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1. Introduction 

 
The Korea Atomic Energy Research Institute 

(KAERI) has been constructing a severe accident 
analysis database (DB) under a National Nuclear R&D 
Program. In particular, an MAAP (commercial code 
being widely used in industries for integrated severe 
accident analysis) DB for many scenarios including a 
station blackout (SBO) has been completed. This paper 
shows the MELCOR DB construction process with 
examples of SBO scenarios, and the results will be used 
for a comparison with the MAAP DB. 

 
2. MELCOR DB Variable Design 

 
The first step is to design DB variables that can give 

good information about accident progression. All output 
variables in MELCOR [1] code can be used as the DB 
variables, and some important variables to be compared 
with the MAAP [2] results for a basic check of the 
scenarios are selectively shown in Table 1. As 
illustrated in Fig.1, MELCOR data need to be modified 
in order to synchronize the data by adjusting the 
reference levels or by summing up the (MELCOR) 
volumes, which have used further subdivision. 

 
Table 1: MELCOR DB Variable Selection 

 

 

 
Fig.1 MELCOR Illustration of subdivision 

 
3. MELCOR Data Validation 
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In order to compare the results with the MAAP code, 

input data validation should be made, particularly 
regarding the operation logics of the safety systems, for 
which an illustration is shown, for HPI (High Pressure 
Injection) success in the upper two figures. 

 
4. Scenario Selection 

 
The developing strategy of the MELCOR code is the 

same with that of the MAAP DB. For the generation of 
the data set, the Korean standard nuclear power plant 
(KSNP) has been selected as a reference plant, and eight 
SBO scenarios are chosen to be analyzed based on the 
PSA [3] results (these eight scenarios accounted for 99 
percent of the occurrence frequency of a total of 197 
SBO scenarios). Table 2 shows the selected scenarios 
and their definitions. Both thermal hydraulics and 
source term analysis have been performed using 
MELCOR version 1.8.5 for the chosen scenarios. 
 

 

 
Table 2: Scenario Selection 

 
5. Results Comparison 

 
As illustrations, the results of MELCOR are shown 

for the pressure in the containment in Fig.2, and 
concrete ablation depths in the cavity in the MAAP and 
MELCOR codes are compared, respectively, in Table 3. 
Furthermore, a data conversion program [4] from the 
MELCOR output data format into that of the MAAP is 
developed to help users easily compare the output data 
in the same plotting frame. 

 
Fig.2 Containment Pressure in MELCOR 

 

 
Table 3: Comparison of Concrete Erosion Depth 

 
6. Conclusions 

 
The MELCOR DB methodology together with SBO 

results will be used as inputs for the construction of a 
general DB, and special value will be found in the 
complimentary process of comparison with the MAAP 
DB. The results are extended from the preliminary 
results [5], and the DB will make the Severe Accident 
Management (SAM) supporting system, under 
development in KAERI, be more applicable to the base 
of an MAAP-MELCOR dual evaluation. 
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