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Currently, decommissioning, which is an effort to remove fuel from the buildings 

and to dismantle the buildings, is proceeding at TEPCO's Fukushima Daiichi 

Nuclear Power Station.

It is expected to take 30 to 40 years to complete decommissioning. However, 

decommissioning is gradually proceeding with cooperation not only from within 

Japan but also from various other countries. We will continuously reduce the 

adverse effects of the radioactive materials on the human body and the 

environment by removing fuel debris (melted and re-solidified debris) during the 

nuclear accident and stably storing such fuel.

This material provides answers to your questions and worries in the most 

understandable manner possible as well as presenting the situation today and 

tomorrow at Fukushima Daiichi Nuclear Power Station.

Fukushima Daiichi Nuclear Power Station Today

Overview of the Fukushima Daiichi Nuclear Power Station

Urgent Measures

Initiative 1  Removal of fuel debris

Removal of fuel debris

Fuel removal from SFPs

Initiative 2  Management of contaminated water

Contaminated water

Efforts made regarding contaminated water

Initiative 3  Improvement of the Working Environment

Various efforts made to improve the working environment

Q & A

Q & A

Basic information about radiation
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When the nuclear accident occurred on March 11, 2011, Units 1, 2 and 3 failed to cool their nuclear reactors, and the fuel melted, 

generating a large amount of hydrogen.

The Units 1, 3, and 4 buildings were damaged due to hydrogen explosions. At the site of this globally unprecedented accident, efforts 

toward decommissioning have been made, with the highest priority on safety.

In terms of their current status, the reactors in the Units are cooled by having water continuously injected, which keeps each entire 

Unit stable.

October 29, 2015 [Water tank area] A view from the rooftop of the large rest facility (in the north part of the site). You can see multi-nuclide removal equipment at the back of the 
water tank area.PHOTO

Fukushima Daiichi 
Nuclear Power 
Station Today
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Unit 6 Unit 5

Common pool

Unit 1 Unit 2 Unit 3 Unit 4
Cesium absorption apparatus (KURION)

Water desalination equipment

Large rest house

Vehicle maintenance site

Main Anti-Earthquake Building

= Water tank

Current state

Unit 1 <Number of fuel assemblies: 392>

Covers were installed on the reactor buildings in order to 
prevent radioactive materials from dispersing. But, these 
covers are being removed for future fuel removal, while 
thorough anti-scattering measures are being taken.

Units 5 and 6

The reactor cores at Units 5 and 6 were not damaged because 
their emergency power supplies didn’t shut down when the 
accident occurred. Currently, the fuel is being transferred to 
the SFPs and is being safely stored and managed.

Unit 2 <Number of fuel assemblies: 615>

Although a panel on the side of the upper portion of the Unit 2 
reactor building was blown off by the hydrogen explosions 
that occurred at Unit 1, the panel has been replaced to prevent 
radioactive materials from dispersing. For the future removal 
of materials such as fuel, the upper portions of the buildings 
are to be entirely dismantled, while thorough anti-scattering 
measures are to be taken.

Radioactive waste 
incinerator

2nd cesium absorption apparatus 
(SARRY)

Spent absorption 
vessel temporary 
storage

High-performance multi-nuclide 
removal equipment

Dry cask 
temporary 
storage facility

Reverse osmosis (RO) 
concentrated water 
treatment facility

Additional 
multi-nuclide 
removal 
equipment
Multi-nuclide 
removal 
equipment

Vehicle screening 
& decontamination 
site

Access control 
facility

New Administration 
Office Building

Sub-drain 
purification 
system

Spent absorption vessel 
temporary storage

Unit 3 <Number of fuel assemblies: 566>

For future fuel removal, work such as decontamination, 
shielding, and rubble removal is being conducted. The 
removal of large pieces of rubble has already been completed, 
and other work such as the removal of the remaining rubble is 
underway.

