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T=PCO

1. MID/LONG-TERM DECOMMISSIONING
ACTION PLAN 2020
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Mid/Long-Term Decommissioning Action Plan 2020 y=5¢0

Officially announced in March 27, 2020, the Mid/Long-Term Decommissioning
Action Plan 2020 provides detailed plans for achieving the objectives set forth in
the Nuclear Regulatory Agency’s Risk Map and the main target schedules of the

Mid/Long-Term Roadmap

— Long-term, consistent decommissioning plan that covers everything from current
conditions through the short, mid, and long terms

— Regularly revised in accordance with the progress and arising issues

Mid/Long-Term
Roadmap

Mid/Long-Term Roadmap for the Decommissioning
of the Tokyo Electric Power Company Holdings, Inc.
Fukushima Daiichi Nuclear Power Station (approved
during the Cabinet meeting on Decommissioning
and Contaminated Water Countermeasures Held on
December 27, 2019)

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

Risk Map

—_—

Midterm risk reduction target map for
the TEPCO Fukushima Daiichi Nuclear
Power Station (March 2020 version)
(approved by the Nuclear Regulation
Mid/Long-Term Authority on March 4, 2020)

Decommissioning

Action Plan
Mid-and-Long-Term Decommissioning Action Plan 2020

March 27, 2020

Tokyo Electric Power Company Holdings, Inc.

T=PCO

BRBAR—ILT10T A4



[Excerpt]

Mid/Long-Term Decommissioning Action Plan: Pool Fuel Removal T=PCO

Pool fuel removal (3/3)
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T=PCO

2. REGIONAL SYMBIOSIS INITIATIVES
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Our promise to the people of Fukushima to balance
recovery with decommissioning T=PCO

On March 27, 2020 we officially announced our promise to the people of Fukushima to live
in symbiosis with regional communities, accelerate recovery in Fukushima, and work
together with local companies in regards to decommissioning

T=PCO
Our Promise to the Pepople of Fukushima to
Balance Recovery with Decommissioning

We will make the
Our Promise to the decommissioning site
. Open
People of Fukushima ' - more accessible to
to Balance Recovery . ¢ regional residents
with Decommissioning
We will strive to
create a better future
Create A
for the regions as
a part of the community

We will complete the

decommissioning process %

Accomplish

while prioritizing safety and \ &

peace of mind in the region “H’ -
)

This pamphlet explains that the focus of our initiatives shall be on

the decommissioning of the Fukushima Daiichi NuclearPower Station

and how we shall leverage the knowledge gained through that, i ! ‘[“ \\
process to decommission the Fukushima Daini Nucle!g#';gg r tation Y

Tokyo Electric Power Company Holdings, Inc.
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Initiatives to promote participation in _
decommissioning by local companies T=PCO

Explanation of mid/long-term contracting forecasts for
decommissioning to local companies and regional
chambers of commerce

v' Explanations of our mid/long-term contract forecasts
were given to the chambers of commerce of Oguma

Town, Futaba Town and Namie Village. Approximately ey
. EEEEEN | amE
20 companies attended. e ammmn
o ] N
inmean smmas
Busi ti between local mpani nd A pemmee
usiness meetings betwee ocal companies a Local Providing Contractor
contractors [Matching meetings] company matching
v First decommissioning-related industry matching e i) \LoPPortunities e
meeting held (October 30, 2020) offerings/meet- placing/receiving
and-greets X Q orders
v 21 companies from Fukushima Prefecture participated | T
in individual business meetings about “machining large .
cans,” a topic that was suggested by Hitachi GE o
Nuclear Energy and Hitachi Plant Construction, Ltd. Office”
Strategy for promoting participation by local
. . . . . . companies
Individual visits to local companies interested in
becoming involved in decommissioning % Coordination  between  the  Fukushima
) o Innovation Coast Framework Promotion
v' 21 companies visited as of December 2020 Organization, the Fukushima Soma Recovery

Promotion Organization and the Fukushima
Daiichi Decontamination & Decommissioning

