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T=PCO
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< Water Circulation >
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ALPS-treated water N Strontium-reduced water
: Capable of removing 62

kinds of nuclides, other (Cesium & Strontium
than tritium reduced)
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T=PCO

M As a result of measures such as roof covers and pavements around buildings in
addition to the Ice Wall and sub-drain well system etc. , contaminated water
generation decreased to 140m3/day in 2020.

¥ The milestone set in the Mid-and-Long-Term Roadmap (150m3/day) has been

achieved.

<Countermeasure against rainwater <Pavement around Units 1 to 4>
inflow at Unit 3 turbine bldg.>

-Roof cover completed in Aug. 2020- W T e

TR Emiy
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[Contaminated water generation/day]

May 2014 0 J 540m3/ day
from Jan. to Dec. 2020 & 140m3 / day
g 200 400 600
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T=PCO

<Reactor & Turbine Buildings > <Centralized Radiation Waste Treatment Facility >
U TNET IR Process main bldg. (PMB)/ SARRY/KURIO
High temperature
To be decreased by half | . .
tor bldg. (HTI Red Cs& S
 around FY2022 t0 2024 | "eineratorblde (HTD - (Reduce Cs & Sr)
Countermeasure

7 being studied

Water Circulation

f’{{’,:i TR A

Cooling water tank

ALPS

B

I"; ;l

Sr-reduced water

Remove 62 nuclides (Cs & Sr reduced)
other than tritium
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T=PCO

®In 2018, we investigated the basements of the two buildings and detected high do
rates.

®In 2019, we reinvestigated using an underwater ROV, and the highest

measurement from the sandbags in each basement was 3,000 and 4,400 mSv/h.
¥ A method for collecting the sandbags before drying up is being studied.

After the accident; Current situation;
| Placed sandbags breached sandbags e

~

Grain from the

zeolite bag in PMB
| (Feb. 2020)

-

Radioactive
Nuclide | concentration

[Bg/g]
Cs134 |8.0E+06
Cs137 |1.3E+08

PMB |

/
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T=PCO

W At the buildings which underwent drying up, there remains sludge on the floors
(The amount of radioactive materials is estimated to be 19trilion Bq)

¥ We are studying a method for its collection, referring to the achievement
at the Unit 1 turbine building.

The amount of radioactive materials™! Example at a mezzanine floor
Remaining sludge after 1.9 E13 Bq abO\fe the ba.SemeIlt of
drying up*? (=19trillion Bq) Unit 1 turbine bldg.

4 )

L.  Sludge collection by

using a ROV &
manual labor

Stagnant water
Reference | (Units 1-3 Reactor 5.5E14 Bq
Bldgs, PMB, HTI)

Zeolite sand bags 3.6 E15 Bq

Sludge from 2.0 E17 Bq
decontamination
apparatus

% 1 May change depending on the increased sample data
% 2 Estimate for the buildings which underwent

drying up < Air dose rate>
\~8.5mSV/h ~1.1mSv/h
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T=PCO

The sludge from a decontamination apparatus (AREVA) which was operated
temporally after the accident, is stored in D tank at PMB.

As a precaution against a tsunami which might surpass the largest recorded
one, the transportation of the sludge to a high place is being planned.

Now that the design is finished, the extraction will be carried out in FY2023.

€

/ T.P.26m or above

Opening closed Outside facilities
(Sep.2018) to be constructed
St
| First m‘ x/ con(;giillglzr /
;‘«1 High dose area _ _ _ _ rl_ ___________ S [:] _______ /
Al ' T.P8.5m | B re)
A
Basement L o2 :{
Floor filled )
with water PMB Sludge from B
, decontamination equipment
(cross section) 3 NC
A (about 37m")

2t BARZIR—RA A—Z2 (%), - (C)DigitalGlobe
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T=PCO

< Units 1 & 2 < Unit 3 — Unit 4
Removal of rubble & Installation of Fuel 1 Storage &
Decontamination etc. | fuel removal facility HEL TEIOVA Transportation

Unit 1 Unit 2 Unit 3
Removal to Removal to
start in start in Removal completed
FY2027to 2028 FY2024 to 2026 on Feb. 28

L/

Yec. 2019 "Feb.2019 | A Aug. 2019
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T=PCO
B As the return of local residents and reconstruction efforts make progress, we put

premium on their safety and peace of mind by preventing radioactive dust from
scattering.

