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1.l ntroducti on

The dt@emgn approach to the decommi ssioning of the F

of Tokyo Electric Power Company Hol dings, I nc. (he
NPSO0) has proceedanntd aintgearm fRtolaed mdipd ¢ ovac @memi ssi oni n
Fukushi ma Daii chi Nucl ear Power Station off 0Tokyo
(hereinafter r e faenrroentige rtno  Rapsa d map d ) , devel oped by

Governrmdtl) . (

Phase1 Phase 2 Phase 3
Efforts toward Period until spent fuel Period until the removal : : .
stabilization removal begins of fuel debris begins Period until the end of decommissioning
Cold shutdown & A A
state achieved  pecember 2011 November 2013 September 2024 End of 2031* from 2024 to 2051

* Fuel removal frem spent fuel pocl in Units 1 to & completed

¢ZPrepared by NDF based on the materi al provicde

Fi §r1Process i-an-tl negeMind Roadmap

At presfemti altdoeét fuehaldebtasted, ehhieg i mlga Peh aisrev Bl
t he comtriinauledoét If iue Yyaandd byrsii st reitedt saeampderami nati on ol
retrieval nifed rhtoldesr fe@xpansi on oof t htelree by e tardiveawmeali n g
decommi ssioning wor k.

I n Phase 3, the prmijiemar ihlay ismplfd maelntfirmogn emer genc

preventing the i mpact of accidents fr oetnergmwrreiasdkisng
arising from fuel debrisAcedanrdiewval y,anTo koytoh eE| eocpterriac
Hol dings, I nc. (hereinafter referred to as "TEPCO"
work requiresd afl er ftuted fdwelblri s retrieval from Unit

compl exihtey doefcommi ssi oning work is dIrEaPdCuOalwiyl | b etcaokn

uncompromi sing stance toward executing the project

the decommi ssioning work to date, recognizing that
paramount responsi bid iwtiy.l :Splelc)i faiccqaulilrye, tThEePCGabi | i t y
| otgrm decommi ssioning strategy, as well as the pr
the decommi ssioning work at a high level; (2) Est
comparfioes work involving high exposure or safety r
management, in order to make decommi ssioning susta

human resources to support this projé¢otcalacedmpani €
participate in decommissioning work in order to a

decommi ssioning. Nuclear Damage Compensation and D

lirlhe Minddontger m Roadmap towards the Decommi ssioning of Fukus
of Tokyo Electric Powe,® h@omvpmarreys t eali dail n Co,unlcid for Contami.
Water and DecommijbDsescieormbienrg 217s,s u2e0sl 9 ,

8



(hereinafter referred to as ANDFoO) will also stren
in line with the decommi ssioning project phase tra
NDF has supported efforts related to the decommis
organization that conducts research and devel opmen
required for decommissioning si nncef o2r0 1Dle c ofnmniiss sfii Teerc
TEPCO's Fukushima Daii chi Nucl ear Power Stationo
Strategic Plano), as a part of these supports, h a
foll owi ng Ad b jaedlthewnd s (

Providing a solid texndoinigat mbBesadméapranhtec Mndr i
smooth and steady i mplementation, and considera

Providing a basis for AThe Policy for Preparatd.i
Decommi s s(ilberrienigmaf t er referred to as AThe Pol i
Pl ano)

In addition, si nce the fAMeasumeRi $lor RMiddcti on at TEPCOOGs
NPSO (hereinaft elargetrMap orrReducing Risksogs fior mul at ed by t he
Regulation Authority? takes the process of the Mid-and-Long-term Roadmap into consideration,
andthustheTec hni cal S a&lsoeohtébgtes to adhievangthe targets set forth in the Target
Map for Reducing Risks.

