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Prototype magnet laboratory commissioning (1)

Some problems with the building: air conditioning, roof leaks,
space for winding machine.

Procurement of small equipment in good progress.

Call for tenders for reaction furnace and collaring press is
ongoing.

Production of coils for HL-LHC correctors is resumed in-house:
important dedication of resources for two years.




Prototype magnet laboratory commissioning (l1)
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ISAAC magnetic design to provide 14T

ISAAC: Investigating Superconducting Assembly to Address Common coil mechanics
Aperture decreased from 50 to 34 mm

Yoke very close to the coil (only 1.2 mm distance)

Intra-beam distance tuned to decrease a2

Middle yoke has a strong influence despite its assembly could be not straightforward

Protection is possible using a dump resistor according to first simulations: Ry,.,, = 45 mQ yields a hotspot
temperature of 286K and 900V voltage (adiabatic simulation)

Final RMC CC
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ISAAC mechanical design: stiff support structure

= Let’s explore the use of yoke as support structure

= Upper part is made in stainless steel: it may help to
contain the large Lorentz horizontal force

= Aluminium shell also contributes to hold the forces

= The coil would lose contact with this part during cooling
down: it could move horizontally without friction

= Assembly with bladder and keys is not modeled yet
= Slight preload just to keep contact between parts
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Mechanical design: coil displacement

= Horizontal coil displacement below 0.5 mm

Coil X (Cold)
Inner Outer
-0,021 mm | -0,146 mm

-0,02068 Max 0,32474
e ozsond COOLING
-0,062459 0,22754
-0,076385 0,19514
-0,090311 0,16274
-0,10424 0,13034
-0,11816 0,097936
-0,13209 0,065535 Min
-0,14601 Min
Coil X (EM)
Total displacement Inner Outer
0,4054 mm | 0,3298 mm

-0,081255
-0,12354
-0,16583
-0,20812
-0,25041
-0,2927
-0,33499
-0,37728
0,18175 Min -0,41957 Min

COOLING + EM

Coil X (Cold+EM)
Inner Outer
0,3848 mm | 0,1838 mm

0,23394 Min
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Mechanical design: stress distribution

Coll stress below 95 MPal!
No significant problems for the structural parts.
Detailed design is ongoing.

150,23
140,92
131,61
122,29
112,98 Min

196,8 Max

38,648 Max
E 34,355
30,063

25,77
'1 »

21,477
E 17,184
12,891

8,5984
I 4,3055
0,012714 Min

0.44463 Min

604,33

COOLING COOLING + EM 51939

434,45
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ISAAC mechanical design optimization

COOLING COOLING + EM

We are exploring
different design
options to
minimize stresses ,
and coil H s
displacements. '
No final results yet.

Next step is to
adapt the
geometry to the
use of bladder and
keys for assembly.
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14 T CC demonstrator: magnetic design

- Based on existing strands at CERN.
- Aiming at 14 T at 50 mm aperture, 2 m long.

« First choice is 1.1 mm strand for high field coil and 1 mm strand
for low field coil.

- 1.1 mm strand is requested by CEA, PSI and CIEMAT.
-  We are also exploring the use of NbTi for the low field coil.

- No final design yet.




Conclusions

- Progress on magnet laboratory commissioning, but long way still
to finish. Full operation for the end of 2024.

- Detailed mechanical design of ISAAC model magnet is ongoing.

-  Magnetic design of 14 T common coil demonstrator is ongoing to
define the needs for 1.1 mm strand.