<Unit 1> - <Unit 2>

2 Al . R
. Crane ‘Reactor Building
/OVeL (BT
P L — _—
T o
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T=PCO

¥ Removing layers of rubble over the spent fuel pool in the south side is
a big challenge.

3 7 - — :
. / Ceili ' ’(f?euixl%'ane trolley
o eiling crane _
A )\ ! : south-side girder _— wh o :
| i —— e —— . . #
| _\ : . : —i o Ceilingcrane north-side girder, .
| A . > 7 7 n r i :_.. L. ‘ FE[__ILi &Pug}x .-_I- - L ! ',’- |
4 & A W e A R M S A o N ,
Spent fuel pool |, be 4 = - e e i 24N
BN - < . : 3! . : “
= . ¥ akl RS Deformation
- Ceiling - 2 Z ry
=" n [ [ | = “ I

[ustration _f the ceiling crane & fuel handling machine
(view from A)

TN
R e

1 . .'. . IL' ‘. i |
AN Y

4

Condition of the collapsed roof

.y
s

South-side collapsed roof { A)
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T=PCO

®In the lead-up to the rubble removal on the south side, measures have been taken
to reduce the risks of possible rubble falling into the spent fuel pool (SFP) area.

' @ Installation of SFP gate cover (Mar. 2020) !
1 Reducing the risks of water loss due to the damage to the SFP gate caused by falling roof frames
. and other rubble. ;
! @ Installation of protective bag on SFP (Jun. 2020) !
' Reducing the impact on the fuel assemblies in the pool caused by falling frames and other rubble. 1
« @ Installation of prop for FHM (Oct. 2020), @ Installation of prop for crane (Nov. 2020) :

|

|

. Reducing the risk of dust scattering and impact on fuel assemblies caused by falling roof frames.

3Prop for ERM—

_e/

.......................................................... _ — Pnﬂ@{t@@tﬁw@ @@ f@ﬁj FR :
@SFP Gate Cover

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



T=PCO

¥ Prior to installation of the large cover, work to dismantle the previous,
remaining part of the cover commenced in December 2020.

®The installation of the large cover will start in the first half of FY2021.

Current Status

ismantlement of mantlement of co Dismantlement of Dismantlement
ndproof fence & beam & pillar Cover base completed
mist steel

Mist steel

Windpro

of
il =

: ’ .=l L Dismantlement of windproof fence
Full view (as of Mar. 2020) (as of Dec. 19. 2020)

©Tokyo Electric Power Company Holdings, Inc. ATRiENTS Reserved 14




1=2PC0

®In June 2020, the inside of the Unit 2 spent fuel pool was investigated for the first
time since the accident. No obstacle to hinder the upcoming removal was detected

¥ Dose measurement on the refueling floor commenced this Feb.

Investigation inside the spent fuel pool Dose measurement on the refueling
floor (from Feb. 2021)

= t =351
= s -

1 Measurement area

ROV:s for investigation

ROV | e g
BROKK400D| Kobra Packbot
« Measurement * Measurement of air dose rate &
Task ] surface contamination
via y camera * Measurement assistance

Power Company Holdings, Inc. All Rights Reserved il



T=PCO

¥ Yard arrangement and dose measurement are underway
W After the installation of the platform, an opening will be created on the south
wall to be used for the fuel removal

——— o + el

i -

!. .-_ L r-.fg-

Turbine Bldg.vg]

- Buried |7

Removal of buried objects underway [i-}ier7
: . S g
(Digging & Removal) o z
=| Digging S

ya -

) Area ;

N

Shooting
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1=rCo

H'We overcame the issue of deformed handles and hindrance by rubble etc.
H'We succeeded in removing 566 fuel assemblies in all ahead of scheduled.

