
Attachment 1-1 [Provisional Translation]

Main Schedule of Mid-and-long-term Roadmap towards the Decommissioning of Fukushima Daiichi Nuclear Power Station Units 1-4, TEPCO

FY2014 FY2015 FY2017 FY2018 FY2020 FY2021 FY2022～

Rubble
etc.

Secondary
Waste
from
Water
Treatment

Plan for
Accumulated Water
Processing

Plans to Mitigate
Sea Water
Contamination

FY2012

Phase 3
Period to the start of fuel removal from the spent fuel pool Period to the start of fuel debris removal Period to the end of decommissioning 

Phase 1 Phase 2

FY2013 FY2016 FY2019

(Early) 　　(Mid)    (Late)

Spent Fuel Pools of
Units 1-4

Common Pool

R&D

Primary Targets

Plan for Reactor
Cooling

Plan for
Maintaining
Plant in an
Ongoing
Stable State

Plan for Fuel
Removal
from Spent
Fuel Pool

Gaseous/
Liquid
Waste

Plans for
Radioacti
ve Waste
Managem
ent and
Dose
Reductio
n at the
Site
Boundari
es

Plan for
Decontamination
within the site

Plan to
Reduce
Radioactive
Dosage in
the Power
Station as a
Whole, and
to Mitigate
Sea Water
Contaminatio
n

　　　　　　　　　(Loading area
restoration)

Assess the Form of Secondary Waste from Water Treatment and
Lifespan of Storage Containers

Improving the Reliability of Circulating Water Cooling (water withdrawal from turbine building)

 Assessment of the Long-term Soundness of Fuel Assemblies Removed from Spent Fuel Pools

　　　　　　　Consideration of Handling Method of Damaged Fuels Removed from the Spent Fuel Pools

　                                              Carry out

(*2)

　　　　　Ongoing Monitoring of Reactor Cold Shutdown States (Continue water injection and monitoring using parameters such as temperature and pressure)

Partial Internal PCV Observation

Determination of Methods for
Reprocessing and Storing Spent Fuel

安定保管の継続

(*5): Go to "Radioactive
Waste Processing and
Disposal Plan"

Carry out to
Disposal Site

　　　　Removal of Fuel from Common Pool
and Facility Modifications

(Final processing/disposal will be considered in the radioactive waste processing/disposal plan)

Circulating Water Cooling via Water
Withdrawal from PCV (short loop)

Continue Storage Facility Renewal
 (as needed)

低減努力継続

Continue Reduction Efforts　

　

　Storage of Fuel Assemblies Removed from Spent Fuel Pools (Store/Manage)

　　　Land/Sea Area Monitoring (ongoing)

　Common Pool Restoration

　Port restoration (crane restoration, road
development)

　　　　　　Cask Manufacturing/ Delivery (Sequentially)

△Target: Complete Common Pool Modifications for Fuel Storage

　Cask Manufacturing (Sequentially)

遮へい等による保管ガレ
キ等の線量低減実施

Reduce Radiation Dose from Stored Secondary
Waste from Water Treatment via Shielding etc.

HP
2-1

Facility Renewal
Plan Development

▽Target: Attainment of Dosage Below 1 mSv/year at Site Boundaries due Sources such as New Emissions of Radioactive Substances etc. from the Power Station as a Whole

Continued storage and improve reliability
Continue Reduction Efforts

　Reduce Radiation Dose from Stored
Rubble etc. via Shielding etc.

  Processing of Underground and Decontaminated Water etc.

 

　

Reduce accumulated water in T/B and R/B

Completion of Stopping Inter-building Water Leakage
between Reactor and Turbine Buildings and Repairing
Lower Part of the PCV

HP
1-1

▽Target: Complete Accumulated Water Processing in
Turbine/Reactor Building

From (*4); Reactor Building Container Installation etc. (Consideration based on
the installation progress status of reactor building container)

▽Target：Improve Reliability of Existing Facilities

 Accumulated Water Processing via Reliability Improved
Water Processing Facilities

Study shrinking circulation
line

Study shrinking circulation line (implement as necessary based on study results)

Install multi-nuclide

Improving the Reliability of Existing Facilities etc.

Purify on-site stored

　Conduct work based on study
results

Study shrinking circulation line

　　　　Sub-drain system operate when ready→Reduce groundwater inflow amount (reduce accumulated water)　Clean-up/ restore sub-drain pit
　　　　　　　　　　　　　　　Reduce groundwater inflow amount (reduce accumulated water)

Water Shielding Walls Installation
▽Target: Reduction of the Risk of Expanded Sea Water Contamination when Contaminated Water Leaks

▽Target: Reduction of Radioactive Substance Concentrations in Sea
Water in the Port (below announced density)

　Underground Water and Seawater Monitoring (ongoing)

Circulating Seawater Purification (ongoing)

Additional Silt Fence Installation

Covering Seabed Soil in front of the Intake Canals

   Covering Dredged Sand at Seaway/Anchor Ground

Circulating Water Cooling (water withdrawal
from reactor building (or lower part of

