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Present conceptual design status

* Major effort concentrated in end 2021
* Present conceptual design is integrated in the global
machine model (including central array)

* Some interface issues still need to be monitored carefully

Baseline layout:
27 saddle coils (9x3)
fed by independent

power supplies
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Layout solutions ©) EuROfusion

Some special solutions had to be adopted

* 25 coils can be manufactured outside the vessel and then
inserted through the ports

* 2 middle coils have to be enlarged due to the interference with
the ICRH antennas and have to be mounted before the assembly
of the last sector of the vacuum vessel

* Another middle coil should have a slightly different set-up due

to the inclination of the NBI port
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2022 sub-deliverables

* Conceptual design support (physics requirements)

Technical specification support (coil positioning and dimensions, cable identification, cooling strategy, ...)

e Joining and testing of multi-material components

e Static structural analyses on in-vessel coils under EM loads - Engineering design of the attachments to the VV of the
divertor coils with static EM loads analysis

» Sharing of results, in particular EM forces, obtained from global model analyses (outsourcing from integration in the

global model)

2022 team is made up by an effective mix of groups and competences!
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2022 proposed main milestones © EUROfusion

In 2022 we are working to reach some important milestones

Revise and stabilize ICN requirements (= kAt, potential waveforms)

|dentification of parameters for cable design and manufacturing. Identification of the cable insulation technologies
for coils and implications on joining of coils to feeder

R&D of the joints between coils and feeders, manufacturing-installation sequence of the system

Load specification for analysis and verification of the system

Design of supports on vacuum vessel consistent with system installation sequence. Mechanical analysis and
verification of supports on vacuum vessel

Keep monitored all interfaces for integration in the global model

—> By the end of the year:

Technical specification for procurement of the cable for ICA and ICN

Technical specification for the procurement of ICN
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ICN requirements © Evrofusion
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ICN cables status
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Present design assumes 16 turns cables: reference ASDEX-U- 7' o

. . . . 26x1,5
like conductor layout: 26 mm diameter, active cooling, e =y
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TEFZEL electric insulation and vacuum containment liner.

Presently assumed max current: 2.5 kA (i.e. 40 kAt total peak

current on each coil).

Cable critical points:
 TEFZEL insulation might give issues for joints and small curvature radius design

* Mineral insulation (MgO, ITER solution) is also under consideration, it could also solve some issue for joints between coils

and feeders although its hygroscopic properties might be a problem.

e Cooling: in case of max kAt increase, active cooling also during operations (not only in between shots) might be necessary.

Joints: expertise from Department of Applied Science and Technology of PoliTo on characterization of joints and joining

material is extremely welcome!
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