NE 4N Annual Conference
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T=PCO Map of Japan and Location of Fukushima Daiichi NPS (1F)

Fukushima
Daiichi

Unit Start of Reactor | Power Output Main
Fukushima operation Type (MWe) Contractor
Daini 20 km
1 1971 BWR-3 460 GE
From To kyo 2 1974 BWR-4 784 GE / Toshiba
220 km 3 1976 BWR-4 784 Toshiba
: 4 1978 BWR-4 784 Hitachi
‘ J-Vilage —@ e
5 1978 BWR-4 784 Toshiba
/ 6 1979 BWR-5 1,100 GE / Toshiba

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 1



.-Current Status of Fukushima Dalichi NPS
. Improving Work Environment

. Contaminated Water Management

. Fuel Removal from Spent Fuel Pools
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i =laol State of Units 1 -4
W All reactors are in cold shutdown condition.

¥ The temperatures of PCV and RPV have been stabilized in spite of decreased
water injection.

Reactor Building 615 assemblies m';gﬁlnféagdg?gne
Primary Contamment Vessel Blowout panel | cC for fuel I |
(Closed) over 1or tuel remova
392 assemblies / 566 assemblies Fuel removal completed
/ S ent 1535 /1535
;{r%e;cs:torg Pool\ Shield ( Dec. 22,2014 )
Vessel
(RPV) i >< — X_} E
== Pedestal g
Fuel debris\ Eg T~ §
X Cooling water injection NIt 1 - Unit 2 Unit 3 Unit 4
Values as of 11:00 am on April 1, 2019 . q insid
Temperature  Temperature Water injection and temperature inside PCV

at the bottom inside the Fuel pool

of the pressure  containment  temperature

8] <

| vessel vessel ¥ /Amount of water &

_ g injection 5

onit1 | 15°C 15°C | 17°C | & ’

& ]‘ S

Unit 2 20 °C 21 °C 17°C Temperature at the bottom of PCV )
Unit 3 18 °C 18 °C 16 °C
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i=-la<o B Monitoring Level in the Sea

W Compared to the situation just atter the acciden
less than parts per million at the lowest.

W The concentrations outside the port are substantially below the Japanese regulation limits.

W Concentration levels decreased further after the closure of the sea-side impermeable wall

Bg/l = Cs-134

Completion of Sea-side
Impermeable Wall
Closure(Oct 26,2015)

Completion-of Sea=side——
Impermeable Wall
Closu re(Oct 26,2015)

]
10000 i
1

100

. ‘e, -
i

.\,.,_ T Front of Shallow Draft Quay

North of Units 5&6 Dlscharge Outlet J /
0.0001 Ba/l

2011/3 201213 2013/3 2014/3 2015/3

0.01

2016/3 2017/3 2018/3 2014513

Japanese Regulation Limit
-Cesium 137: 90Bg/L
-Cesium 134. 60Bg/L

In Front of Units i—4 water-intake

O @]

Near South Discﬁarge Outlet
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[ 4 S°Bl Number of Site Workers and Change in Exposure Dose Level

B Currently about 4,000 people./day are working on weekdays.

W The exposure dose climbed to 21.59mSv/m in March 2011 but it has plunged to around
0.3mSv/m in recent months.

Changes in number of workers (TEPCO & Contractors)

™ Average number of workers engaged in the work on weekdays is 4,400 as of February 2019.
lPercentage of the workers from the local area is approx. 60% as of February 2019.

7,000 N\
6,000 A~ = ~__ 4,400
5,000 // (Feb2019)
4,000 I N S
3,000 N
2,000
" Average number of workers/day on weekdays since F 013
s 2 120730 gl (2] 5 12 4 (3] (8] g 8] 3 \ \ \%\ ERERHRERERERGRERERE H

Trend of monthly exposure dose rate

msv : - TEPCO employees —=Contractors

% 30

a 25

o

D _ 20

o o

2D

N 15

> 10 X Jan. 2019

-

= \k Average 0.32mSv

§ 5

2011/03  2011/09  2012/03  2012/09  2013/03  2013/09  2014/03  2014/09  2015/03 2015/09 2016/03 2016/09 2017/03 2017/09 2018/03 2018/09
©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 6



T=PCO Decreased Site Radiation Dose

B As a result of radiation reduction measure, workers don’t have to wear full-face respirators or
half-face respirators anymore in most parts of the site.

