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Abstract

The in-vessel severe accident progression has been analyzed to generate the basic data for
evaluation of in-vessel severe accident management strategy using the SCDAP/RELAP5/MOD3.3
computer code in the Loss Of Coolant Accident (LOCA) without safety injection system of the KSNP
(Korean Standard Nuclear Power Plant). The small break LOCAs of 1.35 inch, 2 inch break size, the
medium break LOCAs of 3 inch and 4.28 inch break size, and a large break LOCA of 9.8 inch without
actuation of the safety injection pumps have been simulated from transient initiation to reactor vessel
failure. The plant damage state at reactor vessel failure has been estimated in all calculations. The
SCDAP/RELAP5/MOD3.3 results have shown that in all transients, approximately 40-60 % of the
core materials were melted and relocated to the lower plenum of the reactor vessel, which resulted in
reactor vessel failure by creep. In the small and large break LOCAs, the reactor vessel failed at early
time of approximately 70-110 minutes after transients initiated. Since the SITs were actuated
effectively in the medium break LOCAs, the reactor vessel failed at late time of approximately 200-
400 minutes after transients initiated. At the time of reactor vessel failure, approximately 45-55 % of
the fuel rod cladding was oxidized in the small and medium break LOCAs. However, approximately
20 % of the fuel rod cladding was oxidized because of coolant loss through the break in the large
break LOCA of the KSNP.
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SCDAP/RELAPS
Events 1.35 inch 2.00 inch 3.00 inch 4.28 inch 9.60 inch
Transient Initiated 0 0 0 0 0
Core Uncovery 4,208 2,165 937 466 1,928
Actuation of SITs - 3,546 1,546 750 150
End of SIT ] - 23,644 ] 3,238
Actuation
Core Melting 5,525 3,225 1,768 10,538 3,102
First Relocation of
Corium to the 6,425 3,623 23,650 12,088 3,657
Lower Plenum
Reactor Vessel 6,700 4,336 24,075 12,580 4,700
Failure
Total Oxidation
Fraction (%) 53.2 457 53.9 45.2 20.1
2.
SCDAP/RELAP5
1.35 inch 2.00 inch 3.00 inch 4.28 inch 9.60 inch
Reactor Vessel Failure | ¢ 25 4.336 24,075 12,580 4,700
Time (sec)
Total Decay Heat
(MW) 37.0 42.8 27.2 32.2 41.5
Corium Depth (m) 0.91 1.04 1.15 1.25 1.35
Corium Mass(ton)
(Total=109.5) 42.0 46.3 55.4 62.4 62.4
Fuel Mass(ton)
(Total=85.6) 32.0 35.9 43.5 50.3 50.3
21Oz Mass 5.0 3.4 8.7 7.0 7.0
(ton)

Zr Mass(ton)

(Total=23.9) 3.1 6.8 3.2 5.1 51
Corium T&Tperat“re 2,858 2,810 2,872 2,847 2,850
Heat Generation Rate

(MW/m3) 2.9 3.0 1.6 2.3 3.1
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