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e Baltimore Tunnel Fire Event
e Howard Street Tunnel Fire Model
» Spent Fuel Transportation C

AnalySis -
e Results/Conclusions
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NIST Howard Street Tunne'l Fire Model

e Fire Dynamics Simulator (FDS)
* Validated Against Test Data

e Full 3D Tunnel Model
— Included Railcars

— Computational Fluid Dynamics (CFD)

- Memorlal Tunnel Fire Test Program }
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FDS Temperature Results

Tunnel Temperatures

7 hour fire
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Spent Fuel Transportation (Rail) Cask [ansys
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Spent Fuel Rail Cask Analysis Model
with Tunnel Walls




Cask Element Plot — (No Fill Gas)

cHD=S






Cask Model with Impact Limiter Shells
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Model Element Statistics

« Initial (Pre-Fire) Conditions of Transport o

t — Conduction ,

| | * Over 120,000 SOLID70 elements
| ¢ Over 1,500 SHELL57 eIements

— Convection 3 R

* INTERNAL - Over 14, 800 SURF152 eIements a

* EXTERNAL - Over 4,100 SURF152 elements

— Solar Radiation

Lo * Over 4,000 SURF152 elements s

o — Radiation Exchange (Internal and w/ Amblent)‘l}.*f

= ie 287 AUX 12 Generated MATRIXSO superelements




,.__:;;;— Radiation Exchange (Internal and w/ Amblent) o
. ¢ 287 prexisting MATRIX50 superelements Lo

e Fire Condition
— Conduction
* Preexisting sets of solid & shell elements

= Convectlon

« INTERNAL - Over 14 800 SURF152 elements
- (preexisting) PR

« EXTERNAL - Over 4,100 SURF152 elements -
(newly defined with previous set “ekilled”) |
— Solar Radiation
~» Non-applicable - “ekilled”

. 1 MATRIXSO deflned between tunnel and package




S - Solar Radiation

— Radlatlon Exchange (Internal : and w/ Amblent)

e Post Fire (Cool-down) Conditions
— Conduction |
* Preexisting sets of solid & shell elements

-— Convection A R,

e INTERNAL - Over 14 800 SURF152 elements 'rff‘;' g
(preexisting) |

e EXTERNAL - Over 4,100 SURF152 elements

(previously defined set “ekilled”, original set eallved”-)

 Non-applicable - remain “ekilled”

e 288 prexnstlng MATRIXSO superel<=>fl\entS """ e




Analysis Boundary Conditions

e Applled NIST Calculated Temperature
| and Flow Conditions

- ~* Center of Cask Located 20 Meters from‘ . ;
" Fire Source i :

e 7 Hour Fire plus 23 Hour CoOIdOwn" f""
e Temperatures Extrapolated Usmg
Power Function |

...........




Cask Temperature Plot (Pre-Fire Conditions)
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Cask Component Temperature Plot

| |

— Fuel (Global Peak)
- Canister

— Cask Inner Shell o]
— Cask Outer Surface

Lid/Drain/Vent Port Seals |
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Results from Cask Analysis

e Maximum Spent Fuel Cladding
Temperature Calculated: 887°F

* No Fuel Cladding Failure Expected ~~~~~

 No Failure of the Multi- Purpose Camster

(MPC) Expected




Conclusions

« Robust Nature of Rail Cask is Evident

e Fire Exposure Results in No Release of
~ Radioactive Material |

e Health and Safety of the Publlc is
Protected
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