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Today’s agenda

1. Overview of the Decommissioning Work

2. Status of ALPS Treated Water

3. Current Status and Efforts for Unit 1 ~ 3

4. Unit 3 Design Deliberation for Fuel Debris Retrieval Method



1.Overview of the Decommissioning Work 



1-1. Decommissioning work of Fukushima Daiichi Nuclear Power Station

3

Decommissioning work is being carried out to reduce the risk of radioactive materials 
affecting local people and the environment.

Spent fuel pool

Reactor Pressure Vessel (RPV)
Primary Containment Vessel (PCV)

Discharge
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1-2. Primary decommissioning objectives and work steps
Decommissioning plan based on the “Mid/Long-Term Roadmap” to be decided by the Inter-
Ministerial Council for Contaminated Water, Treated Water Measures and Decommissioning Issues.
On September 10, 2024, since we commenced the trial retrieval of fuel debris from Unit 2 using a 
telescopic device, we have marked a transition to Phase 3 of the Mid/Long-Term Roadmap.

September 2024

Scenario development and
technology consideration

De sign and 
manuf actur ing

o f  de v ice s/ e quipme nt
Dismantl ingDismantling 

faci l it ies

Understanding the s ituation ins ide the PCV/
Considerat ion of  retr ieval  methods,  etc .

Fuel  debris  
retr ieval

Fuel  debris  
storage/

transportat ion

Units 1, 3 Unit 2

Fuel debris  
retrieval

Fuel 
removal

Fuel storage/
transportation

Rubble 
removal,  etc.

Installation of 
fuel  removal 

equipment

Unit 3, 4

Fuel removal 
from the spent 
fuel  pools

Units 1, 2

＜ Mid/Long-Term Roadmap Milestones ＞

November 2013
(start of spent fuel assembly removal from Unit 4)

Phase 2

Period until start of fuel
Debris retrieval

Phase 3-1 Phase 3

Period until completion of
Decommissioning measures

Current position

2041 ~ 2051



2. Status of ALPS Treated Water
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Before commencement 
of discharge (Aug 2023)

Now
(Jul 2025)

Amount of ALPS 
treated water, etc.

Approx.
1.34 million m3

Approx.
1.28 million m3

Number of ALPS 
treated water, etc. 
tanks

1,046 tanks 1,034 tanks

Generated contaminated water has all radioactive materials other than tritium removed using 
ALPS and other equipment to meet regulatory standards, and stored in tanks at the Fukushima 
Daiichi Nuclear Power Station.

In order to install facilities for fuel debris retrieval, etc., discharging ALPS treated water into the 
sea was commenced in August 2023 after the government’s decision with regard to the 
commencement period of the discharge.

2-1. ALPS treated water, etc. storage status
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2-2. FY2025 ALPS treated water discharge plan and history
This fiscal year, the total amount of tritium to be discharged annually will also be less 
than 22 trillion Bq.

Sea area monitoring will be implemented to monitor the diffusion of tritium in the sea 
area as well as the migration of radioactive substances to fish and seaweed.

Period Amount of discharge
(before dilution)

Amount of tritium
radioactivity

1 Apr 10, 2025 – Apr 30, 2025 7,853m3 Approx. 2.9 trillion Bq

2 Jul 14, 2025 – Aug 3, 2025 7,873m3 Approx. 2.0 trillion Bq

3 Aug 7, 2025 – Aug 25, 2025 Approx. 7,800m3 Approx. 3.0 trillion Bq

4 Sep 2025 Approx. 7,800m3 Approx. 1.6 trillion Bq

5 Oct 2025 – Nov 2025 Approx. 7,800m3 Approx. 1.9 trillion Bq

6 Nov 2025 – Dec 2025 Approx. 7,800m3 Approx. 2.2 trillion Bq

Facility inspections

7 Mar 2026 Approx. 7,800m3 Approx. 2.0 trillion Bq

Com
pleted

Plan
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2-3. IAEA safety reviews
Reviews based on relevant international safety standards of the International Atomic Energy 
Agency (IAEA) are performed to confirm the safety of ALPS treated water and corroborate data.

* Among the members of the IAEA Task Force, 6 IAEA officials and 9 international experts (from 
Argentina, Canada, China, France, the Republic of Korea, the Russian Federation, the United 
Kingdom, the United States and Vietnam) participated.