Establishment of Hamadori Decommissioning Industry Engineering Company
Project Office (officially announced on August 26, 2020,
established on October 1)

v/ Established for creating a decommissioning-related
industry in line  with the Mid/Long-Term
Decommissioning Action Plan, and formulating
business strategies

ar Company Holdings. Inc. All Rights Reserved. RS AT 2 R At 6



T=PCO

3. PROJECT PROGRESS
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Mid/Long-Term Roadmap (pecember 27, 2019 revision)

T=PCO

« Close examination of the schedule for the next 10 years based on our fundamental principle of "balancing

recovery with decommissioning"

— Moving forward while quickly reducing risk and prioritizing safety

— Adheres to the 30~40-year time period for completing decommissioning

1. Contaminated water countermeasures

Suppressed to approximately 150m3/day
Amount of contaminated

water generated
Reduced to below 100m3/day

Completion of the treatment of United Water in buildings
Accumulated water

treatment Reduce the amount of water accumulated in reactor buildings to
approximately half what it was at the end of 2020

2. Removing fuel from the spent fuel pools

Complete fuel removal from Units 1-6

Complete construction of Unit 1 large cover

Begin fuel removal from Unit 1

Begin fuel removal from Unit 2

3. Fuel debris removal

Commencement of the removal of fuel debris from the first unit (starting with Unit 2)
4. Waste countermeasures

Technical outlook for treatment/disposal plans, and the safety of such plans

Elimination of the temporary storage outside the rubble storage building

During 2020

During 2025

During 2020

FY2022~FY2024

During 2031

Around FY2023

FY2027~FY2028

FY2024~FY2026

During 2021

Around FY2021

During FY2028

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. BETHR—IL T 5 Rkt et

[Predicted achievement*]

[Achieved]

[Delayed]

% Under assessment
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Conta m i natEd Water cou ntermeasu res Target schedule put forth

in the Mid/Long-Term ==
Roadmap T: P CO
Amount of contaminated water generated

Reduced to approximately 150m3/day during 2020, and to below 100m3/day during 2025
Accumulated water treatment Completion of the treatment of accumulated water in buildings during FY2020

Reduce the amount of water accumulated in reactor buildings to approximately half what
it was at the end of 2020 between FY2022~FY2024

Amount of contaminated water generated

“Approximately 150m3/day during 2020" expected to be achieved [ Under assessment ]

Accumulated water treatment

Floors are being kept exposed in all buildings with the exception of the Unit 1~3 reactor buildings,
process main building and high-temperature incinerator building [Achieved]

ALPS-treated water secondary treatment performance tests

Tests to verify the effectiveness of secondary treatment in order to reduce concentrations of
radioactive substances, with the exception of tritium, as much as possible have shown that, with
the exception of tritium, the sum of the ratios of radioactive material concentrations allowed by
law is being reduced to below 1 (in-house analysis)

Secondary treatment results (Sum of the ratios of concentrations allowed by law for the 62 nuclides +carbon-14

Prior to secondary tfreatment

After secondary treatment
(ALPS inlet) (ALPS outlet)
15t test
(J1-C tank group) 2,406 -> 0.35
2nd test
(J1-G tank group) 387 -> 0.22

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

Deliberation of treated water disposal method proposals

T=PCO

We are examining two disposal methods that were deemed in the report by the Subcommittee on the
Handling of ALPS-treated Water to be technically feasible and proven (steam discharge/ocean discharge)

( Officially announced on March 24, 2020 )

Concept of steam discharge equipment

@ Secondary treatment equipment

Prior to dilution, the concentrations of nuclides,
with the exception of tritium, shall be reduced to
levels required for ocean discharge* through

secondary treatgaginf. of ratios of legally allowed
concentrations: Less than 1

Sum of ratios of legally

@Sample tank

Prior to discharge third-party analysis
shall be used to confirm that the sum
of the ratios of legally allowed
concentrations of nuclides, with the
exception of tritium, are less than 1,
and to confirm the concentration of
tritium.

allowed concentrations
with the exception of
tritium: 1 or higher

% ALPS

Sr-treated

\)

