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low field grades of a layer wound DEMO TF coil
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BACKGROUND: In 2015: High Field Conductor prototype

— Increasing field
Feasibility studies for a layer-wound TF coil in EU-DEMO. -

- Op. conditions 81 7kA—13 T
Advantage: optimized distribution of steel and superconductor in winding pack. : (2015 DEMO version) |

Accumulating load
Approach: Wind & React coil; rectangular CICC Concept #S.C. strands (1 mm) 1080
with distributed pressure relief channels. - R J_nonCu (A/mm?) 192.6
Objeci of the preseni work: o = R Cable Layout 3x3x4x(5+C1)x(6+C2)
* 7.0——"

.................................. .- Twist Pitch Sequence (mm) 103/135/175/227/690

6.9 —-\\.\. -------------------- ®

Current Sharing Temperature (K)

1: Low Field Conductor: how fo distribute a small number of ¢
ey V.F. in cable bundle 24.6%
superconducting strands and large amount of Cu wires?2 Round-to- -
. . . >’ EDIPO Field: 12.35 T o LEFTafterwucp Jacket Thickness 6.9 mm
rectangular compaction of thick steel jacket feasiblee What is the 6.6 Sample current: 81.7 kA "1 RIGHT after WUCD | |
. T e T ™ Outer dimensions 38.8 x 80.6 mm?

Number of e.m. loading cycles

performance of such CICC, with large electromagnetic load per s.c. strand<
In this CICC the Nb,;Sn operates with

Nb.Sn Strand by WST (China) \\8] :0.55% < ¢ < -0.50%

2: Inter-layer “invisible™ Joint: >

Low Field Conductor manqufUig trials Thin spiral (0.5 mm thick strip): LF1 - LF2 Joint sample

..'_.,

Cable Layout: foo large deformations during A sample of the joint between LF1 and LF2

CICC compaction. [t was T mm for the SULTAN facility is under preparation

in 2015 High Field prototype.

for qualification tesfs.

3cu1

FORMAZIONE DEL PETALO TIPO2

FORMAZIONE DEL PETALO 1TIPO 1

Nb.,Sn Strand by WST (China) \\\f

Different aspect ratios explored.

éed-back on desigm

- Thick spiral OR not at

;o Z%ICEOB‘;E%”‘S;WSI.O” ) 70.8kA-7.1T  70.8kA—6.0T the center of petdis:
#S.C. strands (1 mm) 120 180 - Large copper cores
# Cu strands (1.0/1.5 mm) 690/ 120 630/ 120 distributed between TSRS meoumer
. nonCu (/i) ool
Cable Layout +[§>2<)3((CZJ)(]1<?;%§[)]>)J6335:2)) +3C(UZ)))(((31XS(CS++2CC1L;2((6+ - Round-to-Rectangular EN E.’Af
Twist Pitch Sequence 110/125/145/175/500 mm compaction with thick . Joint Desig N

wcke’r OK. e

®) FLSiop  Eotom tossarh o anin procromme 20142015 and 20192020 nder arort aereement o £33055 e veos ona | | Next steps ~ 0Int sample manufacture being finalized, to be tested in the next months;
) EUROfusion | PS Change to thicker spiral; to be agreed: DC / AC performance test.

opinions expressed herein do not necessarily reflect those of the European Commission.

Target V.F. in cable bundle 26%
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