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Acknowledgements and Advisory Points FliC& 5 R L BHEHIH

FOLLOW-UP OF THE PREVIOUS IAEA REVIEW MISSIONS
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Acknowledgement 1

The IAEA Review Team appreciates the consideration given to the Advisory Points from the
previous Review missions and acknowledges the efforts of TEPCO, NDF and other Japanese
organizations and institutions to effectively implement them into the arrangements and
practices related to the decommissioning of the Fukushima Daiichi NPS. Particularly should be
noted progress related to the 2018 Peer Review Advisory Points that were carefully considered,
analysed and are implemented or under implementation by the Japanese organizations.
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Acknowledgement 2

The IAEA Review Team appreciates the decision making of Government of Japan of a basic
policy of disposition of the ALPS treated water following further purification as necessary and
appropriate dilution. The decision on ALPS treated water disposition path was an important
advisory point of previous reviews, and it will facilitate the implementation of the whole
decommissioning plan.
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CURRENT SITUATION OF TEPCOQO’S FUKUSHIMA DAIICHI NPS AND ROADMAP
IMPLEMENTATION
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Acknowledgement 3

The IAEA Review Team acknowledges the maintenance of the stable status of Fukushima
Daiichi NPS since the last review and achievement of continuous risk reduction on the site to
protect the people and the environment. The IAEA Review Team also acknowledges the efforts
by Japan in the implementation and communication of the Roadmap activities and thorough
regular revisions taking into account new findings, knowledge and lessons learned, as well as
the funding scheme which brings stability and visibility to the project. '
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ORGANIZATION AND PLANNING
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General view including relations between ministries and relevant organizations
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Advisory point 1

As many organizations are involved in the decommissioning of Fukushima Daiichi, the IAEA
Review Team advises to ensure close communication between TEPCO and NRA, as well as
close coordination among these related organizations, in order to ensure safe and stable
implementation of the decommissioning.
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FDEC re-organization and new focus

BRI R =—DOBREE LWEER

Acknowledgement 4

The IAEA Review Team commends the FDEC for successfully performing its re-organization
during challenging times (COVID-19 restrictions) towards more efficient project management-
oriented organization, focusing on efficiency, safety and quality of the decommissioning works.



In addition, the IAEA Review Team recognizes the ambition of FDEC to become an
engineering company with its own design, engineering and procurement capacities.
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Advisory point 2

The IAEA Review Team encourages FDEC to continue revising and improving its business
processes to adapt them to the changing needs in the future, focusing on further strengthening
of design, engineering, procurement and project management functions and on developing
human resources in related domains.
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Coordination of R&D
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Acknowledgement 5

The IAEA Review Team acknowledges the streamlining of the coordination and collaboration
process, such as placing directly under JAEA the relation with universities, the effective
cooperation between IRID, TEPCO and the technology developers for robotics aimed at fuel
debris operations and spent fuel pool’s inspections, and the Decommissioning R&D Partnership
Council coordinated by NDF.
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Advisory point 3

The IAEA Review Team advises to develop a more structured form of collaboration and
cooperation, which would improve the integration of the components of the R&D work-
performed or led by each organization into a common master plan to ensure timely and effective



delivery.
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Planning short-term, mid-term, long-term
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Acknowledgement 6

The IAEA Review Team acknowledges the continued improvement that the Government of
Japan, NDF, TEPCO and other organizations have made on revising and developing the
strategy for the decommissioning of TEPCO’s Fukushima Daiichi NPS. The principles and
approach to risk reduction laid out in the Mid-and-Long-Term Roadmap take into account
balancing of relevant factors to ensure the best overall approach to decommissioning towards
“reducing risks systematically, under the concept of coexistence of reconstruction and
decommissioning.” The Decommissioning Action Plan issued by TEPCO provides a practical
implementation path of the Mid-and-Long-Term Roadmap and of the Technical Strategic Plan
issued by NDF.
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Advisory point 4

The IAEA Review Team advises to develop planning scenarios for the entire decommissioning
programme including all units; it would be advantageous to demonstrate that the planning
provides sufficient flexibility and is robust against a range of scenarios. This could be achieved
by optioneering against conceptual endpoints, for example, assessing if there will be a sufficient
space for the processing and storage of all the material resulting from concurrent activities.
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Advisory point 5

The IAEA Review Team recommends that TEPCO ensures that their plans for maintaining the
safety and operability of the site infrastructure and assets are aligned with the projects that are
delivering progress of the decommissioning plans. Managing an aging site infrastructure will
become an increasing task with time and the systems required to keep the site, workforce and
environment safe and operational are critical to ensuring the continued progress of the risk
reduction activities.

