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Argomento della tesi: 
DTT is one of the largest superconducting tokamak under construction with the mission to get scientific and 
technological proofs of power exhaust in prospect of the first nuclear fusion power plant [1, 2]. The 5.5MA 
maximum plasma current, 6T toroidal magnetic field at the plasma center, and 2.19m plasma radius make DTT a 
flexible and compact facility for testing D-shaped plasmas with different configurations of heat load spreading. 
The mechanical systems of DTT are designed and integrated analysing interfaces consistently with machine 
operating states including plasma operation, disruptions, baking, seismic event, testing, and maintenance.  
Multi-purpose ports are designed for the DTT vacuum vessel to house in each port a combination of more than 
one of the following three types of systems: 

 diagnostics probing the plasma; 

 auxiliary plasma heating systems (ECRH, ICRH, neutral beam injection with shielding plates in the port 
duct); 

 services (divertor and first wall cooling tubes, vacuum pumping including cryolines, in-vessel coil feeders, 
cables for sensors embedded into the in-vessel components).  

In particular, the use of multi-purpose ports introduces the need to integrate one port bellows (compensating 
relative displacements between the vacuum vessel and the cryostat) and more service bellows (compensating 
relative displacements between the services and the cryostat) in the same port. 
The allocation of services, diagnostics, and auxiliary plasma heating systems is defined, but the design of supports 
and displacement compensation systems has to be developed. Interfaces between the vessel ports and in-port 
systems have been analysed in order to address the structural integrity verification and the heat transfer analysis 
in particular during baking and plasma operation.  
The design parameters resulting from this analysis and verification activity will be used to prepare suitable 
technical specifications for the procurement of the vacuum vessel and the cryostat of DTT. 
The proposed activity could include CAD design, numerical calculations, finite element analyses, verification of the 
simulation results, design of welded joints, preparation of the technical specification for the procurement, 
interactions and follow-up with possible suppliers. 
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