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FUKUSHIMA

Decommissioning TEPCO’s Fukushima Daiichi Nuclear
Power Station (FONPS) and restoring the environment in
difficult-to-return zones in the vicinity of FONPS are
critical issues facing Japan, but there are many challenges
to overcome.

Decommissioning involves safe, reliable, and quick
implementation of technically challenging work, such as
removing fuel debris from high-dose environments. This is
a very challenging mission, the likes of which mankind has
never experienced. Therefore, steady research and
development of the decommissioning process is essential
for the future.

We aim to resolve these issues through collaborations with
domestic and international researchers to promote
decommissioning and environmental restoration.
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Welcome to CLADS
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Research complex for restoration from the FONPS accident

JAEAIIBEE— BT HRETOBHEEN,LBES
BRICBETMREL.IREE =2y I CREDRIE
BEZEOFTHETL-oTEFLIZ. XD LIESHHLS
JABATIR. [RRED K- T4/ 2(HR)BEE—
BFHhREEFOELEEESF QI /-PRBA0—F<y
TIEERIZ BEE—RTHREEHAER G
REFKE —RIEDZHRAELLT2015FIZBE
MREAERBPICEPLPEBEERNR v 2 —
(Collaborative Laboratories for Advanced
Decommissioning Science : CLADS) # 48#iL % L=,

2017F4BIZIIPHAL L CEBETIZ(@RLR
MRRIZETIL.BANOKRS FRERD EXRE
DAMDBRRTERAvbD—2EFRLOD EFE
IZL2MREFEEAM BB E — 6O I1ED 2186 18
LLEL/ XL TISL2EPINRLBIZRDEE — Y
Lo TRHMBAG -9 . 2020F - BERERE LY 42—
FREL.REOEFPREEDBRERN R 2 —
(CLADS) ndE4E L F L7,

CLADS TR 77 MK M EEN TR IRIZED
B. 5 LU MR BIRE - R V)4 DD REFE
ZohIC SRREMIRICIDAA TV IT . IR0 E
ELT.BRANDKRS - TFREBLEEHE L7 A B K
R JAEANSBDIFRE - I EIC L BEPICBRT 2
MR ZET 2 RNEBELIZRFHESZEAM - A
MERHEREE(ERDBE) J#EBALTVET.IIL
TIRoNTERIEA/ =Y VBB L TRABERD
HELTWIT,

After the accident at the FONPS, JAEA immediately
dispatched employees to Fukushima Prefecture to conduct
a range of key activities, such as environmental monitoring
and decontamination demonstration projects. Based on
these activities, JAEA established Collaborative
Laboratories for Advanced Decommissioning Science
(CLADS) in a Sector of Fukushima Research and
Development in 2015. CLADS is a research entity that
integrates research and development related to the
decommissioning of the FDNPS, based on the
"Mid-and-Long-Term Roadmap towards the
Decommissioning of TEPCO’s Fukushima Daiichi Nuclear
Power Station" and other guidelines.

In April 2017, JAEA completed the “CLADS main building”
(Tomioka Town, Fukushima Pref.) as our core base,
forming the center of a network that enables personnel
from universities, research institutions, and industry in
Japan and overseas to interact, while building a system that
integrates R&D and human resource development through
industry-academia-government collaborations.To further
accelerate decommissioning and environmental restoration
in an integrated manner, the Fukushima Environmental
Safety Center (Miharu Town, Minamisoma City) was
integrated with CLADS in April 2020.

CLADS focuses on solving problems in four R&D areas:
fuel debris, radioactive waste management, environmental
restoration, and general radiation science. In addition,
JAEA is developing the "Nuclear Energy Science &
Technology and Human Resource Development Project
(Mission H)", which supports talent development in
cooperation with universities and research institutes in
Japan and abroad, and research related to
decommissioning by researchers and engineers outside of
JAEA. The results of these efforts are being used to create

innovations for private sector use.
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Japan Atomic Energy Agency
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R&D for remote technology
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Naraha Center for Remote Control Technology Development
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NARREC was established as a center for
developing remote technology. The
facility is can use for researchers and
engineers from universities, industries,
and is even open to the general public.
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Measurements of radioactive materials
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Okuma Analysis and Research Center
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Okuma Analysis and Research Center is
collaborating with analyze radioactive
waste samples and fuel debris.
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Large-scale irradiation facility, synchrotron radiation facility
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Other JAEA facilities
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General radiation research

