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Fig. 12. Temperature distribution at t = 18 s in the whole considered piece of conductor (a), and in its final section (z ~ L) in the cross-sections of the individual
cable components: HTS rings (b), copper CORC® cores (c), copper supporting structure (d), steel jacket (e). All figures (a)-(e) were obtained assuming P = 20 W/m =
const, while the heat transfer coefficient between each pair of adjacent thermal components was assumed constant equal to heoneaee = 30 W/(m?K).
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Table 3
Temperature of the final section of the considered short piece conductor (z ~ L)
att=18s, P = 20 W/m = const and heontaee = 30 W/(m?K).

Component Temperature (K)

ANSYS min ANSYS max THEA
Cu strand core 10.60 10.60 10.65
HTS CORC® annulus 10.62 10.62 10.68
Cu structure 5.47 5.50 5.52
Jacket 5.36 5.42 5.46
Helium 5.03 5.03

Table 4

Results of the hydraulic analysis at no heat load. Single CS1 module (full length)
and CS1L module divided into two submodules CS1L and CS1U (half length)
were considered.

Parameter (unit) Full length Half length
Mass flow rate (g/s) 9.2 135
Velocity (m/s) 1.1 1.6
Reynolds number (-) 3.4e10° 5.0010°
Residence time (s) 659 225
102
whole cable
-
<
2
£
~ 10°
<
£
€
100

0 100 200 300 400
time (s)

Fig. 13. Time evolution of the minimum temperature margin in the CS1 (solid
line) and CS1L (dashed line) conductor.

helium mass flow rate) were in reasonably good agreement. The trans-
verse temperature gradients in the cable cross-section observed in the
ANSYS model were relatively small, despite very conservative assump-
tions regarding the thermal resistance between the solid conductor
components. This indicates that the use of 1D models in TH simulations
of the considered CORC® conductor can be justified.

Preparatory work to simulate longer length (about 50 m) of
conductor (i.e. replacing the actual jacket by a cylindrical one with the
same cross section, which enables considering 1/6 of the solid domain,
and thus reducing significantly the simulation time) is ongoing and the
preliminary results seem promising. In order to simulate longer lengths
of conductor, the model of the fluid domain should also be improved to
predict correctly the reduction of the mass flow rate under the influence
of the heat sources.
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Fig. 14. Time evolution of the strands temperature (a), temperature margin
(b), and pressure profiles along the CS1 (solid lines) and CSI1L (dashed
lines) conductors.

Fig. 15. Time evolution of the helium mass flow rate at the inlet and outlet of
the CS1 (solid lines) and CS1L (dashed lines) conductors.



