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Fast Reactor Technology:
Mission & Objectives

« The mission is to jointly pursue key fast reactor research
and technology improvements
— Capital cost reduction
— Improved reliability
— Improved safety
— Development and demonstration of recycle fuels

 This work is being conducted in the context of an
International concept for an advanced recycle reactor

 The objective in Phase | is to identify and initiate
promising joint activities
— Joint research and technology development in Phase Il
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Fast Reactor Technology:
Topics for Future Collaboration

 Phase | (through June 2008)

— Agree on basic specifications of Advanced Recycling Reactor (ARR)
» Share design targets, requirements, and criteria
= Comparison study of loop and pool reactor types
= |dentification of R&D items for the selected basic specifications of ARR
— Specify joint candidate fuels and materials
= |dentify research and development issues
» Evaluate ARR fuel supply issues
— ldentify test facility options for joint collaboration
= Capability and cost estimates for planned test facilities

* Phase Il (through June 2011)

— Research on cost reduction technologies (e.g., advanced materials)
— Safety technology development and design application
— Recycle fuels performance and safety testing

Fast Reactor Technology Working Group
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Fuel Cycle Technology : Topics for Future
Collaboration

« Aqueous separations
— NEXT process, UREX+ process
— Product conversion
— Waste products recovery and immobilization
— Plant design considerations

 Pyrochemical separations
— Head-end processing
— Metal and oxide fuel processing
— Waste products recovery and immobilization

* Fuel fabrication
— Advanced oxide fuel fabrication methods
— Metal fuel fabrication methods
— Target fabrication methods

& Fuel Cycle Technology Working Group




Fuel Cycle Technology : Issues for Steering
Committee Consideration

 There is a need for very close liaison among the related Working
Groups
— Fast Reactor, Fuel Cycle, Waste Management, and Safeguards
— Need for regular interaction among Working Group co-chairs

* Revisions to the U.S. — Japan Joint Nuclear Energy Action Plan

— Joint design review of AFCF should be redesignated as a “detailed

technical description of the AFCF and comments thereon by Japanese
experts”

— Joint technical evaluation of the proposed U.S. Consolidated Fuel
Treatment Center is not possible due to legal issues concerning
contractual actions; the U.S. proposes instead to engage in a description
and discussion of ongoing engineering and design studies for a large
LWR spent fuel reprocessing plant

Fuel Cycle Technology Working Group
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High Performance Computing has transformed
the engineering design process in many fields
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In contrast, the nuclear energy industry has yet to

fully exploit High Performance Computing
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We can drawn upon the consensus opinions from

the DOE Office of NE / Office of Science workshop

i ! I l |
Workshop cE Simulagl | and li\lflodeling for
Advanced Iﬁlclﬁu}r el#y.‘&yﬂtems
A P

NE/Offlce of Science
Workshop on Simulation

and Modelmg 8/06

e Multi-Organization Sponsorship

- DOE Office of Nuclear Engineering
- DOE Office of Science

 Broad Participation

- 170 attendees (2/3 from nuclear community)

- 20 Universities

- 10 DOE National Labs

- International collaborators (Japan and France)

e |dentified Benefits of Advanced

Simulations
- Improve designs of future reactors
- Improve safety
- Reduce uncertainty
- Reduce the development time of new fuels
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Areas identified for high leverage/ high benefit from
applications of high performance computing

1) Reactor Core Simulation

conclusions

Rector core design
(coupled physics)

2) Materials and Fuels

Experiment

Nominal Tensile Stress (MPa)
. 1

Nonlinear behavior
of fuels and materials

05 06 07 08 0

3) Separation Chemistry

4) Plant design

0.5 04 03 o
Nominal Tensile Strain

Laboratory Industrial
scale —> scale

Performance-based design

5) Repository modeling

Repository impacts of
alternate waste streams 5



Simulation & Modeling: Topics for Future Japan —
U.S. Collaborations

e Level 1: Collaborative, comparative discussions on a
broad suite of simulation methodologies and needs

W

) System Analysis,

Repository safeguards

and physical
protection
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e Level 2: Collaboration on focused code development
and code validation activities

Structural/seismic

Reactors

Fuels/materials Separations

Three
leading
candidates:

