
Safety demonstration test

Third phase
~2020~ ~2025~ ~2030~ ~2035~

First Plasma

Plasma control test toward DT burning①ITER project (run by int'l collaboration)

Operation phase

Concept design & elemental 
technology development

Engineering design & full‐scale technology development

Ready to com
m
ercialize

A Roadmap toward Fusion DEMO Reactor

Integrated research phase

Extended research phase

Fusion neutron irradiation testConstructionTechnology demonstration & engineering design 

②JT‐60SA (part of BA activities)

~2050~
Intermediate C&R (check and review) Intermediate C&R C&R

Construction phase

③Fusion neutron source

Initial research phase

④DEMO R&D

⑤Blanket development

(1) DEMO design activities
(e.g.: development test of full‐scale superconductive coils, development of remote maintenance 
technologies for the DEMO, development of heating/current drive systems)

(2) Development of integrated plant simulator for DEMO
(3) Safety research & tritium handling technologies

(e.g.: safety discussion including verification and validation (V&V), development of fuel system including 
technologies for handling a large amount of tritium)

(4) Reactor engineering and related foundation research
(e.g.: material development including design criteria, development of measurement/control units, 
divertor development including heat load test)

Advancement from academic 
research to development 
research also anticipated

Engineering test (test blanket module (TBM))

First Plasma

⑧Social relations activities

⑦ Research on high‐power lasers

⑥ Research on large helical devices

Le
ge
nd When to achieve the target

When to decide transition to the next phase

Figure of activities required

Target to achieve

Long plasma burning at energy gain 
factor more than 10

Fourth phase

Validation of steady‐state 
operation

Acquisition of irradiation data

Validation of tritium recycle

Completion of engineering design 
based on prospective social 
acceptability & economic feasibility

Social relations activities toward  
realization of the DEMO

Bird's‐eye view by the Joint Special 
Design Team for Fusion DEMO

⑨4th phase (DEMO) 
Decision to transition

Construction & operation of DEMO

DT burning and ignition
Burn control & engineering test

BA activities (phase II) (run by int'l collaboration)

(run also thru int'l collaboration)

(run also thru int'l collaboration)


