Foundational Development of an Advanced
Burner Reactor Integrated Safety Code
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" : i * Strong, Coupling being developed using JFNEK, orchestrated by a Multiphysics
An ANL Preconceptuai Design Sugqgests What an Advanced Diriver/Solver Code writlen in Python
“Burner” Reactor might look like - Designed to accept multiple PhysicsModules (codes).
= Primary job of PhysicsModules i fo take a complete state vector and refurn
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There are Four High-level Challenges
= The “muliiscale” issue

- Length-scales ==
- Time-scales Ilustrative Snapshots of .
- Energy groups Loss of Flow Sequence

s  The “coupled multiphysics” Issue
- Fluid flow and heat transter
- Meulronics
- Thermal mechanics

= The “complex geomelry” issue
- Muclear reactors are not simple devices

= The “uncerfainly quantification” lssue
- “without L'Q) (with requires Y&V}, resulls are no better than speculation,
and often worse”
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Shoe Significance 4

I * A first-iteration version of our test-hed code, BRISC-@, was planned, written, evaluated/
EP tested and reviewed. We are now working on BRISC-B
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* As a stepping stone to test individual components, a CFD-centric loose-coupling approach
has been implemenied and tested on a full-scale reactor problem (ULOF) to fest and
evaluate individual components and methods.
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L._:i * A protolype Mulliphysics coupler leveraging JFMNE has been writlen in Python and
1 demonstrated on simple problems. Challenges for “wrapping” external codes with the
Multiphysics driver were uncovened,

* Capabilities of the Multiphysics driver are being expanded for use with full-scale reactor
L simulalion codes, and is an important focus of current work,
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