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IER-441
• Goal: design an epithermal-intermediate cross section 

testing capability using the SPR/CX facility at Sandia 
National Laboratories

• Complements Thermal/Epithermal eXperiments (TEX) at  
National Criticality Experiment Research Center (NCERC)

• Lattice developed by Mike Westfall and Don Mueller
• Intermediate spectra cross sections must meaningfully 

contribute to thermal reactor keff
– Epithermal subcritical reactor
– Thermal critical reactor

• Substitution experiments allow for highlighting a reasonably 
minor effect

• Thermal self-shielding and integration of thermal neutron-
absorbing central region will be used to tailor the absorption 
reaction rate profile
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SPR/CX setup
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STEM-NEXUS lattice
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Procedure for determining usefulness of 
this setup

1. Run calculations for a large number of potential test 
materials

2. Determine the worth for a fully loaded test region with and 
without boron present to determine measurability

3. Observe the change in the reaction rate spectrum with the 
addition of the number of rods and the addition of boron to 
the block

4. Determine which materials would be best to use in testing
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Worth of configurations examined
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Number of rods in test region



8 IER-441

Boron loading in test region
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Summary results for tantalum
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Qualitative results
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Detailed design
• Based on these results, the second step of the design will be 

implemented with tantalum as test material
• The uncertainties associated with experimental configuration 

must be addressed:
– Acquire source of tantalum
– Consider alternative central regions based on ability to fabricate

• Borated aluminum does not seem to be feasible based on fabricability
– Placement of test samples for spectral tailoring must be optimized

• Modern analytical methods will be integrated with the 
experimental setup
– Use TSAR to generate sensitivity difference profiles between cases 

with different number of rods/thermal flux filters
– Use results of experiments with TSURFER to recommend 

XS adjustments
– There are many highly correlated experiments with SPR/CX
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Questions???
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