Removal of fuel with a deformed handle ( from Feb. 3)

Spent fuel
pool at Unit3

tion canister

J '

orta

"

Housing case
(larger size)

Hoisting a housing case (larger size) Loading into fuel rack
©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved o
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Time Investigation

Feb. to May.
2015

Apr. 2015

Mar. 2017

Investigation of reactor core
using muon analysis method
Investigation on the 1% floor
grating using shape-changing
robots (outside pedestal)
Investigation of the lower part
of PCV by hanging sensor
equipment from the 1st floor
grating (outside pedestal)

May to

Jan. to
Feb. 2017

Distortion of the grating found by
investigation using a telescopic guide

pipe

Sep. 2017

Jul. 2017

Investigation of RPV using
muon analysis method

Investigation inside the PCV
using a remotely operated
vehicle

Feb. 2019 usinga finger-like device attached to

the tip of the telescopic guide pipe

Contacting and shooting the deposits

1.

X The analysis of accident
progression is also factored

19



T=PCO

¥ The progress in reactor internal investigations, improvement of the environment
and there being no interferences to fuel removal are the main factors in Unit 2
being chosen.

Unit 1 Unit 2 Unit 3
Dose at the (all;Illo%f)lx Shg;gzoilgh
workplace 600mSv/h) (approx. SmSv/h) 10mSv/h)
Safety c , ¢ hed
ontgmmqnt 0 Slightly high (no ydrogen o
radioactive e explosion and | Low airtightness
: airtightness .
materials sound building
integrity)
Condition of : : Information
. No information .
, debris obtained
Certainty :
: : Information
Access route No information :
obtained
Removal of high- Decrease of water
Obstacles dose pipes is level inside PCV
required 1s required
Interference to fuel removal Yes Yes

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 20



T=PCO

[] ;l;lhe Iililigt trial retrieval to be rescheduled for FY2022 due to the corona virus in
e U.K.

W Stepwise expansion of the retrieval scale to follow after the first trial.

Experimental retrieval Stepwise expansion of the scale

Robot arm Collection equipment Robot arm Collection equipment

: ripper tool Drilli i
Metal brash Vacuum Gripper tool Drilling retrieval tool
container b

~—

Overall Picture . .
@Enclosure (®Connection pipe

iy

@Robot arm

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 21



T=PCO

¥ We will conduct studies and other internal investigations inside the PCVs and RPVs.

» At Unit 1, a boat-type submersible device will be used in the near future.

¥ The method for expanding the scale of retrieval will be determined based on the
knowledge obtained through the trial retrieval at Unit 2.

< Short-term (about 3 years) ’>

< ¥ Phase 3-@ (Start of fuel debris retrieval ~ end of 2031) >
[ |
. Start of fuel debris retrieval
Milestones from the first implementing unit
y Improvement of
Tl"lal environmentinside the
" building ) ) ) o
Retr|eva| T trieval and internal investigations
e
, Manufacturingand installation < : b RBE
(U nit 2) of retrieval equipment > A;&)!Sls of fuel debris PTOPG%,‘ »
s I}l Improvement of ‘_)_ T
I ncreasli ng en¥ironment in the buildip@s” .
Fuel debris retrieval equipment/ Safety systems / Y i S
thet -Sca|? .Of Fuel debris temporary storage facilities / Maintenance equipment Increasing the \) N
retrieval In — - cale of retrieval in stages . (’
Designing & Manufacturing Installat i g P P
stages - : SoSTrorsrsrorosl
, Ang¥sis of fuel debris propertigs
(Unit 2) |
Improvement of the environment Inside the buildings: Dose reduction/ Removing obstacles, etc. '\\ \\
within and outside the buildings in Unit1 Outside the buildings: Removal of Units 1 & 2 exhauststack/ transformers, gtt. - <
Further | 7 ‘
i i Improvement of the environment _ Inside the buildings: PCV water level reduction / dose reduction, 8t¢. >,
Increasli ng within and outside the buildings Outside the buildings: Removal of Units 3 & 4 exhaust stack / > 3
the Scale Of in Unit 3 transformers, etc. o
retri eval Fuel debris retrieval equipment/ Safety systems / Fuel debris storage facilities / Maintenance equipment * \
L] '\_ - ‘\ ‘\ __________________________ ~
(UnltS 1 /3) Conceptual study R e n;‘:‘;,f;;ﬁfi‘ggﬂ:}ﬁ:ﬁﬂgi?%eSigniné 2 :,‘ Manufacturing, installation and retrieva?

