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Assuming 60 years reactor operational life 

without any new reactor build Each bubble presents 

a canister type

Each bubble presents an assembly type

The large spent nuclear fuel (SNF) volumes and 
diverse systems in the United States make 
system-wide planning a complex undertaking



Any SNF related activity starts with understanding 
the SNF characteristics

• SNF and related systems 
characteristics can be categorized 
into:
• Base Characteristics: fuel geometry, 

materials, reactor irradiation histories (e.g., 
cycle length, specific power etc.), cask 
system, cask loading patterns used to store 
SNF

• Derived Characteristics: decay heat, 
isotopic composition, radiation sources, cask 
criticality, transportation cask dose rates
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• Used Nuclear Fuel-Storage, 
Transportation & Disposal 
Analysis Resource and Data 
System (UNF-ST&DARDS) 
provides an SNF database 
structure designed to work 
with integrated analysis 
tools

• The Unified Database (UDB) 
structure can be used to 
consolidate key information 
from multiple sources and 
preserve data

• Data relations facilitate 
analysis automation
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UNF-ST&DARDS is being developed to integrate data and 
analysis capabilities

Note: In this context, used nuclear fuel (UNF) is equivalent 

to spent nuclear fuel (SNF).



Nuclear Fuel Data Survey Form - GC-859

• US Department of Energy (DOE) collects data from US nuclear 
utilities via a Nuclear Fuel Data Survey using Form GC-859 
including
• SNF initial enrichment, discharge burnup, initial U content, storage location, 

assembly type, assembly condition, non-fuel component etc. 

• Prior data collections: 1983-1995, 2002, 2013, 2018
• Currently using a 5-year data collection cycle

• GC-859 has 6 schedules/sections
• Schedule A: Site information
• Schedule B: Reactor data
• Schedule C: Fuel data
• Schedule D: Storage facility data
• Schedule E: Non-fuel data
• Schedule F: Greater-than-Class C (GTCC) data



Nuclear Fuel Data Survey Form - GC-859

• Previously, GC-859 Data was 
collected using a Microsoft Access* 
database

• Currently we are developing a web-
application for GC-859 data 
collection
• Online data validation, completeness 

check
• Easy entry
• Accept native format
• Preserve data in a Structured Query 

Language (SQL) database

*Note: Access is a trademark name of the Microsoft Corporation 



Unified Database - UDB

• For DOE, the Unified Database (UDB) structure in UNF-
ST&DARDS is populated with GC-859 and additional data to 
support analysis, planning, and preservation
• Fuel base characteristics data (rod dimensions, geometry etc.) from prior SNF 

characteristics database information

• Various cask/canister data (mainly from publicly available sources)

• Other data needed for nuclear analyses 

• UDB also stores SNF decay heat, isotopic compositions, dry 
canister criticality, dose, and temperature information as a 
function of time
• Calculated using UNF-ST&DARDS, SCALE, and COBRA-SFS analytical tools



Thank you!