Distribution of dose level

| : Area below 5uSv/h (Feb. 2018)

Area where people
should work in
protective gears

Area where people can
work In general
uniforms

Zoning on the site (May 2018 [9696 of the site]

Site touring by cabinet members

(Dec. 2018)

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 7
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== <o 3 Generation, Purification and Storage of Contaminated Water

M In the reactor, cooling of fuel debris by water injection is continuing. (D)

¥ In order to prevent flow out of the reactor building, the water level of the
contaminated water Is maintained lower than the groundwater level outside of the
building.

W As a result, groundwater flows into the building and mixes with contaminated
water, and additional contaminated water is generated inside of the buildings. (@)

W After processing by purification equipment such as ALPS, the water Is stored In
tanks. However, tritium cannot be removed by the purification equipment.

Source: Based on the handout for public hearings
held by METI in 2018

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 9



i=-l<o 3 Three Principles for Measures to Counter Contaminated Water

Removin

Principle N X

1 contamination

@ Purification of contaminated
water using Multi-nuclide
Removal Equipment (ALPS)

@ Removal of Contaminated water
from trenches

@®Multi-nuclide

removal
©) ©)
rain

equipment
( ALPS)

rain
©),
Tank

Groundwater level

Upper Permeapje layer

Low.
ow. Permeap)e layer

Lower Permeap)e layer

Low—permeable layer =)

@ Pumping up groundwater using
groundwater bypass system

@ Pumping up groundwater using
subdrain wells

® Installation of Landside
Impermeable Wall (Ice Wall)

(® Pavement to prevent rain water
from penetrating into the ground

Cs/Sr removal
Desalination

L Reactor Bldg.

Turbine Bldg.

Highly

contaminated

Preventin

Principle | leakage o

3 contaminated
water

@ Ground improvement with
liquid glass

Installation of Sea-side
Impermeable Wall

® Augmentation of tanks
(Replacement with more reliable
welded tanks)

@0 Pumping up groundwater
using groundwater drain

@ Ground
improvement

Sea-side
with liquid glass | Impermeable
J Wall
Pumping
up

Sea level

w

Wellpoint )
Groundwater

drain
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1 << Reduction of Contaminated Water Generation

M Generation of the contaminated water decreased to 180m?/Da
(average value from Apr. 2018 to Feb. 2019) from 470m3/Day (average
value in FY2014) as a result of multilayered measures taken.

mEWIill continue to take additional measures against the inflow of
rainwater etc., and aim to reduce the generation to 150ms3/day on an
annual basis within FY2020.

t/day mm/day
1000 : 50
m Rainfall o
> 300 -Generation of Contaminated Water 40§.
a / &
= 600 - 30
2 o /\/v N\ g
= - N ~—
= 400 ~ WA/ \ / N \ 20"
(-
S - \
Z20 0N [ I N 1 MR e N N AKX N\ 148/ 10
(target) N S \/
0 0
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T=PCO Storage of ALPS Treated Water

® Currently, tanks continue to increase. The  [ALPS treated water tanks
installation area of the tanks occupy much  spreading at Fukushima
of the southern half of the site. Daiichi site]

W The current tank capacity per the
construction plan is 1.37 million tons. The
available site area for building new tanks is
approaching the limit.

ref. northern half of the site Is planned to be
the solid radioactive waste storage facilities
area)

Volume of water stored in About 1.12 million ton

tanks (as of January 2019)
. About 1.37 million ton
Projected tank volume (end of 2020)
Source: Based on the handou Generation rate of ALPS  About 50,000-80,000
for public hearings held by treated water t()n/year

METI in 2018

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 12



T=PCO Discussion at Task Force and Subcommittee

EMETI’s “The Tritiated Water Task Force” assessed the regulator
fea3|b|I|ty technlcal fea5|b|I|t¥ INC udlng momtorln to ensure safety),
treatment period and cost of 5 disposal methods ; eosphere miec jon,

(2) offshore release, (3) vapor release (4) hydrogen release, and (5
underground burial.

m All cases are examined on the premise that there Is no scientific Iimpact on
the human habitant.

®The treatment of ALPS treated water has been discussed in “the
subcommittee on handlin ALPS treated Water” as reputational damage
can have a societal impact. For th e]purpose of listening to the concerns on
disposal methods and disposal itself from the public Wlde|y6) lic
hearings were held in Fukushlma and In Tokyo in August,”2018.

Source: Based
on the handout
for public
hearings held by
METI in 2018

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



Response to New Knowledge regarding a Large-scale Quake along

T=PCO the Chishima Trench (1)

¥ A new government study shows that a massive earthquake (similar to what
occurred in the 17th century, Mw9 and above) is likely to occur along Chishima
Trench off Hokkaido soon.

