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Fixed neutron absorbers control criticality in spent nuclear fuel canisters designed and 
used for storage, transportation or disposal of spent nuclear fuel.  Depending on the 
application, the neutron absorbers may be designed as plates, tubes, or sheets.  To 
ensure subcriticality, the fixed neutron absorbers must maintain their required 
geometrical relationship with spent nuclear fuel during the intended operating life.  The 
spent nuclear fuel canisters are usually designed to have absorber plates or tubes 
surrounding each loaded assembly for a greater reactivity reduction.  An undesirable 
increase in reactivity can occur when the neutron absorber plates or the neutron 
absorbing agent in the plate materials are missing.  This increase can reduce the overall 
margin of criticality safety.  Missing plates and/or absorbing agent can be caused by 
manufacturing errors, material degradation or other operational and natural phenomena 
events.  This study investigates the neutronic reactivity effect of missing neutron 
absorber plates from a generic commercial spent nuclear fuel canister.  Different 
common absorber materials and various initial fuel enrichments are investigated as they 
are applied to a generic canister design modeled both with and without neutron flux 
traps.  The results indicate that missing two or four plates will have a negligible effect on 
canisters with 2-cm flux traps and a relatively significant effect on canisters without flux 
traps.  The reactivity increase per missing plate was higher for borated aluminum as 
compared to borated stainless steel plates. 
 
Disclaimer: This abstract is an independent product of the Center for Nuclear 
Waste Regulatory Analyses (CNWRA®) and does not necessarily reflect the view or 
regulatory position of the U.S. Nuclear Regulatory Commission (USNRC). 
The USNRC staff views expressed herein are preliminary and do not constitute a final 
judgment or determination of the matters addressed or of the acceptability of a license 
application for a geologic repository at Yucca Mountain. 
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