The third review mission was conducted in December 2024 
since the commencement of discharge. The IAEA Task Force* 
visited Fukushima Daiichi Nuclear Power Station and observed 
discharge related facilities of ALPS treated water.

Review Mission of Safety Related Aspects

Interlaboratory comparison

The Task Force did not identify anything that is inconsistent with the requirements in the relevant international 
safety standards. Therefore, the IAEA can reaffirm the fundamental conclusions of its safety review as outlined in 
the 4 July 2023 Comprehensive Report. 
The Task Force confirmed that the equipment and facilities are installed and operated in a manner that is 
consistent with the Implementation Plan and the relevant international safety standards.

Major conclusions of the third review mission after the start of ALPS treated water discharge

In order to confirm the appropriateness of the analytical laboratories' 
radionuclide measurement methods and analysis results, the IAEA laboratories, 
third-party nation laboratories selected by the IAEA, and Japanese analytical 
laboratories analyze the same sample collected individually, and the IAEA 
compares the analysis results of each analytical laboratory.



3. Current Status and Efforts for Unit 1 ~ 3



Rubble

3-1. Current Status of Unit 1 ~ 3

10

■Removal of the fuel from the spent fuel pool 
The fuel handling equipment was installed in the 
Unit 2 fuel removal work platform / front chamber 
which build at south side of the reactor building on 
May 30, 2025.

■Fuel debris retrieval 
Fuel debris trial retrievals were coducted during 
September to November of 2024 and in April 2025.

■Removal of the fuel from the spent fuel pool 
Construction of a large cover began in September 
2021 (To be completed in FY2025). 

■Fuel debris retrieval 
Internal investigations (non-submerged area) of 
the primary containment vessel were conducted 
from February to March 2023.

Spent fuel pool (SFP)

Operating floor ※1

Water 
injection

392 
Assemblies

Cover bag
Primary containment 

vessel (PCV)

Reactor pressure vessel 
(RPV)

Fuel debris※3

Pedestal※2

Suppression 
chamber※4（S/C）

Unit 1

615 
Assemblies

Front chamber

Fuel rem
oval w

ork 
platform

Water 
injection

Shielding

Unit 2

Front chamber
Dome roofFuel handling machine crane

Fuel handling 
machine 

girder
Shielding

Water 
injection

Unit 3
■Removal of the fuel from the spent fuel pool 
Completed (566 assemblies) on February 28, 2021.

■Fuel debris retrieval 
The need for additional internal investigations of 
the primary containment vessel in preparation for 
the retrieval of fuel debris is being deliberated.

10



3-2. “Fuel Debris” and “Spent Fuel”

11

There are two major risks within the Fukushima Daiichi Nuclear Power Station reactor buildings. These are "spent 
fuel" and "fuel debris“, which is fuel that melted, fell, and then solidified during the accident in Unit 1-3.

Through decommissioning, we will reduce risks stemming from these radioactive substances through the stable 
management and suitable storage at an on-site location that is strictly managed.

プールに格納された
使用済み燃料

Fuel debris will be retrieved, put into a safe 
container, and kept stable at an on-site 
location that is strictly managed.

Safety will be prioritized when engaging in 
tasks in high-dose environments using 
remotely operated equipment.

Fuel in the pools is relocated to a common 
pool on site where it is appropriately stored 
and kept stable.

●Work commencement schedule
Unit 1: FY2027~FY2028
Unit 2: FY2024~FY2026
＜Reference＞
Unit 3, Unit 4: Removal completed

Spent fuel stored in the pools

Spent fuelFuel debris

Photo taken at Second Fuel Debris Trial 
Retrieval from Unit 2

Primary containment vessel

Reactor pressure vessel



3-3. Unit 1: Toward Fuel Removal from Spent Fuel Pool

12

A large cover that will encompass the entire Unit 1 reactor building is currently under installation so as 
to improve the reliability of dust dispersion countermeasures and prevent rainwater from flowing into 
the reactor building as we prepare to remove rubble from the operating floor.

