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Photo：REUTER, May 19, 2022 (https://www.reuters.com/world/asia-pacific/japan-nuclear-regulator-grants-
initial-nod-fukushima-water-release-plan-2022-05-18/) (Originally taken by Kyodo on Mar 17, 2022)

Current Situation of Fukushima Daiichi 
NPP



3
©Nuclear Damage Compensation and Decommissioning Facilitation Corporation

12-year Progress of the 1F Decommissioning

 Accident ●

● Stopped leak from seawater trench
● KURION installed 
● SARRY installed

● ALPS treatment started
● Highly contaminated water treatment completed

● Frozen wall installed
ALPS-treated Water The government published the basic policy to discharge●

Implementation Plan for discharging ALPS-treated water approved ●

Facility installation for discharge completed●

In-Reactor Inspection ● Camera inserted from penetration (Unit 2)
● Camera inserted from penetration (Unit 1)

● Observed with muon (Unit 1)
● Camera inserted from penetration (Unit 3)

● Observed with muon (Unit 2)
● Investigation with underwater ROV (Unit 3)
● Investigation with hanging camera (Unit 2)

Investigation with underwater ROV (Unit1)● ●

Spent Fuel Removal ● Unit 4 Spent fuel removal completed 
Unit 3 Spent fuel removal completed ●

Construction of large structures for SF retrieval at U-1&2, started●

Waste Management ● Misc. solid waste incinerator installed
● Solid waste storage added

Tousou Mirai Manufacturing Co. founded ●

FDEC founded ● Organizaion reform for project management●
Organization Reform

20232017 2018 2019 2020 2021 202220162011 2012 2013 2014 2015

Contaminated 
Water Management
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Risk characteristic by resources （Significance of fuel debris）
Origin: Technical Strategic Plan 2022

Fig. Risk Profile by SED

NDF Strategic Plan 2020

Radiation 
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Radiological 
Hazard 
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Safety Manage
＝ ×

Improve 
confinement

Improve Form Factor
Convert gas, liquid 
and powder into solid

Improve Control Factor
Reduce heat generation, 
corrosiveness, reactivity 
and criticality

Improve long-term 
stability of risk 

sources

Deactivation, stabilization, 
enhanced monitoring and 
facilitated handling

Enhance confinement 
performance

Reduce Radiological Hazard Potential (Convert into 
controllable form)

Improve Level for Safety Management

Proactively reduce risk level at site
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Comprising facility containment fragility, long-term instability of  risk sources 



2023～2025 Future goal（2026～34）
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NRA’s instruction to reduce mid-term risks

• NRA requested TEPCO‘s relevant actions by publicizing “Measures for 
Mid-term Risk Reduction at TEPCO’s Fukushima Daiichi NPS”

•Water treatment （unstable）
•Buildings dismantled（future）
•Rubbles etc.（through past decommissioning 

work)
•Nuclide analysis

Major goals other than 
solid radioactive material

Solid radioactive material：
Risk reduction area with 
high priority (except fuel 
debris (FD) ) Risk

Further stabilization
Classification and storage/management

Appropriate storage and management

Analytical facility and capacity

In line with  these Main Goals, “FD retrieval and storage” and 
“Management and disposal of radioactive waste has to be steadily and 
full-fledged challenged for suppressing short-and-mid term risk and 
reducing long-term risk

• Liquid radioactive material
• SF
• External events

• Critical for D&D work

Process full amount of liquid material
Dry storage of whole SF
Measures for building ageing and 
damages
Planned discharge of treated water
Safe storage of FD

edited from NRA 2023/02/01



6
©Nuclear Damage Compensation and Decommissioning Facilitation Corporation

Time transition of radioactive poison with Spent Fuel
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Conduct FD retrieval and isolation In pursuit of future “passive low risk”



7
©Nuclear Damage Compensation and Decommissioning Facilitation Corporation

Status of Fuel Debris （Estimate and Observation)

