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MELCOR code usage in VUJE

MELCOR
- versions 1.8.3 and 1.8.5 have been used in VUJE,

- model development focused exclusively onto VVER440 /V213 design,

- the most widely used severe accident code in VUJE.

Models of VVER440/V213 for MELCOR 
2-loop model for MELCOR 1.8.3

- used for research and development projects,

2-loop model for MELCOR 1.8.5

- used for safety reports, PSA L2 scenario analyses, hydrogen risk assessment,

6-loop model of shut-down reactor

- used for research projects,

Detailed containment model

- used for safety reports, containment phenomena.
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Model of the core

Model of the core     ( the largest challenge – fuel present in the lower pl enum)
reactor vessel during operation after reactor trip
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Model of the core

Modelling possibilities – already used 



6

Model of the core

Relocation; steam flow through channels – hydrogen p roduction
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Model of the core

Modelling possibility – planned 
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AICC pressure calculation

AICC pressure calculation used for estimation of hy drogen risk 
- Evaluation of DDT risk planned for further models

VVER440/V213 containment features
- “semidetached“ rooms in the containment – large diffe rences in AICC pressures

- airtraps influence amount of noncondensable gases present in the containment

- low containment design pressure – 250 kPa abs

- structural analyses show “failure pressure“ cca. 350  kPaabs

- AICC pressure below 350 kPa abs and low probability of DDT in the rooms  

of the containment is the goal of a successful hydr ogen risk mitigation strategy.

Assessment of pressure in the containment after hyd rogen combustion is of 

predominant interest.
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AICC pressure calculation

External code calculation
An external code is used for evaluation of AICC pre ssure peaks in containment volumes. 

Disadvantage is that the code calculates AICC press ure only from plot file data.
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AICC pressure calculation

Internal calculation – AICC module
An algorithm of AICC calculation was prepared and i ncorporated into the MELCOR 

model (input deck). The model tracks AICC pressure in every time step.

Hydrogen and carbon monoxide combustion is consider ed. 

Disadvantage is that for now only 3 control volumes  are calculated simultaneously. 

Out of memory/variables error encountered. 

Comprises 6 general TFs, 11 general CFs and 219 CFs  per calculated volume.

Output for every calculated control volume:

- AICC pressure written to plot file,

- max. AICC pressure during scenario,

- AICC temperature written to plot file.
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AICC pressure calculation

Model verification against MELCOR
Model was verified against MELCOR calculations usin g BUR package. Closed 

(isochoric) control volumes without heat structures  (adiabatic) with combustion 

completeness set to 1.0 (complete) were used. 

Various initial conditions and hydrogen (and CO) conc entrations were used. 
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AICC pressure calculation

Model verification against MELCOR
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AICC pressure calculation

Model validation against charts based on experiment al data
Model was validated against charts provided along e xperimental data in “Reactor 

Safety Course (R-800), USNRC Technical Training Cen ter, Rev 1193“ 
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Conclusions

Conclusions – core modelling
- fuel/debris support is the main uncertainty in the  modelling,

- planned core modelling (core rings without fuel) i s being applied for a new model, 

- support structures situated below the core support  plate can influence core

degradation timing and consequently also corium int eraction with the reactor

pressure vessel 

Conclusions – AICC pressure calculation
Relatively simple model developed. Ready to be used  for hydrogen risk related 

calculations.

Incorporation of such a calculation into the CVH or  BUR module would be helpful. 

CVH-PAICC.n  or   BUR-PAICC.n     ... maybe?