Secondary \/

On-site

Sum of ratios of legally

allowed concentrations
with the exception of
tritium: Less than 1

Sample tank

%3 L treatment
water®3etc.  storage tanky, feE | Secondary
treatment

@Dilution equipment

@Emergency shutdown Waste In add|t|.on tlo diluting the
In the event of a ventilation steam with air so as to fully
blower shutdohwp, ef?c., tlhe satisfy legal requirements,
emergency shut off valve
would close resulting in an the steam  would _be
emergency  shutdown  of discharged from a high
discharge location
Uil e = e e A e, S May cause.rain-depending
T " \ on weather conditions
| 1 Mixed with air tf 1 Atmospherie 0
2 1 continually dil : dispersion
I‘\door air 14 o o
d i 7. © ¢ 0
Feed water . \ Ventilation blower Electric heater Exhaust stacky
tank Boiler -t

®Atmospheric monitoring

with atmospheric monitoring needs to be addressed.

Atmospheric and ocean monitoring will be enhanced more than ever before and the
measurement results will be quickly announced publicly. The difficulty of predicting dispersion

%1 Multi-nuclide removal equipment or reverse osmosis treatment equipment
%3 Strontium (Sr)-treated water: Water for which the concentrations of cesium and strontium have been reduced

Concept of ocean discharge equipment

@ Secondary treatment equipment

Prior to dilution, the concentrations of nuclides, with
the exception of tritium, shall be reduced to levels
required for ocean discharge*
treatment.

through secondary

%Sum of ratios of legally allowed
concentrations: Less than 1

% ALPS

Sr-treated
water’*3 etc.

Sum of ratios of legally

@Sample tank

Prior to discharge third-party analysis
shall be used to confirm that the sum of
the ratios of legally allowed
concentrations of nuclides, with the
exception of tritium, are less than 1, and
to confirm the concentration of tritium.

allowed concentrations with

Sum of ratios of legally
allowed concentrations
with the exception of
tritium: Less than 1

-

B Sample tank

the exception of tritium: 1 or
higher
R Secondary
On-site treatment A4 AN
storage tank " equipment* Secondary rd
treatment
Waste Radiation
monitor*2

etc.,

@Emergency shutdown
In the event of a seawater transfer pump shutdown,

resulting in an emergency shutdown of discharge

the emergency shut off valve would close

oA e - - - -

( R

! \_/

1 Seawater transfer
] pump

M

i

~

Mixed with intake

seawater to dilute ¢

———T——————————————————————————————f

ergency shut off
valve

——

N ———

@ Dilution equipment
Diluted with seawater to fully

satisfy legal requirements publicly

(®0cean monitoring
Ocean monitoring will be enhanced more than ever before
and the measurement results will be quickly announced

%2 To be checked in the sample tank, but monitors for detecting gamma rays will be installed just in case

X Legally allowed concentrations: Standards for discharge of radioactive substances into the atmosphere as stipulated in public notice based on the Nuclear Reactor Regulation Law. If the
aforementioned radioactive waste contains multiple radioactive substances, the sum of the ratios of the legally allowed concentrations for those nuclides in the

radioactive waste must be less than 1.
©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved.
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Fuel removal from pool

Target schedule put forth in the

Mid/Long-Term Roadmap T:Pco
=

B Unit1l Complete construction of Unit 1 large cover around FY2023, commence fuel removal between

FY2027~FY2028

B Unit 2 Begin fuel removal from Unit 2 between FY2024~FY2026

B Unit 1-6 Complete fuel removal from Units 1~6 during 2031

Unit 1

— Remove rubble from underneath large cover over
the reactor building (to be completed around 2023)

— Dismantling of the remaining parts of the building
cover that will interfere with construction of the
large cover began on December 19, 2020

Unit 2

— Construct a platform on the south side of the

Concept drawing of large

Concept drawing of fuel removal

reactor building and start removing fuel through a

cover construction

small opening

% Change from the method that would employ

dismantling the entire top of the building ¢ Unit 3

LA -
i - |

~ — On-site transport containers

are moved from the platform

into the reactor building, after
which the fuel is transported

Concept drawin

S

of Dlatfbrm on the south side

Fuel removal from pool underway (began
on April 15, 2019)