Install fuel     
handling 

equipment
Start fuel removal

Decontamination/   
shielding of 
operating floor 

Install large cover Rubble removal

Work Process

FY2025 FY2027~FY2028

Completion of installing large cover (In FY2025)

Large cover

Rubble

Spent fuel pool392 
Assemblies

Water 
injection



3-4. Unit 1: Toward Fuel Debris Retrieval

We conducted investigations of the inside of the Unit 1 primary containment vessel from February to 
March 2023 in order to investigate the first floor area. Small drones were used to film footage and a 
wireless signal relay “snake-like” robot was used for wireless communication with the small drones.

■Actual footage by drones (part of the video)

■Machines use for the investigation
Small drones

Use: Camera photography
Dimensions: 191 x 179 x 54 [mm]
Weight: 185[g] (including battery)

Wireless signal relay snake-like robot
Use: Wireless signal relay transport 

+ dose measurements
Dimensions: 2,900 x 180 x 165[mm]
Weight: Approx. 25[kg]

Primary containment 
vessel (PCV)

Reactor pressure 
vessel (RPV)

Pedestal
Investigations from 

February to March 2023
Past investigations

Wireless signal relay snake-like robot



3-5. Unit 2: Toward Fuel Removal from Spent Fuel Pool

14

On May 24, 2025, the fuel handling equipment that will be used to remove fuel from Unit 2 spent fuel pool was shipped 
from the manufacturer’s factory and brought onto the power station site on May 24.

On May 30, the fuel handling equipment was hoisted on the front chamber built on the top of the Unit 2 fuel removal 
work platform and affixed to the runway girder* rails. *The foundation for moving rails laid across the reactor building and the platform

Outside appearance of Unit 2 Installing the fuel handling equipment inside the front chamber 
(Some parts of the photo have been altered)

Start fuel removalInstall fuel removal work 
platform and wall opening

Install fuel     
handling equipment

Work Process

Front chamber

FY2025FY2024 ～FY2026

Install fuel handling equipment (Completed in May 2025)
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3-6. Unit 2: Toward Fuel Debris Retrieval

At the Unit 2, we completed fuel debris trial retrieval twice using a “telescopic device” in 
November 2024 and April 2025.

We plan to use a “robotic arm” for further fuel debris trial retrieval in the future.

Telescopic device

Grasping fuel debris at the second fuel 
debris trial retrieval

(April 17, 2025)
Actual images of the platform

(Image created by stitching together camera photos)
September 2024

The sampled fuel debris at the 
second fuel debris trial retrieval 

(May 16, 2025）

CRD Rail

Platform

Opening 2

Opening 1

Remaining 
gratingSecond trial 

retrieval

First trial 
retrieval
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3-7. Property Analysis of the Sampled Fuel Debris at the First Fuel Debris Trial Retrieval 

On July 31, 2025, the detailed analysis results of the sample fuel debris collected during the 
first fuel debris trial retrieval were announced.

It was found that there were many voids, and it was confirmed that some parts could be 
manually broken.

(D) Voids (Several to several hundreds of μm)
• About 20% of the cross-sectional area

Optical microscope image 
of the cross section

1mm

Cross section appearance 
*Cut sample

(A) Zr-U-O phase (tens to hundreds of μm)
• Zr/U atomic number ratio is about 2 (almost constant 

regardless of grain)

(B) Fe-Ni metallic phase (several to several hundreds μm)
• Fe/Ni atomic number ratio is about 1~3 (depends on the grain)

(C) Fine mixed phase
• Mixed phase of U-Zr-O, Zr-U-O, Fe-Cr-O, and Fe-O

[Classification and summary of constituent phases]
*Elements in each phase are based on SEM-EDX analysis results



4. Unit 3 Design Deliberation for Fuel Debris Retrieval Method

・Cover page
・P13 diagram

：Delete “draft”
：Revise “Retrieval via top access (East-West work platform plan)” to “Retrieval via top access (East-West framework plan)”
：Revise “Construction of additional building and work platform” to “Construction of additional building and framework”

Change since the Sub-Committee for the Evaluation of Fuel Debris Retrieval Methods on July 23, 2025



1. Background information
[Reference] Recommendations for retrieval method selection (from the Sub-
Committee for the Evaluation of Fuel Debris Retrieval Methods Report)