11Structures and systems toward the decommi
Dai i chi Nucl ear Power Station

In order to safely and steadily conduct the decommissioning of the Fukushima Daiichi NPS, the
government, NDF, TEPCO Japan Atomic Energy Agency (hereinaf
other research and development organizations are working together on the efforts based on their
roles. Fi gl-2 shows the division of roles of the related organizations responsible for
decommissioning. Under such a system, TEPCO, the operator of the decommissioning project, is
working to strengthen the project management system for steadily advancing the decommissioning
work by systematically implementing responses to various issues with a view to the medium-to

long-term of the decommissioning work (details in Chapter 6).

2Nuclear Regul aNRBENMeAstuhesittym Ridk Reduction at TEPCO6s Fl
Nucl PaweSt at(i baanuary 2Q2&n&diyida) 2025

9
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From

anbBojelp [euonaalipig
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decommi

Dec ommi

IUOISSIWILWIOD3P 0] pareal suoneziueblo

Nuclear Emergency Response Headquarters (Director: Prime Minister) |

inspection, etc.

|
The Team for Countermeasures for Decommisgioning

u Progress management of each countermeasure according

g.and Contaminated \Water Treat

ar’aet map for Reducing
Team: Min

edium-term Risk

Mid-and-LongTerm Roadmap | Minister of Economy, Trade and Industg
Presentation of z
Repol important issues Approve g
Report on th =l
outcome ! Nuclear Damage Compensation and Deco g
Gr'(;”?g‘c't”glj’é o Facilitation Corporation (NDF) El
|Progress prol 9 i Development of a mido-longterm strategy Withd ol ©
Z [imanagement Technica)U Tech. support for progress management of Vi I:awa plan I b
3 Strategid i R&D planning and progress management S5U€ (in collaboration) 2
= izati lan ) U Strengthen international partnershj >0 R
R&D organization U Management of Reserve Fund for] Reserve Fund fo 1 B
# Decommissioning,. Decommissionin: >
Japan Atomic Energy Agency (JAE] @ 5
etc. ar?grfhgﬁffn e;;s Advice, guidance, recommendations, isb g'
U R&D implementation 9 supervision and support Reserv Brl]Senl:rSe z
@
v Repol related to project management, etc. v g v

U Contaminated water andLPSreated water management, fuel removal from SFP, fuel debris retrieval, waste management, etc.
U Through TEPCO's management reform, the funds required for decommissioning should be reserved
responsibly (Implementation of thespecial business plan) Mid-and-Longterm ]

U Detailed measures for facility safety and protection of nuclear fuel material Decommissioning Action Pla

*Inresponsetothe ALBSNB | 4 SR 61 GSNJ RAdLR AL LR AOR RSOARSR 2Fykushiha\Dhiichi NPStoward steady implementaiioafibyisid policy GeBLRS (i
6L GSNJ RAaLRalté sla F2dzyRSR

Council for the Decommissioning of TEPCO's Fukushima Daiichi Nuclear Power Statioh| Nuclear Regulation Authority
(Chairperson: Chief Cabinet Secretany) | ; Approval of implementation plar,
i Decide the direction of decommissioning and contammated Vﬁéﬁ{ Mid-and Long Term Roadmap pre-service inspection, welding

0 Providing goals for risk reductiof

Tokyo Electric Power Company Holdings, |(rekushima Daiichi Decontamination and Decommissioning Engineering Comp.

ZSourceG

vision of roles of related organizat
ukushi ma Daiichi NPS

he financi al aspect, to ensure the
ssioning wor k i s being i mpl ement ed
ssioning established by partially traetvi

Corporation Act passed in May 2017. The main

n TEPCO

(0]

f

° NDF

i ons

r

decomm

i n ac
iosned t
steps

sets aside the amount of money determined

Economy, Trade and Industry every year

k

and TEPCO jofiNnt hgr pwalpaPkam ffadrecRensnésve oRung
(hereinafteriVireherawvadl t BI as

> TEPCO withdraws the Reserve Fund based on the Wit

Economy, Trade and I mgusements. decommi ssi oning

Under Réebebuagssem, NDF assumes the roles and res
management of funds related to decommissioning,
structures, and steady work management, as an oOfr g:
decommi ssitorwiing eac Specifically, prior to the for
presents the work targets and major works g be in
organthen®orl iRryepfar ati on o fasWidt hodnr atwhad TRlcahmilc al St
Through the process of jointly preparing the Withdil
and steady i mplementation of decommi ssioning, as
TEPCO's effortstfvemof hprppespeexecution by examin
to be includfidt-3in the Pl an

