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Study on Assembly of TF Coil Structure in KSTAR Tokamak
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Abstract

TF magnet structures are the main structural components in the KSTAR magnet systems to protect
the superconducting coils from mechanical, electrical, and thermal loads. TF coil structure supports CS
and PF coil system. The inter-coil structure contains adjustable shear keys and conical bolts to provide
pre-loading in toroidal direction and to resist against in-plane and out-of-plane forces that are the most
critical loads on the TF magnet system. The conical bolts and shear keys are specially designed to
assemble easily and to provide a convenient accommodation for a good alignment. The connection plate
that is one of the prototype fabrications had been manufactured to study adjustability of conical bolts
and shear keys for assembly of TF coil structure. We could measure the misalignments at the keyways
and conical holes with the misalignment measuring instrument.
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Fig. 2 Coordinate & misalignment of TF coil
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Fig. 7 Measuring method of spacer misalignment
measuring instrument
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Table 1 Measuring results of misalignments of

keyways (unit: mm)
No. 1-1 [ 1-2 1 1-3|1-4[1-5]|1-6 |1-7]| 1-8
[ A4 [ 1ar [oar [ 070 [o6L] 00 [03U] 00 [ 21U
No. [2-1|2-2|2-3|2-4|2-5|2-6|2-7|2-8|2-9|2-10
HAF 0.6U]0.8U]0.6U]0.9U]1.2U0.6U|0.7U]0.5U]0.5U | 0.4U

Table 2 Measuring results of misalignments

of conical holes (unit: mm)

No. 1 2 3 4 5 6 7
\AAE | 07 1 10 [10] 0916 |11 ] 11
No. 8 9 10 | 11 | 12 | 13 | 14
AAEg |12 | 17 [ 16 ] 07 15111
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Fig. 15 Measuring results of item a at spacer
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Table 3 Gap of keyway at IIS (unit: mm)

1-1
0.25

1-2
0.03
0.2 [<0.03
0.03 [<0.03

1-4
0.1
<0.03
<0.03

1-5

0.35

0.15
<0.03

1-6
0.7

1-7
0.2
0.08
<0.03

1-8

0.25

0.05
<0.03

Gap 1
Gap 2| 0.35
Gap 3| 0.07

Table 4 Gap of keyway at OIS

<0.03

(unit: mm)

2-112-2]2-3 2-512-6[2-7]2-8 2-10

[2-4
5

[Gap 1] 0.15[ 06 [ 0.4 [ 05 [0.08[0.15[ 0.2 [ 0.2 [0.15] 0.2

Gap 2|<0.03 0.1 {0.15]0.090.09 0.09

Gap 3[<0.03]0.05]/0.07]0.04]0.03]0.04] 0.1 | 0.1 0.07
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