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CDF(t,)=Y. 2 B O BN
i=1 tr (Gi !T|) < .>__
//l
CDF(t,,):Cumulative damage fraction at time, t_ G 1
At:Magnitude of a time step [s] \1Ar r
t (o,,T.):Failure time caculated with the stress and temperature at time step (i) [s] /; E)& %
- I \
n:Number of time steps : \
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Fuel Clad
Fuel Clad
Material U-19Pu-10Zr HT9
Ref. Temperature (K) 900 800
- 2.16 mm
Elastic modulus (GPa) 15 159.6
Poisson’s ratio 0.349 0.301 220 mm >
Yield stress (MPa) 11.8 250 2.92 mm R
Expansion coeff. ofuel(T) ocad(T)

X425 Benchmark fuel pin data
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500 |
Effect of cavity formation Cavity | Fuel |Clad
— Elastic analysis Line : Analytic result
Cths 400 F Symbol : FEA result 1
2 High burnup
e R
§ >
1] 25 %
§ 50 %
g 100 _Low burnup o A---- " AT 7 5 %
8 _____ o
Free-FCMI IR R
0 TR KA . .
0.00 0.25 0.50 0.75 1.00 r
Cavity fraction |
<339 YO0 X£J| M= ™A ZEE B (High burnup)
v B NS DEd ISH 25 42
+332 L0l =) HF AHEL =& B (Low burnup, Free-FCMI)
v BE NS LM OS2 25 =)
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]II - 3 = T O -
10— 10* —
oo SAS4A/SASSYS Vo 3 FEAST-METAL ;
% N . "\ HT9Rupture time , Y 2\ HT9 Rupture time]
10 . . 10°} Vo
@ \\\ \ \\ @ “‘ ‘\ \\\ \\
2 107} © 10°f
= N . . * — “ ' “ ) Hoop stress
[¢b} \ 1281\/”)& [¢B) \ - - 80"NIPa
S 10'¢ o S 10} \ ; L
'Ig'_ . 160 M\Pa 'lg'_ \‘ || 1\20\|\/| os
250'NIPa '\ 160'MPa
Tl N T 0} 20MPa !\
107 Y 7T T 107 S L S, AL S
800 900 1000 1100 1200 1300 800 900 1000 1100 1200 1300
Temperature (K) Temperature (K)
Free-FCMI Low burnup High burnup
Temperature (K) 1200 1200 1200
Hoop stress (MPa) 74.0 161.3 161.4
Rupture time (s)
34.13 / 38.82 0.165 / 0.0025 0.164 / 0.0025
SAS4A / FEAST-M / / /
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