Reactors Fuels/mterials Structural/seismic, plant system



Simulation and Modeling: Issues for Steering
Committee Consideration

e Validation

— Steering Committee should validate final Level 2 areas identified
for code development focus

 Communication

— Steering Committee should ensure priority of timely
communications across working groups (especially important for
simulation working group)

o Security

— Computer security for collaboration on software development will
be essential, Steering Committee can facilitate this at high levels
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Small & Medium Reactors: Mission & Objectives

e Mission
— To support a large-scale increase in the worldwide use of clean,
safe nuclear energy without increasing the risk of nuclear
proliferation through the development of Small and Medium
Reactors (SMR) that are appropriately sized and designed for
developing countries

 Near-Term Objectives

— Develop common set of high-level system requirements for SMRs
suitable for developing countries

— ldentify and conduct joint R&D in the field of innovative SMR
concepts that meet proliferation resistance, safety, and other
established requirements

— Assessment of U.S. and Japan reactor concepts relative to
agreed requirements

& SMR Working Group



Small & Medium Reactors: Topics for Future
Collaboration

Phase | (2007 - June 2008)

— Development of common set of high-level requirements for SMR
designs

— Development of follow-on Work Plan for SMR-WG including
possible R&D activities and assessment of U.S. and Japan
SMR concepts

Phase Il (2008 - )

— Mutual technology R&D relevant to SMRs (fuels, materials,
Instrumentation, etc.)

— Assessment of U.S. and Japan reactor concepts relative to
agreed high-level requirements

& SMR Working Group



Small & Medium Reactors: Issues for Steering
Committee Consideration

e Initial meeting of SMR-WG was very successful
— We agreed on a common vision and objectives for the WG
— We identified possible near-term collaboration interests
— U.S. introduced the concept of “GNEP Certification” to address
need for high-level SMR requirements
« SMR-WG will interface with other groups, such as:
— Fast Reactor Technology
— Safeguards and Physical Protection
— Expansion of Nuclear Energy Group

& SMR Working Group
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Safeguards and Physical Protection : Topics for
Future Collaboration

Mission - collaborate in development of safeguards, physical
protection and proliferation resistance for future nuclear fuel cycle
facilities.

Objectives - examine, identify and engage in R&D activities of
common interest

— Next-Generation Safeguards (Beyond Advanced)
— Safeguards by Design (e.g., Simulation & Modeling)
— Physical Protection Systems
— Proliferation Resistance Evaluation Methodologies
« Cross-cutting Topics
— Simulation and Modeling (3D parametric Studies for SG Analysis)
— Fuel Cycle Technology (Flow Sheet Options, SRD, Transportation Security)
— Small and Medium Reactors (Fuel Forms, Operating Characteristics)
— Fast Reactor Technology (Fuel Forms, Operating Characteristics)

Safeguards and Physical Protection Working Group




Safeguards and Physical Protection : Issue for
Steering Committee Consideration

e Close liaison among the related Working Groups
especially in the areas of “proliferation resistance”
and “safeguards by design”

e Section 2.5 of the Action Plan refers to Proliferation
Resistance in the SGPPWG, but Appendix 3, Section
5 does not refer to Proliferation Resistance for the
SGPPWG, instead places the topic under the Fuel
Cycle Technology WG.

e Where should Proliferation Resistance reside?

Safeguards and Physical Protection Working Group
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Waste Management: Topics for Future Collaboration

* Develop a general approach and methodology
for optimization of waste management
systems, with applications to a range of future
advanced fuel cycles and broad geologic
settings and geochemical environments

through two interrelated tasks:

— Task 1: Analysis of credible nuclear scenarios and resulting waste
Inventories
= 1-1 Future scenarios for nuclear energy use
» 1-2 Waste inventory development
— Task 2: Waste management system optimization
= 2-1 Development of repository system concepts
» 2-2 Advanced waste forms development
= 2-3 Definition of optimization problems
= 2-4 Systems analysis

—— . Waste Management Working Group



Waste Management: Issues for Steering Committee
Consideration

 There is a need for very close liaison among the
related Working Groups

— Fast Reactor Technology, Fuel Cycle Technology, Simulation
and Modeling, Small and Medium Reactors

— Guidance is needed for coordination of systems analysis
activities

— Need for regular interaction among Working Group co-chairs

—— . Waste Management Working Group



