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An Analysis of Medium LOCA Sequences
for the Development of Severe Accident Analysis DB
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Abstract

The purpose of this paper is to analyze severe accident scenarios which have been initiated
from the medium LOCA for the development of the severe accident analysis database system.
The Korean standard nuclear power plant(KSNP) has been selected as a reference plant. Six
scenarios have been determined to be analyzed based on the probabilistic safety analysis of
the KSNP. These scenarios take 90 percent of occurrence frequency of total 20 medium LOCA
scenarios. Thermal hydraulic and source term analysis have been performed using MAAP
which is one of integrated severe accident analysis computer programs. This paper contains
only calculation results for typical variables which characterize the selected scenarios. The
data set will be utilized as an input of data base system.
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187
30229
32338
37604
40339
40716
46130
259,200

LOCA Initiated

Reactor Trip

Turbine Trip

RCP Trip

HPSI /LPSI On

Main Feed Water Off / Aux Feed Water On
Main Coolant Pump Off

HPSI Forced Off

SIT Deplete

Complete Core Uncovery

Max Core Temp 2200 F

UO2 Melting Start (Max Core Temp 2499 K)
Relocation of Core Materials to Low Head

End of Calculation
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HP LP Hot CSS
HPSI LPSI . . . . -
Sequence o .. |Recirculatio | Recirculati | &Cold Leg | operation H] 31
Injection |Injection . .
n on Recir. (Inj & Rec)
LP
LOCA-2 |Success| N/A Success N/A Success Fail o
Recir.Fail
Boron’ &
LOCA-3 |Success| N/A Success N/A Fail Success HP&LP
Recir.
. . 2Hr LP
LOCA-5 | Success| N/A Fail Success Fail Success .
Recir.
. . . 2Hr LP
LOCA-9 Fail | Success Fail Success Fail Success .
Recir.
. . . . HP&ILLP
MLOCA-11| Fail |Success Fail Success Fail Fail .
Recir.
. . . . . HP&LP
MLOCA-20| Fail Fail Fail N/A Fail Fail .
Recir.
® 3 0As FEUAAEA AA Andw A9
Reactor )
Core ] Containment
Vessel failure
Uncovery ] Pressure
Sequence ] Time Comments
Time at 72 hours
(Second)
(Second) (MPa)
MLOCA-2 n/a no fail 1.23 249916 Sec / Containment Fail
) 43675 Sec / Fuel Damage
MLOCA-3 37,604 no fail 0.11 )
/ Intact Containment
. 39,791 Sec / Fuel Damage
MLOCA-5 37,066 no fail 0.11 )
/ Intact Containment
) 27,418 Sec / Fuel Damage
MLOCA-9 24,930 no fail 0.11 .
/ Intact Containment
) 45455 Sec / Fuel Damage
MLOCA-11 42,661 no fail 1.2 ] )
/ Close to Containment Fail
11,504 Sec /Fuel Damage
MLOCA-20 9,604 20,767 0.096 .
/ Intact Containment
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