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LEELA= Sl Simple overview of water management at Fukushima Daiichi
eved 1n 2020

Water Storage Status

Volume of water stored About 1.29 million m3

Milestone achi

edirect fresh water
rom contaminated

in tanks (as of Feb. 2022)
Removing the Completed in 2020 except for o [ B About 1.37 million m’
stagnant water reactor bldgs. etc. (1,047 tanks)

Generation rate of About 130 to 150 m?

% water stored in tanks /day

ALPS  Storage tanks

-
-_— = E B =
-
L

® -]

Contaminated water ALPS treated water e

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 3

Source of
illustration: METI




ii=l«ol TEPCO’s policy regarding handling of ALPS treated water

Strengthening and enhancing the
q scope of monitoring
Expanding/strengthening ocean area
When discharging ALPS treated water! into the monitoring, With the cooperation of
ocean, we shall assess/measure the impact™ on agricultural, forest and fishing industry
people and the environment based upon safety officials and experts, we shall ensure
standards stipulated by Japanese law, international ;-  objectivity and transparency.
law and international practices, and confirm the | _[1 |Preventing leaks from tanks
safety of such discharges while also ensuring the We shall continually check for leaks from

tanks on site, and maintain/manage these
tanks in a suitable manner so as to be
prepared for natural disasters in the

safety of the public, the surrounding environment,
as well as agricultural, forestry and fishery

products. future.

“I'Water that has been purified with ALPS until the concentration of radioactive . |Information dissemination and aVOiding
materials, with the exception of tritium, falls well below regulatory standards for adverse impacts on reputation

safety. =

" . o . We shall continue to convey accurate

Including the potential impact on the sea environment information pertaining to the impact on
humans and the environment, and make
efforts to protect various industries from
reputational damage.

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 4



T=PCO Design and operations for ALPS treated water discharge (blueprint)

Secondary treatment facilities Measurement/confirmation N« s Sk E}‘;}gi‘g‘;ﬁ 15
(reverse osmosis membrane facilities facilities (K4 tank group) U?udlle;ZIea .‘. ——————
are to be installed for dedicated use) >‘ Transfer pump AL ' i
Secondary treatment AT —
facilities (ALPS) S sy, Seawall £ | \
e | \ '} Fuku$hima Daiichi
ALPS treated SRy Vo ~ s a ::_-M/'*w\\ : AhEL 745
water, etc. tanks >R 125 St S VNG, Sl Y
Va!yes etc. 1Y R B

» Confirming that ALPS

treated water has mixed
with sea water and been
diluted before discharge

Seawater pumy Discharge to sea

(to be installed for dedicated use

ndersea tunnel
(approx. 1km)

tion

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



T=PCO

Sea area monitoring for tritium ( harbor area & seawater within 20km)

Nar2e | H41°3'E Ha1"4'E TTATEY —_q1q._ ~
) s o LR 1T e N
/ @ E74-00 0 e ° % @
& \ ~
M08 A-C: added .
: - —— “
W|th|n Z/km = Within 20km .
- 1@1s N
.~ || a v s
e o %, !
dnnmnnsnEsnnnnnnfhunn A | _T-14 ~
" e ’ | (|’O\C<T—sz RS
ST - .
T - =T T-B1
l37°26'N / e oo l". -DT-@ {)\
| i | O T-B2
H poroi JloTo 8 Discharge point P— ] 5
‘| (outlet for undersea fo OE1G \
| ‘\ . & T_ @ 16 '
EA & M-101 : X tunnel) & / =
% . 1 o> T 53
[ X F-PO3 : \ <> ‘|
— o \ @ F-PO4 =X
o |0 -w'! T #ER OM 103 f oL i
# ™
B, E?Egﬁ'ﬁ Tea !
A )
" O <>'r ps| P04 T—s I'
FO F-PO1 OM-102 -, KARo 1 & — M-104 i
rasn HE o E-?H\F-PDS T-58 i
¢ el : ) i T-B4Y ¢GOT-@ o OoTH gT®
T2 T-0-3 | |T-0-38) = ) T-05 s T
1 P @ T-® '
" g L}
x' ,E & T-B4 ¢
{ P ’
J ’ : '
/ -1 5 ’
!.., -"OC ’r
| - ’
. e / .
o ‘\- MO ”
i ) »
- i 7FO OT-55 _- = 2
Blue: point where frequency is Legend = Legend
increased #Jr Location of monitoring survey “4% ST-11" &% Location of monitoring survey
. . Location of monitoring survey Location of monitoring survey
Red: new point for sampling D Fuiushima Prefecture) & / @ ¢ oicushima Profecture)
Black: unchanged point 0 05 1 km ‘f SE-T5 0 25 S
141°E

|:| Tritium analysis point outside the harbor (analyze at all points in the harbor)

H \: Area where no fishing is conducted on a daily basis *
oo / East-West 1.5km North-South 3.5km

@KArea where common fishery rights are not set

. .lights Reserved

The addition of analysis points for sea area monitoring shall be reviewed
separately considering the government monitoring coordination meeting