2. Overview of the fuel debris retrieval method design deliberation from Unit 3
2.1 Status of discussions since receiving recommendations for retrieval method 

selection
2.2 Retrieval method selection deliberation plan
2.3 Fuel debris retrieval scenarios
2.4 Schedule leading up to the start of full-scale retrieval (preparatory process)
2.5 Issues requiring additional review during the preparatory process

3. Summary

Contents

18



4-1. Background information
The series of fuel debris retrieval tasks that end with storage pose many technical 
challenges, and retrieval method selection is of great importance not only 
because technical feasibility is a factor, but also because the selected method will 
have an impact on the decommissioning process and resources. For this reason, 
the  "Sub-Committee for the Evaluation of Fuel Debris Retrieval 
Methods“(hereinafter, Sub-Committee) was established under the NDF’s 
Decommissioning Engineering Committee in 2023 to comprehensively deliberate 
and assess the retrieval of fuel debris from Unit 3 while prioritizing safety.

After 12 rounds of discussion by the Sub-Committee, a report was compiled in 
March 2024 containing recommendations for retrieval method selection.
TEPCO has been deliberating fuel debris retrieval method designs from Unit 3 
based on the contents of the aforementioned report while taking into 
consideration the suggestions made by Sub-Committee members upon updating 
the Sub-Committee on the status of these deliberations approximately every 
quarter.
The results of the aforementioned design deliberation have recently been 
compiled.

19



[Reference] Recommendations for retrieval method selection
(from the Sub-Committee Report released on March 2024)

Regardless of the retrieval method selected, it is vital that 
effort be made to ascertain the conditions inside the reactor 
and to reflect this information in design and safety assurance.

Begin design deliberation/R&D that combine the non-
submerged method with its method options.

At the same time, conduct small-scale internal 
investigations utilizing top access points.

20



マスター タイトルの書式設定

Main fuel debris retrieval tasks

Environmental 
improvements

Full-scale fuel 
debris retrieval
Full-scale fuel 

debris retrieval
On-site 

transport
On-site 

transport StorageStorage
Internal investigation
/small-scale retrieval

Only preparatory tasks and schedules can be presented 
with technical basis.

Inside the PCV

保管施設Outside
Pre-storage 

treatment facility

verification of verification of 
processing /collection 

technologies*2

Dose reductions inside reactor 
buildings

Removal of obstructions outside the 
reactor building

The main process for retrieving fuel debris has been established and deliberated (see the figure 
below).
The Sub-Committee mainly discussed preparatory processes, such as internal investigations, small-
scale retrieval, and the verification of processing/collection technologies, etc., as well as the 
schedule for doing so, because these issues can be presented with a certain degree technical basis 
after the fuel debris retrieval method has been established.
Due to the many uncertainties about the conditions inside the PCV and the properties of the fuel 
debris, the process after the retrieval of the fuel debris will be reviewed based on information 
obtained during the preparatory process.

Review based on the information obtained 
during the preparatory process

*1: Small amount of fuel debris is collected and analyzed to ascertain composition and properties
*2 Collect more data on dust dispersion and water quality fluctuation countermeasures related to processing and collection, etc., as well as storage

Preparatory process

Integrated monitoring facility

Storage 
facility

Control 
room

HCU(South)

21

4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.1 Status of discussions since receiving recommendations for retrieval method selection



マスター タイトルの書式設定

支持構造物

充填材
Shield plug

Gain access through a small opening
Use the shielding functions of the existing shield 
walls

⇒ Minimize the size of the cells to be added

Standardize/simplify the handling of fuel debris 
(processing, collection, etc.)

Process fuel debris into small pieces
Continuously collect small pieces of fuel debris

Combine the use of top/side access openings

Lower fuel debris processed by utilizing top access 
through an opening at the bottom of the RPV⇒
Continuous collection in combination with side 
access
Enables continuous collection even with side 
access alone

Pedestal

Fuel debris

PCV

Cell 
(shielded room)

Continuous collection 
equipment

Fuel debris retrieval route

RPV

Filling 
material

Building cover

Processing head

4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.2 Retrieval method selection deliberation plan (1/4)

Shield wall

The concept of the fuel debris retrieval method is as follows.