Unit 4 <Number of fuel assemblies: 1533 [All of them have been removed.]>

All of the fuel from the spent fuel pool (SFP) at Unit 4 was 
successfully removed by the end of December 2014, which 
drastically reduced risk. An important milestone towards 
decommissioning was safely and steadily completed, which 
marked great progress.

Main Anti-Earthquake Building Large rest house

At the time of the nuclear accident

Current stateAt the time of the nuclear accident

Exterior Interior

Current stateAt the time of the nuclear accident Current stateAt the time of the nuclear accident Current stateAt the time of the nuclear accident

Overview of the Fukushima Daiichi 
Nuclear Power Station

The amount of heat generated by fuel debris at the Fukushima Daiichi Nuclear Power Station has drastically decreased 
compared to that at the time when the nuclear accident occurred, and this fuel is cooled by having water continuously 
injected, which keeps all of the Units stable. 
Currently, gradual but steady progress toward decommissioning is being made.
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November 26, 2014
[Vehicle survey area] Screening (measurement of radiation) of vehicles that leave the Power Station site is conducted to confirm that the contamination levels of such vehicles are lower than 

the upper limits.PHOTO

Roadmap toward decommissioning
As the decommissioning of the Fukushima Daiichi Nuclear Power Station is a long-term effort, it will proceed the 
highest priority is placed on safety and the residents in the surrounding area are constantly informed and consulted 
to gain their understanding after the preparation of a mid- to long-term target process.

Initiative 1

The plan is to remove and store fuel 

debris in order to manage it more 

stably. To begin with, the locations 

and status of such debris are being 

monitored.

Initiative 2

The current concentration of 

radioactive materials in the seawater 

around the site is sufficiently low. 

But various measures are being 

taken in order to further reduce risk.

Initiative 3

To enable workers to safely and 
steadily carry out their work, the 
working environment is being 
improved, while hearing opinions 
and requests directly from workers 
at the decommissioning site.

Phase 1 Phase 2 (within 10 years) Phase 3 (30 - 40 years in the future)

Preparatory work such as decontamination and surveys

Now

Urgent Measures

Efforts toward decommissioning are being made, with the highest priority on safety, so that 

residents around the site can live with peace of mind.

Urgent Measures to be taken at the Fukushima 
Daiichi Nuclear Power Station

Removal of fuel debris Management of 
contaminated water

Improvement of the 
working environment
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Removal of spent fuel from Units 1 to 4
(That from Unit 4 was completed in December 2014.)

Removal of fuel debris 
from Units 1 to 3

Work
such as 

dismantling

Deliberation on the most appropriate processes for decommissioning 
and preparatory work including technology development
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Measures for the more stable management (removal and storage) of the fuel debris are being 

taken, integrating the newest knowledge from Japan and other countries.

Fuel removal from SFPs (Units 1 to 4)

Removal of fuel debris (Units 1 - 3)

There are many locations in the reactor buildings where the radiation levels are still high, and workers have 

difficulty in entering the buildings to carry out their work. Therefore, surveys and preparations are being 

conducted to facilitate the removal of the fuel debris, while the conditions inside the reactor buildings are being 

modeled through the use of computer analysis and robots that are being developed.

It is necessary to remove and transfer the fuel stored in the SFPs promptly so 

that it can be stably cooled and managed.

Fuel removal from Unit 4 started first because the number of fuel assemblies 

in the Unit 4 SFP was the largest. All of the fuel was removed by December 

2014.

Currently, decontamination and rubble removal are underway toward fuel 

removal from Units 1 to 3.

Fuel removal from Unit 4

A robot that carries out decontamination 
with high-pressure water

A robot that carries out decontamination 
by scraping floor surfaces

The damage to the primary containment vessels 
(PCVs) and the state of the fuel debris are being 
surveyed.

The removal and transfer of fuel 
from Unit 4 was completed in 

December 2014.