™ Assuming el shudios will he carried oul ghving niecedenca o Und 3 and Linit 1 wil be studied theroafier
©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 22



T=PCO

¥ Design, manufacturing and installation of fuel debris retrieval equipment, safety systems,
fuel debris temporary storage facilities etc. will be carried out.

¥ In order to secure the related space on the site, we may dismantle some of the existing
facilities.

RPV Reactor Building

Maintenance
facility

v

Y \ : | | Retrlevale ui ment
= ::f:}r__:_ Pedestal | —— ‘ \ AP ﬁ ‘_LI I

[ 3=

Contamer Transfer Container

Transfer route

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 23






4 _' .'..;T: ::- .
Removal of
rubble

." . i
Felling of trees /
mowing of grass

FY2014

PR -
J‘“ ‘) N hh,:x*

Paving completed &

Paving
(mortar spraying)

Removal of |
surface soil

Dose rate[uSv/h]

| I 1000~

o B 500 ~ 1000
' 100 ~ 500
50 ~ 100
20 ~ 50
5~ 20

B o-~s

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



T=PCO
M Our efforts to reduce dose rate on the site have continued.

W Steep dose reduction in the east side of the turbine buildings have been
confirmed as a result of paving and rubble removal.
<2Qin FY2018> ‘ <2Qin FY2019> # <2Qin FY2020>
(Measured in Aug. 2018) (Measured in Aug. 2019) (Measured in Aug. 2020)

v/h

B oo~
50 ~ 100
30 ~ 50
20 ~ 30
10 ~ 20

# BRIR=ZA A =TI VT . 5~10

AIR=RAA=I VT
(#) (C)DigitalGlobe I:I 0~5

#: 8
(#) (C)DigitalGlobe

it BRZAR=ZA A=Y VT
(#) (C)DigitalGlobe
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T_-h’ermographrg measurement

at entrance

No fatesto-face sitting
at Cafeteria -

All employges wearin
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T=PCO

]c)(fl% gl?&tldown Nov. 2013 (startof Unit 4 spent fuel removal) Start of fuel debris 2031 30~40 years after

announcement Apr. 2019 (startof Unit 3 spent fuel removal) retrieval cold shutdown

v v v v announcementv
Phase | - Phase 2 O FTWREWT, Phase 3 )

Period until start of fuel | Period until start of fuel debris Period until completion of
removal (in 2 years) retrieval (in 10 years) decommissioning (in 30 to 40 years)

v Show Major work processes for each activity until 2031

Complete stagnant water treatment except for Unit 1 to 3 reactor bldgs. etc. in 2020
Complete fuel removal from pools at all Units (Units 1 to 6) by 2031

Start fuel debris retrieval from Unit 2. Expand the scale of retrieval in stages

* Eliminate temporary waste storage in FY2028

\\https://WWW.tepco.co.jp/en/ hd/decommission/information/dap/index-e.htmy

<TEPCO> ", <The Locals> ",

* Understand future work
in a concrete manner

*Join the decommissioning
work proactively

1 okyo Electric Power Company Holdings, Inc. All Rights Reseived 29

Proceed with tasks safely
steadily, and etficiently,
looking to the future



T=PCO

B We strive to gain the understanding and trust of local residents by holding various kinds of
dialogues and interactions.
» The number of people visiting Fukushima Daiichi site topped 18,000 in FY2019.
» In 2018, a virtual tour started in TEPCQO’s website and a decommissioning museum opened
in a nearby town.

"1‘ t “_ ; . R

EPCO’s we

TEPCO decommissioning museum

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 30