Access equipment

Support structure
for top access

22



マスター タイトルの書式設定

Example of 
deliberations North-South work platform plan East-West framework plan

Schematic 
diagram

Expected
major issues

Interference with Unit 3 radioactive waste treatment 
building (Rw/B)

Restrictions on the weight of installed equipment due to the 
load capacity of the reactor building

Work
platform

Unit 3 T/B

Unit 3 R/B

Additional
building

Unit 3 Rw/B
Areas to be 
dismantled

Framework

Additional
building

Unit 3 Rw/B Unit 3 T/B

Unit 3 R/B

■Examples of newly installed structures (support structures for top access)

Promoting environmental improvements
Outside the reactor building, buildings and structures that interfere with the installation of new structures have 
been removed.
Inside the reactor building, the focus was put on reducing dose levels.

[Outside the reactor building]

Creating the appropriate environment (e.g., reducing doses and removing obstructions) is 
necessary for moving forward with fuel debris retrieval.

4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.2 Retrieval method selection deliberation plan (2/4)

23



マスター タイトルの書式設定

Unit: mSv/h

X-53

X-35

X-６
X-２

X-1B

HCU external 
appearance

There are a total of 137 
accumulators and nitrogen 
cylinders on the north and south 
sides.

HCU external 
appearance

It is estimated that 
there is a hot spot at 
the bottom of the 
accumulators.

Nitrogen 
cylinders

Accumulator

Connected to PCV

*: Dose reduction measures will be implemented on the second floor as necessary.

HCU(南側)

HCU(北側)

Advancement of environmental improvement (cont.)
[Inside the reactor building]

[First floor of the reactor building]
Areas where dose reductions are necessary

HCU(South)

HCU(North)

Areas requiring dose reductions

【Major issues expected】
The radiation level on the first floor of the reactor building 
is generally high. (Decontamination efforts to date have not 
been able to sufficiently reduce dose levels.)

⇒ Going forward, hot spots will be identified and dose reduction 
measures, such as removal and shielding, etc., repeatedly 
implemented.

【Major issues expected】
The HCU (CRD control unit) highly radioactive
There are 137 units on the north and south sides of the HCU, each 
requiring individual handling.
Dose levels are high because the HCU system is connected to the 
PCV.

⇒ Identify contaminated areas in the HCU, and reflect this information 
in the construction plan in the form of shielding or removal, etc..

4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.2 Retrieval method selection deliberation plan (3/4)
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マスター タイトルの書式設定

Information necessary for 
deliberating retrieval methods

Distribution of fuel debris
Fuel debris properties
Environmental conditions (dosage, 
contamination density, 
temperature, humidity, etc.)
Conditions inside the PCV/RPV, etc.

Set retrieval 
method to be 
employed first Retrieval

(Start with a small amount 
and gradually increase the 

amount retrieved) Steady retrievalPrevious 
knowledge

Internal 
investigations, 
R&D, etc.

Work site uncertainty

Large Small

Flexibly adjust 
direction

Step-by-step approach (conceptual drawing)

New knowledge gained 
from the previous 
retrieval attempt

Reflect new knowledge in design 
every time it is acquired

Reflect new knowledge in design 
every time it is acquired

Step-by-step approach
After setting the retrieval method to be employed first, the direction of the task will be flexibly adjusted based on 
information that is gradually obtained.
Small amounts will be retrieved first and the scale of retrieval gradually increased. Based on operational experience 
and new knowledge pertaining to the properties of the fuel debris, work tasks and equipment, etc. will be flexibly 
revamped culminating in steady retrieval.

New knowledge

Fuel debris retrieval from Unit 2
Internal investigations
Sampling (fuel debris analysis)
Data sampled during trial processing
R&D
Work experience, etc.

Flexibly adjust 
direction

4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.2 Retrieval method selection deliberation plan (4/4)

25



マスター タイトルの書式設定
The overall fuel debris retrieval scenario involves promoting "environmental improvements" while simultaneously 
conducting "internal investigations/small-scale retrieval" and "verification of processing/retrieval technologies*,“ 
which will be followed by "full-scale retrieval." The process will be carried out step by step, utilizing the information 
and experience gained at each stage.
*Collect more data on dust dispersion and water quality fluctuation countermeasures related to processing and collection, etc., as well as storage

Access to the PCV shall be gained from above (operating floor) and from the side (penetration on the first floor of the 
R/B). Fuel debris shall be retrieved either by utilizing the top or side access points independently or a combination of 
the top/side access points. In the following example, retrieval shall be started using the side access point, after which 
both the top/side access points will be used in combination once the top access point is ready.