Gaining an understanding of the conditions inside the reactors 
using a type of cosmic radiation called muons

Decontamination of the reactor buildingsDecontamination of the reactor buildings

Decontamination is being conducted utilizing 
robots because radiation levels are high.

Survey boat

Measurement image captured with muons
Courtesy of International Research 

Institute for Nuclear Decommissioning 
(IRID)

A robot for surveying conditions inside the 
PCVs (snake-shaped robot) 

The conditions inside the reactors are being examined using a type of cosmic 
radiation called muons, which are particles from space that have a strong ability 
to penetrate materials, in a similar way to the way X-rays are typically used.
Note: Muons are characteristically able to penetrate most materials but are blocked by 

high-density materials such as fuel debris.

of fuel debrisof fuel debris
Removal1

Initiative

Understanding of the conditions inside reactors Understanding of the conditions inside reactors 

Muon 
measuring 
instrument

Radiation 
from space
Radiation 
from space

PHOTO

Conceptual image of the internal 
structure of  a reactor

Muon measuring (From February to 
September 2015)

January 28, 2016
This is a survey robot (scorpion-shaped robot), which is to be introduced inside the Primary Containment Vessel in Unit 2 in the future. Photo: courtesy of the International Research Institute for 
Nuclear Decommissioning (IRID) and Toshiba Corporation
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2
Initiative

Three principles
concerning management of contaminated water

In the nuclear reactors, the fuel debris continues to be 
cooled by having water poured over it. This water is 
mixed with the groundwater flowing into the buildings, 
which is the reason that contaminated water is being 
generated inside the reactor buildings.
Currently, water levels in and out of the buildings are 
controlled so as to prevent contaminated water outflow 
from the reactor buildings to areas outside the buildings 
to areas outside the buildings. Therefore, contaminated 
water is not leaking from the buildings.
Various measures are being taken in order to reduce the 
exposure for workers and to prevent any further spread.

Contaminated water

PHOTO

11 2 3

The groundwater inflow into the 
reactor buildings has been reduced 
in order to reduce further generation 
of contaminated water. 
Groundwater around the site is 
being pumped away before contact, 
and impermeable walls is being 
installed around the buildings.

1

To prevent contaminated water 

from leaking, impermeable walls 

have been installed on the sea side 

of the buildings, and old water 

tanks are being replaced.

Contaminated water is being purified, 

and the contaminated water retained 

in underground tunnels (trenches*) 

has been removed.

Isolating 
groundwater from 
contamination sources

Removing 
contamination source

Preventing leakage
of contaminated water

2 3

*Note: “Trenches” refers to the underground tunnels on the sea side of the buildings that contain pipes and cables.
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July 22, 2015
[Water tank area] This is a view from the rooftop of the large rest facility (on the seaward side of the site). You can see Units 1, 2, and 3 behind the water tank area.

The concentration of radioactive materials in the seawater near the site is now sufficiently low. 
Nonetheless, to further reduce risk, various measures are being implemented based on the 

following three uncompromising basic principles.

IsolatingIsolating
groundwater from groundwater from 

contamination sourcescontamination sources

RemovingRemoving
contamination sourcecontamination source

Preventing Preventing 
leakageleakage

of contaminated waterof contaminated water
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*Note: Water pumped up from sub-drains is purified.

Isolating groundwater from contamination sources 

2
Initiative

The generation of contaminated 
water has been reduced by 
pumping up groundwater that has 
not yet reached the buildings using 
wells in the hills and wells near 
the buildings. This groundwater is 
released into the sea after thorough 
water-quality inspections.

1
PrinciplePrinciple

Groundwater bypass Sub-drain

Groundwater inflow is prevented 
by creating ice walls of frozen 
soil in the ground around the 
buildings.

On May 27, 2015, virtually all 
purification was completed for 
water that had been stored in 

water tanks since the accident.

