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Map of Japan and location of Fukushima Daiichi
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1. Contaminated Water Management

2. Fuel Removal from Spent Fuel Pools   

3. Dismantlement of  Unit 1/2 Stack 

4. Toward Fuel Debris Retrieval

Agenda
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1. Contaminated Water Management



©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved

Generation, Purification and Storage of Contaminated Water 
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Source: Based on the handout for public hearings held by METI in 2018 
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③Augmentation of tanks 
(replacement with welded tanks)

③ Sea-side Impermeable Wall
海側遮水壁

③ Groundwater drain

②地下水バイパス

② Subdrain Wells 
② Ice Wall (frozen soil wall) 

Three principles for measures to counter contaminated water 

① Removing source of 
contamination

② Isolating fresh water 
from contaminated areas

③ Preventing leakage of 
contaminated water 

Three PrinciplesThree Principles

Water treatment facility for 
Subdrain & Groundwater drain

② Groundwater Bypass wells
② Paving

Water collecting 
tanks

①Multi-nuclide removal  
equipment (ALPS）

①Removing contaminated water 
from trenches

Upper permeable layer

Low-permeable layer

Lower permeable layer

Low-permeable layer

Reactor Bldg.
Turbine Bldg.

Unit 1
Unit 2Unit 3

Unit 4

Temporary storage tanks

③Ground improvement with 
liquid glass 



©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved

Bq/l Bq/l

Bq/l

Bq/l

Sea-Side
Impermeable Wall

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. 無断複製・転載禁止東京電力ホールディングス株式会社

Compared to the situation just after the accident, the current level of 
radioactivity has been lowered to less than parts per million at the lowest.
The concentrations outside the port are substantially below the Japanese 
regulatory limits.

Compared to the situation just after the accident, the current level of 
radioactivity has been lowered to less than parts per million at the lowest.
The concentrations outside the port are substantially below the Japanese 
regulatory limits.

Japanese Regulatory Limit
・Cesium 137: 90Bq/L
・Cesium 134: 60Bq/L

North of Units 5&6 Discharge Outlet

Completion of Sea-side
Impermeable Wall 

Closure(Oct 26,2015)

Front of Shallow Draft Quay

Completion of Sea-side
Impermeable Wall 

Closure(Oct 26,2015)

In Front of Units 1-4 water-intake

Near South Discharge Outlet

Monitoring Level in the Sea

6

Bq/lBq/l
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ALPS-treated water
The aim of water purification using ALPS is to meet the criteria for the site    
boundary (less than 1mSv/year).
If we are to discharge the treated water into the environment, the water should 
be re-purified in order to meet the required criteria.
(The percentage of water to be re-purified is 80%.)

The aim of water purification using ALPS is to meet the criteria for the site    
boundary (less than 1mSv/year).
If we are to discharge the treated water into the environment, the water should 
be re-purified in order to meet the required criteria.
(The percentage of water to be re-purified is 80%.)

Desalination

Reactor building 

Water Circulation

ALPS-treated water*
（1.05 mil tons）

Treated water*
(Cesium/Strontium 

removed)
(90 thousand tons）

Ground
-water

Contaminated
water

ALPS

Capable of removing 
62 kinds of nuclides 

except tritium

Re-purification
not required:
20%

*Capacity of tanks will be increased to 1.37 mil tons in 2020, but we may not be able to 
accommodate additional treated water after summer 2022.  

Re-purification
required:
80%

Cooling water  
injection

Removing cesium 
& strontium

If treated water is to be 
discharged into the 
environment, ・・・・・・・
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2. Fuel Removal from Spent Fuel Pools   
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Overview of Fuel Removal from the Spent Fuel Pools

Removal of rubble & 
decontamination

Installation of  
fuel removal facility Fuel removal

Units 1 & 2 Unit 3 Unit 4

Storage & 
transportation

Unit 2 Unit 3

Jun. 2011 Sep. 2011Sep. 2011

Dec. 2017
Feb. 2018

Jan. 2018 Feb. 2018

Frontchamber

Unit 1

Fuel removal at Unit 4 was completed in December 2014.
Fuel removal at Unit 3 started in April 2019.
Preparations are underway at Units 1 and 2.
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Remote control room

Fuel removal

Loading onto the fuel transfer cask 

Fuel removal started on April 15, 2019.Fuel removal started on April 15, 2019.
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Fuel Removal from Spent Fuel Pool at Unit 3  1/2 
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Common pool

Site transfer

CraneFuel Handling Machine

Fuel

Fuel transfercask

Pool

Store in fuel rack

Fuel Removal from Spent Fuel Pool at Unit 3  2/2 
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After loading onto the fuel transfer cask, the fuel is transported to 
the on-site common pool and stored in the fuel rack.
After loading onto the fuel transfer cask, the fuel is transported to 
the on-site common pool and stored in the fuel rack.