Joint R&D for decommissioning and
environmental restoration in flagship
facilities of JAEA.
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Related organizations
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TEPCO, NDF
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Talent development
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Tokyo Electric Power Company Holdings,
Inc. (TEPCO), the Nuclear Damage
Compensation and Decommissioning
Facilitation Corporation (NOF).
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Academia and Industries in Japan and overseas
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Collaborative courses with Fukushima
University, National Institute of Technology,
Fukushima College, the University of Tokyo,
Tokyo Institute of Technology, Tohoku
University, Fukushima Institute for
Research, Education and Innovation
(F-REI), and more. Joint research and
information exchange with international
organizations, U.S., French, and British
research institutes, private companies, etc.
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Government / Fukushima Pref. / Municipalities
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Cooperation with Ministry of Education,
Culture, Sports, Science and Technology,
Ministry of Economy, Trade and Industry,
Ministry of the Environment, Nuclear
Regulation Authority, Fukushima
Prefectural Centre for Environmental
Creation (Fukushima Prefecture and
National Institute for Environmental
Studies), Fukushima Technology Centre
etc.
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Cooperation with JAEA facilities
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We are promoting technological development and joint research in cooperation with JAEA facilities.
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R&D for remote technology
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Naraha Center for Remote Control Technology Development
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NARREC is developing remote technology used in the

decommissioning of the FDNPS.
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Measurement of radioactive materials
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Okuma Analysis and Research Center
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Okuma Analysis and Research Center is the only facility for analyzing

samples obtained from the FONPS site in Fukushima Research
Institute.
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Large-scale irradiation facility, synchrotron radiation facility
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Nuclear Science Research Institute / Nuclear Fuel Cycle Engineering Research Institute
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Two principal institutes of JAEA in Tokai Vil., Ibaraki Pref. are supporting analysis

of samples obtained from the FONPS and basic research and development in

decommissioning and environmental restoration.
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Oarai Research Institute (Oarai Town, Ibaraki Pref.)
is supporting sample analysis obtained from reactor
vessels and close to the building.
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JAEA exclusive beamlines in SPring-8 (RIKEN,
Harima campus/JASRI) develops synchrotron
radiation techniques applied for fuel debris and

environmental samples.
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R&D budget

BEEFNRSHESEEMDE

Subsidy for promotion of decommissioning research
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Management expenses grants
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File: FY2024
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Management expense grants Subsidy for promotion of decommissioning research
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R&D expenses are directly granted by the This subsidy given from MEXT for promotion
Japanese government. Includes project of decommissioning research with universities
expenses contributed by the special account and research institutes around the world.

for Reconstruction from the Great East Japan

Earthquake.
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Contract research commissioned by the

national government, local governments,
public organizations, and industries.
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Research field
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CLADS is conducting research and development related to the SHOIEIR
restoration of Fukushima, focusing on the decommissioning of the FONPS. Scan now wex
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We are studying methods to safely remove fuel debris from Radioactive material contained in rubble and filters used to (E}”’*33> @’“"7\")*39 ("ﬁm@"’K“D
inside the reactor, as well as store and dispose of it. In treat contaminated water generated at the FONPS are being
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addition to analyzing fuel debris to be removed from the
reactor vessel, we are also conducting research to estimate
the current state of the reactor by performing experiments to
simulate the accident.
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Results on investigations that survey the type of radioactive
material, method of distribution in the environment, and how
they are expected to change in the future are provided to
both central and regional governments, which use the

information to consider the future of the difficult-to-return
zones that remain off-limits to this day.

analyzed to examine methods for segregating radioactive
materials by type and strength, in order to propose final
disposal methods.

Scale of research topics
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General radiation research
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An important research focus is detecting radiation to protect
workers from its exposure in unexpected locations.
Additionally, we are improving elemental analysis techniques
that cannot be performed at high dose rates with
conventional instruments. Our research also aims to
elucidate phenomena, such as degradation and alteration,
caused by long-term radiation exposure.
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Decommissioning Science Diagram
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The Decommissioning Science Diagram
shows the overall strategy for the
decommissioning projects of the FONPS,
including the issues and needs for each
decommissioning process, and issues to be

solved by scientific research. Detailed
information is available on our website.
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Tomioka / Ibaraki

Fuel debris
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Estimation
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The internal conditions of the reactor are
estimated from the analysis of the removed
fuel debris and the information obtained
from the reproduction experiments.
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High temperature melted specimen in reactor core component
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Improved accuracy of analytical methods
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We are developing analytical methods to
obtain various informative data from fuel
debris.
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Dynamic Secondary lon Mass Spectrometer
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Establishment of waste management
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The assessment of safety assurances
required during the removal and storage of
fuel debris from nuclear reactors, as well as
the technical possibilities for disposal, will
be proposed.
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Simulation result of dose rate distribution inside the reactor
building
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Okuma / Ibaraki

Waste management
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Reasonable characterization and evaluation
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We are developing a rational method for
determining and evaluating the properties of
various types of radioactive waste generated
in large quantities.