Conceptual drawing

Preventing leakage of contaminated water2
PrinciplePrinciple

Removing contamination sources3
PrinciplePrinciple

Water tanks for the storage of 
contaminated water are being 
installed in a planned manner so 
that their capacities will be 
adequate.

Sea-side impermeable wall

A 780-meter-long wall of 30-meter-tall 
steel pipes was constructed on the sea 
side of Units 1 through 4, which has 
been gradually improving the water 
quality in the surrounding sea area.

Additional installation of 
water tanks

Changes in the concentrations of radioactive 
materials in the seawater inside the harbor 
(before and after completion of the wall)

*Note: These concentrations are the averages of the radioactive materials in the 
seawater at each measurement point in the intake openings for Units 1 through 4.

Radioactive material removal equipment

Contaminated
water

150
Gross-β

Before completion (Sept. 15 to 19) After completion (Oct. 26 to 30)
0

140

16 18
0.39 2.6

(Bq/L)

Sr-90

Cs-137

20

40

60

80

100

120

140

160

Removal of radioactive materials other than tritium

Water currently accumulating in water tanks

Tritium, which on the atomic 
level is hydrogen, is called 
hydrogen-3 and mainly exists in 
the form of water. It exists in the 
natural world as well, and it is 
contained in the tap water we 
drink as well as in the human 
body. 

It should be noted that the method for handling tritium shall be decided based on the verification of the various options. It should be also noted that 
concerning such verifications, first, necessary efforts such as close and thorough explanations to relevant parties shall be made.

To begin with, what is 
tritium?

A conceptual illustration of the treatment of contaminated water that has accumulated in the buildingsTritium emits radiation called beta rays, but 
such rays can be blocked by a sheet of paper 
because tritium is a low-energy beta emitter. 
When tritium exists outside the human body, 
we do not have to worry about exposure 
doses. Also, the effects of tritium taken into 
the body are extremely minor, or one 
five-hundredth those of cesium-137 in the 
body. The installation of land-side 

impermeable walls and the 
operation of sub-drains serve 
to lower groundwater levels.

The groundwater level is kept lower than the 
floors of the buildings, while the differences 
between the groundwater levels and water 
levels in the buildings are maintained.

It is impossible to remove the radioactive material tritium by purifying contaminated water with the current equipment.

itium?

Treatment of contaminated water remaining in the buildings

It will be necessary to remove the contaminated water that has 
accumulated in the buildings in the long run in order to completely 
eliminate the risk of leakage of contaminated water from the 
buildings.
Therefore, groundwater levels are to be gradually lowered by 
taking the measure of isolating groundwater from contamination 
sources. Meanwhile, the amount of water in the buildings is to be 
reduced.
Such water level reductions shall be conducted while the levels of 
groundwater and water remaining in the buildings are 
appropriately controlled in order to prevent the outflow of the 
contaminated water that has accumulated in the buildings.

How can we treat the contaminated water that has accumulated in the buildings?

Management of 
contaminated water

Efforts made regarding 
contaminated water

The management of contaminated water has progressed significantly through the efforts to date and the water quality in 
the surrounding sea area has been further improved.
Contaminated water management continues in order to completely solve the contaminated water issue.

Removal of cesium
and strontium

Removal of radioactive materials, focusing on 
cesium and strontium

Secondary cesium absorption 
apparatus (SARRY)

Mobile strontium-removal equipment Multi-nuclide removal 
equipment (ALPS)

High-performance multi-nuclide 
removal equipment

Additional multi-nuclide 
removal equipment

Removal of radioactive
materials other than tritium

Stored in water tanks after 
removal of radioactive 

materials other than tritium.
Groundwater bypass and 
sub-drains (wells)

Land-side impermeable 
walls with frozen soil

What are the effects of 
tritium on the human body?
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Provision of 3,000 hot meals

Efforts are being made to provide an easier working environment, for example, by expanding the area in which 
a full-face mask is not necessary through decontamination and other means, and by increasing the number of 
facilities where workers can eat and rest in the site.