Work was suspended on November 18,
2020 due to crane nonconformances, but
recommenced on December 20

As of December 28, 2020, 455 out of the
total 566 assemblies had been removed

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. HEBAHR— LT A4t
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Target schedule put

Fuel debris removal e/l =oe0)

B Commencement of the removal of fuel debris from the first unit (starting with Unit 2) during 2021

« Unit1l « Unit2

— Preparations are being made for an — The development of trial removal

internal investigation of the PCV equipment has been delayed

e il b dt f v' Development of trial removal
ameras wi € used to pertorm equipment in the UK has been delayed

the ] investigation  since \{ve he.ave as a result of the Covid-19 pandemic
confirmed that reactor recirculation

system instrument piping has been
laid below the area where
obstructions have been cut away

v' Performance confirmation tests
originally scheduled to be conducted in
the UK will now be implemented in
Japan to minimize the delay to

v' As a result, we expect to commence approximately one year
the internal investigation of the PCV
during FY2021

Concept drawing of trial removal equipment

Concept drawing of device used to lower camera used
for obstruction investigation

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. BEEHR—IL T Rkt L%t 1 2




[Reference]
Required personal protective equipment at Fukushima Daiichi T=PCO

% Including areas that don't require
personal protective equipment

« The areas in which general work uniforms

can be worn (G Zone) has been extended | Rzne | Yazone | Gzone '
to approximately 96% of the entire site. (Anorak area) (Coverall area) (General area)

| | I
Full face mask Full face mask or half-face mask  Disposable dust mask

B

Ve

&@ (P

SRR Areas to which the G Zone has been newly expanded Anorak over coveralls or Coveralls General work
> two layers of coveralls uniformx3 Site uniform

Areas that can be moved between without wearing protective

equipment (since October 2018)

Continuous dust monitors

‘§\\§

1

7

y
!
3

.

mmmemr
SIALLLTS

B s _ *1Full face masks are worn when engaging in work inside
Lssmm - - buildings, including water treatment facilities (multi-nuclide
. °** removal equipment, etc.) (excluding tours).

—— -
R R SIS

‘ il . *2 Full face masks are worn when engaging in work in tank areas
_— > I T - that contain concentrated saltwater or SR-treated water (excluding
¢ 3 — : ‘ - work that does not involve the handling of concentrated saltwater,
patrols, field surveys implemented during work planning, and
tours), and when engaging in work on tank transfer lines.

 *3 Specific small tasks (patrols, monitoring, bringing in materials

~ fromoff-site, etc.) 51t became more difficult to
p acquire personal protective
equipment at the beginning of
the Covid-19 pandemic, but at
. el el S0 74 ~current time we have enough in
PUlICIER SHIEIRL o o stores to last approximately
g ‘ i< ri B , three months.

-~

B

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. BEEAR— LT T Rt '| 3



[Reference] Changes in dose distribution around Units 1~4

T=PCO

Compared with measurements taken during the second half of FY2019, dose rates
have dropped approximately 40-50% at the 2.5m foundation, and approximately
15-30% at the 8.5m foundation

Average dose rate

Units: [pSv/h]

Dose distribution (30m grid: chest height)

500 ~ 1000
100 ~ 500
50 ~ 100

| ¥
———— 7 i '
B "
. ‘ i
£ /4 i

pace Imaging (C)DigitalGlobe

%1 Chest height : 1m from the ground surface

%2 Ground surface (Collimated) : In locations that are
affected by scattered radiation from the plant, dose
reduction affects are confirmed by measuring after
collimating rays from the ground surface (approx. 1cm
from the ground surface)

