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The key to a strong foundation in an 

integrated SNF management system is 

a reliable source of information 

 

 Need to establish a data and analysis system that can be sustained for the 
long-term 

 Capability to assess and understand actual conditions versus hypothetical 
bounding scenarios typically used for licensing (i.e., realistic margins) 

 Limited or bounding information can increase risk as well as expenses  

 Data needs to address questions on 
spent fuel issues are diverse and 
change over time (system aging) 

 Inform decision making with the 
best information available 

 Minimize/mitigate financial, dose, 
and operational risk 

 Support safety confidence and R&D  
prioritization 

 Billone and Liu 
PNNL 2012 

Integration of data with analyses to address emerging issues  

Hydride reorientation  



3 

All SNF management activities start 

with understanding the characteristics 

of the SNF  
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An integrated database and analysis 

system has been established for 

managing the nations SNF 

Used Nuclear Fuel Storage Transportation & Disposal Analysis 
Resource and Data System (UNF-ST&DARDS)  

 Unified Database 
consolidates, 
controls, and 
archives key 
information from 
multiple sources 

 Integration of data 
with analysis 
capabilities 
enables automated 
characterization of 
eventually all SNF 
assemblies and 
canisters/casks in 
the domestic 
inventory  
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Reference traceability is integrated 

into the Unified Database 

Unified database References 

Data Import 
Leg work 

‘View Reference’ 

Hyperlink 

(curie.ornl.gov) 
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UNF-ST&DARDS performs assembly-

specific and cask-specific analyses to 

streamline SNF characterization 
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Loading map 

Analysis model 

Unified database contains assembly-specific attributes for 

~150,000 fuel assemblies (in process of updating to ~250,000) 

 Isotopic concentrations 

 Decay heat 

 Radioactivity 

Cask-specific attributes 

keff = 1 is critical 
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UNF-ST&DARDS provides interactive 

visualization capabilities to facilitate 

data analysis and results interpretation 

ISFSI pad view 

Maximum HAC dose rate at 

1 m from the cask radial 

surface as a function of time 

(10 CFR 71.51(a)(2) dose 

rate limit: 1,000 mrem/h) 
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UNF-ST&DARDS is being applied to 

support various fuel cycle technology  

objectives 

 UNF inventory categorization  

 Waste form disposal options 

 Feasibility of direct disposal of existing 

dual-purpose canisters (DPCs) 

 Self-protection status and source term 

generation for security assessments 
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UNF-ST&DARDS is an integrating 

foundational resource for the safe, 

secure and sustainable management 

of SNF 

A comprehensive system for analysis of the SNF from the time it is 

discharged from the reactor to the time it is disposed of in a 
geologic repository 

 Provides the Unified Database  

 Controlled source of technical data for the entire waste management system 

 Individual assembly- and cask-specific criticality, radiation dose, containment, 

and thermal analysis results 

Characterizes spent fuel/systems that the nation will be managing 

for decades 

 Best available information to inform decision making and address emerging 

issues 
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