10



u; * Continually revised based on ite progress,
D EH in the past revised once every several years
G2G Mid-and-LongTerm Roadmap
%%E Mid-and Longerm R&D Plan, Next R&D Plan
. (The Governmented R&D program on
= Proposals for Revi l | Decommissioning and Contaminated Water Managenfent)
|
StrategicPlan(annual) #
LL
a ¥
< The Policy for Preparation of
Withdrawal Plan for Reserve Fund fo
Decommissioningannual)
| |
4 v
Wflthdtr)awal Pla_m f_or _ReserveIFund Planning from
or Decommissioningannual) Mid-ancHongterm aspect
~ Jointly created with NDF and approved by MEF]I
& A Contaminated water management PG
ks SpentFuel removal PG
8 3 é\l;\;leltdebns retrlevalt I;(é Mid-and-Longterm
aste managemen o -
o & A General man%gement of the site PG Decommissioning Action Plan
E A Facility maintenandé@perational Managemerjt (annual)
)
@ Feedback
Promotion of Decommissioning proie(}
ZSourceC
Fi #3Posi ti oning of the Technical Strategic Pl a
l2Matters to be discussed in Phase 3

The decommi ssioning of tHd nRuKyBhashee rRab-& o-t ih e NS ¢
Lontger m r oim8enpimber .ZBR4 al so means that theheproj ec
phastecused pri maei myr io® ktshhreoguimehticicoondent emer gency r
to thef @phwuased pmiidhaédroimtigyr nonr i s kwh evdaircito wsn,decommi s si
operatiinechdidiengdebidi semdveitrroanenmepnetme necessary for adva

i t s operaantdiaanh sandadbift i onal decommi ssioning systems p
121Status of activities for achi-a&anwd omgigerhne Rymaad nsa ps et

The decommi ssioning of the Fukushi ma Daiichi Nucl i
on t h-an-tiMbdtigemmadmap. -Ah-dokigadRmadmap states that Ait
to take measures to reduce 0lekaddhtobaoghobtsabeonr
Regul aAuitdhhmrsi tTyar ge't Map for Reducing Ri sks, TEPCC
responding to them in order of TPahlleksihtoywsa ctchoer driinsg
classificati on-ah-8agetde rRona dtnhaep Micdc or owmgc e o t he

11



Tabl-leRi sk classification according to sou

No. Ri sk classifi Speci fic exampl e/ ac
Rel atively high nFuel in spent fuel pool s
Take counter measures as
al so paying full attent.i
the facilities, dispersi
materials, exposure of w
Risks are unlikelFuel debris
i mmedi ately, but |[Accumulate the necessary
hasty handling technology, and make tho
i mpl ement counter measur e
careful manner while al s
aging, external i mpact s,
other risks.
Il ncreased risk igSolid waste
future, but apprdimpiemenermegunt er meas u
decommi ssioning €p3ying full attention to
required of radioactive materials
other risks.
CZPrepared by NDF -ha-Hedtgeornm t Fho&
To achieve the goadnstosnéege fRmatdmap, t TEP@Ddhas been w
strengthen its organizational structure. First, i
Center was established on the Fukushi ma Daini NPS .
had been i mpl emerutsehd meat Dtalié@ c hi NPS and the head o
accident response capabilities.
Subsequentl vy, TEPCO established t he Fukushi ma
Decommi ssioning Engineering Company in April 2014
organi zations for decommi ssi oni ngThaen dF uckounsthai nman alt aei di
Decontamination and Decommi ssioning Engineering Co
systiemApr i, an0d24si nce then, has continued to proc
strengthening its structure througéd treoadgauwri,hz atth eorne
been no serious incidestcse sonbegaeacenterwfahabdf hc
Under this structure, overall progress has -been ma
an-dontge RmadmapAl thomeg hdel ays have occurred, the tar
of staganamt in buil di ngs FbB2y0 2h0a | hfa sf rboene nt haec hei nedv eodf a s
the reduction in the amount of contaminated water ¢
Théoll swiomwg the progress and achievement status of

cl assi Fi s aTeadbdiien

n Relatively high risk with high priority

Fuel in spent fuel pool s
A |l arge amount of spent fuel generated by each
respective spent fuel pool (hereinafter referred

