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- Baltlmore Tunnel' Fire Event
= Howard Street Tunnel Flre M@dell
= Spent Fuel Transportatlon Cask

Analyses
L Results/Cenclusnons
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N ST H Jw/ardf Street Tunnelr Frre M@deli

n Frre IDynamrcs Srmulator (FDS)
-« Computational Fluid Dynamics (CFD),T

m Va—rlrdz:r’cedI Against Test Data
- e« Memorial Tunnel Fire Test Program

o Fu” 3D Tunnel MOdel‘“‘“
_ eIncludedRailears
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FDS Temperature Results

Tunnel Temperatures

7 hour fire
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Cask Analysls‘ Modell Ietarl

om H%I STAR 100 S‘pent F‘uel‘Cas;k | .
e Model Developed in ANSYS® .
-. EXp|ICIt geometry representat|on

Ly

e Fuel assemblies homogenized.
e« Conduction, convection, and rad|at|onzfﬁ?°7*""’?777'
° Cask transport cradle mcluded
. Tunnel walls mcludedt N
. Model contams over 149 OOO elements S
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k Analysis Model Deta IIIS,J,) con;t

- TransNucIear (TN) 68 Spent Fuel Cask
e Model Developed in COBRA- SFS

e 3D
e« Expl
B . Fu e

B ":'*.'“;- Conductlon,,._convectlon and radlatlon

-Tun

nalf symmetry
|C|t geometry representatlon
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HI-STAR 100 Analysis Model (with Tunnel Walls)
: N




HI-STAR 100 Element Plot — (No Fill Gas)
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HI-STAR 100 model with Impact Limiter Shells
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SECTION A-A

FROM DWG. 972-71-2

cas”




- Equwalent to Normal Condltlons of |
Transportatlon (NCT) in 10 CFR 71. 71

e Ambient Temperature 38°C (100°F)
o Full Solar Insolation |

_ e Cask Surface Emmissivities: 0.3 for Stamless___wz |

o . Steel, 0.85 for painted surfaces

“‘f““‘ wMaX|mum decay heat applled
_ "'-TN 68M212kW R

o HI-STAR100 - 20kw
w Steady state temperature solutlon A
obtalned R R A A P A S




HI-STAR 100 Temperature Plot (Pre-Fire Conditions)
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APR 1 2004
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= Applied NIST Cal“cul'*ated “emperat_u;re-
ahd Flow Conditions S

= Center of Cask Located 20 Meters
from Fire Source |

L 7 Hour Fire plus 23 Hour Cooldown i
(30 Hours total) 4 R

n Temperatures Extrapolated Usmg
Power Functlon (30<t<300 hours)
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HI-STAR 100 Cask Component Temperature Plot
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TransNuclear-68 Cask Component Temperature Plot
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n MaXImum Spent Fuel Claddlng
- Temperatures: . .~ .
¢ HI-STAR 100: 887°F R
L TN-68: 845°F e e

. ~-~~~No Fuel Claddmg Fallure Expected

| (MPC) Expected for HI STAR 100

1- No Seal Failure Expected for the TN 68
(Max seal Temperature 811°F) L
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EV|dent .
= Fire Exposure Results in No Release__,_l,.

of Radloactlve Materual

L Health and Safety of the Publlc |s |
Protected
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