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1. Major Risk Issues

Countermeasures for Risks which would have an effect on the human and the environment

OTreatment of Stagnant Water in Reactor Buildings etc.

ORemoval and Stabilization of Zeolite Sandbags in basement floors of Process Main Building etc.

OTransfer and Stabilization of Sludge from Decontamination Equipment

OMeasures to prevent structures from collapsing or being damaged by earthquake, tsunami, etc.

OCountermeasures for other risks which should pay attention to (Risks which effect on offsite are smaller than the above)
= Stabilization of ALPS slurry
-Stable storage of spent cesium adsorption vessel
*Removal of fuels from SFPs of Unit 1 and 2



1. Major Risk Issues

Location of radioactive materials (Mainly Cs—137 ) (spent fuels not included)
(unit; PBa) :listed up in the ascending order of stability
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* Reduction of radioactivity is taken into account assuming that the radiation reduced for 10 years (11t March 2021) from the accident \/ ®)Cs-137 not included in any of category

» Total amount of Cs—137 is estimated using [ JAEA-DATA.” Code2012-018] considering reduction O~@ and ® (fuel debris, etc.)

*  Amount of Cs—137 released to the environment is estimated, referring to [Additional report of the Japanese government to IAEA—about
the TEPCO Fukushima Daiichi Nuclear Power Station accident — (the second report) ] and considering reduction

* This material shows the location of Cs—137 except for spent fuels. However, besides Cs—137, 36 PBq of Sr-90 (in process main building D Concentrated liquid waste
and concentrated liquid waste tank area) . 0.69 PBq of H-3 (in tank area) exist. —

* Since fraction is rounded up or down, sum of 1)~@®) doesn’ t match the total amount. \ ALPS treated water

S g

(L) ®Cs-137 released to the environment



1. Major Risk Issues
Measures for Mid-term Risk Reduction at TEPCO’s Fukushima Daiichi NPS (Main Goals)

Issue Liquid Radioactive L Solid Radioactive Countermeasures for | Important Issues to Progress
Material i Material External Events Decommissioning

Fiscal Approach toward stopping Design of shielding related to Install Iargg ‘waste Operate analysis facili.ty Block the openings of Improve workplace environment continuously

Year .. . fuel | f Unit 2. et storage faC”ltY (CS on full-scale and build bUI|dIngS, etc. Reinforce quality management structure of

water injection to reactor uelremoval trrom Unit 2, etc. adsorption vessel) up structure for analysis {tsunami] Decommissioning Project
Investigate and grasp the contamination around the
2021 Advanced approach to Widen the paving area shield plugs
. Start installation of additional i insi ildi
decrease the water level in S/C Investigate inside aroun.d buildings Remove high-dose SGTS pipes in lower
. dry storage casks Unit 1 PCV [rainwater] !
of Unit1and 3 (completed in FY2023) part of exhaust stack of Unit 1 and 2, etc.
Retrieve fuel debris from
Start fuel removal Start operating Unit 2 experimentally | Dose reduction under high-dose environment |
from Unit 6 additional incinerator and investigate inside ';alflz- measures to suppress dust scattering from |
PCV and analyze debris uildings, etc.
2022 - —— -
Process untreated Provide shielding in Unit2 install ALPS s| Hic) | | stall volume reduction Handle the ALPS treated water (e.g. Discharge
water in tanks R/B Operating Floor and s:Zba;lization?aucri:ich( ) facility and 10th solid into the sea)(Timing has not been decided)
(continues on and after 2023) suppress dust Scattering waste storage facility Consider the effect of the contamination beneath
(Completed in FY2023) the shield plugs to each decommissioning works
Start removing Sludge from Decontamination Facility I
Half the amount and treat I
2023 stagna nt water in R/B Install Unit 1 R/B cover | Safety measures for fuel deiris retrieval (Timing has not been decided) |
(EStab“s,h method to remove a Start removal of Zeolite etc. in Process Main
nuclides until FY 2021)

