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PWR 2D multi-lattice fuel shuffle model in Polaris
• Matthew Jessee, Senior R&D Staff, RNSD, Power Reactor 

Modeling Group (with an assist from Travis Zipperer PNNL)

• Polaris only supports two geometry types
– ASSM – single 2D assembly

– REFL – single 2D assembly with adjacent multi-slab reflector

• PWR 2D multli-lattice can be simulated in ASSM mode as a 
single mega lattice, and displacement maps can be used to 
adjust pin locations to account for interassembly gaps

• This model displays Polaris’s …  
– displacement map capability (dxmap dymap)
– history and insert cards to show insert and removal of fresh 

fuel assemblies and shuffle of previous cycle assemblies

• 5 18-month cycles to build in equilibrium cycle with 3% enriched 
fuel

• Cycle 6 is a transition fuel cycle with 8% enriched fuel

• 51-step depletion case runs in 9 hours in SCALE 6.3 A. GODFREY , “VERA Core Physics Benchmark 
Progression Problem Specifications,” 
CASL-U-2012-0131- 004, CASL (2014)
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