IAEAV E 2 —F— A3, EERENCHL, 1 b DA 7T L EEOREM L BEIE
MEHERTH-DOHEN, BEHEOES 2 ERTLI 7 n =7 FEEBEESLTWH
HILBHERTDHEOEBET S, BFLLEYA bOA VT TREET LI LT
BEE & E DI RT B IR L2 YA b, FBE. REOZEM L ERMELZH
BT 20BN EBRVAT AL, VRAZIEBIEESOMGEM 2 ERPHEET D720
RERTH D,

FOCUS AREAS OF OPERATION
BEROERDE

Water management
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Acknowledgement 7

The IAEA Review Team recognises TEPCO’s continued efforts to manage existing volumes
of contaminated water on site and achieve further reduction in its generation through
application of countermeasures. Of note is the successful removal of the stagnant water from
the target buildings identified in the Roadmap.
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Advisory point 6

The IAEA Review Team encourages TEPCO to perform an analysis of the site water balance
considering the large volume of water that has been treated and stored, a significant proportion
of which (around 70%) will require further purification. This analysis should also include an
estimation of the ALPS treated water that will be generated in the future, and its anticipated
schedule for its discharge to the sea.
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Fuel removal from spent fuel pools
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Acknowledgement 8

The IAEA Review Team recognizes the effort in training operators for remote operation in Unit
3 using only camera view and implementing a step-by-step approach , adjusting the training by
incorporating lessons learned to enhance effectiveness. The Review Team appreciates the
graded approach to start the actual operations from low risk to high level of difficulty in fuel
removal (fresh fuel, spent fuel and fuel damaged before the accident), and the incorporation of
operational experience and lessons learned, gained during Unit 3 removal activities, in an
manual to be used for the subsequent spent fuel removal activities in Units 1 and 2.
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Acknowledgement 9

The IAEA Review Team recognizes the efforts in enabling defueling of spent fuel pools at
Units 1 and 2, implementing a step-by-step approach for rubble removal and dose rate
reduction. The Review Team appreciates efforts in preventing dust release and in identifying
approaches for damaged fuel removal and dose reduction at the refueling floor (Unit 2).
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Advisory point 7

The IAEA Review Team advises to continue exploring technologies and approaches to remove
difficult-to-handle damaged fuel.
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Advisory point 8

The IAEA Review Team encourages to continue the successful approach for enhancing
knowledge retention and transfer of operational experience and lessons learned gained in Unit
3 for the safe remote operation in Unit 2.
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Fuel debris retrieval
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Acknowledgement 10

The IAEA Review Team recognizes that significant R&D efforts have been accomplished to
access PCV internals including the design, development, prototype and delivery of a “one of a
kind robotic arm” for the trial fuel debris retrieval.
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Acknowledgement 11

The IAEA Review Team recognizes the graded approach for starting fuel debris retrieval,
gaining experience with trial and knowledge of fuel debris properties through characterization
of small samples and development of a full-scale mock-up facility.
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Advisory point 9

The IAEA Review Team advises, taking into consideration the complexity of fuel debris
retrieval, to develop a strategy for the subsequent management of the interfering objects in PCV
(Unit 1) that can be potentially highly radioactive.
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Advisory point 10

While the IAEA Review Team commends the current focus of attention on fuel debris, the
Team stresses the importance of undertaking a comprehensive characterization of the fuel
debris to identify the key parameters that will enable the design of future strategies to manage
this material from initial storage through to disposition, with an emphasis on the potential
treatment and conditioning stages.
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Advisory point 11

The IAEA Review Team considers that whilst significant progress has been achieved in
estimation of the fuel debris distribution inside the reactor building of Units 1-3, there is
recognition of the future challenges that will be encountered -during the sampling,
characterization, and scale up/ramp up phases. The IAEA Review Team advises TEPCO to
develop a comprehensive feasibility and risk analysis of the retrieval options of fuel debris.
With more information being gathered and experience gained in the coming years, the Review
Team advises to steadily progress with an analysis of the potential options toward the end state
of the site and their impacts on the full site management strategy.
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Waste management
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Acknowledgement 12

The IAEA Review Team welcomes the progress made by TEPCO in developing technical
approaches for the management of the secondary waste arising from the treatment of
contaminated water.
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Acknowledgement 13

The TAEA Review Team appreciates TEPCO’s progress made in identifying the existing waste
streams as well as their appropriate disposition paths. This effort has informed the design and
technology development efforts.
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Advisory point 12

