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Disclaimer

• Model was produced in the absence of specific site conditions or 
details regarding the nature of flame impingement or status of 
railcar’s contents.

• This model could under-predict catastrophic outcomes resulting from 
conditions not reflected herein.

• The CHARM model was used within the realm of its capacities.  Some 
variables may not be accounted for, thus the model’s run details and 
function calculations have been included for transparency.

• Models can only provide a range of potential outcomes rendered less 
effective if input data is incorrect or mis-representative.



Scenario Characteristics

• CHARM Model used (https://www.charmmodel.com/)
• 105J300 VC Railcar

- 27,600 gallons instantly released by pressure rupture of railcar
- 48ft tank length, 9.9 ft tank diameter (Greenbrier Pressure Tank Car Specs)

• Explosion overpressure
- Railcar pressure – 225 psi (safety valve rating of 105J300)
- 27,600 gallons released
- Detonation (flame speed Mach 1) occurring < 1s after vapor release

• BLEVE Radiation
- Depicts thermal radiation as a result of fireball from full vapor detonation



Explosion Overpressure
Depicting pressure wave from vapor cloud explosion 1 second after total railcar 
release.  









Study - projectile range 
of fragments from VC 
BLEVE Events – analysis 
of > 100 vessel failures
“The range distribution
for LPG, vinyl chloride 
monomer and ammonia are fairly 
similar, although no
very long ranges have been 
observed in this sample from 
ammonia vessels. As a
rough guideline it might be 
assumed that 80% of fragments 
will travel less than
200m, the remainder travelling 
anything up to about 1km.”

Holden, P. L., & Reeves, A. B. (1985). 
Fragment hazards from failures of 
pressurized liquefied gas vessels. In IchemE
symposium series (Vol. 93, pp. 205-220).



BLEVE Radiation
Depicting thermal radiation resulting from BLEVE and subsequent fireball of vapor 
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