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VNS Is to Carry Out Integrated Component Testing
in High Duty Factor Fusion Operation (Abdou)

= [estfusion materialsiblanket/divertor in a reactor-relevant
enyironment
= Obtain lifetime data on materials integrated in components
= Develop component capabilities at low extrapolation risks
s Damonstrate operation of a safe, reliable, and environmeantaily
attractive fusion system (Cheng et al.)
= Flsion energy components encompass
* Wacuum, heat and particle removal, plasma contral
+ Radiation protection for components, personnel and public
* Fuel production in closed cycle
* Zomversion of plasma output to useful enengy and other products
s VNS Performance Required
# 1-2weeks continuous operation with W, = 1-2 MyWimz2
+ total fluence = 4-6 MW-yrim? over 10 m? in total testing area

ftalics added by presenter.




VNS Far Exceeds Point Neutron Source in
Component Testing Capabilities (Abdou)

Effects to be Tested VYolume Point
Neutron Soure | Neutron Source

Neutron Effects Exact Partial

(radiation dam age, tritium and he livm

production)

Bulk Heating Yes Mo

(tclear heating in significant volum )

Mon-Wuclear Effects Yes Mo

(magnetic field, surface heat and
patticle fluxes, mechanical force s)

ThermalMechanical Chemical- Yes Mo
Electrical Interactions

i(norm al or othenrise)

Integraied Synerzy Yes Mo
Test Area Vo lume Adequate i su fficie nt

Contribution to Brwad Fusion R&D Yes i [




ST VNS Design Takes Advantage of Smaller,
Simpler Fusion Core (Cheng et al., SBIR)

Features

+ Demountable, low-load
single-turn center leg

+ Modular design

+ H.0 cooled MN/C TFC

+ Combine WV with TFC
return leg

+ FEemote maintenance for
activated components

+ Hands-on maintenance
forthe rest after
shutdown

+ Full access to test
modules
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