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C Introduction )
b

@ After the Fukushima accident, improving the safety of nuclear power plants has been raised as an important issue. In particular, the
development of the accident tolerant fuel, such as reducing the generation of hydrogen in the Zirconium alloy cladding during the accident
condition has been studied worldwide.

@ As a technology that can be applied in the short term, the coating technology on the cladding surface is being developed. The coated cladding
have to apply each oxidation model to the inner and outer surface of the cladding.

@ It is necessary to modify the nuclear fuel performance code FRAPTRAN, which is currently used in the accident conditions. This paper
describes the results of applying the oxidation model of the coating material developed by KAERI into FRAPTRAN-2.0 code.
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® It is necessary to convert the oxide film thickness based on the measured weight
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- Standard Enthalpy of formation at 25 °C [3]:
Cr205 =-1128 (kJ/mol)
- Atomic weight :

Cr=751.9961 g/mol / /

subroutine ‘atfmw’ iIs used.

'

Verification ) ( Conclusions )

Hypothetical cladding ® After the cladding burst at 34.5s, the existing C-
temperature input P model was used to the internal oxidation of the
zircaloy cladding.

v" In order to evaluate the oxidation characteristics of the coated cladding that can be
applied as an accident tolerant fuel cladding, and the oxidation model of the coating

_ material, CrAl was developed and implemented to the fuel performance code,
® When the ATF model was used, there is almost ERAPTRAN-20.

no oxidation on the outer surface due to high
oxidation resistance.

v" In the coated cladding, each oxidation model is applied to the inner and outer surfaces,
respectively. The oxidation model should evaluate the change in thickness of the

Cladding Outer Surface Temperature (K)

" Therefore, compared to the case of applying the cladding tube and the reaction heat of oxidation. In order to the oxidation reaction heat
C-P model on both surfaces, the total ECR of ATF of CrAl, a coating material developed by KAERI, it was assumed that the oxide layer
model shows almost half the value as expected. was converted to Cr,Os,

v The developed oxidation module was evaluated using a scenario of the hypothetical
Letrsrras: high temperature condition was loaded to the outer surface of the cladding. The
behavior of the oxide thickness and ECR on the inner and outer surface were verified
with FRAPTRAN-2.0.
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