fig. 7. Data Acquisition System for the
test
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Fig. 8. (a) Voltage, magnet current data, (b)
Temperature of Current feeding lines when a
quench occurred at current of 21.7 kA and a
fast discharge was activated
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Fig. 9. (a)Voltage, magnet current data ,
(b) Temperature of Current feeding lines
when a peak current was 28.9 kA and a slow
discharge was carried out
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