Reactor Building
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3.  Dismantlement of  Unit 1/2 Stack  



©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 13

The upper parts of the exhaust stack for Units 1 and 2 will be 
dismantled to further reduce risk, because the stack has damaged parts.
The upper parts of the exhaust stack for Units 1 and 2 will be 
dismantled to further reduce risk, because the stack has damaged parts.

Dismantlement of  Unit 1/2 Stack  

60m

120m

Work flow
Dismantlement device:
hung by large-scale crane 
& remote controlled Units 1 to 4

Units 5 to 6

CuttingBefore cutting After cutting

Cutting of the stack top (from Aug. to Sep.)
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IRID has contributed to some work shown here 

4. Toward Fuel Debris Retrieval
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Assumed distribution of fuel debris
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Mar. 2017 Jul. 2017

Feb. 2017
Jan. 2018

Unit 2 Unit 2Unit 1
構台

Feb. 2019

Jan. 2019 Feb. 2019

※The analysis of accident progression and the result of muon 
survey are also factored in.

PCV

RPV Core

Investigations suggest at Unit1, almost all has dropped to the bottom of the PCV.
It is assumed that at Unit 2, some has dropped to the bottom of the RPV or PCV, 
while some still remain within the core.
As for Unit 3, its situation is assumed to lie between Unit 1 and 2.

Investigations suggest at Unit1, almost all has dropped to the bottom of the PCV.
It is assumed that at Unit 2, some has dropped to the bottom of the RPV or PCV, 
while some still remain within the core.
As for Unit 3, its situation is assumed to lie between Unit 1 and 2.

Unit 3
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Investigation at Unit 2 (Jan. 2018)
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堆積物の付着

An investigative device was lowered to the bottom of the PCV inside 
the pedestal．
Deposits thought to include fuel debris were found.

A part of an upper
tie plate 

deposits

（Ref.）
A part of a fuel  assembly

( upper tie plate）

X-6 penetration hole

pedestal

Investigation area

Investigative
Device

PCV
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CRD交換機

プラットホーム

The touched places at the bottom of Unit 2 (Feb. 2019)

Area the device was able to approach 

No. 6

No. 3

No. 4

No. 1

No. 5

17

：Cannot be moved

：Can be moved

Center of pedestal

Tip of device

Finger   

No. 2

Led   
Camera   
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An arm-type access and survey device is being developed to understand the 
structures and distribution of deposits inside the pedestal.
Measuring equipment and a sampling tool will be attached to its wand.

Picture of internal survey of Unit 2 PCV from X-6 penetration

Investigation at Unit 2 PCV 
(scheduled for second half of FY 2019)

Arm-type 
access/survey device

Measurement 
device

Investigation Item Measuring equipment
to be mounted

Detailed visual
investigation Pan-tilt camera

3D rendering Airborne laser 
scanning equipment

Dose rate Gamma cameraWand

ペデスタル開口部（地上階）PCV Pedestal opening

X-6 penetration hole
Arm-type survey device 

(during storage)
Pedestal

Arm-type survey device 
(during survey)

18
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Seal box

Isolation 
valve Guide pipe

X-2 penetration hole

Cable drum

Boat type access and investigation device 
with diving function

Investigation at Unit 1  PCV                                                            
(scheduled for second half  of FY2019)

A boat type device is being developed to understand the distribution of deposits 
mainly outside the pedestal.
X-2 penetration hole will be used as a access route.

A boat type device is being developed to understand the distribution of deposits 
mainly outside the pedestal.
X-2 penetration hole will be used as a access route.

19

Investigation area

X-2 penetration
hole pedestal

Inside PCV

Installation 
equipment
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Drilling X-2 inner door（A-A)
(conducted in June 4, 2019)

Drilling Machine （AWJ）
X-2outer door

X-2 inner door

X-2penetration

The formation of an access route is underway using drilling and cutting technologies.
The work was suspended due to the rise in the value on a temporary dust monitor. 
The formation of an access route is underway using drilling and cutting technologies.
The work was suspended due to the rise in the value on a temporary dust monitor. 

Investigation at Unit 1  ： Formation of access route 

Drilling X-2outer door（A-A)
(completed in May 2019 )

Drilling Machine（core bit） X-2 outer door

X-2penetration

X-2 penetration hole

Position of X-2 penetration at Unit1 first floor

A A

Isolation 
Valve

Isolation 
Valve

Isolation 
Valve

The rise in the value 
on temporary dust 
monitor 

Suspension of Work
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To the Next Stage

Engaged in an emergency crisis mode to 
reduce the short-term high risk

:Transition to the system which allows us  
to work in a planned manner, looking to 
the future

Accelerating the decommissioning work
with safety and steadiness

Establishment of a project-based 
approach 

Contaminated Water Management
Radioactivity Reduction
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Thank you for your kind attentionThank you for your kind attention