[ The scale of the two tsunami]

arge-scale earthquakes along the =
Q.
&B)
[®]
C
®)
=
©
O
C
-
-
Region Pacific Coast 2011 tsunami Time Kuril Kamchatcka
) ke in 2011 (Mw9.1) (near the Unit 4 RB equipment tsunami
quake in Wo. hatch entrance) (near the Unit 1 TB)

—~——g—

The duration and inundation depth

4 )
2011 tsunami > Kuril Kamchatka tsunami

(expected)
\_ W,

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 14




Response to New knowledge regarding a Large-scale Quake along

T=PCO the Chishima Trench (2)

W Installment of a tide embankment
@Mlitigate the inundation of the ground area, and prevent the outflow of and
Increase in the contaminated water with the inflow of the tsunami into the
buildings.
@Reduce the risk of the decommissioning work becoming delayed by reducing
the tsunami damage to the important equipment on the ground area.

N @ Basic structure

Position of the tide embankment (plan)

* ; Raising th8

Blueprint

foundation

Raising
foundation Existing tide embankment
#1 T/B #2 T/B #3T/B #4 T/B
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1i==l<o 3 Overview of Fuel Removal from the Spent Fuel Pools

= After the completion of removal at Unit 4 in December 2014, preparation at
Units 1 through 3 is underway

< Units 1 & 2 < Unit 3 < Unit4
Removal of rubble & Installation of Storage &
o - Fuel removal JE
decontamination fuel removal facility transportation
Unit 1 Unit 2 Unit 3
.
vFﬁon . e
 chamber N
« The opening formed in the front chamber < Installation of the domed roof was
* Removal of rubble started Jun. 2018) completed (Feb. 2018)

(Jan. 2018) - Preparatory work on the refueling floor «  Final stage for starting removal
©Tokyo Electric Power Cgrsnltpa%ey ]]—kl)lldingg: ?r)c All Rights Reserved (As of early Apr. 2019) 17



1= <ol Toward Fuel Removal from Spent Fuel Pool (Unit 1)
W Removing layers of rubble on the south side Is a big challenge.

IHlustration ou t_!e ceiling crane & fuel
handling machine (from A)

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 18



<3 Toward Fuel Removal from the Spent Fuel Pool (Unit 2)

Installation of Front Chamber (2017) Formation of Opening (Jun. 2018)

Front Chamber

~

Survey on refueling floor Clearing remaining objects Survey on Refueling Floor
(from Nov. 2018 to Feb. 2019) (from Aug. to Nov. 2018) (Jul. 2018)

Packbot Kobra N
Planning for Warrior Heavy machinery

19

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



LB Results of Dose Rate Measurement at Unit 2 Refueling Floor

= The source of radioactivity Is assumed to be the well plug, because the dose rates
decrease with increasing distance from the well plug.
®The dose rates are much smaller than those in 2011 and 2012.

<Previous investigation> <The latest investigation>
ontnewelpiug: -~ [EUEACRCIN On hevell puo R
About 400~800mSv/h  RIEERGFE About 100~150mSv/h Unit = mSv/h
_ II—II II_I - L L L
J_ .,
=If = | A
[ I J 35 34
== 190 [ X X[
44
45 207 35 4o 36
H T,
3
71 42
x148 85
«129
oz N 009 Y|
x 144
18 29
x130 30
20 X X x %[
) 31 34
\,\ ,./19 21 23
PN ® X SFP
e N ’) 23 22
:|><23 " 22 28 ” L
| 84 ‘ ® ><|_| i
] : L T \
Measurement hElght : 1.1m 3% 1cm dose equivalent Measurement h@lght : 1.5m 3% 1cm dose equivalent
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T=PCO Fuel Removal at Unit 3

™ The fuel removal is starting within this April.
¥ We aim to finish the work within FY2020 following the revised roadmap.

12 1 2

Temporaryiexchange of the cable and cannector

Operation check
e IR
Inspection .

| Racility Inspection

Qualiry Quality cantrol cheﬁk
Check Under Consideration

Check
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Exchange of the cable FU ’ Fuel removal training
o T | ,
Removal _ | | | ! h
Function check after recoviery itermeasures against
]iimalfuhctlon
,:’leel removal el removal

---------------------------------------------------------------------------------------------------------- Inspection of Inspection

REIEET iemo 1 eveten L

processes
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i -l<o 3 Dismantlement of the Exhaust Stack of Units 1 and 2

¥ The upper part of the exhaust stack of Units 1 and 2 to be dismantled prior to the
fuel removal at Units 1 and 2 for further risk reduction.

¥ The dismantlement is starting in mid May and will be completed in the third
guarter.