Buildingi etc. (decide method until FY 2021)
Further ?_———_————
future Start fuel removal from Unit 5 Prevent deterioration and

goals Dry up Install analysis building No.2 and other fuel

. - . . . maintain soundness of
2024 Process Main Building, etc. Expand dry storage cask area debris analysis facility buildings
~ to install additional dry casks Remove rubble stored Store retrieved fuel Seal outer wall of
2032 || Treatall stagnant water in R/B outside debris in stable buildings

Fuel removal from state [groundwater]

Unit 1 and 2

Control waste in safer
and more stable state

Countermeasures for Risks which would have an effect on the human and the environment

Fuel removal from spent fuel
pool of all units

Countermeasures for Risks which effect on offsite is relatively small, but still should pay attention




1. Major Risk Issues : Stagnant Water Processing

Reactor cooling water:
Approx. 200 m3/day injected

Reactor building

Ground water:
Approx. 100 m3/day inflow

i e

Ground water

Water
injection tank

Turbine building

=

Main process building
High-temperature
Incinerator building
{Temporary storage)

Cesium removal

devices

Reverse

(1) Areva (France)
<Standby>

(2) Kurion (USA)
<Used as backup>

0smosis

[ f et e e e e s e s 4 r e e — —

Medium- to low-level

e

Source: TEPCO’s material Edited by the NRA

(3) SARRY (Toshiba)
<Used for normal operation>

ALPS treated water: Approx. 400m3/day

—

Advanced liquid
processing system
(ALPS)

Water storage tanks




1. Major Risk Issues : Zeolite Sandbags in PMB and HTI

“In Dec. 2018, TEPCO investigated dose rate of the basement floors of PMB and HTI buildings, and detected high dose rate at
the bottom then: 2,600mSv/h in PMB, 800mSv/h in HTI.

*The cause of high dose rate was sandbags containing zeolite installed right after the accident to decrease concentration of
nuclides in contaminated water temporarily stored in PMB and HTI. The highest measured surface dose rate of sandbag was
approx. 3000mSv/h in PMB and approx. 4000mSv/h in HTI

“In PMB and HTI stagnant water shields radiation from the sandbags; therefore, to remove stagnant water alternative shields
are required with the sandbags exposed to the air.

Options to remove or shield

Sandbags(when installed)  Status of sandbags in Dec. 2019 Fwmn Ao -

investigation in HTI

. A
cpening \
;

ground flc;)r

=

Black particles considered to
be charcoal Status of sandbags in Dec. 2019

- first basement floor H".__\ ‘ \
ROV (EhEliRe: ‘ &
- REEE) | ' <@
e b - . (D Remote collection @ Remote accumulation to ® Solidification
- Advantage provisional container Advantage
second basement floor - Able to collect at once Advantage 'Able to implement early
(bottom floor) Disadvantage -Able to secure storage Disadvantage
*Need prepare shielded space for the time being * Difficult to collect later
container and place to store Disadvantage *Sandbags exist in wide
*Equipment to collect *Need to collect the range and difficult to fill all

sandbags become high dose container later the area



1. Major Risk Issues : Treatment of Sludge from AREVA

(Block openings etc.)
spent adsorption vessel temporary stora
facility (No.4 facility) etc.

Countermeasure for 2011 level Tsunami Plan
/ %\

Completed on

28/9/2018 Facility to pack sludge
_ into containers P~ -
High dose area (outside facility) . s
container ,/
Concrete pit AREV/;rIgastalled X Above T.P.24.9m
__>.‘| __________ ,

1 _ Assumed operation period of outdoor
facility : 4 ~ 6 months

Planning to extract sludge from Pit D, send sludge into

Basement Floor ! ! 5€ S¢El ;
containers outside the building where radiation dose is low,

(Stagnant water

existing) sludge and then transfer them to higher ground area whose level is
Qigher than the tsunami height (T.P. 24.9m) /
Cross-sectional view of PMB
around Pit D (Sludge]

Precipitate adsorbed nuclides such as Cs-137 in
adsorbent solution.