12



the Fukushima Daii dhi wN@Se theUpitmadytoontai nmen
referred tweras dAiRBICfVedrsesd of t he coamtdaiUimietnsts f,unXta
which experienced hyer sgemuncdxpladsiions,grity of th
mai ntenance of the SFP cooling funetteirom pveersep eccatlily
Therefore, the policy of removing the spent fuel
The rdmova spent fuédletleas abeddmi¢cem@B and 4, and pi
and 2 are progressing steadily.

I n Units 5 and 6, whichedipdl gsdthree x peroiveari c @ fh ysprea
their SFPs is dredenr wdy kf oredluend on. The removal o
been compl eted, and only fresh fuel remai ns. Spe
completing it biyndlhediemg Wrfi t20%.1,

Contaminated water

Speci fic measur es t o addr ess contaminated wat

contaminated water generated, reducing stagnant w
mu kntuicl i de removal equipment, and discharging tre
Contaminated water is a mixture of cooling wat
groundwater flowing into the reactor building (bu

the seaward side (2.5 meters abowiel csiemg |tervaen sf ero
In the past, the maxi mum amount of contami®nated v
/[ day (annual average). As measures to control t h
efforts such as t hsi de nismmpeircrhd el eo fwadalrsd, n so,p eadmad i
control of rainwater inflow (pawdnags a orodsuletp,aitrh
amount of contaminated water generated iEhd&y 2024
(approxi mdteay @®bBem corrected to rainfaldl in a n
reduce the amount offememataend natlee gquadlrof reduci
50 to*/d&aymby the end of FY 2028 has been set. AIlt

the amount of contaminated water generated becau:

cooling water injected decreases duésto the reduc
To reduce stagnant water in buildings, the conta
i solated to prevent its transfer to other buildin

the -hegberature incineraterrédditidi ag t(her@HThld) er

main building (hereinafter referred to as the APN
stagnant water has been achieved. Efforts have al
reactor buioladi mgs ." rfeldeucg ng the stagnant water in

the | evel at the end of FY 2020 bdredwkieamvdd 20 2Manm
202 3.

13



The stronti un? sttroeraetde di nwattlee fl ange t amkc Iwiacdse t r ¢
removal equipment (hereinafhteeremdem&B8r edntiotase BAL
treated watbheri ggnerabhteldyi s sediram&nids bthremayedd by

ALPBLPSSreat edhavatlement i ndiosichgr ged into the sea si

resulting in a reducead edmovarnterofstbrRI in the wel
On the basement floor of the buil di ngmsd rtehsirmes a
stored in tanks sincge almaf one itshemeecadststagyake® proc

before treating the asomnw@ddai speéedf wateounter measur
dehydrate and store them in containers after accl
them in a stable condition for the time being.

The zeolite sandbags that are part of the deposi
fl oors of PMB and HTI in the days shortly after |
containers using a remote devicé. €Eoll ¢ebhtei owash &s

stored in the tank in the PMB, the design of the
dose reduction in the PMB are progressing in ord
ALPS slurry generated dwsricug reattdry tsteoaterde and man

containers (HICs), and preparations for stabili ze
©° Ri sks are unlikely to manifest i mmediately, but n
Fuel debris

ifrri al gsoetaieeadli n Unit 2 iercemnptleembeadr i2n0 2Ndo vaermtb e
and ApriéspO®RKiAvaleyt ail ed anal ysis oifn tpreolgmreetsrsi ev
addition, preparations are under way tfrdad i mgiemag ad
r o baortm.
Currently, TEPCO is prioae¢ettiengewpbhsaonsbdiodiyther |
Uni t 3.

