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view of DEMO, a number of positions of Engineering Grants specifically to DTT. The Italian Government has 
offered to the European fusion system the opportunity to get complementary funding for a dedicated 
exhaust facility located in Italy. 

The occupational impact is expected to be significant, with at least 250 people involved for the operation (50 
% professionals, 50 % support personnel), with a significant part provided by the international scientific 
community. In addition, a substantial number of on-site workers are expected during the construction, as 
well as large indirect occupational benefits and spin-off opportunities. The expected economic impact on the 
hosting territory is also significant and has been evaluated in the order of 2 billion Euro. 

The main objective of this Report is to provide the DTT Team members and the international scientific 
community with a snapshot of the current status of the DTT Project. This report would also like to assess that 
the DTT scientific project is a crucial step in the frame of the European fusion development roadmap, playing 
a crucial role for the development of one of the most promising technologies for an alternative, safe and 
sustainable new energy source. The DTT Team believes that its mission, in agreement and in collaboration 
with the entire international scientific community, is an essential support for the improvement of knowledge 
in view of the realization of DEMO. 

 

R. Albanese, F. Crisanti, P. Martin, R. Martone, A. Pizzuto. 

 

April 2019 
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basic machine (Fig. I.5). The second general DRM-02 made a critical review of the activities discussed in a 
number of fortnight technical review meetings.  

As an outcome of DRM-01 and DRM-02, the minor radius has also been reduced, with a minor increase in the 
aspect ratio, while the additional power coupled to the high-performance plasma is unchanged (45 MW). 
The remaining parameters have been obtained by means of 0-D simplified models usually adopted by system 
code tools (see Tab. I.I), achieving performance similar to the original proposal with increased flexibility at a 
fixed budget. The design solutions for the magnets and the vacuum vessel are also more effective than in the 
original proposal [I.4]. 

 

 (a)   (b)  (c) 

Figure I.5:  DTT: a) original proposal (2015); b) outcome of DRM-01 (2018); c) outcome of DRM-02 (2019). 

 

I.7.2 Radial build 

The inboard radial build takes into account the inboard radius of the plasma (1.47 m), a minimum clearance 
of 30 mm between plasma and first wall, with 55 mm for the first wall structure and the in-vessel magnetic 
diagnostics. In the inboard side, the vacuum vessel is a structure with two shells of SS AISI 316 LN, each of 
them 15 mm thick, separated by a neutron shield of 90 mm with 65 mm of borated water and 25 mm of 
SS/B4C/W/B4C/SS sandwich. A 20 mm thick thermal shield operating at 80 K is located behind the vacuum 
vessel with a gap of 20 mm. The structure of the inner legs of the TF (toroidal field) coils spans from 820 to 
1180 mm (whereas the winding pack spans from 908 to 1149 mm). Finally, the Central Solenoid (CS) consists 
of six identical modules wound in two layers, spanning from 437 to 759 mm. This radial build allows also for 
the insertion of an independent High Temperature Superconducting (HTS) coil. This additional solenoid might 
test this enabling technology for next generation fusion reactors and increase the flat top duration, raising 
the stored magnetic flux by about 1 Vs. 

The radial build in the outboard is driven by the requirement on the ripple (Bmax-Bmin)/2B0 < 0.5%. To achieve 
this, the winding pack of the outboard TF coil leg in the equatorial plane spans from 3721 to 3962 mm. This 
leaves a plenty of space in the outboard, where the first wall is located at a radius of 2.86 m, i.e. with a gap 
of 110 mm from the nominal single null plasma. This guatantees suitable flexibility for alternative plasma 
shapes. The vacuum vessel in the outboard has two 15 mm thick shells, with an inner radius of 3.17 m, leaving 
space to the in-vessel coils and the magnetic diagnostics. The cavity between the shells in which the borated 
water flows is larger than the inboard (200 mm). 

 

I.7.3 Superconducting magnet system 

To allow the DTT machine to investigate the wide range of different scenarios which are foreseen, the present 
Magnet System (Fig. I.6) is based on 18 Toroidal Field (TF) Nb3Sn coils, operating at a peak field of 11.8 T and 
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