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“When you think of the Hubs, think of large, 
mission-oriented research efforts such as the 

Manhattan Project at Los Alamos or America’s 
great industrial laboratories in their heyday.great industrial laboratories in their heyday. 

This type of research at AT&T’s Bell 
Laboratories gave us the transistor that powers 

modern electronics.” 

Secretary Steven Chu letter to Rep. Peter J. Visclosky
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Secretary Steven Chu letter to Rep. Peter J. Visclosky 
dated March 24, 2010

SEAB Task Force currently in process of validating & improving the original Hub concept



Vision for CASL 
(as originally proposed)(as originally proposed)

Adapt, Apply, and Develop (only where needed) Advanced Modeling and Simulation 
T l d M lti h i C li E i t t C t “Vi t l R t ” th tTools and a Multi-physics Coupling Environment to Create a “Virtual Reactor” that 

Addresses Industry Defined Challenge Problems

TVA Watts Bar #1

End of Year 3 Status
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Features of the Virtual Reactor 
(as originally proposed)(as originally proposed)

• Flexible coupling • Attention to usability • Development guided • Scalable from high-end • Flexible coupling • Attention to usability • Development guided • Scalable from high-end industry
of physics 
components
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– Diversity of models, 

of physics 
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Mesh Motion/
Quality 

Improvement

Geometry ManagementMesh Motion/
Quality 

Improvement

Geometry Management



Virtual Environment for Reactor 
Applications (VERA)Applications (VERA)

Built to be flexible to allow modules to be activated as needed to address 
specific challenge problems

Integrated Components as of July 2013Target Architecture

Wh N d d 3D Hi h R l ti B ilt i UQ B d 1st P i i l
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When Needed – 3D, High Resolution, Built-in UQ, Based on 1st Principle 
Physics, Running on Leadership to Industry Class HPC 



CASL Technical Innovations
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CASL Technology Innovations
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CASL R&D Business Enterprise 
InnovationsInnovations

Guided and 
reviewed by an 

independentindependent 
science council
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CASL Technology Deployment

Code Releases and Industry  Industry CouncilCode Releases and Industry 
Tech Stands
 Limited Public Releases: Done 

through RSICC

Industry Council
 Assure that CASL solutions are 

“useful and used” by industry 
and that CASL provides 

ff ti l d hi d i Test Stands: Early deployment to 
industry for rapid and enhanced 
testing, use, and ultimate adoption 
of VERA to support real-world LWR

effective leadership advancing 
the M&S state-of-the-art.

of VERA to support real world LWR 
applications
– Westinghouse: 6/13; focus on 

VERA simulation of AP1000 1st core 
startupstartup

– EPRI: 11/13;  new EPRI computing 
capabilities will be utilized to test 
VERA fuel performance
TVA Pl d f S i /S

9

– TVA: Planned for Spring/Summer 
2014; focus currently targeted for 
lower plenum flow anomaly
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CASL @ 5.0+ Years 
(Approach to Phase 2 Scope)(Approach to Phase 2 Scope)

CASL Phase 1 
Results

Broaden

Other Reactors Scope
• Other PWR fuel forms

Phase 1 Reactors Scope
• Improve modeling and 

simulation products to better 
address existing challenge 

bl

• Other PWR fuel forms
• BWRs
• New PWRs
• SMRs
• More . . . ?

As in Phase 1 – CASL will be 
expected to define the details of

D
eepen

problems
• Extend modeling and 

simulation products to other 
PWR challenge problems

• Improve usability expected to define the details of 
the:

» Exact problems and their 
expected impact

p y
• Extend and improve 

deployment
• More . . . ?
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» Approach
» Team
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