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@ International Cooperation in CLADS ¢ IA S

Collaborative Laboratories for Advanced Decommissioning Science

International Cooperation for 1F Decommissioning

The CLADS has been carrying out above research and development encountered 1F
decommissioning with concentrating wisdom and expertise from national and international
cooperation.

@ Major international collaboration in  Infernational Cooperation toward Decommissioning of FDNPS
CLADS is as follows;

» Radioactive waste management in the
decommissioning,

» Characterization of fuel debris and
MCCI product, damaged fuel handling
and treatment and storage,

» Investigation on severe accident
phenomenon and core degradation
process and etc.

€ Multinational cooperation as IAEA and
OECD/NEA are conducting.



@ Collaboration on MCCI product analysis El ( ADS
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Collaboration with JAEA and French Atomic Energy and Alternative Energies Commission (CEA)

Calculation by TOLBIAC-ICB

MCCI Test Results
in Fukushima simulated conditions

Oxide phase
with Si rich

Concrete rich
area

Engineering scale MCCI Test Facility Mixture of corium
VULCANO @CEA and Concreate

Oxide phase Metallic phase
with U rich with Fe rich

SEM/EDS analysis




-BWR control blade degradation-

BWR control blade degradation, including its influence to channel box and fuel rods
degradation is a key issue which Japan and EU are interested in (as a trigger of fuel

@ Example of Information exchange C\ IADS

degradation).

Steam starvation effect before
fuel bundle reflooding

N

Front view and interface

Front view - Frontview and interface
(steam starved condition, after test)

(before test) (steam fully flow condition, after test)
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Steam flow rate highly influences the tendency on co-

degradation between molten control blade ($5-8,C) and Strongly degraded bundle after  If steam-starved conditions
Channel box (Zry) air ingress and quenching happen before refooding, it can
\Z N% weaken protective effect of
In steam-starved condition, co-degradation more likely Air ingress scenario, degradation surface Zr0, layer of Zry.

happens and it leads inhomogeneous distribution of molten of Zry highly accelerated.
metallic material in the early phase of fuel degradation.

Quoted from H. Shibata et al., presented at TOPFUEL2016, Sep. 2016 @Boise, ID,
USA.

Quoted from M. Steinbrueck, presented at FRC in July 2017 @Tomioka, Japan.




Assessment of Radiological v ST
@ Contamination - @l _[ADS

BERKELEY LAB [t
< Collaboration with JAEA and LBNL >

boratories for Adval mmissioning Science

Radiation measurement in the bldgs. SDF (Scene Data Fusion) Technology
of the FDNPS (1F) JAEA in the Environment LBNL
e - Real-time 3D maps
onboard
E - 3D gamma-ray imaging
- Multi-sensor data fusion
SDF in the - Localization and
Mapping Platform
i . High Dose-
- Compact Comptoncamera /| | | .
- LIDAR (Laser Imaging ‘ AN Rate Fields
Detection and Ranging)
- Photogrammetry Of 1F
- Robot/Drone

Complex 3D Environment
Forest Contamination Mapping

¥y, Vg

Full 3-D mapping, contextual data fusion, and visualization of
radiation in the high dose-rate fields




@ Collaboration with SRNL on a-Radiolysis ( IAPS

Collaborative Laboratories for Advanced Decommissioning Science

To contribute to rational estimation for H2-safety in disposal of a-waste forms and to
development of evaluation tool for aquatic reaction process in long-term change of

fuel debris, radiolysis experiments will be conducted with a-emitting nuclides in SRNL.
[This R&D activity will become an example for U.S. National Laboratory Fukushima Support Network]

CLADS (JAEA)

v' Radiation research on water treatment
has been done since the 1F accident.

v/ Radiolysis data and mechanisms (B, v)
have been provided to 1F companies
such as TEPCO and TOSHIBA.
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for aqueous solution systems

i =
box culvert (concrete)

Overflow of water from HIC wastes

SUS pressure
vessel

Reaction vessel for gas production .

v A lot of kinds & amounts of a-emitters
are available for experiments.

v’ Scientists, engineers & staffs are well
experienced in utilizing and analyzing
a-emitters in RAD laboratories.

White spots are a-emitters

mixing container

o-Emitter in cement matrix
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