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Predictions of Equivalent Modulus of Superconducting Busbar
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Abstract: The cable body of the superconducting busbar conductor for ITER by the
multistage twist of the superconductivity strand and the pure copper strand is quite soft.
How to process it affects the equivalent prediction of the entire conductor performance.
According to the traditional composite theory, the following several predictions were
carried: only consider the functions of the stainless steel conduit outside the cable body,
the double insulation and the double shielding layer; the influence of the flexible cable
body is neglect, so only consider the function of its internal helium tube; the material
nature of the cable body is assumed the isotropism, which the elasticity modulus is 1-10
GPa (here taking 2 GPa); combining the homogenization theory with the composite
damage theory. Finally, the equivalent elasticity modulus and the reference experimen-

tal moduli were compared. The result of the last prediction is relatively reasonable and
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the influence of the cable body to the superconducting busbar conductor is very small.
Key words: ITER; superconducting busbar; composite; equivalent elasticity modulus
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Fig. 1  Cross section of superconducting

busbar conductor
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Table 1  Material qualities of various components

under liquid helium temperature

FR YRR /GPa AR IR R X%
Cu 138 0.338 —0.295
NbTi 82 0.333 —0.188

316LN 207 0. 282 —0. 306
G10 35.9 0.3 —0.713
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Table 2  Predictions of equivalent modulus

of superconducting busbar [
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Table 3  Predictions of equivalent modulus of superconducting busbar ][ and [
R/ GPa
EHBE Void Vi Vi
T = T =

BIREE 0.2 Cu:0. 8

WoREL 0. 34 0.417 7 Cu:0. 242 2.0
EIREL 0.9830 0.017 0 3.5 5.5
WAREL 0.761 0 0.239 0 52.2 53.7
HOREE 0.634 6 0.365 4 46.2 47.2
FOREL 0.986 6 0.013 4 48. 4 49.3
WTRELS 0.877 8 0.122 2 46. 8 47.7
HOREL 0.939 8 0.060 2 56.5 57.3
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Table 4  Predictions of equivalent modulus

of superconducting busbar [V

R
CREEE ERERL i/ GPa
V yoid Vi Vi

BI1REL
B2RES
WAL 2.9(1.4)
HFAREE 19. 6(50. 2)
B5REL 0.634 6 0.365 4 44.6(45.0)
W6 REL 0.986 6 0.013 4 46.8(47.2)
W REL 0.877 8 0.1222 45.5(45.8)
FOREL 0.939 8 0.060 2 55.2(55.5)
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Table 5 Comparison with several equivalent

modulus results of superconducting busbar
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