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Effect of Irradiation Temperature on Mn-Ni-Si Clusters in RPV Model Alloys
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In order to investigate the influence of solute concentration and irradiation temperatures on the
evolution of Mn-Ni-Si clusters and mechanical properties in RPV steels,a RPV model alloy, which has
higher Mn-Ni-Si concentrations, were irradiated by 2.8 MeV Fe2+ ion irradiation at 573~698 K up
to 0.9 dpa. Irradiation induced hardening and precipitate properties varied greatly with
temperature.
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Numerical simulation of debris bed formation behavior in SFR using two-layer Material Point Method

($1Z)

In a severe accident of SFR, fuel debris form debris bed inside reactor vessel, whose shape is crucial
for its coolability and thus nuclear safety. Considering the quite small size and large amount of
debris in SFR, we use continuum description to model granular behavior. By applying two-layer
MPM, the granular mass-liquid interaction is modeled, debris bed formation behavior is simulated.
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BF-GAN: Development of an Al-driven Bubbly Flow Image Generation Model using Generative
Adversarial Networks

GYESD)

A generative Al architecture called bubbly flow generative adversarial networks (BF-GAN) is
developed, designed to generate realistic and high-quality bubbly flow images through physically
conditioned inputs, jg and jf. Initially, 52 sets of bubbly flow experiments under varying conditions
are conducted to collect 140,000 bubbly flow images with physical labels of jg and jf for training
data. A multi-scale loss function is then developed, incorporating mismatch loss and pixel loss to
enhance the generative performance of BF-GAN further. Regarding evaluative metrics of generative
AI, the BF-GAN has surpassed conventional GAN. Physically, key parameters of bubbly flow
generated by BF-GAN are extracted and compared with measurement values and empirical
correlations, validating BF-GAN's generative performance. The comparative analysis demonstrate
that the BF-GAN can generate realistic and high-quality bubbly flow images with any given jg and
jf within the research scope.
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Metallurgical Study on Corrosion of 304 Stainless Steel Accelerated by Electromigration in Liquid
Metal Pool

GyESD)
Electrical current flow in liquid metal pool can accelerate the corrosion of structural materials

according to an electromigration phenomenon. The purpose of this study is to clarify the effect of
electrical current flow on the chemical compatibility of structural material in a liquid Pb pool.
Dissolution corrosion was shown to be promoted on the electron-receiving side.
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Soil Tritium Decontamination via Drying and Isotopic Exchange Reactione
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Peat soil contaminated with tritium was subjected to three separate decontamination techniques.
In the first treatment, tritium concentration was removed by Argon purge under different flow rates.
The second treatment was via isotopic exchange with water vapor generated in-situ to enhance
tritium removal. The final treatment involves both isotopic exchange and isothermal treatment to
enhance evaporation and isotopic exchange.
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