▽Target：Complete Switch to Water Withdrawal from Reactor Building (or lower part of PCV)

(*1): To [HP3-1]; Repairing PCV, Stopping
Inter-building Water Leakage

▽Target: Start circulation loop in building

 

Investigate/study circulation loop i n building
Study possible early
achievement of circulation
l i b ildi

Within 10 years After 20-25 years After 30-40 yearsWithin 2 years

Completion of Step 2
▼

Start of Fuel Removal from the Spent Fuel Pool
 (Unit 4)

▽

Completion of Fuel Debris
Removal (All Units)

       ▽

Start of Fuel Debris Removal
      (First Unit)

       ▽

Completion of
Decommissioning (All Units)

    ▽

：Considerations

 ：R&D

 ：On-site Work

 ：Conditions for Next Tasks

 ：Information Flow

 Accumulated water processing via Existing Processing Facilities

Groundwater bypass installation work/ operation as ready

Develop mid-to-long term storage plan

PCV Gas Control System Installation
(Suppression of radioactive substance emissions from PCV)

　　　Systematic Onsite Decontamination (Implement step-by-step from executive and working area with linkage to the state of reduction of radiation dose outside the site)

▽Target: Make Main Anti-earthquake Building into Non-controlled Areas

 [Unit 1] Consideration of Fuel Removal Measures/ Investigation of Units 3&4　　　　　　　　　　　　　 Prepare for Fuel Removal (Removal of Rubble, facility installation etc.)　　　　 Fuel RemovalSurvey of Rubble etc./
Planning

[Unit 2]  Consideration/Preparation of Decontamination/Shielding inside the buildings　  Decontamination/Shielding, Facility Survey, Planning　  Facility Inspection, Repairs　　                            Fuel Removal

▽Start Fuel Removal (Target: within 2 years)

Circulation Cooling of the Pools (Maintain and Improve Reliability via maintenance management and equipment replacement etc.)

[Unit 4]　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　                        Fuel removal
Removal of Rubble (Upper parts

of reactor buildings)

Install Fuel Handling Equipments
and Cover for Fuel Removal

Removal of Rubble
in the pools/Fuel Survey

▽Start Fuel Removal (Target: in around 3 years)▽Target: Complete Removal of Rubble

▽Target: Complete Removal of Rubble

(*3)

▽Target: Reduce Radiation Dose at Corporate Buildings (Implement per contractors needs)

[Unit 3] Removal of Rubble (upper part of reactor building)　　　　　　　　　　　　　　　　　　　　　　　　                         Fuel Removal
Install Fuel Handling

Equipments and Cover for Fuel
Removal

Removal of Rubble
in the pools/Fuel Survey

*This roadmap will be updated in consideration of the on-site situation and the latest research and development results. 1/2 HP: Holding Point (Points of Judgment)



Attachment 1-1 [Provisional Translation]

Main Schedule of Mid-and-long-term Roadmap towards the Decommissioning of Fukushima Daiichi Nuclear Power Station Units 1-4, TEPCO

FY2014 FY2015 FY2017 FY2018 FY2020 FY2021 FY2022～FY2012

Phase 3
Period to the start of fuel removal from the spent fuel pool Period to the start of fuel debris removal Period to the end of decommissioning 

Phase 1 Phase 2

FY2013 FY2016 FY2019

(Early) 　　(Mid)    (Late)

Primary Targets

Within 10 years After 20-25 years After 30-40 yearsWithin 2 years

Completion of Step 2
▼

Start of Fuel Removal from the Spent Fuel Pool
 (Unit 4)

▽

Completion of Fuel Debris
Removal (All Units)

       ▽

Start of Fuel Debris Removal
      (First Unit)

      ▽

Completion of
Decommissioning (All Units)

   ▽

Reactor Building Container
Installations etc.

Inspections of Leakages
inside PCVs

Stopping Inter-building
Water Leakage

PCV Lower Parts Repair

Filling Up the PCV/RPV

Inspections of the insides
of the PCVs/ Reactor
Core Inspections and
Sampling

Fuel Debris Removal
Technology Preparation

Fuel Debris Removal
Work

Plan for
Dismantling
of Reactor
Facilities
and
Processing
and Disposal
of
Radioactive
Waste

Plan for Dismantling
of Reactor Facilities

Radioactive Waste
Processing and
Disposal Plan

Fuel Debris
Removal
Plan

Decontamination of
the Inside of the
Reactor Building

RPV/PCV Integrity
Maintenance

Safe Storage,
Processing and
Disposal of Removed
Fuel Debris

System of Implementation &
Personnel Plan

Plan for Ensuring Work Safety

(*5)

Design/Manufacture of
Devices/Equipment

　　　　　　　　　　　　Test and Evaluation Using Actual Debris Sample

Manufacture of Blocks of
Waste / Shipment and
Disposal

　                   Development of Technique
            and Equipment for

              Fuel Debris Removal

　　　Design, Manufacture and Test, etc. of
Internal RPV Inspection Device

 

　　　　　　　　　　 Systematic Staff (including from contractors) Training/Allocation, Increasing Motivation, etc.

