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BALTIMORE TUNNEL FIRE

0 JULY 1 8TH, 2001

1 HOWARD STREET TUNNEL

I csx FREIGHT TRAIN

1 DERAILMENT AND FIRE

" TRIPROPYLENE
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SPENT FUEL TRANSPORTATION CASK
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71 .73 FIRE ACCIDENT

RFORMANCE

° FINITE ELEMENT (AN SYS®) MODEL
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ANSYS® MODEL
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MPC Outer Shell

Homogenized Fuel Regions



ANSYS® MODEL MESH 
MAT NUM MAR 15 2002 
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Transport Cask Tunnel Fire Analysis
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BOUNDARY CONDITIONS
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• HEAT TRANSFER MECHANISMS

" INITIAL CONDITIONS 

" FIRE CONDITIONS
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NORMAL CONDITION TEMPERATURE PROFILE
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PLOT NO. 1
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NODAL SOLUTION 

STEP=l 
SUB =1 
TIME=.100E-02 
TEMP (AVG) 
RSYS=O 
SIN =225.902 
SIX =647.543 225.902.  

272.751 

319.6.  

366.449 

413.298 

460.147, 

506.996 

553.845 

600.694 

647.543

Transport Cask Tunnel Fire Analysis



8 HOUR FIRE TEMPERATURE PROFILE

NODAL SOLUTION 

STEP=2 
SUB =26 
TIME=8.001 
TEMP (AVG) 
RSYS=0 
SMN =724.707 
SM' =1445
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Transport Cask Tunnel Fire Analysis
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CASK COMPONENT TIME vS.TEMPERATURE PLOT
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Transport Cask Tunnel Fire Analysis
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8 HOUR FIRE WITH 20 HOUR COOLDOWN



PRELIMINARY RESULTS

* FUEL CLADDING TEMPERATURE 

• CONSERVATIVE ASSUMPTIONS

LIMITS

13



CONCLUSIONS AND FUTURE WORK 

* CASK PERFORMANCE 

* REFINED CASK MODEL 

* MODEL TUNNEL AND RAILCAR 

* NISTTUNNEL FIRE MODEL 

* REVISE BOUNDARY CONDITIONS
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REFINED CASK MODEL 

ANSYS 
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MPC-24 Thermal Analysis, 4/11/02



ACKNOWLEDGEMENTS

" MR. THOMAS 

" MS. JUDITH , 

" MR. HAROLD

E. MICHENER 

,4. CUTA

E. ADKINS,

PACIFIC NORTHWEST NATI O NAL LABS

16

JR.