Stage

(1) Environmental 
improvement

(2) Top access

(3) Side access
RPV internal 

investigations

Full-scale retrieval
(Both top/side access points used: Fuel debris lowered and removed from the side

Construction of
additional building

Construction of Support structure

Verification ofVerification of
processing/retrieval

technologies, etc.

PCV internal 
investigations/small-

scale retrieval

Full-scale Retrieval
(Side access point used first)

Verification of
processing/retrieval

technologies, etc.

Full-scale retrievalVerification of processing/ 
retrieval technologies, etc.

Investigations/
small-scale retrieval

Removal of obstructions outside the reactor 
building

Dose reduction and removal of 
obstructions inside the reactor building

*1: This figure is a conceptual diagram, and  each bar does not 
represent an actual period.

*2: Internal investigation and retrieval bars also include tasks such 
as licensing and equipment installation.

26

4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.3 Fuel debris retrieval scenarios (1/3)



マスター タイトルの書式設定

Stage Internal investigation + 
small-scale retrieval

Verification of 
processing/ retrieval 

technologies, etc.
Full-scale retrieval

Schematic 
diagram

Purpose
• To obtain information needed to 

verify processing/retrieval 
technologies

• To obtain information needed 
for full-scale retrieval

• To complete retrieval of fuel debris from inside and outside 
the pedestal

Details

• Obtain data on the conditions 
and environments inside and 
outside the pedestal

• Obtain information on the 
distribution and quantity of fuel 
debris inside the PCV

• Small-scale retrieval of fuel 
debris, etc.

• Identify obstructions and 
examine the impact of dust 
during fuel debris processing

• Review data on water quality 
changes

• Retrieve particulate fuel debris, 
etc.

• Construct PCV internal access routes other than X-6 
penetration

• Remove obstructions to secure a route for transporting objects 
from the pedestal access hatch

• Process fuel debris inside the PCV
• Continuously collect fuel debris inside the PCV, etc.

Required 
environmental 
improvements 

• Dose reduction and removal of 
obstructions around X-6 
penetration

• Reduce doses and remove 
obstructions in the west part of 
the first floor of the R/B

• Reduce doses and remove obstructions around X-1B and TIP 
room

Table. Overview of each stage of fuel debris retrieval via side access

Top cell Support 
structure

Fuel debris retrieval route

Both top/side access points used

X-6 penetration

Drone

X-6ペ
ネ

アーム

燃料デブリの回収ルート

Arm

X-6 penetration

Fuel debris retrieval route

Side access only

Continuous retrieval 
equipment

Fuel debris retrieval route

X-1B penetration
TIP room

Arm
X-6 penetration

Building cover

Support structure

Continuous retrieval 
equipment

Arm
X-6 penetration

X-1B penetration
TIP room

Building cover

Access equipment

Processing head
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4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.3 Fuel debris retrieval scenarios (2/3)



マスター タイトルの書式設定

Stage Internal investigation Verification of processing/ 
retrieval technologies, etc. Full-scale retrieval

Schematic 
diagram

Purpose • To obtain information needed for 
full-scale retrieval

• To obtain information needed for full-
scale retrieval

• To complete retrieval of fuel debris from inside 
the RPV

Details

• Check the condition of preexisting 
structures inside reactor

• Construct access routes inside the 
RPV for investigation purposes

• Obtain dose data
• Acquire information on the 

distribution and quantity of fuel 
debris in the core and at the bottom 
of the reactor, etc.

• Collect particulate fuel debris
• Trial process fuel debris
• Review the impact of dust during fuel 

debris processing, etc.

• Construct access routes inside the RPV for 
retrieval

• Secure a route for transporting fuel debris 
from the RPV

• Full-scale processing of fuel debris
• Fuel debris retrieval (side access), etc.

