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[£ZE]KEDOE Fusion Science & Technology Roadmap

(2026%F6AR) K+

Core Challenge Areas

The design, development and qualification of materals, structures and

gy Blanket

Structural systerns that can withstand the high neutran flux, tharmal loads and £ | FUE|-C}’C|E
X ) R ) . — development development
Materials anvironmental stresses of a fusion power plant. It includes research on L ERRT 8 teshin
Science & physical and mechanical properties, manufacturing and qualification of ) g
TEChnOlUgy materials that form tha core vassel, support structures and m-vessal
camponants.
o .I he;,l-_ulcil.”cmf le:lln;_] L-'_1r r‘r::len.:l'_i, Hl[_LllTl_JLEE,E!!d systams llr:ll l Ir:.::llr. . Muclear-effects tEEtiﬂg.
; as.rna.— -"rl.- .:- ard thea hig |r|-lf;‘l..l rITrl r_:..x;1 T -m- f..la bar: eni.-|lrc.1nrdme|| :}- r|=-v-;u.1les. |n-':,luding fUEiDT‘I-DFﬂtG‘t}"DIE
r acing of a fusion power plant. It includes research on physical and mechanica neutrons and hot-cell
Companents progerties, manufactunng and qualification of matarials that directhy interact ﬂapabilities
LN and Plasma- with the plasma. |t includes salid and liguid metal walls, advanced compoasibes,
Materials chambar and divertor dasign and tachnology along with the undarstanding of
Interactions plasma-matenal interactions naeded to manage challenges such as arosion,
fual retention and dust.
5 Exhaust and ,r*’fit“}\ Plasma
. The physics and engineering of creating, sustaining and cantralling Righ- T plasma/ T | confinement
Advancing e (5P® Highheat- ()
Confi performance burning plasmas. It includes turbulence and transport, stability, [t [l ] L=t “_\:“_ >
onfinement caupling, core-adge integration and disruption avoidanca, with the goal of — flux t'EStlng \:."/ p-erfurma nce
Approaches - . T S—— AP . . o
achieving fusion-ralavant confinement regirmes and sustained energy cutput.
® The technol d cled t d I I |
e technologies and processas neadad to produce, handle and recycle
Fuel Cycle N e o exhauiet and somaration rtome
and Triti fusion fuels in a closed loop. It includes exhaust and separation systems, -
pl‘l cerésl.um storage and inventory control, aceountancy and development of supporting C-'é?;b Remote ma!ntenancelﬂ
ro ing tachnologees like permeation barrars and detntiation systems. [ ] balance-of- plant tEStIFlQ
ey and development
- Blanket The development of blanket concepts (2.g., solid, liquid, molten salt), materials
| Science & campatibility studies, tharmal hydrauhcs, tritium transport modaling and
\, 4 TEChnOlUgy integrated testing to vabdate parformance and mamtainability. Dri
- FIVET,
IlTrrl_r. H|gh—
2 | | rformance BChator
.':E';;. Fusion Plant The design and integration of the antire plant system, beyond the fusion -= P& i 2 magnet
E E: I. I'; .nn angine. It ncludes balance-of-plant techrologies such as power convarsion -:l::-rnputlng te S‘tiﬂg and
§ gineering and plant-wide contral systams, a5 weall as remote maintenanca and robotics. & Al dE-"‘."EiOD ment
& System ale Inc codes . tools and platforme : ater
% . It alsa includes tha codes, modals, tools and platforms for fully integrated
Integration

power plant modelling.

Figure 6. The carg Challenge Areas

Figure 4. Eight distinct infrastructure
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