PHOTO

November 7, 2014
[Main Anti-Earthquake Building] When work finishes every day, full-body contamination checks are conducted. Having each worker checked by two persons allows for smooth inspections.

3
Initiative

At the Fukushima Daiichi Nuclear Power Station, 
radiation levels have decreased thanks to measures 
including decontamination and paving the site. Full-face 
masks were not necessary in 90% of the entire site area by 
May 2015. Lighter equipment reduces the workload, 
improving the quality of their work and the reducing 
injuries on site. Areas where regular work clothes can be 
worn are to be gradually expanded.

Various efforts are being made to improve the working environment based on the direct 
feedback from the workers on site, so that the workers can maintain a steady focus on 

completing their jobs safely and steadily.

Various efforts made to improve the working 
environment

Large rest house is in operationLarge rest house is in operation

A large nine-story rest house, which is directly connected 
to the access control facility* at the power plant and can 
serve 1,200 people, has been in operation since May 31, 
2015. It allows workers to eat, rest, and have meetings 
near the working site, leading to the improvement of both 
worker health and quality of work.

* A facility for security checks, putting on protective clothing and 
equipment, distribution/collection of dosimeters, contamination 
measurements for workers when they leave the area, etc.

The rest house includes a fully 
equipped restaurant and 

resting space for 1,200 people.

Improvement of the medical systemImprovement of the medical system

An emergency medical clinic has been established, and it 
has emergency physicians available around the clock and 
is equipped with four ambulances, ultrasound scanners, 
and AEDs. Workers can get medical checkups there if 
there is something wrong with their health.

Improvement of dietImprovement of diet

A dining center has been set up, and it provides hot meals 
using food/ingredients from Fukushima Prefecture.

Areas in which a full-face mask is not required Areas in which a full-face mask is not required 
has expanded to 90% of the entire sitehas expanded to 90% of the entire site
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Is there any risk of explosions occurring again?

The fuel debris at the time of the accident currently generates significantly less 

heat compared to at the time of the accident. And each unit is cooled by continuous 

injections of water and remains stable.

At the time of 
the accident

At the time of the accident, the fuel generated heat, hydrogen was 
generated, and explosions were caused because water couldn’t 

reach the reactors.

PHOTO

November 7, 2014
[Main Anti-Earthquake Building] “Trust in your teammates.” “Work together.” “Never give up.” We are proceeding with the decommissioning, with the cooperation 
of many people.

Q & A
Q

A

Using computer analysis and modelling techniques, we have confirmed that 

important buildings with the primary containment vessels inside them won’t be 

damaged by earthquakes or tsunamis of the same scale as the Great East Japan 

Earthquake.

Even if power sources inside the power plant are lost due to disasters such as 

tsunamis, backup power resources will be secure. And, we have prepared methods 

of cooling the reactors by injecting water. We also regularly conduct drills.

Q

A

A drill for injecting water A power supply vehicle Fire engines

Water is being continuously injected.

Current
situation

We have secured multiple power resources including power supply vehicles and gas turbine vehicles in preparation 
for the loss of electric power. These vehicles supply water injection equipment with electricity in cases of emergency.

Securing power resources in case of emergency

Please explain the preparations for earthquakes and tsunamis.
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Positions of monitoring posts around the power plant site boundary

The concentration of radioactive materials in the seawater in the sea area around the 

power plant (outside the harbor) dramatically decreased within a few months after 

the accident and has remained at a sufficiently low level since then, even compared 

to the international standards for water quality for drinking water, the standards of 

the WHO (World Health Organization) Guidelines for drinking-water quality*.

Results of an analysis of radioactive material (cesium-137) contained in the 
seawater around the Fukushima Daiichi Nuclear Power Station
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Concentration of radioactive material near the south outlet (monthly average)

Q

AWe are taking thorough measures to prevent the dispersion of radioactive materials 

as we proceed with work such as removing the covers from the buildings and 

rubble from the upper portions of the buildings and dismantling the upper portions 

of the buildings in preparation for the work for fuel removal.