>l ncreased risk is unlikely in the future, but appg
Solid waste
NDF preseflteechni cal Prospects of Processing/ Di sp

Rel ated t®i nt80383hfeagcordi ng taon-tomeme Remadmap.of t |
Based on iWahsi tse Sthreelainch descri bes the fl ow of was

is under devel opment.

Meanwhil e, the devel opment of systems and facildi

is underway to "eliminate the temporary outdoor

SWater treated with a cesium adsorption device to remove CcCE€
‘“Watebt ai nterde nbgy r o Attrievam e &vi wat At PBeuhteiakli oatti ve substances
than tritium are reliably below regulatory standards.

14



expected to be achieved by the end of FY 2028. Cu
i ndoor storage.

1221l ssues to be addressedsdal @rfepealr addomi & orretfruildv a

In March 20Zb,mmt heee&ubor the Evalwuation of Fuel
(Chairperson: Toyoshi Fuket a) -Qohnemietitneaefot)e re srteafbel rirset
NDF6s Decommi ssioning Stratregy m@e mohiaatni de @o tshuentmag u izde
on selecting retrieval met hods for the Afurther ex
in the 2030s for Unit 3. TEPCO has been working on
of t h€o®@mbtt ee antdedhpistogreqgpsoy tCommhdt 8eb for advic
appropri at@ommniitt taee&Surheeting held in July 2025, TEPC

and t h@omBmubttee identified points requiring furthe
studies i B wctbridhese points.

Fuel debris retrieval is literally an unprecedent
remote operationsadinati eevdosee adanghronment. TEPCO

partner companies at each straugcet iforno,m rseutrrvieeyv atlo wdoers
management t o ac c-dmpbkeifsohr et hfee ante.v e r

Retrieved fuel debris wild.l in principle be placed
premi ses of Fukushi ma Daiichi NPS. First, debris
analyzed to determine the technibcealplcaocneddi tiim na dtoa
state while steadily proceeding with the retrieval

The specific method and timing of processing and

characterization and analysis of the fuel debris t
reason, for what specifichdispbdsalqgahoeménbe, wdét s
the Technical Strategic Plan once fuel debris retr
certain degree.

I n the new stage of expanding the scale of fuel
technical prospects of the decommissioning, i ncl ud
and communities while workiageoal thedpsoe¢michatilngt
the decommi ssioning, the concerns and anxieties o
reflected in the decommissioning. Honest and trans
various topittsonlheyl fudéihgdelris retrieval but al so
i mage will have to be continued until understandin

For these dialogs, it is necessary to determine hc
and be continually reviewed. Di al ogs need to be
municipalities, committees, ialdlusrtelyewamtanpg eragdmmel
forget that who they must talk with primarily are

NDF held its first direct dialogues with the resi
the Report-Commi heeBubor the Evaluation of Fuel Deb

15



referred -€C@mmist tieSeu bReport o) issued in March 20214,
residents in 16 municipal it i easndf riMam cNo vteombASigmesa [Rel
opinions and questions received at the sessions we
NDF that such opportunities were strorndley iddsinrtd i |
wasndi dadtaegd t hews wanobatiahwhgisl e maki ng gariprg vieamrewma rsd
From this experiencd, rdXR bddlaileowyes atrbea one of key ¢
some say repeating such town hall meetings is the
direct dial ogs amnddhp dtmhdea It arrsgseitd eantesa

13Key Points and Maj or iChatnrgatgeldgam 20 5Tec hn

The key pointcatfatPheanTedlR®d are as foll ows.

| mpl ement atiton aslt artestst)fockfu aR debri s sampling and

debris analysis) and evalwuation of troubl es

| mpl ement ati on status of -@ommminteteeaé nRe parste dom nt h
met hods for Unit 3

| mpl ement ati on status-tafeattlheed dviagcehrari gnd oo ft hfelL B3 ¢

The Tiec&tinrategic Plan 2025 mainly makes the foll ov
Movdd he desciisisputeison oofbe di s@f ussre dhiamgptRhras2e to Ct
Organize the approach to risk in Chapter 2 and
To clarify the technical strategy in Chapters
objectives.

