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FR T The key to a strong foundation in an
WENERGY Integrated SNF management system is
Nuclear Energy a reliable source of information

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

B Capability to assess and understand actual conditions versus hypothetical
bounding scenarios typically used for licensing (i.e., realistic margins)
e Limited or bounding information can increase risk as well as expenses

e Data needsto address questions on
spent fuel issues are diverse and
change over time (system aging)

B Inform decision making with the
best information available

e Minimize/mitigate financial, dose,
and operational risk

e Support safety confidence and R&D
prioritization
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J . DEPARTMENT OF An Integrated database and anaIyS|S
T

) ENERGY system has been established for
Nuclear Energy managing the nations SNF

B Used Nuclear Fuel Storage Transportation & Disposal Analysis
Resource and Data System (UNF-ST&DARDS)
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Reference traceability is integrated
Into the Unified Database
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S < oerarTMENT OF UNF-ST&DARDS performs assembly-
ENERGY specific and cask-specific analyses to
streamline SNF characterization

Nuclear Energy

B Unified database contains assembly-specific attributes for
~150,000 fuel assemblies (in process of updating to ~250,000)
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UNF-ST&DARDS provides interactive
visualization capabilities to facilitate
data analysis and results interpretation

I 1000

340.0

19.7

154.7

/
!

Regulatory dose rate limit

—¢— Canister A: maximum radial
dose rate at 1 m from cask

Dose rate (mrem/h)
=
8

10

3.6

/

/
/

/

64.4"| _g— Canister B: maximum radial
\" dose rate at 1 m from cask

23.3
g S 2001 corresponds to

minimum decay time
before Canister B shipment

Year

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

------- 2004 corresponds to
minimum decay time
before Canister A shipment

Decay Heat T Surface Temperatures T Clad Temperatures ]

Clad Temperatures

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)

it vert Sl hariz  Close S

itven  Splithoriz  Clase

T | Zoomin (2 Zoom out (2x)

| Zoom in (2x)  Zoom out 2x)

7.59E+01 - LOE+02

[0 2.32E401 - 3.12E+01
1736401 - 2.32E+01
1.29E401 - L73E+01
9.56E+00 - 1.29E+01
7.11E+00 - 9.56E+00
5.29E+00 - 7.11E+00
3.94E4+00 - 5.29E+00
2.93E400 - 3.94E4+00
2.1BE+00 - 2.03E+00
1.62E+00 - 2.18E+00
1.21E+00 - 1.62E+00
B.97E-01 - LZIE+00
- 8.97E-01
- 6.67E-01
- 4.96E-01
- 3.69E-01
-2.756-01
- 2.04E-01
- L52E-01
- L13E-01
- BALE-02
- 6.26E-02
- 4.65E-02
- 3.46E-02
- 2.58E-02
- LO2E-02
- L42E-02

- 1.02E+02]

SE-

- 3.46E-02
2.58E-02
- 1.926-02
- 1.426-02

2030
2035
2040
2045
2050

055
2060
2065
2070
2075
2080
2085
2090

clad tamp - Min clad temp

10,000

¢ 278.4290652: Y: 137.6847025: Unit: 1: Media: 99

‘Ongin: (0. 0. 255.905) X -335.5910366: Z- 202.6137195: Unit: 1- Media: 99

7.500

5,000

[ ] [ | [ | [ | | | | | [ |
=) ) =) =) =) =) =)
+ A B ~ @ & =]
A o ~ =i = i =
~ ~1 ] i ~1 4 -

2,500

Origin: (-153.392. 0, 245.823)




&5, U.S. DEPARTMENT OF

Nuclear Energy

UNF-ST&DARDS is being applied to
ENERGY support various fuel cycle technology
objectives

B UNFinventory categorization
m Waste form disposal options

B Feasibility of direct disposal of existing
dual-purpose canisters (DPCs)

M Self-protection status and source term
generation for security assessments
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P —— UNF-ST&DARDS is an integrating
A9 ENERGY foundational resource for the safe,
secure and sustainable management

of SNF
Automated best-estimate used nuclear fuel analyses from reactor power production through disposition

k)
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Pad — - Transportation —— Disposal
B A comprehensive system for analysis of the SNF from the time itis
discharged from the reactor to the time it is disposed of in a
geologicrepository
M Provides the Unified Database
e Controlled source of technical data for the entire waste management system
e Individual assembly- and cask-specific criticality, radiation dose, containment,
and thermal analysis results
M Characterizes spent fuel/systems that the nation will be managing
for decades
e Best available information to inform decision making and address emerging
issues

Cask
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