Inside U1 PCV Pedestal (2022-2023）Inside U2 PCV Pedestal (2018） Inside U3 PCV Pedestal （2017）

Accident Progress Analysis (MAAP) (2015)

RPV 
inside

Core (t) 0

RPV bottom (t) 15

PCV 
inside

Pedestal inside (t) 109 (78)

Pedestal outside (t) 33 (52)

Total (t) 287

RPV 
inside

Core (t) 0

RPV bottom (t) 25

PCV 
inside

Pedestal inside (t) 92 (37)

Pedestal outside (t) 102 (4)

Total (t) 260

RPV 
inside

Core (t) 0

RPV bottom (t) 25

PCV 
inside

Pedestal inside (t) 103 (51)

Pedestal outside (t) 96 (6)

Total (t) 281
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2011 2020 within 30～40 years2030
Stabilized after Accident

Waste storage・SF removal・Contaminated water・Reactor research・Technical Dev.

Preparation for FD retrieval (Stepwise expansion from experimental retrieval)

Full-fledged FD retrieval

Waste research・Technical research・Storage・Volume reduction・Management 
and Disposal

Dismantling of bid.

Complete SF removal:
ca 2030

✓ Start of SF removal at Unit 1： FY 2027～2028
✓ Start of SF removal at Unit 2： FY 2024～2026
✓ FD retrieval： Start within 2021

(later half of FY 2023 due to COVID 19 and safety consideration ）
✓ Halve stagnant water in RB end of 2020： FY 2022～2024

Edited from RM(2019)

Mid-and-Long-Term Roadmap towards the Decommissioning 

of TEPCO’s Fukushima Daiichi Nuclear Power Station



●
燃料デブリ性状把握

燃料デブリ経年変化挙動PJ● ●

分析精度向上PJ ●

熱挙動PJ ● ●

簡易分析PJ ●

非破壊計測PJ●

●

炉内状況把握PJ
● ●

RPV損傷推定J

●
SAREF

● ●
PreADES

●

●
BSAF

●●
BSAF-2

● ●
ARC-F

● ●
FACE

Forensic Experts Meeting (US-DOE)●

●
試験的取出しに関わる技術開発

●

●
段階的取り出し規模拡大に係る技術開発

●

PCV冠水-上アクセスに係る技術開発 ● ●

　　　気中-上アクセスに係る技術開発 ●

　　　気中-横アクセスに係る技術開発 ● ●

予備エンジニアリング ● ●

複数工法概念提案の検討 東電社内工法検討（全体プロセス検討）● ●

国内4社工法提案委託 ● ●

海外5社工法提案委託 ● ●

候補概念の絞り込み評価 気中工法、冠水工法（船殻工法）の技術成立性等検討●

気中工法オプション検討 ●

燃料デブリ取り出し工法評価小委員会 ●

20162011 2012 2013 2014 2015 20232017 2018 2019 2020 2021 2022

燃料デブリ性状把握や

分析に関わる研究開発

炉内状況把握や事故解

析に関わる研究開発

燃料デブリ取出し工法

に関わる開発

燃料デブリ取出し工法

候補概念の検討
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History of FD retrieval study

NDF proposed to focusing on 
the partial submersion methods. 

RM decided U2 as the first 
implementing Unit

OECD/NEA
による取組

R&D for FD 
characterization and 
analysis

R&D for in-reactor 
inspection and 
accident analysis

Development of FD 
retrieval method

Study on retrieval 
method of FD

FD characterization

FD aging behavior  PJ

Upgrading analytical quality PJ

Thermal behavior PJ

Simplified analytical method PJ
ND measurement PJ

OECD/NEA 
projects

Subcommittee for method for full-fledged FD retrieval  method

Forensics Experts Meeting (US-DOE)