I ncluding the above, the major chahamgesas nf dalhleowec

past perbdbrmhecefforts for the Fukushi mk2 Dai i chi N

Chaptterlntroducti on

TheMatt ers to be di"scluisssteedd iinn Pohhadspe@d3r a Peé qafn t he
202nMabeen moved to Chapter 1. Thet aprsgoed eotristrsh t o wa |
t hMi-dn-l ontge Rmadmap is described therein.

ChapterCa@2ncept for reducing risks i
Fukushi ma Daiichi NPS

The SED assessment® was reviewed in terms of the Hazard Potential and the Requiring
Level for Safety Management based on the radioactivity levels and management status of
each risk source as at the end of March 2024. The major changes since the end of March
2024 includet hceecr ease i n the Requiring Level for Saf e

(i Wnit 2) due to i mprovements tihteemper aaoy ki ngr eas

A method based on the Safety and Environment al Detri ment s
Decommi ssioning Authority (NDA) to express the magnitude o
det ai | s, ref &R to Attachment



the Hazar d sRotgemmathiear] ionf t hethei tdiamgfe@ewe of owat el
in Uni.t 1 S/ C
Basic policy for reducing decommissioning risks

ensuring safetyriarkdctooepati onmga l safety throug

decommi ssioning period has been clearly stated.

Chapter T8@8chnol ogi cal strategies tow
Fukushima Dai i chi NPS
To clarify the technical strategy, include the
QDFuel debrieval

The state of PE€Wuuetiden hleewelsul t s of PsCWr vienyt er n:

for i mproving the seismic resistance of the S/C
The status of fuel debris sampling and analysis
status of preparations for the planned applicat

for fttrhidardviad &ni t 2

I n prepaffatritchrerf cerxpaasisaea®nitthdE, outline of d
st udognductT&d® Cloytamed future progressn a@afcctoma amaei o
t hRep orft t h-€o nsruibt t ee are descri bed.

(2)Wast e management

Thi s ssetcatikoant t he evaluation of wena i dd @meadi wlaest e
according to the pcadgvelsespmdntt eichnewdolgy field of
TEPCO updated the anal ydias i mlgan hian Marcéch 2@Z®Sss
expansion of analysis capabilities and tthlree r at.
Radi oactive Material Analyses-land Rbése®dDkaumaFaAni
and Resear,clm GCewneer to quickly realize the anal.y

properties and achieve thhlhanamteiminzati on of stor.
B)Contami nataemdlrwat ed water management

This® c tsitoant esf t imts will be continued to reduce t
whil e coordi nfauelngd elvieths brpge f atrormchi eving the
reducing the amount of contaminated watday Ogner

the end of fiscal year 2028

This® ctdiessncr i bes trree ovteatyuswoafk of zeolite sandba
the treatmgmanefr i n mhebrupirlodciensgd empe haghr e i ncin
buil ding.

Thisectoiuotnki hbhe status of t-threeat sed hwa tgea nodftndAd PISh e
anal,whi€h began in August 2023, as well as futu

17



( 4Remov al of fuel from spent fuel pool s

A target has been set to transfer sp&ommmonuel to
Spent Fuel Stfibrrya get dProad ectdoanca n i s poeest wUelonstruct
in the future

A target hte beduncseethe | oad on the reactor bui
resi shwredocat-di oge héeghhi pment from sapdnti huaelb pabe
powlat.er