1

Range of
Dismantlement

a

Preparation

Plan for the dismantlement

) )

Jeaday | |

+ Installation of
crane

+ Installation of
dismantling
equipment

Dismantling of Dismantling of Dismantling of Dismantling

cylinder steel tower cylinder complete

» Steps to « Steel tower grip - Steps to + Installation of
prevent » Steel tower prevent lid on the top
scattering cutting scattering part

» Cylinder grip * Lowering - Cylinder grip

* Cylinder Cutting - Cylinder Cutting

* Lowering - Lowering

Mock-up test

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 22
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T=PCO Assumed Distribution of Fuel Debris

¥ Investigations suggest that almost all of the fuel in Unit 1 melted and dropped to the
bottom of the PCV and most of it is no longer in the reactor’s core.

m As for Unit 2, it is assumed that some of the molten fuel dropped to the bottom of the
RPV or to the lower portion of the PCV, while some still remain within the core.

m As for Unit 3, it is thought that most of the molten fuel dropped to the bottom of the
PCV, but some is also present at the bottom of the RPV.
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> Pertods shown above indicate when the internal investigation
took place between 2017 and 2018 (photos: courtesy of IRID)

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 24



T=PCO Toward Fuel Debris Retrieval

¥ In the Mid-and-Long-Term Roadmap revised by the government in September 2017, “Policy

on fuel debris retrieval” was determined.
»Approach focused on partial submersion method, Prioritizing fuel debris retrieval

by access to the bottom of the PCV from the side

» Step-by-step approach
¥ In the near future, investigation inside the PCVs (including small amount sampling) will be

continued.

Environmental \nternal investigation « Small : :
Fuel debris retrieval

Arrangement amount sampling

Even though we prioritize access to the bottom of the PCVs, we will

consider implementing “top entry method” as well, taking into
account that fuel debris 1s assumed to exist both at the bottom of the

PCVs and inside the RPVs.

Reactor Pressure

Primary Containment Vessel Vessel
On-site . . .
Transport Pedestal Conceptual diagram of fuel debris retrieval by access
i Access -
canister device to the bottom of the PCV from the side

(small scale retrieval)
End effector

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 25



T=PCO Internal Investigation of Unit 2 PCV (Jan. 2018)

® An investigative device was lowered through distortion of the grating to the bottom
of the PCV inside the pedestal.

W Deposits thought to include fuel debris were found. In addition, multiple parts higher
than the surrounding deposits were also detected. —Multiple routes of fuel debris falling

r ______ 1 1
[ 1 Telescopic guide pipe CRD exchanger
| [ Grating Grating@ Platform
ord distorti
I /I I distortion D istortion PCV
Bird’s eye view
I camera I
: Cable = ™= = - Cradle
P » CRD exchange rail -~
Investigative !
[ Device L - - ] |7 L
I J I Cable tray \ = RPV
——————— = | \ j
Overview of the investigative
device
SOURCE: IRID

Workers’ entrance

CRD Housing \IIA

(above the grating distortion) Basement \
Pedestal
Source:IRID
©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved engraved letters (F 2 X N) 26



T=5C0 Investigation of Unit 2 PCV Using a Modified Guide Pipe

Feb. 2019

¥ In order to understand the mobility of deposits found at the bottom of the
pedestal, a new guide pipe modified from the existing one was used.

= We found that five out of six investigated locations have deposits that can be
moved.

Primary Containment Vessel in the reactor bldg.

Inside
Guide i FPedestaij‘ :|| ’lili iili i|:|| H:Hl'iili
- N (M1 | [{1{l] [} W o
PP RO i 1 [ o
i m J (®11%mm) PO T 1
) | | ;, r, = i ==
lpgrrrrs /////HL/' X-6 enetratiThole \ —
7 penetration hole_ | Platforn :
- N a Control Rod [
Cable drum A ternative shield | Drive System|-
Modification LED lights I ey
\ Camera  J e
\\ Fingers ,/ =
Survey device used for A, T g :
investigation in Jan. 2018 Modified investigation device Bottom of Primary

e Containment Vessel
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i=l<oJ The touched places at the bottom of Unit 2 (Feb. 2019)

Area the device was able to approach

/ No. 6

o= / =
(-
~ -

-’ '
~ ==X ( Center of pedestal
( -
-
( - NoO. 4
No. 1
: Cannot be moved No. 5

: Can be moved
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1EJ<Bll |nternal investigation at Unit 1 (the first half of FY2019)

¥ We aim to understand the distribution of deposits outside the pedestal.
W As the deposits lie underwater, a boat-type investigation device

IS being developed. X-2 penetration hole will be used as a access route.
® Small amount sampling of the deposits is also planned.