Ground ) . .
s Chest x Primary renovations that contribute to
g2mliotadation height*t (églﬁgqcixez) reducing doses
FY2017 ;
« Asphalt paving (FY2015~
(Feb 2018) 20 4.5 phalt paving ( )
FY2018 17 3.6 « Removal of debris from around
(Feb 2019) ' i
€ circulated water pump
FY2019 is 3.0 (FY2015~FY2019)
(Dec 2019) ' y
FY2020 * Removal of debris from top of |
Units: [uSv/h]
8.5m Chest SS;%%ZQZ Primary renovations that contribute to
foundation height*1 (Collimated) reducing doses
FY2017
(Feb 2%18 ) 140 61 » Paving of the area around the Units 1~4
reversible valve pit (from FY2018)
 Paving done as part of seawall construction
FY2018 122 41 (from FY2019)
(Feb 2019) « Paving around the Unit 1 north side
freshwater tank (FY2019)
FY2019 + Paving of road between Unit 2~Unit 3
(Dec 2019) 110 36 (from FY2019)
« Paving of the area around the process main
building (from FY2020)
FY2020 94 26 « Removal of debris from tops of Unit 3 T/B
(Aug 2020) and RW/B  (FY2019~FY2020)

LT AR &4t



T=PCO

4. CONDITIONS AFTER DEPARTMENT
REORGANIZATION
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Prior to department reorganization

T=PCO

Fukushima Daiichi Decontamination & Decommissioning Engineering Company

| D&D Promotion Office |
| D&D Procurement Center |

D&D Communications Center |

1
—| Project;Planning Dept. |
=

D&D Engineering and,Maintenance Design
Center

Fukushiima Dajichi Nuclear, Power 'Station

Kaizen Promotion Office

i

uoneziueb.iodad

!
|
Decommissioning IManagement I
Administrative Affairs |
Engineering/Quality Safety |
Preparedness and Safety |
Radiation Protection |
|

|

|

|

|

|

|

v
=
o
=
-+
(o]
o
(¢}
5]
<)
=
ot
3
¢}
3
~+

il sl

Environment and 'Chemistry
Unit 1~4 Asset Management

Fueli Countermeasures and ICooling Equipment

i Sl el el

Electrical/Communications Infrastructure

Unit 5/61 Common Asset Management

Unit 5/6 .Common Asset Maintenance

Water Treatment Operation Management

Water 'Treatment Assets |
| Civil Engineering |
Construction |

i i A s

9d suswaAodwi
9d o /v JuN

9d SIINSEaW.I2UN0D _L
JUSLLIUOIIAUS YI0M/2IS

J93eM pajeulweIu0)
9d [eAOWSJ 2Ny [00d

9d [BAOWSJ SLIGap [9N4

9d S2INSeaWI21UN0d 3ISeM

©Tokyo Electric Power Comypany Holdings; Ine- -All'Rights Reserved

(1F:

v Supervisory and executive functions related to
personnel/budgets/schedules were dispersed

Comprised of 1 office + 15 depts.)

Line departments

v' Company was fragmented into multiple depts./offices

v Communication amongst so many departments was difficult (air
pockets)

Safety/quality-related

v' Functions for restraining Fukushima Daiichi line departments were
insufficient because the departments existed within Fukushima Daiichi

v' Functions for viewing issues from the perspective of management
were insufficient

v Members belonged to both line departments and PG
departments
v' Redundant report line

Program departments

v' Programs were virtual departments

v Department heads (program managers) had no authority
over schedules/budgets, and who was responsible for
carrying out the program was vague.

RRBNAR—IWT1407 Ak &4t

: Issues
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After department reorganization T=PCO

| Fukushima Daiichi Decontamination & Decommissioning Engineering Company |

—| Project Management Office | Strategy proposal, PG/PJ supervision/support, personnel/budget/schedule management, etc.

: : Safety and Quality Administration Department
_| D&D Safety Quality Office | v' Supervises/promotes planning, policy proposal, and monitoring to strengthen
the safety and quality of the FDEC

=3
0]
o
Q
=t
3
(0]
3
=
=
(0]
=}
=
Q
[Y
3
N
Q
=5
=}
3

5 Fukushima Daiichi Nuclear
o — | Power Station - A detailed explanation of the activities and issues is given on the next page
- _ Program departments
_| Contaminated Water v PG responsibility and authority clarified through the creation of
Countermeasures PG (PG1) individual departments
— Pool fuel removal PG  (PG2) v Simplification of internal report lines
Fuel Debris Removal PG (PG3) PJ management of PG/PJ-related planning proposals,
— Waste Countermeasures PG schedules and budgets
(PG4)
Site Management PG (PG5) Line departments

v Increased opportunities to go into the field in order to
examine investigation/construction methods, and supervise
construction implemented to ensure work safety and quality

| Planning & Design Center Planning/design based upon requests from PG
departments
Planning/design for existing equipment

