COSMOS

The segmented MOX fuel rods base-irradiated in a commercial reactor (PWR) were re-instruemed
and irradiated first in the simulated PWR environments and then in the coolant condition of 30bar and
240°C to increase the liscensed burnup. The COSMOS code was verified by using the PIE results
after base irradition and the on-line measurement from the instrumentations of thermocouple and
pressured transducer for the first and second irradiation. The COSMOS code shows very good
applicability for predicting the integral MOX fuel behavior in the high burnup MOX fuel. However, it
is necessary that the COSMOS code is upgraded with the additional fission gas release model to
precisely estimate the fission gas release by gaseous diffusion which would be expected to occur in
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Fig. 1. Comparison between measured and predicted oxide thickness for (a) BR1 and (b) BR2

COSMOS Fig. 2
PIE
BRL  4.9% BR2  26% .BR2
. COSMOS BR1  558% BR2  3.81%

COSMOS

COSMOS

10 T T T T T 10 T T T T T
9 *  MEASURED g 9 *  MEASURED B
s —— COsMOos s COSMOSs
S g
o 7+ 1 o TF 1
@ @
< 6 B 2 6 4
[} [}
o 14
g °r * ] g °r ]
O O
s  4F 1 c  4r 1
2 Qo
a3 3 g 8 aL E
[T w
2+ E 2 E
1t E 1k E
0 L 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Rod Average Burnup (MWd/kgHM) Rod Average Burnup (MWd/kgHM)

Fig. 2. Comparison between measured and predicted fission gas release for (2) BR1 and (b) BR2
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(recovery)

A(T,BU,FGR) = A(T,BU) - exp(—« - FGR)
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Fig. 4. Comparison of measured and calculated temperature of (a) R1 and (b) R2 without recovery effect
due to fission gas release.
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Fig. 5. Comparison of measured and calculated temperature of (a) R1 and (b) R2 with recovery effect
due to fission gas release.
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