While the IAEA Review Team appreciates the plans TEPCO have developed for management
of waste and potentially contaminated material generated through 2032, TEPCO is encouraged
to extend these efforts to include all waste generated during the lifetime of decommissioning
operations and an understanding of the anticipated end-point for each stream.
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Advisory point 13

Given that decommissioning operations will generate a large volume of waste and potentially
contaminated material requiring storage, TEPCO is encouraged to identify additional storage
locations for material awaiting further processing and further strengthen traceability and
characterization of the waste packages. In addition, the IAEA Review Team emphasizes the
need to actively explore implementation of all opportunities afforded by implementation of the
waste hierarchy and the circular economy principles to not only minimize the volume of waste
that is generated during decommissioning operations but also to reduce the volume of waste
consigned to disposal.
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Site management
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Acknowledgement 14

The IAEA Review Team acknowledges TEPCO for the measures against design basis and
maximum reference earthquakes and against Outer-rise and Kuril trench tsunamis. The IAEA
Review Team is also in the view that the construction of additional seawalls, which are in
progress, is a good decision in anticipating the most extreme tsunami scenario from Kuril and
Japan Trench.
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Acknowledgement 15

The IAEA Review Team commends TEPCO for the progress in constructing a new drainage
channel D to reduce the risk of flooding and also for monitoring radioactive concentration in
the body of water around the Fukushima Daiichi NPS.
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Acknowledgement 16

The IAEA Review Team recognizes TEPCO’s efforts towards the organization of the site, to
improve facilities for the workforce, such as canteen and checkpoints, while considering
productivity but ensuring safety and security measures.
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Advisory point 14

The IAEA Review Team encourages TEPCO to further develop the site management in order
to optimize the utilization of the site space and workforce logistics while keeping the effort to
reduce the risk systematically until completion of the decommissioning.
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FUNCTIONS SUPPORTING THE SAFE AND EFFECTIVE DELIVERY OF THE
DECOMMISSIONING PROGRAMME
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Project management
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Acknowledgement 17

The IAEA Review Team acknowledges the continued evolution and improvement in the project
management and learning from other international programmes and internationally recognised
practices in project management. This can be seen in changes made in FY2020. This includes
the adoption of a stage gate process for decision making.
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Advisory point 15

The IAEA Review Team advises TEPCO to continue to mature their project management
methodologies, particularly managing uncertainties and interdependencies, and continuing to
ensure that responsibilities and authorities are clear when determining the priorities and
delivering programme at the Fukushima Daiichi site.
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Advisory point 16

The IAEA Review Team encourages TEPCO to develop professionals in project management,
to support the human resources requirements for the duration of the mid- and long-term plan.
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Safety and occupational radiation protection
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Acknowledgement 18

The IAEA Review Team acknowledges TEPCO for the strengthening of safety and
occupational radiation protection since the last IAEA Review mission. Preliminary
investigations of fuel debris and on-site decommissioning operations were completed with
proper safety and occupational exposure control.

IAFAV E 2 —F— A%, BiIEOIAEAL Ea—3 v va vk, RREINEE L
B OB #EERILLTWAZ L 2RD D5, BET 7V OFHHAE & BFHR
BEEET . EEARELBE FOMIIKBEROL LIZET Lz,

Acknowledgement 19

The IAEA Review Team recognizes TEPCO for the establishment of the D&D Safety and
Quality Office in a higher management position in FDEC, which contributes to enhance both
independency and effectiveness of internal inspection for safety and quality, and to promote
safety behaviour as well. The operation of this new office also confirms commitment for safety
leadership and culture.
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Acknowledgement 20

The JAEA Review Team commends TEPCO for the implementation of dose constraints and
optimization measures, for both external and internal occupational exposures, applying
innovative technologies such as robotics, remote dismantling system and other remote system
and sensing technology, and 3D remote radiation imaging and modelling system. The IAEA
Review Team also recognizes TEPCO for the enhancement of occupational exposure
monitoring programme implementing a real-time individual monitoring system that records the
occupational exposure for each task and has the features of communication and alarm level
setting. The monitoring programme also includes the dose to the lens of the eye monitoring
initiative.