Construction/Operation/Maintenance Center

Operation/maintenance based on requests from PG

Preparedness and Radiation departl_ﬂents ) I .
Center Operation/maintenance of existing equipment

Field preparedness safety, radiation control,
environmental chemistry management

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. BEEHR—IL T Rkt L%t 1 7



Post-reorganization issues @

T=PCO

New initiatives have begun in order to reduce nonconformities, but the number of high-grade
nonconformities has not decreased. A new analysis of nonconformities has revealed
weaknesses with thoroughly implementing recurrence prevention measures and identifying

risks in advance.

Safety/quality management initiatives

The number of times managers are going to the field has increased from 491/month (March)=2,375/month
(September), and the number of CR created has increased from approximately 50/month (October 2019)

->Approx. 200/month (June 2020)

Since the first half of FY2020, we have established special teams for supervising and providing support for
initiatives that focus on the field (three field aspects teams), train personnel to be management observation
(MO) leaders, and established working groups aimed at optimizing temporarily stored/temporarily accumulated

equipment/materials.

Weaknesses of the Fukushima Decontamination & Decommissioning Engineering Company that were
revealed through an analysis of nonconformities

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

Whereas the number of nonconformities has shown a
decreasing trend this fiscal year compared to last year,
the number of high-grade nonconformities has not
decreased.

In light of the continued occurrence of nonconformities,
such as the recent PCV gas pipe LCO deviation, we
conducted an investigation into nonconformities with
recurrence prevention and risk  management
preparations. The investigation revealed insufficiencies
with, in particular, compliance with radiation control
rules and identifying risks in advance.

250

200

150

100

Number of nonconformances
(€]
o

o

Trends in the number of nonconformances (quarterly)

25
23
16
12
159 220 206 170
1Q 2Q 3Q 4Q
FY2019
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22

141

1Q
FY2020

21

147

2Q

(6,] = — N N

(@] (&] (@} (@)

Number of high-grade
nonconformances
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Post-reorganization issues @ T=PCO

Initiatives to strengthen the skills of departments and individuals to thoroughly implement
recurrence prevention measures and identify risks in advance are being strengthened. In
conjunction with this, we shall investigate the root causes of nonconformities and formulate
countermeasures that pertain not only to rules and education, but also equipment. In addition,
we shall also investigate common underlying causes and structural problems.

« Initiatives to overcome weaknesses

Thorough « Provide "behavior education" pertaining to radiation protection for all station personnel

implementation of - Data entry of data to be publicly disclosed is gradually being automated and we are examining equipment-related
recurrence prevention countermeasures, such as physical countermeasures for preventing personnel from forgetting APD’s and performing
measures operation errors.

Reeducation on management observation (MO) that focus is on safety, quality and radiation control will be provided to all
group managers

Improving the ability « Advice shall be provided through joint MO with contractors, and support shall be provided for MO and RCA training
to identify risks in conducted at contracting companies

advance + The Decommissioning Safety and Quality Office shall confirm efforts to identify risks during pre-work safety meetings and
the implementation of such meetings in the field

A contractor version of the Fundamentals shall be created and provided to

EEI AT DEURL)

Wil W
E %
i ,
» ]

e S i e WELTIAIRBLRORE- TEWHAPH
Visiting contractors to provide MO training "behavior education"
©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. BETHR—IL T 5 Rkt et ] 9




Conclusion T=PCO

« At Fukushima Daiichi environmental improvements have progressed
at approximately 96% of the site, which has been widely
contaminated after the accident, can now be accessed wearing only
general work uniforms

« Going forward we will commence fuel debris removal, which is the
core of the decommissioning process

« We will continue to steadily move forward with decommissioning
while reducing risks and balancing Fukushima recovery with
decommissioning

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. BETHR—IL T 5 Rkt et