RPV damage estimate PJ

PCV Submersion-Top entry method study

Partial submersion-Top entry method study

Partial submersion- Side entry method study

Experimental retrieval study

Study on stepwise expansion

Preliminary engineering

Multi method concept study TEPCO in-house method study 
(overall process) 4 domestic vendor method proposal 

5 overseas vendor method proposal 

Squeezing and assessment of 
candidate methods

FS of Partial submersion/Submersion/Shell methods

FS of Partial submersion method Option

In-reactor inspection study PJ
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Safety

IAEA GSR (General Safety Requirement) 

Part 6（Decommissioning of Facilities）
Many of the requirements established in this publication can also be applied to decommissioning after 
an accident has occurred or a situation has arisen that has resulted in serious damage to, or the 
contamination of, a facility, or simply after the premature shutdown of a facility.

Requirement 1: Optimization of protection and safety in decommissioning 
Exposure during decommissioning shall be considered to be a planned exposure 
situation and the relevant requirements of the Basic Safety
Standards shall be applied accordingly during decommissioning.

Requirement 2: Graded approach in decommissioning
A graded approach shall be applied in all aspects of decommissioning in determining 
the scope and level of detail for any particular facility, consistent with the magnitude 
of the possible radiation risks arising from the decommissioning.

Requirement 3: Assessment of safety for decommissioning
Safety shall be assessed for all facilities for which decommissioning is planned and for 
all facilities undergoing decommissioning.

Translated by NRA

Currently no Guidance exists indicating the approach ensuring the safety for the features of 1F D&D 
(Uncertain level/status of radioactivity, radioactive environment, work plan etc.)  Consequently, to share the 
information and to get on the same page between the regular and operator incorporating following angles is 
keenly expected.

•Balance between the short-term risk and long-term risk to be suppressed in terms of time-axis
•Application of risk informed approach such as graded-approac
•Balance between the increase of workers’ risk and deduction of public risk
•Maintain D&D work as long-term challenge, respect of public perception etc.
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The Nuclear Emergency Response Headquarters

Inter-Ministerial Council

METI NRA

TEPCO・HD
Responsible for
Ensuring stable electricity supply
Compensation to the victims
D&D of 1F site as the licensee
Ensuring finance for D&D and 
compensation

Government responsibility for disaster response

Safety regulation for 
specified facility

D&D policy
(Roadmap)

NDF       

Compensation facilitation
• Loan to TEPCO to facilitate compensation 
•Oversight of corporation management

D&D facilitation
•Mid & long-term technical strategy for D&D 
•Decommissioning Fund management
•Program and project oversight
•R&D strategy and planning
•Public outreach

• Legally authorized organization under the 
jurisdiction of METI and MEXT
•Shareholder of TEPCO by a majority of 

voting rights 

Technical support through R&D

Private sectors/JAEA/Universities

Program oversight

Supervision of R&D

Strategic proposal

Supervision and 
guidance

Financial assistance 
for compensation

MOF

Government bond
State-backed financial guarantee

METI
MEXT R&D fund

Organizational alliance with the full support by the government

Decommissioning 
fund management
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Conclusion

• Full-fledged fuel debris removal at around 2030 is planned in line with the policy in 
the Mid-and-Long Term Roadmap following from the experimental removal at the 
First Unit. 

• While priority is being placed on the operations to maintain the site stability and to 
reduce the short and mid-term risk at the site, it is required to embody full-
pledged ”Fuel Debris Removal” for the reduction of the long-term risk.

• On the background of the accumulated achievement of R&D works and the result of 
various implementations over the past 12 years, it's been started by TEPCO and NDF 
to assess and select the full-fledged fuel debris retrieval methods.

• It is expected that TEPCO’s engineering work would go forward under the 
cooperative frame of multiple committed organizations with the full support by the 
government.

• As for fuel debris retrieval, it is essential for TEPCO to look for the methods with 
assured safety through the careful preparation such as engineering and designing etc. 
To assist this, sharing the information and same recognition by the regulator and 
operator is keenly expected.
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