We regularly monitor the power plant’s site boundaries with monitoring posts 

there, and the air dose rate is approximately 0.0008-0.0035 mSv/hour.*

*Data from the monitoring posts from October 28 through November 24, 2015 (based on hourly values calculated from 
measurements taken at 10-minute intervals)

Doesn’t the work at the power plant scatter radioactive materials 

into the atmosphere?
Are radioactive materials still draining from the power plant into 

the sea?

Q

A

*Standards from the Guidelines for drinking-water quality (cesium-134: 10 Bq/L, cesium-137: 10 Bq/L, strontium-90: 10 Bq/L, 
tritium: 10,000 Bq/L)
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Alpha 
(α) ray

Beta 
(β) ray

Gamma 
(γ) ray

Basic information about radiation

Characteristics of radioactivity

Among the major types of radiation, 

alpha rays can be blocked by a sheet 

of paper, and beta rays can be blocked 

by a thin plate of a material such as 

plastic.

Gamma rays, which have strong 

penetrative power, can be blocked by 

a plate of lead or iron, a thick layer of 

concrete, etc.

Radiation can damage DNA in cells when it goes through 
the cells. Such damage is repaired by the built-in systems in 
one’s body. Such systems can repair minor damage, and the 
cells then recover to their original state. If the repair is 
inadequate, the possibility of genetic mutation exists, and 
cancer cells may be generated. However, cancer isn’t 
necessarily always generated. 

What’s the difference between radioactive materials, radioactivity, and radiation? What are 
becquerels and sieverts?

Radiation around us
In our daily lives, we receive various types of radiation. Not only does radiation exist in specific places such as 

nuclear power plants and hospitals but it also exists in nature.

It is a unit that shows the 
amount of radioactivity, 
which is the ability to emit 
radiation.

Source: website of the National Institute of Radiological Sciences

What’s a becquerel (Bq)?

Biological half-life

Radioactivity gets weaker as time passes, and the time that it takes for radioactivity to decrease to half of its 
original level is called the half-life of a substance. There are two types of half-lives: physical half-life and 
biological half-life.

This is the period of time that it takes for the amount of the 
original material to decrease by half by emitting radiation, as 
radioactive materials change into different atomic nuclei.

Half-life differs depending 
on the radioactive materials.

Approximately 
two years

Approximately 
two more years

Approximately 
two more years

0.3 mSv

0.33 mSv

0.48 mSv

0.99 mSv

From space

From the earth

From food

From the air (Radon, etc.)

It is a unit that shows the degree 
of impact of radiation on the 
human body.

What’s a sievert (Sv)?

PaperPaper

This is the period of time that it takes 
for radioactive materials that have been 
taken into one’s body to decrease by 
half through excretion from the body 
via mechanisms such as metabolism.

1 year old 
or younger

9 years old 
or younger

30 years old 
or younger

50 years old 
or younger

All atomic nuclei 
initially have the 
power to emit 
radiation.

Half of the atomic 
nuclei lose their 
power in the first 
two years.

Half of the 
remaining atomic 
nuclei lose their 
power in the 
following two years.

90 days70 days38 days9 days

Cesium-137

30 years

Cesium-134

2 years

Types and characteristics of radiation

Radiation’s impact on the human body

Cesium-134, Cesium-137

Physical half-life

The power to emit radiation, or radioactivity, gets weaker as time passes.

Types of radiation The penetrative power depends on the type.

mSv2.1

Annual 
radiation dose

Thin plate of Thin plate of 
plastic or plastic or 

aluminum, etc.aluminum, etc.

Plate of lead or Plate of lead or 
iron, thick iron, thick 

concrete, etc.concrete, etc.
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