Assessment of Radiological Impact on Public and Environment Regarding the Discharge of

T=PCO ALPS Treated Water into the Sea (Design stage)

Amount of radiation (mSv) Animals and plants

3
Stomach X-ray
approx. 3 mSv
Natural radiation exposure Assessment
(average in Japan / per person) 0.000017~0.0084
2.1 2.1 mSv/year mGv* /da
(Breakdown) y y

From space Approx. 0.3
From the ground Approx. 0.33 DCRL defined by the ICRP

Inhaled radon etc. Approx. 0.48 -1~10 mGy per day * for
~ Ingested from food Approx.0.99 EiE R I v

| Dose limit for the general public: 1 mSv/year R{Iad{IBi{EA I3 EVE DRV
/ Flying between Tokyo and New York (round trip)* Sievert (Sv) is a unit expressing the impact
0.1 approx. 0.11~0.16 mSv ‘f( of radiation on the human body.
0.05 —— Dose target for Japanese nuclear power stations * Gray (Gy) is a unit expressing the energy of
approx. 0.05S mSv/year radiation on matter

0.0001 X ray exam at a dentist Y * DCRL 1s short for “Derived Consideration

/ approx. 0.01 mSv Reference Levels”, a kind of guide used when
v assessing radiological impact

Source: National Institute of Radiological Sciences (Japan)

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 7



T=PCO Communication for fostering understanding

¥ Disseminate information based on scientific evidence, and respond to questions and concerns.

Fostering understanding abroad (coordinate with government)

— Multilingualization of tools to foster understanding
- Treated water portal site

* Trittum pamphlet

— Respond to media coverage from abroad (horoal = “ __
— Providing explanations to embassies etc. o @, e oo
Updating the website, ”treated water [reated waterportalsite , |
. . . . . ritium pamphlet
portal site” & using videos and social media | Y i }
— Further enhance and strengthen the Q&A section to ensure Available in English, Chinese
peace of mind in consumers and people abroad. (simplified/traditional) and Korean
0 it contaminaesstr ; Treated water portal site
e i ' Q&A section Explanatory video
; (shown at the
Decommissioning

~ Archive Center)

Treated water portal site

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 8



416 some work shown here




T=PCO Assumed distribution of fuel debris

: . Analysis of
Robotic exploration accidenty e Muon Survey
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Trial retrieval to start at Unit 2 in 2022
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T=PCO Trial retrieval at Unit 2 scheduled for 2022

¥ We will insert an arm-type device through the same access route as the investigation in 2019.

¥ A metal brush or vacuum container will be attached to the device to collect the grain debris
we observed in a touching investigation.

Isolation  pCVv l lnlt 2
Val . . i i1 i
$ \ Gu1de pipe Peﬁestal I| IM ll }h\ IL | || IM I h' L t%'l g remr o e :
) oo L wi Wi in || T X-6 & e &
7 | - penetration 3 r &\ 5 @
i - W ;;“s;.?('.“ikfu AT T
Cable drum R N - - =y . hole = ‘53 5
~] —~ 0 E— } L . ; Q ¥
-~ Finger-like & . == g R gl
. ; 1 . - [_ _J I g ;"_!., i i .‘}‘_
:TOHChclng 0 deVlce Fik . A T E’ ﬁ T :, ",‘-“;; i i "":f?' -b;
Investigation [N W (. ‘.. CoUTHIT T TEfb & *v? %j
in Feb. 2019 , 2 L —
_“““““““““““: ____________________________________ @ — _" CRD {*f: Water ::
X-6 penetration hole Arm-type survey devige | | (-l SRR | S apsen |
Coupling structure : (during survey) S, = S 21l i e
Gr_atlng CRD housing :,.’ -8 __1“‘" :_i
__Pedestal O v B A 4
pr—— . o ' - = > ue’}:‘(.

2 vf‘»ifé:,_gm' Ti’&-?&ﬁf;{ :
& Dlath : Pedestal W %?5-3 :
atform i i’E’%‘*‘ ‘ 5 a ,,, m‘*;e SR

scheduled for S - Collctlon qunt

2022

Connecting pipe PCV Pede stal opemng

<Metal Brush> <Vacuum Container>

W UNYU LISUL U T UVVST UL TIIIAL 1Y | IO 15D, |hC, All nghts Reser\/ed 1 1



1<« Bl Performance test & training using equipment for trial retrieval (1)

M A performance test was conducted in Kobe, involving tasks such as extending the arm
to the maximum length.

<Examples of performance test in Kobe, Japan>

Enclosure side

W NS TSN e —— g
Pedestal side [ onee === T == \@
N\ SORSe TE as Robot arm #

P

.......

Robot arm .
Enclosure

~—
~
~
~—
~
-~
-~
~
-~
~

Apical end of the arm

Extending the apical end of the arm

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved
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<ol Performance test & training using equipment for trial retrieval (2)

¥ The equipment was transported to Naraka Center for Remote Control Technology
Development set up by JAEA and a performance test etc. at mock-up facilities started
on February 14.

