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• Rick Kurtz, PNNL
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Top Level Issue from Greenwald

Harnessing Fusion Power:Harnessing Fusion Power: 
The state of knowledge must be sufficient to 
design and build, with high confidence, robust and g , g ,
reliable systems that can convert fusion products 
to useful forms of energy in a reactor environment, 
including a self-sufficient supply of tritium fuel.
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We have 5 panels under Fusion Power

• Fusion Fuel Cycle (S. Willms): Learn and test how to y ( )
manage the flow of tritium throughout the entire plant, 
including breeding and recovery.
P E t ti (N M l ) U d t d h t• Power Extraction (N. Morley): Understand how to 
extract fusion power at temperatures sufficiently high for 
efficient production of electricity or hydrogen.

• Materials Science in the Fusion Environment 
(R.Kurtz): Understand the basic materials science for 
fusion breeding blankets structural components plasmafusion breeding blankets, structural components, plasma 
diagnostics and heating components in high neutron 
fluence areas.
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We have 5 panels…(cont.)

• Safety and Environment (P. Sharpe): Demonstrate the y ( p )
safety and environmental potential of fusion power to 
preclude the technical need for a public evacuation plan, 
and to minimize the environmental burdens ofand to minimize the environmental burdens of 
radioactive waste, mixed waste, or chemically toxic 
waste for future generations.

• Reliability, Availability, Maintainability and 
Inspectability (RAMI) (W. Reiersen): Demonstrate the 
productive capacity of fusion power and validateproductive capacity of fusion power and validate 
economic assumptions about plant operations by rivaling 
other electrical energy production technologies.
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Complete talks are posted on UCLA web site

• http://www.fusion.ucla.edu/FNST/Renew Presentations/p _

• Session 1: Introductory talks by Panel leaders to 
describe issues, gaps and research needs

• Sessions 2-6: Contributed and stimulated talks providing 
more details on needs and proposed thrustsmore details on needs and proposed thrusts
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General approach by the Panels

• Review of Greenwald issues (some modification,Review of Greenwald issues (some modification, 
or recasting of issues)

• Briefly assessed state-of-the-arty
• Identified gaps to demo
• Identified research needs to fill gapsIdentified research needs to fill gaps
• Proposed preliminary research thrusts to fill 

gapsgaps
• Some attempt at integration/cross-cutting
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By the end of the presentations, we had 21 
proposed thrustsproposed thrusts
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…21 thrusts (cont.)
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An initial attempt was made to integrate these 
into a few large thrusts with sub-elementsinto a few large thrusts with sub-elements
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Three top-level thrusts were:

• Material Science and Component Engineering Thrust to develop and 
qualify structural and functional materials for reliable (e.g., corrosion 
resistant and radiation damage tolerant), efficient (e.g., high temperature 
capable) and environmentally attractive (e.g., low activation) fusion energy 
systems:systems:
– …

• Fusion Nuclear Science Thrust to establish fusion fuel self-sufficiency and 
develop systems to extract fusion power reliably, efficiently, safely and with p y p y, y, y
minimal environmental impact:
– …..

• Cross-Cutting Modeling and Systems Integration Thrust to help guide, 
support and integrate individual R&D efforts
– …..
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We are now re-working this to identify thrusts in a 
range of sizes – “small medium and large”range of sizes – small, medium and large

• As is, the top-level thrust summary fails to provide the , p y p
range of thrust sizes that is considered valuable in 
selling new work in bite size pieces. 
Q ti i h b t t d thi ?• Question is how best to do this?
– Eventually it all needs to be done (if we have the gaps 

and needs correct)and needs correct)
– There are many “small” things that could be done. 

How do we chose what should be small, medium, 
l ? D th t i l i it ?large? Does that imply priority? 

– Also need temporal and logical connections and 
integration with other Themesintegration with other Themes
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