Required 
environmental 
improvements 

― ―
• Remove structures that interfere with the 

installation of support structures for top access 
points

Table. Overview of each stage of fuel debris retrieval via top access

Processing head

Top cell Support 
structure

Fuel debris retrieval routeFuel debris retrieval route

・Trial processing head
・Sampling equipment

Both top/side access points used

Investigation head
•Camera
•Dosimeter

Access equipment
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4-2. Overview of the fuel debris retrieval method design deliberation from Unit 3
4-2.3 Fuel debris retrieval scenarios (3/3)



マスター タイトルの書式設定

Fiscal year 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Retrieval via side access

Process for 
ground floor 
of R/B

Retrieval via top access (North-South work platform plan)

Process for 
upper R/B

Process for 
yard around 
buildings

In this design deliberation, the process leading up to full-scale retrieval (preparatory process) was 
deliberated based on certain assumptions.
The process following full-scale retrieval was not included in this deliberation because of the great degree of 
uncertainty.
As shown on page 6, two options for the top access support structure, the north-south work platform and the 
east-west framework, were considered

Construction of additional building and work platform

Demolition and removal of Unit 3 Rw/B

■Process if using the North-South work platform plan

Side access first

Both top/side access points used

Full-scale retrieval starts

Full-scale retrieval starts

Preparatory process for top access: Approximately 15 years

Preparatory process for side access : Approximately 12 years

Internal investigation, small-scale retrieval, 
verification of processing/retrieval technology and ancillary works

Dose reductions around X-6 penetration and access route
Dose reductions around X-1B penetration, TIP room, and access route

Installation of retrieval equipment

Installation of retrieval equipment

Both top/side access points used

Internal investigation, small-scale retrieval, verification of processing/retrieval technology and ancillary works
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4-2.4 Schedule leading up to the start of full-scale retrieval (preparatory process)
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Fiscal year 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Retrieval via side access

Process for 
ground floor of 
R/B

Retrieval via top access (East-West work platform plan) → (East-West framework plan)

Process for 
upper R/B

Process for 
yard around 
buildings

■ Process if using the East-West framework plan

At present, it is estimated that approximately 12 to 15 years will be necessary to prepare the top and side access 
points regardless of which option (North-South work platform or the East-West framework) is employed.

(However, the results of this deliberation are based on the assumption that progress will proceed as expected,
even though there remain issues that require additional review)

We will proceed with on-site verification/design deliberation of issues that require additional review
over the next one to two years to reevaluate the feasibility.

Installation of retrieval equipment

Construction of additional building and work platform
→Construction of additional building and framework

side access first

Full-scale retrieval starts

Full-scale retrieval starts

Preparatory process for top access : Approximately 15 years

Preparatory process for side access : Approximately 12 years

Dose reductions around X-6 penetration and access route
Dose reductions around X-1B penetration, TIP room, and access route

Installation of retrieval equipmentInternal investigation, small-scale retrieval, 
verification of processing/retrieval technology and ancillary works

Internal investigation, small-scale retrieval, verification of processing/retrieval technology and ancillary works

Both top/side access points used

Both top/side access points used
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Issues that require additional review (issues for which on-site information is insufficient, or issues that 
require further design evaluation, etc.) shall be verified on-site, and further design deliberation shall be 
conducted.
The primary assumptions made and issues to be reviewed going forward are as follows:

[Design Verification]
Review of top access equipment
[On-site verification]
Survey of support structures for work 
platforms/framework (lower section and
operating floor of the reactor building)

▼ Issues to be reviewed in the future ▼

Main assumption❷ Main assumption❸

The shield plugs at the top of the 
PCV will not be removed during 

the preparatory stage

The shield plug at the top of the PCV is 
damaged, and measures to prevent collapse 

are necessary

Other tasks can be performed 
during the demolition and 
removal of the Unit 3 Rw/B

[On-site verification]
Survey of the scope of measures to prevent 
collapse (reactor well walls and spent fuel pool 
gates)

[On-site verification]
Examine how equipment to be removed 
interferes with other tasks, review subfloor 
doses, investigate the properties of highly 
radioactive resin*

Cross-section of Rw/B (left) 
and R/B (right)

Measures to prevent collapse

*: Used to purify reactor coolant during reactor operation.