Arrival of the robot arm on Jan. 31 Mock-up facilities

i - T e . - 4 4 L=
W Simulated X-6  EESSEES T8 ‘
{ W penetration hole e H A= -

-

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



T=PCO Investigation to be conducted in the first fuel debris retrieval at Unit 2

® We aim to understand the distribution and properties of deposits inside the pedestal as well as
the interior structure.
B Measuring equipment and a sampling tool will be attached to the wand.

n; . W '3:
2 S .. Measuring devices
>N\ 1 Investigation Item 5

Sl to be mounted

Detailed vision Pan-tilt camera

Carriage

Unit : mm

Airborne laser

D ' : .
3D rendering scanning equipment

Apical
end

a0 Telescopic mechanism ~ Gamma ray dose rate =~ Gamma camera

Neutron flux Neutron detector

Sensor to be mounted

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



T=PCO Unit 1 internal investigation (Scheduled for 2022) (1/2)

B A ROV with diving function was developed to understand the distribution of deposits mainly outside the
pedestal.

W X-2 penetration hole will be used as an access route.

y - - - - - - - - TR =—] Inside PCV

Approx. 25cm

X-2 penetration h

v—

| Investigation unit
(Ultrasonic range finder, etc.)

I ROV with diving function

Investigatiolidrea L - - - - = - - - - - - - — - o m e e e m e e m e — - - -

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 15




T=PCO Unit 1 internal investigation (Scheduled for 2022) (2/2)

W6 types of ROVs have been developed, each with different functions.

Implementation item Workflow

‘ Access/investigation device

Installment device
/Seal box installment Water

level
( Guide ring attachment
Inside the PCV to prevent ROV-A
cables getting tangled

—

-

) .. o
Detailed vision m _ nchor
Confirm PCV status usi -
L °”;r,”,"an-ti.ti2n2§r§s'”9 (Small R DV) Fuel debris Measure the 3D shape of

the deposits using an
ultrasonic range finder

(" 3D shape of deposits )

Measure the 3D shape of deposits OV-B
\using a scanning ultrasonic range ﬁnder/

InVeStlgatlon B (" Thickness of the deposit
I te m S ( 5) M Measure the thickness of the deposit

q using a high power ultrasonic sensor

Neutron flux

Measure the neutron flux on the surface
_ of the deposit using a detector

High power
ultrasonic sensor
measures the
thickness of the

deposit

DepOSit Sample Deposit collection

device

Instalment device/
seal box removal

Materials provided by the International Research Institute for Decommissioning (IRID)

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved
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T=PCO ROYV-A tasks accomplished (implemented from February 8 to 10)

Arca where the ROV was submerged

X-2 penetratlon hole /
%ﬁé

Jet deflector

Guide ring R g W o5
SRR <l <oyl 4" guide ring:
Installed at 1:50 PM on Feb. 9

Jet deflector

'2022:"0?»’0 >¢Photos taken
21749733 ICAISBURE  HEr

Installed at 7:49 PM on Feb. § Installed at 9:49 PM on Feb. §

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 17




T=PCO Deposits observed during the task using ROV-A

Area where the ROV
was submerged

Cross sectlon

X-2 penetratlon
hole

1

Guide ring il
SEe e 2 Mggo

East-northeast

=
-

Jet deflector

Materials which look

- like deposits were found
20227027058 8" S .
AeotEne 0 RSOl  near a jet deflector

e L*

Cubic diagram |

Jet deflector

From A angle

Deposit clumps were found
near a pedestal opening,

“, although we haven’t been
_ able to identify them with
. the reactor core structure
~ nor the fuel debris.

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




Future scenario for fuel debris retrieval until 2032

T=PCO : P
extracted from the Mid-and-Long-Term Decommissioning
(in thebn%%tt errenel years) Mid-to-long term (FY2024 to the end of 2032)
\/ Start of fuel debris retrieval at Unit 2
RM rescheduled for 2022 due to the Covid19 pandemic
Milestones
Trial ior i
- e improvement rial retrieval and internal 1nvest1gat10ns
Retrieval - - N, X
) Retrieval equipment J,
(Unit 2) arrangement Properties analysis >
. W Inferior "\ \\
Increasing mprovemeng?, ’
the scale of Retrieval equipment / Safety systems / x
. . Storage fac1hglesp/ Malntenancye equpment Increasmg N,
retrieval in scale of retrieval P
stages Design & Manufacturing Ingt 8 S
(Unit 2) \"Propertles Analysis > _____________________________ >
<Upit1> N “[
Interior & exterior improvement: dose reduction & removing obstacles etc. A
Further ... T

-----

: . <Unit 3> A
heseateor_(LCaOh SORSETHS RIS ARSI 7
the scale of £ obstaces & water Ve recuclon Sy— £

retrieval s: Retrieval ipm ty svstems/ Storage facilities _etc, *
. tual stud Verification & D Y Manufacturing, installation >
(Units 1/3) | Conceptual study development esign ’ & retrieval A

* Assuming that studies will be carried out giving precedence to Unit 3, and Unit 1 will be studied thereafter.
©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved 19







