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Critical Current Density (A/mm?)

Motivation for using High-Temperature Superconductor

(0) Saving helium resources

Rare-Earth Barium

Bismuth-based HTS
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High field

High cryogenic stability
High efficiency

High mechanical rigidity

Industrial production of tapes
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Higher than CIC conductor
=» Low quench risk!

Helium (6 MPa)

Stainless-steel

N. Yanagi, S. Ito, et al.,
Plasma and Fusion Research
60 9(2014) 1405013
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HTS Magnet Concepts for Fusion in the World

B & SPARC (MIT/CFS) FFHR-d1 (NIFS)
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EU DEMO HTS option

Tokamak Energy (EUROfusion)
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Balance Voltage (mV)

Quench of LHD Helical Coill
October 21, 1998

Quench Detection
(200 mV, 3 seconds)

Oct. 21, 1998
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AE Sensors

N. Yanagi, S. Imagawa, et al.,
IEEE TAS 10 (2000) 610

4/10



New Strategy for Early Realization of Helical Reactor

Configuration optimization / Innovation of reactor engineering

=>» Early realization of helical reactor with
® Double size of LHD (R=7.8 m)
® 100 MW net electricity production

FFHR-d1
(1 GW Helical Reactor)

HTS Magnet

® High-current density
® Low circulation power
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Large-current HTS conductors developed for fusion magnets
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Twisted and Transposed REBCO Conductors
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