- Main components : Barium sulfate(66%)
Ferrocyanides

- Major nuclide : 2°Sr (Approx. 3x108Bq/cm3)

- Water content : Approx. 80%

- Amount of sludge : 37m3  goyrce: TEPCO,Edited by NRA

sludge Example of contaminated precipitate



1. Major Risk Issues : Slurry from ALPS

® At ALPS, contaminated water is treated with pretreatment facility and ALPS equipment
in sequence, and 62 radioactive substances are removed (except for tritium).
% 1 : High Integrity Container

System diagram of ALPS (original)

Pretreatment facility ALPS
Iron co- Carb.or.latt.e 2 column type
precipitation precipitation 16 Adsorbents  |—] adsorption towers
treatment facility treatment facility
ron co-Sheciaton Iron co-precipitation Carbonate HIC*1 _ _
slurry Carbonate precipitati Spent adsorbents Slurry PreCiPitation Slurry (PE bOdy) (aﬂ;er attaChmg stainless
ﬂ slurry ﬂ H (water removed after stored in HIC by type reinforcement body)
Concentration of Amount of
. Main component representative Slurry*2
System diagram of expanded ALPS nuclide
Pretreatment facility W ( ALPS Iron co-precipitation 90g - HIC:386
slurry: i ’
Carbonate 1 X 10°Bg/cm3 1008m3
precipitation 18 Adsorbents > ALPS FeO(OH) ) H20(75%)
L treatment facilityJ L J HIC:971
3
Carbonate precipitatio Spent adsorbent Carbonate Slurry: 0Gr: 2535m
slurry pent adsorbents CaCoO 4 X 10’Bq/cm? 5
E‘ m (water removed after stored in HIC by type) epr?_r;(;ed 3 C|/ HIC: 11231
2926m

X 2 : Amount as of 28 May, 2018. The recent number of HICs is 3,632
Source: TEPCO, Edited by NRA in total as of 5 Nov. 2020 which store slurry and spent adsorbents. 7



2. Issues Recently Identified

Basing on the assumption that Cs-137 concentrates under-surface of the upper shield-

plug, analytical calculation was made.

Cause of High-Dose Rate at Operating Floor of Unit 1-3

!“““”;{I_‘I{J\”””””!

! (L ,iffratmg ! >¢1 The shield-plugs had

I 111 been dis-located (may be the

| | ~\ % time of Hydrogen Explosion.)
I

=l

)

-': North South
l SGTS - <

aﬂj

0.1-0.2PBg%1

=

Unitl

/Calculated Amount of Cs-137 beneath the Shield Plug \

20-40PBq 30PBq

N =

Unit 2

XAnaIytlcaI calculation ; NRAJ, “Investigation and analysis of the TEPCO's Fukushima Daiichi NPS Accidents”,

. Appendix 7-1, p.185, (2021.3.5)
. https://www.nsr.go.jp/data/000345595.pdf



2. Issues Recently Identified

air conditioning machine room

Unit 2
0.05mSv/h

RD no operated

. der
&High d - un
'gh dose 0.04mSv/h

Base of Main Stack

\D operate:
Hardened Vent System

2~3000mSv/h Hardened Vent System
‘ ~Several
| 1000mSy h~SeveraI mSv/h
20~60mSv/h SGTS pipe merge D

10~50mSv/h| | ©
R \\~6000mSv/h P HEPA | HEPA
P g
| Flow of vented gas
~2000mSv/h Main exhaust duct system (vent system)

Contamination level is two orders of magnitude lower compared with Unit
1and 2.