The fuel handling equi pment was newly installed
ChaptderAnal ysis strategy for promot.i
The objectives for the anal ysi stroefatfeudelwadeebrr,i sa,r
enhancement of the analysis system and met hods :
"how" to achieve the objectives are described.
Ths sectidrheowtfifio@H&sr aodt etrhiecadbir dnn &l aean Counci l
Anal ysi s Suphpaotr tc oTretarmi but e to securing and devel
Chapter Efsfort s to facilitate rese
decommi ssioning of the FukusH
The necessity of further promoting cooperation
to fuel tdveaHr,i sbarsé ¢ and fundament al research, a
researehsummari zed
The necessity of archiving and public relations
results of research Sulds iderveed fboptene mmiosf sa tobnei n g
outlined.
ChapterActi vities to support our tec
1 Capabilities, organization, and personnel to pr
Thet ast us of efforts by the newly westablished ¢
cooperative contracts for risk reduction and
consi dersattriwent wrne of o per asdrowiocaeh daa ma Elretsecrra rbeeed
Thi s chhaptcei bes t he tneecabresedt ywook" ewetht ipartne
companies wor kiasg wedflatalst $ evel Sstrengthen the st
of operator/ worker first" and "i mpwovdaeétrhset .f"aci
2 Strengthening international cooperation
Thmeasures necessary to utilize the experience

activities overseas.

18



3 Stakehol der involvement
Thi s sectihreNDBtedtf ®gs t ¢ t o hold dialogue meet i
communi ¢ @t ippobonovi de wupdates on the progress of
directly to the concerns and questions of | ocal
The first meeti nRje pifonale CGarkfuesrhed mtae waris bed¢ dmmios
di s cruescse sm@aa yutreemp etolve environment for expanding

| ocal companies in the decommi ssioning process.

19



2.Concept for reducing ri sks I n t he
Fukushi ma Daii chi NPS

21Basic policy for the decommi ssioning of th

<Basic policy for the decommi ssioning of the
Continuously and quickly reduce the risks arpising
accildtehnaat do not exist insnormal nuclear powegr pl al

Th Fukushi ma Daiichi NPS has been maintained and

e

safety through various measures taken continuous]l
u
u

requirements of ithe matters forandh@iteld Mega sihree sNus
Regul ation Authority.

Currently, however, there are still risks at the
| arge amounts of inventories (the amount of radioa
fuel, fuel debris, and otdhemagnad ey atl Ise i acsdidaeenthe |
the buildings and facilities damaged by the accide
water and radioactive waste from its treatment col
radioacti verehasor sistest |If these issues remain una
increase due to aging degradation. Therefore, it i
Accordingly, the basic policy for the decommi ssi
continuously and quickly reduce the risks arising
accident that do not exist in naswmaésnspéenfi palwky
to reduce risks. The following measures are effec

accident has |onpawrvrieady; the contai nment funxctions ¢

Changing the properties and form of the contained
Strengthening monitoring and <control over the eq
occurrence or propagation of abnormalities. I n orc
way, i anjaddilttiecting radioactive materials from th
containment conditions and placing them in more ro
211Ri sk reduction measures to be addressed in Phas:é
I n Phase &8ff setverriadk reduction are carried out in

i n thentMimdger m Roadmap.

Aim to complete fuel removal from the spent fue

Expand the scale of retrieval of fuel debris gr
I'n Chapter 2, unless otherwise specified, radi ation expos.
when it includes risks to workers (occupational accidents,
"risk in decomki $sioning w
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Mi nimize and stably maintain the amount of cont

Eli minate thet dsetowproargaer yof rubbl e etc., as a was!H
Regarding fuel debris retrifewmt hermpreyppamsi om of
scal ewhi ch wsiclal ebedefcwolmmi ssi oning wor k, is promot

foaeh years have passed since the declaration of t

of temperature and pressure inside the PCVs is sta
debris retrieval. As the r euttraibelvealt oprfogelesdelsr i ¢ h
However, riskwidlwhalty weerec @oirweed as smal l may become