Reactor 
well

Main assumption❶
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4-2.5 Issues requiring additional review during the preparatory process

The load margins of the work 
platform/framework are 

sufficient for installing top access 
equipment

North-South work 
platform plan

East-West 
framework plan

It is necessary to remove equipment connected 
to the reactor building and recover highly 

radioactive waste.



4-3. Summary
We have conducted a design deliberation in accordance with the Sub-
Committee report and summarized the preparations for full-scale retrieval 
based on certain assumptions. 

In regards to issues that require additional review, such as the demolition and 
removal of the Unit 3 Rw/B, and the two proposals for top access support 
structures (North-South work platform and East-West framework), we will 
proceed with on-site verification and design deliberation of issues that require 
additional review over the next one to two years to reevaluate the feasibility.

At the same time, we will continue to exchange opinions with the Nuclear 
Regulation Authority on measures to ensure the safe fuel debris retrieval.
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Appendix ①
Large-Scale Fuel Debris Retrieval Method plan

By switching from the non-submerged method used in March 2024 to the non-submerged method combined with partial submersion
method options (filler material + solidification) it is possible to reduce the size of equipment and leverage the shielding effect of
existing equipment.

Non-submerged method Non-submerged method + non-submerged method 
options (filling and solidification method)

Access to the PCV through large opening Access to the PCV through multiple small openings

Each of the various processing and retrieval methods requires separate 
development, design, and verification, and retrieval tasks place a heavy 
burden on operators.

Development, design, and verification can be minimized by standardizing 
and simplifying processing and retrieval methods, and the burden on 
operators during retrieval tasks is less.

Retrieve the fuel debris independently from the top and side. Lower fuel debris inside the RPV from the top to the bottom and then 
retrieve it from the side (using top and side access points together).

- Use filler and solidification materials as needed (Will be used at the 
reactor well)

Non-submerged method
(Shared with sub-committee in March 2024)

Non-submerged method + non-submerged method options (filling and 
solidification method)

(shared with sub-committee in July 2025)

Minimized
Filling and 
solidification
materials

To the 
additional 
building

Top cell

Side cell

Fuel debris
Reactor cooling water injection

Top access

Side access
To the 
additional 
building

Work
Platform
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Installation of the support structure for top access and the additional building* will require the
removal of obstructions (buildings, structures, etc.) around the Unit 3 reactor building. The main
obstructions are shown in the diagram below.
Although not explicitly shown in the diagram below, there are two plans for the top access support
structure: North-South work platform and East-West framework, and the extent of the obstructions
differs.

*This will contain ancillary systems required for fuel debris retrieval (mainly facilities that reduce the amount of radioactive substances in 
gasses and liquids in PCV)

North

Unit 3
Rw/B

Unit 3
Cover for fuel 
removal from 

spent fuel pool

Unit 4
Rw/B

Unit 3/4
Exhaust stack

Conditions around the Unit 3 R/B

Unit 3 R/B
(including existing 

work platform)
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Appendix ②
Preparations around the Unit 3 reactor building

Installation 
area for 

additional 
building



Appendix ③
Overview of the Unit 3 Rw/B

The Unit 3 Rw/B is located on the north side of Unit 3 and used to treat radioactive waste liquids,
gases, and solids from the reactor and turbine buildings. The building has tanks to store waste resin
from the cleansing of reactor coolant during reactor operation.

Cables
(Stagnant water 
transfer device)

Piping
(Stagnant water
transfer device)

Cross section of Unit 3 Rw/B

Inside the Unit Rw/B

Unit 3 Rw/B

Rw/B

East West

East West
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Appendix ④
Overview of Side Access Retrieval

Primary containment vessel penetrations, such as X-6 penetrations on the first floor of reactor building, will be
leveraged during side access point retrieval.
Therefore, it is assumed that doses inside primarily the reactor building will be reduced during side access point
preparations.

Bird’s-eye view of the first floor of reactor building

Cross section of reactor building

North

Retrieval (Suction*)

Processing (crushing, ginding*)

X-6 penetration

Enclosure

Continuous 
collecting

equipment

X-1B penetration TIP room

Enclosure

Enclosure

カバー
支持構造物

Retrieval (Suction*)

※Current assumptions. Decision is made based on “verification of processing and retrieval technologies”.

Structure to 
support the 
cover

Fuel debris retrieval route

Fuel debris retrieval route
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