　　　　　　　　　　 Continuous Safety Activities, Maintain and Improve Radiation Management, Ongoing Provision of Healthcare System

Reactor Building Container Installations etc.

　Decontamination Technology Inspection / Remote
Decontamination Devices Development (including field survey and field
test)

Inspection from Outside of PCV (including
field test of R&D result)

Internal PCV Inspection
and Sampling

PCV Lower Parts Repair/ Stopping
Inter-building Water Leakage/ Filling

the Lower Part with Water

Inspections of Leakages (including field
test of R&D results)

PCV Upper Parts Repair/ Filling the
Upper Part with Water

Investigation of Existing Technology, Selection of Storage System as well as Development of Safety Assessment Technology, Development of
Technology for Placement, Transportation and Storage, and Mock-up Test

Investigation and Development of Processing/ Disposal Technology

(*2)

   Fuel Debris Removal

★

★

★

★：Determine Priority of Each Unit
Based on Plant Status at Each HP

　Design, Manufacture and Test, etc. of Internal PCV Inspection Device

　

(Ongoing)

Carry out, Processing and Disposal

R&D for PCV Leakage Point Inspections/ Repairs (including
stopping inter-building water leakage)

  Design, Manufacture and Test,
 etc. of PCV (lower part)

Repair Equipment

　Design, Manufacture and Test, etc. of PCV Leakage Point
Inspection Equipment

R&D for Fuel Debris Removal
(Continuously address long term issues such as the internal inspection
method and equipment development)

Development of Fuel Debris Container

R&D for Fuel Debris
Processing

▽Target: Establish Decontaminating Robot Technology

 

Completion of Flooding of Lower
Parts of PCV, Determining PCV
Internal Investigation Methods

HP
3‐2

Determining Methods to Repair Upper Parts of PCVHP
3‐3

Completion of Flooding of Upper Parts of PCV,
Determining RPV Internal Investigation
Methods

HP
3‐4

Determining Fuel Debris Removal Methods and
Completion of Preparation of Fuel Debris Containers, etc.

HP
3‐5

     Dismantling

   Continue R&D to Improve Safety of Processing/Disposal

Installation of Equipment
for Manufacture of  Waste
Package

Institution

Installation of Equipment for
Manufacture of Waste
Package and Prospects for
Waste Disposal

HP
5‐4

(*1)

　　                                                                　                　　　　　　　　                                                                 　Repairs / Corrosion Prevention Measures (implement additional corrosion prevention measures as needed)

 　　　Development of Integrity Assessment Technology for RPV/PCV Corrosion

Storage

★

R&D for Safety Confirmation of Processing/Disposal of Radioactive Waste

Test and Evaluation Using Mock-up Debris Sample

　　                        Necessary R&D for Remote Dismantling etc.
 

Formulation of Outlook for Disposal
of Waste Produced by Dismantling.
Completion of Necessary R&D.HP

4‐2

Determination of Method of Dismantling and Decontamination.
Formulation of Standards for Disposal of Waste Products from
Dismantling.

HP
4‐1

Consideration of an Institutional Framework

Internal Building Decontamination and Shielding etc.

▽Target: Ensure Access Route via Decontamination

Full-scale
Consideration/Design

　　　　　　　　Establishment of Disposal Concept
                                                           Understanding of the Waste
Characteristics,
                                                                                                Assessment of Volume etc.

　R&D of Engineering Safety Assessment for Processing/Disposal

Verification of Applicability of Existing
Concept of Disposal to Characteristics

of Radioactive Waste

HP
5‐1

Verification of Safety of
Waste Processing/ Disposal

Determination of
Specifications and
Method of
Manufacture of
Waste Package

HP
5‐3

　　　　R&D of Optimal Waste Disposal

Development of R&D Plan for
Processing/Disposal

Investigate and Develop a
Database Establishment Plan

Determining Methods for Repairing
Lower Parts of PCV, Determining
Water Stop Methods

HP
3‐1

Corrosion Prevention Measures (reducing oxygen dissolved in the reactor coolant via nitrogen bubbling)

HP
5‐2

Determining
Processing/Disposal
Methods of Fuel Debris

HP
3‐6

Internal RPV
Inspection and
Sampling

Establishment of a Fuel Debris Weighing and Management Policy

(*4)

Design, Manufacture and Test,
etc. of PCV (upper part) Repair
Equipment

Establish a Basic Database (contamination status
etc) for Dismantling of Reactor Facility

:Considerations

 : R&D

 : On-site Work

 : Conditions for Next Tasks

 : Information Flow

(*3)

*This roadmap will be updated in consideration of the on-site situation and the latest research and development results. 2/2 HP: Holding Point (Points of Judgment)


