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Outline

Timeline of reactor safety technology

Developments over past 25 years

Validation and assessment

Possible future applications
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Overview of MELCOR

MELCOR has been developed at Sandia National 
Laboratories for the U.S. NRC
Project began in 1982

Motivated by Wash-1400 and TMI-2
Code under continuous development for 21 years

Emerging issues
New experimental information
Repository of knowledge on severe accident phenomena

Major emphasis is on performing integrated and 
self-consistent analyses
Diverse physics, widely varying timescales
Coupled phenomena and non-linear feedback
Self-consistent treatment

Eg. Decay heat follows released fission products diminishing 
core decay heating
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Fukushima
Accidents
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MELCOR Assessed Against Numerous 
Separate Effects and Integral Experiments

Separate effects tests 
More tightly controlled conditions
Limited or specific range of phenomena

Integral tests
Combine many simultaneous physics aspects
Often less precisely characterized test conditions
Broader range of phenomena investigated

Actual accident studies:  TMI-2
Combines all relevant physics at full scale
Least well instrumented and characterized “experiment”
An ultimate basis for code validation

Bearing in mind, not every accident should be expected to 
be the same as TMI-2
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Phebus Program Benchmarking
with MELCOR

Integral tests

Prototypic fuel
 Fission heating
 Pre-irradiated fuel

Verification of
 Fuel damage
 Melt progression
 Hydrogen 

generation
 Fission product 

release and 
transport

 Deposition in RCS
 Containment 

behavior

All Phebus 
experiments 
completed
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FPT-1 Bundle Temperatures at 700 mm

Fission heat 
in FPT-1 
initially drives 
thermal 
response

Steam 
oxidation 
transient 
drives FP 
release and 
fuel melting
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