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A. The JT-60SA (JT-60 Super Advanced) project is a combined project of Japan’s program for national use and
the Japan-EU Satellite Tokamak Program collaboration between Japan and the EU fusion community. The
main objectives are to demonstrate steady-state high-beta plasma and to support ITER through the optimiza-
tion of ITER operation scenario. The JT-60SA tokamak device is designed as a superconducting tokamalk,
which is about half of ITER. This tokamak assembly must allow for the thermal deformations of the supercon-
ducting coils at 4 K and 473 K baking for the vacuum vessel (VV) in addition to withstanding electromagnetic
and seismic forces. The rigid support method is not able to absorb the thermal contraction and expansion. On
the other hand, a high accuracy, below several millimeters, is required for the positioning of the supercon-
ducting coils to achieve a magnetic field error under 10"-4 B_tor. Two types of gravity supports are employed
for the superconducting coil system and the VV. Both gravity supports are characterized by their flexibility to
absorb thermal deformation while maintaining their symmetry about the toroidal axis. In the onsite assembly
work, it is important to install these components with high accuracy and adjust them to their design positions.
Installation of the VV and pre-positioning of the lower equilibrium field coils have been achieved with high
accuracy of a few millimeters using carefully planned assembly technologies, which are the combination of 3D
CAD and real-time 3D position measurement by a laser tracker, customization of the joint structures derived
from the measurement, and welding taking account of predicted deformations. The assembly measurement
precision due to spatial recognition is 0.5 mm in the tokamak hall of 40 meters square. The sector joints of
the VV were completed up to 340-degrees. The shrinkage of each weld was predicted from factory manufac-
turing results and this prediction was improved by the measurement of the shrinkage of each pass during the
welding of the joints between sectors. The complete assembly of JT-60SA is expected to be achieved with high
accuracy by applying these assembly technologies. The design and manufacturing of these components have
been shared by the EU and Japan, and the assembly of these components started on the Naka site in 2013
aiming at the first plasma in 2019.

B. In 2005, when the ITER site decision was made, the French Government decided to participate to the joint
Europe-Japan implementation of the so-call “Broader Approach Activities”(BA) in support of the ITER project
and DEMO activities [1,2]. The BA comprises the ITER Satellite Tokamak Programme (STP) which consists in
upgrading the JT-60U machine into the largest fully superconducting and actively cooled D shaped tokamak
JT-60SA before ITER, and in the participation to its scientific exploitation. As collaboration with Fusion for
Energy (F4E), the French commitments, in charge of CEA as Voluntary Contributor (VC), are described in
the Agreement of Collaboration (AoC) [3]. The CEA contribution related to the Toroidal Field Coil (TFC)
procurement is 9 +1 spare of the 18 + 2 spares TFCs, the whole supporting structures, the TFC Cold Test
Facility (CTF) and the TFC pre-assembly. The complementary contribution is in charge of Italy. After the
preparation and qualification phases, in these last two years, the industrial production for the procurement
of the French contribution to the Toroidal Field Coil manufacture is now well engaged. The first coils were
wound and integrated into their casings. The first mechanical structures were produced. These coils were sent
to the Cold Test Facility and cold tested for final acceptance before to be assembled with their Outer Intercoil
Structures in a dedicated workstation. These assemblies are the first components of the TF magnet which
were sent to JAEA. In parallel the following TFC production, qualification and preassembly are ongoing.
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