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The modification program of the JT-60 tokamak progresses to establish scientific and technological bases of an economically and

environmentally attractive DEMO by achieving steady-state high-beta plasma. For the economical feasibility, a aspect ratio of a fusion

power plant tends to become lower to achieve high mass power density. Therefore, the design of future experiment device is required to

have a capability of covering the broad operational space of the aspect ratio and the plasma shape parameter, which strongly correlate to

enhance the critical beta value for the ideal MHD limit. In the modified JT-60 tokamak, the system of superconducting coils is also

designed to consider this concept.

In this device, the toroidal field (TF) coil system consists of 18 coils, and the poloidal field (PF) coil system has 4 modules of central

solenoids (CS) and 7 equilibrium field (EF) coils. In the latest design of superconducting coil system, the number of EF coil is

increased from 6, and the position of EF coils are optimized to realize the operation space broader. Consequently, flexibility of

triangularity becomes broader in order to cover the ITER configuration, so that we obtain the flexibility of plasma configuration, e.g.

ITER similarity operation or high plasma current (IP = 5.5 MA) operation in the lowest aspect ratio (A = 2.6).

CS design is also revised to supply the sufficient flux for the designed time duration. Under the condition of the designed space for CS,

it is found that 17.3 Wb of the flux will be provided with 10 T of the maximum field. Therefore, the conductor should be designed to

adopt the strand with 2.8 of Cu/non-Cu ratio Nb3Sn for the conductor of CS.

For the conductor of the superconducting coils in this device, the cable-in-conduit (CIC) type conductor is adopted. In particular, CS is

operated under the condition of variable coil current in the strong magnetic field, so that the evaluation of the fatigue appeared at the

conduit in order to ensure the mechanical strength of CS conductor. In this work, the stress at the conduit of CIC conductor for the

recent design of CS will be analyzed and the validity of mechanical strength of the conduit of CS conductor will be also evaluated.
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