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JSummary of Simulation Results

heatup rate seriously.

* To avoid such an undesirable situation, time-averaged " Time(s) | 1158.6 1150.7 1150.7 1150.6 1158.7 1158.7
heatup rate model has been developed and " Te(K) | 9811 9373 9372 9355 9814 9814
implemented into SPACE. DOTe(K) 98L1 9209 9210 9212 9814 9814

" HS(kpsi) | 12.42 1325  13.24 1324 1240  12.40
Experimental Data " HR(K/s) 54  -1255 6.5  2.36E-3 5.4 5.4
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investigating the effect of heatup rate (5 K/s). T _ _ Gose 153 (FFRD On, instant H.R)
g X 114 £ Small strain resulted from lower
p) L
T e 1152 rupture temperature.
T o \ -12;%s  Lower rupture temperature is
ine " " of 110 caused by minimum H.R
Top pressure ,D”E_/.?.—_.CE) O < 10
transducer 0.0 4 G—aég’.)
Test chamber : , : , : , . i 9
; 0 50 100 20\ 250 \ 300
| Simulation Region Axial Elevation [mm] Time-averaged
= \
ik Ninstant "\ _g
%" | Case-045 @
High pressure = Case-1,2,3: A

line

Experiment : A

T

1000

Boiler

2
NTIAL STRAIN
80

60
|

800

TEMPERATURE (DEG. C)
800
¢'5P'

700
F |

Apparatus of NRC-Studsvik test

20
1

CIRCUMF

Time-averaged Heatup Rate Model :.

ENGINEERIItIDG HOOP STRESS (KPSI) v ” TE%PERAT?JMRE (DE&TEJ) w =
ATc T ATC N ATc .
IN4G Ar 4 fo Az ( At ) Aty y¥ ATe; Conclusions
f W (t)dt f At N o At; - YN _At; - Fuel cladding rupture temperature model of SPACE is strongly dependent
: (W (t) = 1) X on the heatup rate at rupture and when fuel rupture occurs together with

fuel crumbling which causes drastic change of heatup rate.
» Time-averaged heatup rate model was newly implemented into SPACE
for accurate estimation of heatup rate and it agreed well with measured
2 heatup rate and busrt strain
max. time step size - Numberof elements of array * Recommended time duration for averaging is 1 second for this test.

AT c;: change of cladding temperature at it step
At;: time step size at it" step
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