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Abstract

MELCOR code has been improved to estimate ex_vessel explosion work. First, steam
explosion sample calculations and sensitive studies on uncertain parameters at PWR cavity
were conducted using TEXAS-V, which is a mechanistic steam explosion analysis code.
TEXAS-V simulations were performed to evaluate steam explosion work based on the
thermal-hydraulic conditions of fuel and coolant, which cover the actual situation during the
accident. Those results were used to prepare the look—up table. That table and Lagrangian
interpolation scheme were merged into MELCOR code. To simulate fuel-coolant interaction at
the reactor cavity, MELCOR input data were prepared. It was found that the improved
MELCOR could estimate the steam explosion work at the reactor cavity from the look-up
table for a given initial condition calculated from MELCOR. As the steam explosion module
is limited by the upper and lower boundary of the look—up table parameters, these boundaries

will be expanded to cover various accident sequences.
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Component Property Results
Jet diameter(m) 0.15
Jet Velocity (m/s) 9.0
Temperature(K) 2800.
Melt .
Melting Temp.(K) 2700.
Density(kg/m3) 8000.
Specific heat(J/kgK) 565.
Pressure(MPa) 0.1
Water Temperature(K) 363
Depth(m) 1.1
) Height(m) 8
Test Section
Area(m?2) 7.54
¥ 2. %3 g5 2o wE FHd oty W
7] %A 2}
Z 4ol 7] & B A}
R vl S5EAT
(MPa) 7] &
(kg)
IBOTTOM1 16 226 0.48
IBOTTOM?2 32 71 0.08
IBOTTOM3(0.2) 20 155 0.2
IBOTTOMS3(0.1) 26 85 0.1
IBOTTOM3(0.07) 34 71 0.07
IBOTTOM3(0.05) 40 42 0.05
IBOTTOM3(0.03) 34 42 0.03
IBOTTOM3(0.01) 40 14 0.01
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STX _MELL:  sksiesiesiesiesiesiesiesioskskokosolokooiokssssooisksiolsisiolioisiololololokokokok

STX_MEL2: %% EX-VESSEL FUEL-COOLANT INTERACTION

STX_MEL3: #%*EJECTION STARTING & ENDING TIME= 0. 85695E+01 0.13630E+02

STX MEL4: sx 3 % PP * *

STX_MEL5: WATER DEPTH, TEMP, PRES, JET DIA, VEL, TEMP:

STX_MEL6: 1.82 M 311.00 K 0.10 MPA 0.18 M 8.35 M/S 2773.52 K

STX_MEL7: CALL STX_IPL

STX_IPL1: TRY TO OPEN TABLE.DAT(31)

STX_IPL2: SUCCEED IN OPENING TABLE. DAT(31)

STX_IPL3: THE NUMBER OF I,J,K,L,M,N DATA

STX_IPL4: 333333

STX_IPL5: SUCCEED IN READING DATA POINT

STX_IPL6: SUCCEED IN READING DATA POINT

STX_IPL7: WATER DEPTH, TEMP, PRES, JET DIA, VEL, TEMP:

STX_IPL8: 1.82 M 311.00 K 0.10 MPA 0.18 M 8.35 M/S 2773.52 K

STX_IPL9: TRY TO READ RAW DATA AND PROCESSING

STX_IPL10: SUCCEED IN READING RAW DATA AND PROCESSING
STX_IPL11: CLOSE TABLE.DAT(31)

STX_MEL8
STX_MEL9

: FROM SUBROUTINE STX_MEL:
¢ EXPLOS. IMPULSE AND PRESSURE=

STX MEL10: 116. 34KPA%SEC 106. 78MPA
STX_MEL11: CLOSE STXMODULE(32)
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ncycle=0
ncycle=ncycle+1
time=time+DT
at melcor

ncycle==0 ?
at fdinl.f

melcor no

yes

failopt9=0. failoptold9=0
cavopt9=0, at fdinl.f

P

failopt9==0 ?
at fdirst.

melcor no

yes

failopt9=1
stime9=time
cummulative varialbes=0
read debris ejection data
call stx_mel
at fdirst.f

ailopt9==17
at fdicon.f

melcor no

yes

time9=time

read debris ejection data
call stx_mel
at fdicon.f

melcor

% 3. MELCOR %7]%% &

no

no

stx_mel start

==27?

failopt;

Fallopt9=1&<K
failoptold9=0)
2

yes

file(stxmodule.out) open
failoptold9=1
debris

cavopt9=1 ?

yes

cavity water data store
to waterd,watert,watert
cavopt9=2

—

store debris ejection data
to cummulative variables

me9-stime9

no 5.sec

yes

failopt9=2
averaging debris data
—fueld,fuelv,fuelt

call stx_ipl.f
explosion results return
back from stx_ipl.f

print explosion result

i
<
—o

frm

o

call stx_ipl

| table.dat open |

narai'mtpr

read each parameter's
value coresponding to
the set number

compare the passed data
from stx_mel
to max.&min. value of
above parameter's value

v7ithin the max:
& min value

calculate interpolation
coefficient with

parameter’s value and
passed data point

v

calculate the explosion

results with interpolation

coefficients and look-up
table explosion data
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