__________________________________ i .

| | ——>  |nside PCV
1 [
Cable drum Isolation : !
[ \ valve Guide plpe Ins g\l/ll%téon |
: - / :
[ [
I p———
| | N
| | N
' A\ X zf tration hol I
I Seal box -2 penetration hole 7 -3 |
[ [
P __/L -
7 , T ST T T T T T T T s T TS —— -
, | Approx. 1m I I

s Zn Pan-tilt I

. i I camera THruster | approx. |

X-2 i E : I 0.3
. , : _ .3m |
netrgtion S I nght —> ' ' :
I Investigation, unit
: o1 IRy Pedestl I (ultrasonic rgnge firder, etc.) I
, - J g /A I . . . .

G e I Boat-type mvestlgatlon device I
" AT TG e e e e e e e e e = = = === - -

: A e R Courtesy of IRID

,i'}j A L VA AN T L W B v

Releasing place of boat-type access and
investigation device

hes, Inc. All Rights Reserved 29




LEd 9Bl Internal investigation at Unit 2 (the second half of FY2019)

B An arm-type survey device Is being developed to understand the
distribution of deposits inside the pedestal.
= Small amount sampling of the deposits is also planned.

. X-6 penetration Arm-type survey device
X-6 penetration coupling structure First floor grating (during survey)

Enclosure _ CRD housing
Arm-type survey device CRD rall Pedestal
(duringstorage)
Platform
Connecting pipe PCV Pedestal opening
Arm-type access/survey o forth S Measuring equipment
device Investigation ltem ‘0 be mounted
Detailed visual :
ot ™ cta e_d e Pan-tilt camera
el Tilt axis Investigation
Pivot axis . Airborne laser
SR G (EHE scanning equipment
CI\I/é(\e/?gg rement e S Wand

Dose rate Gamma camera
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9B Two-way Communications with Local Residents

Explanation at
public meeting

M Status Updates regarding

public at the regular public
meetings hosted by Fukushima
Prefecture.

B Opinions to TEPCO have been
reflected to decommissioning
measures.

Center left : Ohkura, Representative of the
Fukushima Revitalization Headquarters

Center right : Ono, Chief Decommissioning Officer
President of Fukushima Daiichi Decontamination

and Decommissioning Engineering Company

Attendance at 3rd
Decommissioning Forum

Invitation to
Site Tours

B Aims to increase the total

(Aug. 2018)
decommissioning are given to the number of site tours to 20,000/y m Pproviding answers to what the

by Tokyo Olympics.
B Examples of comments received

“I was able to understand the on-
site environment has greatly
improved”

“I want TEPCO to continue this
activity which helps to dispel
harmful rumors”

“I was surprised to learn that
the decommissioning work has
steadily progressed.”

local residents want to know
about decommissioning of
Fukushima Daiichi.

B The challenges of information
sharing on Fukushima Daiichi
and how the decommissioning
work can help reconstruct the
local community were discussed

B The importance of dialogue
was recognized.

©Toky

o Electric Power Company Holdings. Inc. All Rights Reserved

[FY2018) Number of visitors: 18,886

TEPCO staff
from other places

From Fukushima
Prefecture

21%

Overseas 4%
8%

From Other

Prefectures
68% [Held in Naraha Town, Fukushima

Prefecture by NDF]
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T=PCO Information Sharing through Contents on TEPCO’s Website

« . INSIDE Fukushima Daiichi
TREATED WATER PORTAL SITE [Virtual touring of the site]

Please use this QR code

http://www.tepco.co.jp/en/insidefukushimadaiichi/index-e.h

“The current situation at Fukushima Daiichi
NPS” -From 3.11 toward the future-

Please use this QR code

http://lwww.tepco.co.jp/decommission/progress/wat
ertreatment/

Please use this QR code

http://www.tepco.co.jp/en/news/library/archive- 4
e.html?video_uuid=rOvigsel&catid=61795&fbclid=IwWAR1KVTt6RCPF -;:_'__#1 1
Tqa3pZ3J6IONS-9IPyr__w_PtjODGIOh__IIv48Bncvy6M e
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<o Archive Center Opened in Tomioka Town (Nov. 2018)

Archive Center

15 min by walk
5 min by taxi

JR Tomioka Sta.

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 34



<ol 10 the Next Stage

_ong-term decommissioning work
with safety, steadiness and swifteness

Prrent Status

Engaged in the work looking to
the future In a planned manner

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

® Contaminated Water Management
® Radioactivity Reduction

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 35
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ou for your kind attention

T=PCO

THE FUKUSHIMA FORUM IV « MARCH 15-18

o ~ N o v s ~ 7
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