Main exhaust duct system (vent system)

air conditioning machine room

20mSv/h Unit 4

|

Unit 3

50mSv/h
)|

RD operated RD no operated
Hardened Vent System - Hardened Vent System
0.7mSv/h 3mSv/h ,’ T, Base of Main Stack
.7mSv mSv Gu \ i ,, 3mSv/h 5mSv/h | No D 1.5mSv/h  0.04mSv/h
ny
2mSv/h \
HEPA | HEPA r ) Ay SGTS pipe merge ¢~ ‘m\ Y ) HEPA | HEPA

.. Flow of vented as ’ \ N~

-
Main exhaust duct system (vent system)  10mSv/h _
air conditioning machine room 1 Main exhaust duct system (vent system)




3. Coming Decommissioning Issue : Release of ALPS-treated Water

Source: Developed by Tokyo Electric Power Company Holdings, Inc. based on the
map developed by the Geospatial Information Authority of Japan (electronic

Measurement/confirmation facility (K4 tank group) tertitory web)
R . https://maps.gsi.go.jp/#13/37.422730/141.044970/&base=std&Is=std&disp=18&vs=
Secondary treatment facility (newly installed reverse Comprised of three sets of tank groups each with the ¢10h0k0I0u0t0z0r0s0mOfT

osmosis membrane facility) role of receiving, measurement/confirmation and 0 oL e

Secondary treatment of Treated water to be re- discharge, and continuous discharge is possible North-South fishing is conducted
purified “(sum of ratios of legally required (approx. 10,000m3 X 3 groups) Und 3.5km / on a daily basis
concentrations, excluding tritium, is between 1 and PO Transfer pum naersea ¢ S
10) : P

Rotation

Secondary treatment facility (ALPS)

Secondary treatment of Treated water to be re-
purified (sum of ratios of legally required
concentrations, excluding tritium, is 1 or higher)

- - Seawall g LS

ALPS treated water, etc. tan Installed around \ -, AL K ;
(] emergency ;| ¢ v A o
isolation  valves _own

and transfer
pipes

The outlet of the undersea tunnel is 5
installed within the area where no 1
fishing is conducted on a daily basis,
and the assumed quantity of water
within the subject area is approx. 60
billion liters.

EL. 33.5m
Utilize the vertical shaft for the

time being, and initiate discharge
after confirming directly that

S seawater and ALPS treated water
EL. 11.5m ~ . Y has mixed and diluted.

eawater flow m

Newly installed ;
seawater pumps ‘ Discharge
(3 units) vertica.l shaft
eawater used for dilution
(intake from outside the harbor)

Undersea ’Area where common
fishery rights are not set

tunnel
Source: TEPCO (approx. 1km)



3. Coming Decommissioning Issue : Release of ALPS-treated Water

® NRA’s Review for TEPCO Fukushima Daiichi NPS

Viewpoints of the NRA’s review for ALPS treated water discharge equipment
(Tentative)

Review based on the Reactor Regulation Act
The NRA will review the TEPCO’s implementation plan whether it conforms to the regulatory requirements*
including the foIIowing (* “Items required for Measures which should be taken at Tokyo Electric Power Co., Inc/s Fukushima Daiichi
Nuclear Power Station in line with the Designation as the Specified Nuclear Facility” ):

» 1.9 Treatment, storage, and management of radioactive liquid waste

» 11.11 Radiation protection, etc. in the area surrounding the site by restricting release of radioactive

materials, etc.
» 11.14 Design considerations

Confirmation along with the government basic policy
The NRA will confirm whether the TEPCO’s implementation plan is in line with the government basic policy.
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4.. Concerns on Future Decommissioning Progress

Waste Generations at 1F Site

» Stagnant Water v Identify human and environmental impact Requires constant ar\al.v5|s of
- Wz?\ter from Underground " v/ Control water intake and treated water quality ‘ water characteristics
» Rain Water
» Secondary Waste from Water Treatment
» Contaminated Rubbles . ¥ Identify radiological/chemical status Large increase of analysis
» Fuel Debris and Reactor Structures v" Consideration on handling methodology —
v’ Consideration on approaches to tackle core structures needs anticipated

O Capacity of human resource and facility/equipment has to be expanded.

» Number of professional staff - recruitment » On-site facility, JAEA (several facilities), and private corporations are
» Capability of skilled staff - training continuously available; in addition, two facility plans are on going at 1F site.
» Adequate deployment of facilities with analyzing capacity is required.
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