IAEAVE 2 —F—uid, unRy L% EREERSZT A ZOMOERS AT A
T v IEIN, DERMERER - T VU VT VAT AR EDERFN BN
IS LT, B LUONEOBERIEICHOWVWT, BREOMTH & KELOEELYE
ML TWBEEREBEN#IET S, IABAVE 2 —F— A%, EREHN., EETLD

12



WK BAHHFEL, a3 2=l —2a 75— ALL~ULREDHELHKZT-V T
NWEADMEANE=HF Y VT VAT LEBEANL, BEKRIISE=FV T T0T T A
FBAL L2 ELIEMLTWS, ZOFE=F Y a5 ACiX, REROAKSE
~OBEFERTIMVAALEENTWD,

Advisory point 17

The IAEA Review Team encourages TEPCO and JAEA/CLADS to further develop the 3D
remote radiation imaging system and 3D plant model system to become tools for radiation risk
projection during planning of decommissioning operations.
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Advisory point 18

The TAEA Review Team encourages TEPCO to further develop the real-time individual
monitoring system and make the database a mean for experience feedback and optimization
analysis for different tasks in decommissioning.
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R&D and technology development
Acknowledgement 21

The IAEA Review Team recognizes the achievements in the area of R&D (basic, fundamental)
and technology development in the areas of spent fuels, fuel debris, radiation measurement /
3D imaging, remote characterization technologies, processing and disposal of radioactive
waste, materials in nuclear reactor, decontamination and characterization of reactor buildings.
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Acknowledgement 22

The IAEA Review Team also recognizes the efforts in the development of full scale mock-up
facilities to support the proof of concept, functional testing and deployment of one-of-a-kind
technologies. The mock-up will also facilitate the training and skill set development of the
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workforce.
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Advisory point 19

The IAEA Review Team advises that consideration be given to include the newly established
D&D Safety and Quality Office in the R&D process. This office should engage early on in the
R&D process to address any risk and safety issues with new technologies. In addition, active
participation and contribution of the end users (TEPCO operators) with R&D organizations
should be encouraged and maintained during the entire R&D process.
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Advisory point 20

The IAEA Review Team encourages the end user (TEPCO) to develop a strategy for the smooth
transition of “one of a kind” prototype technologies ranging from the testing and evaluation
stages to the fully developed technologies ready for ramp up and full-scale operations,
considering challenges, safety and schedule impact.
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Knowledge management
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Acknowledgement 23

The IAEA Review Team acknowledges the establishment of a formal knowledge management
information platform to identify, accumulate and disseminate lessons learned to internal
stakeholders at Fukushima Daiichi NPS. This collection of knowledge should be useful in the
future for carrying out the same or similar activities or processes.
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Adbvisory point 21

The TAEA Review Team encourages TEPCO to further develop the Knowledge Management
platform to accommodate practical knowledge on decommissioning, including those gained
from technical investigation and radiation protection internal practice and lessons learned from
international experiences, where available, that might be useful in future planning and
implementation of decommissioning activities or processes.
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EXTERNAL RELATIONS FOR COOPERATION / COLLABORATION AND
INFORMATION SHARING
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Supply chain and localization
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Acknowledgment 24

The IAEA Review Team acknowledges the programme developed by TEPCO to engage with
local companies and to support the development of a local supply chain. The Review Team
appreciates the proactive engagement shown by TEPCO along with local governments
organizations and the pragmatic way to develop an approach taking into account the actual
current industrial status of the local region. In particular, the IAEA Review Team believes it is
important that TEPCO and local governments organizations continue to work with local supply
chain to identify specialized areas and expertise that allow the local supply chain to develop
their capability, diversification, and sustainability.
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International cooperation and dissemination of knowledge
Acknowledgment 25

The IAEA Review Team acknowledges the commitment of Japanese organizations to engage
with international counterparts, from research to industry, and to disseminate the scientific,
safety and technological knowledge stemming from the decommissioning operation.
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Advisory point 22

The IAEA Review Team advises FDEC and JAEA to further strengthen international
cooperation in their respective domains, with two complementary aspects:
— benefit from solutions, resources and experience available internationally, which can
contribute to the safe and effective decommissioning project;
— make available knowledge gained on the accident and facilitate access to fuel debris
samples.
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Public communication
Acknowledgment 26

The IAEA Review Team acknowledges the public outreach programme to disseminate relevant
information regularly, both locally and at national level and the efforts to offer it in an easy to
understand manner. The development of a virtual tour of the site is a useful mean to increase
reach-out including internationally, complementing magazines and engagement with Social
Networks.
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Advisory point 23

The IAEA Review Team encourages TEPCO and METI to perform surveys and assessments

to evaluate how the public outreach programme contributes to enhance public trust and
confidence on Fukushima Daiichi decommissioning works.
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