< FMWEBICP-MS (PerkinElmer NexION 5000)

Multi-quadrupole ICP-MS
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Construction of high-level waste policy
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We are investigating the methods necessary
for the safe treatment and disposal of
high-level radioactive waste.
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Simulation results of the relationship between groundwater
and high-level waste
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Concretization of low-level waste disposal
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This project is studying ways to perform the
final disposal of low-level radioactive waste.
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Improving of analysis method

Collaborative Laboratories for Advanced Decommissioning Science 13
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Miharu / Minamisoma
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Environmental restoration
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For the lifting of restricted zone
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The information required to lift radiation
zone restrictions is provided to society
through the development of advanced

technologies for analyzing data and
assessing radiation exposure.
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Field work at urban area
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Impact assessments and future projections
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Impact assessments and predictions are
made public in an easy-to-understand
manner after the behavior of radioactive

material in the environment is understood.
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Portal site of general information of environment by the
FONPS accident

7
L J

A
SHBIER

Scan now

Tomioka / Ibaraki

General radiation research
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Exposure reduction
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This project aims to prevent unintentional
exposure during work and contributes to the
safety of workers by visualizing radiation.
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Real-time imaging of @ emission micro-particles
(Morishita, Y. et al., Sci. Rep., 11 5948, 2021.)

Sato, Y. and Terasaka Y., J. Nucl. Sci. Technol., doi.org/10.1080/00223131.2021.2001391 2021.
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Analytical technology advancement
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We are developing new analytical methods
for assessing radioactive and nuclear fuel
materials that can be used in high dose
areas.
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Elemental analysis technology in high-dose rate fields
using a laser
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Long-term health and safety
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We study the relationship between material
degradation and corrosion to evaluate the
long-term structural health and safety of

structures in high-dose environments.

BRIz 280 RBOLELEOFHEICET 2R

Evaluation of long-term health of structural materials on
corrosion

Collaborative Laboratories for Advanced Decommissioning Science 15
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Spreading collaboration
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Research grant for Creating innovation
decommissioning science
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BELIAMBERAORMEHE T 2FE2BHL TV 3T, techniques are transferred to the private sector and commercialized for use around
the world.
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The full name of this grant is “Nuclear Energy Science & Technology and
Human Resource Development Project (Mission H).” This research grant will
fund strategic nuclear energy joint research programs, accelerate
decommissioning research programs, and promote decommissioning research
and talent development programs via collaborations between industry and
academia to solve challenges involving nuclear power.

We will contribute to solving challenges in the nuclear field, including the I— 1
decommissioning of the FONPS, through local and international
collaborations, and by closely integrating our knowledge and experience with L _l
colleagues not only in the domestic and international nuclear fields but also in

A
various other fields, beyond our existing relationships and current fields of SAPIEIR
engagement. Scan now
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Radioactive contamination visualization software "COMRIS"
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We have established collaborative courses together with institutions that have

adopted the MEXT programs, and are working both to integrate analytical S - F 2B POBEES
technologies from different fields and to develop our human resources. We Field work with students

have also introduced a cross-appointment system to attract a diverse

workforce.
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Community activities
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Open house

WTPFEENRICLIZEBRHE

Short program for future scientist
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On-site science event

The facilities are opened once a year, science classes are held for students, and
events are hosted for those in the community to enjoy learning.
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Inquiries
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CLADS offers tours of its facilities for the public. Access the QR codes to learn

more about the tour contents, tour times, and how to apply for one.

For foreigner(s): All JAEA facilities require submit Visit Proposal (VP) before
arrival. Please contact us in details.

BANOKRS - HAKBZFICLIZ2ERHFR

Academia in Japan and overseas available for collaborative research
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Tomioka
Collaborative Laboratories for Advanced Decommissioning Science
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OsBE¢E

EEERIP MBR

(BEFREBB{RAFHRLy2— EMEHI)
General Affairs Section, Fukushima Administrative Department (Tomioka)
B 0240-21-3530 (%

FAX:0240-22-0100

E-mail: tomioka-CLADS-tour@jaea.go.jp
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Environmental dynamics / Environmental monitoring, Mapping technology
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Miharu

Collaborative Laboratories for Advanced Decommissioning Science
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Minamisoma
Collaborative Laboratories for Advanced Decommissioning Science

Os5BEHE

EEERH BBR

(BRIPFREBBERHARLY2— =ZFHBHRA)
General Affairs Section, Fukushima Administrative Oepartment (Miharu)
B 0247-61-2910 (xR

FAX:0247-62-3650

E-mail: miharu-kankyo@jaea.go.jp
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