ri sks may become Ton eewlfye cd u pveeriseknstr. awa hdr expansi on
retriewalitscasenecessary to improve the ability t
Ther edecsrpei,t e tihes disifd @earuddtorosni derati on should be gi
the types and nunmroeri tofp eidteexmmsnptictee b @ ust concentrati
PCVs is expected to increase wittadgfdf wret harebex pamsita
the retraeswvmpri elgpssite concentration increlasasdshooind
ift he correlation botrwealne tdife theatrieanddwvaldusper a
concensaan i lbem debtye rcnoinndeudc t | rog hneo ndiutsotr icnogncent rati on
framphase offt pr ek edefygiaadwall expansion qgfwiflulelbeleb]
possible to reduce the tuhec ecamati ennttyr aatsisoomcn ichnt cidls éwi R
transbet stehdee PCVrduri pgal. Thbper ai | ibmme dwo vekiffoirci ency
whil e maintaining an appropriate safety margin.
Once the condition inside the PCVs can be observe
expected to provide a basis for whether or not the
expansion of the retrieviami satlen cbntesbutceayg. to
I n addition to promoting the design, manufactur e
retrieval met hods, it is also important to secure
devel op a management framewor k,f raannde weosrtka bflars hr eat rric
debris.

2121t e mb® ectoon s ie dfear ri sk reducti on

2121Measures to suppress the release of radioacti ve

The contai nmehbbeap anpir loivteyd wi th the aim of reduci
of radioactive materials fr omviadheofP W eln dperberpiasr.at i
Speci fmeadsityg s upprreesisefatsieen tpbagas!|l ude equali zi ni
pr esssuurpepsrietsgpcdust di spersi on atwimdi aatoeddk hvaintch ntgh & hree
dust concentrati on ambensi ctroirb endy oii e ni2shle.etih®@ i ® na mount
ofdust transfer to tbhye goruatsspiidneg otfh et hted rde@Mae t iwonm kb et
and the dust concentration inside the PCV.

As measures to suppr ess -pthhaes er,e |sephescei ftitcaean Il tylwe r i n g u

water | evel in the suppression chamber (hereinafte
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u
C

ndertaking, minimizatrehabhetdhesambem®C¥l whtbke e
onsistency with the examination of fuel Heeggris r

measures against contaminated water.

r
e
S
t

I n proceeding with the above, the tests availabl e
eactor water injecddijustamenttdd wrsttsedgtos amdrogen su
t,c.should be actively per faprpmeidic®One accmird@nagec evii t
tep byestepbed4omno2al3s2ss the feasibility, and de
he issue

2122Lontgerm integrity assessment of primary contain

h
a
a
d

buil dings

It was found that the bottom of the reactor press
ad melted and penetrated by molten fuel, and that
nd overpressure. I'n addition, tehse daamelre wsad d n rferi mr
nd inner skirt at the bottom of the PCV pedest al
eteriorated at the bottom of the PCV due to molte

with it and tohd emeantat@fritahe m

Since deterioration of the strength and contai nme

as well as deterioration of the strength of the co
are also anticipated, i ttaisnmerctespanmrfyorntmamcse esfs ttih
l otgrm integrity of the reactor buildings.

This requires an intensive verification of t he
coll ection of the necessary information, and an in
buil dings while assuming potenttdrad, hsawcalr dass tehaartt moa
aging. Since the information needed for an integri
i nvestigation of the damage sitwuati on, is limite:
uncertainty, i tntiisnumeicsd sys acroyndtucctcd nvestigations a
evaluation dat a.

21231 tems to be cfinugsithered xfp@amsi on ®f the retrieval

t

The following is required to conduct safe and r el

hfeurther expansionaof the retrieval scale
Obailhnowl| dagfmr r at roiseov atlh at it can be mteaduaéed i
expansion of f wahidehlrhies re«tprainsv alnaof the retri
Proceed with designing, manufacturing, and inst
Establish a system for securing, training and 1

training.
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Since preliminary work for retdoeeateacygali rbsi l
due to the prolonged work -sttéesenmpopobhmenttandm

l ong@grm avail ab,nloitt y ooémemads lbmé scontro
I n preparation for hardware, it is necessary to
the surrounding area, such as dismantling and
waste di sposal buildings.
Mor eover, the organizations concerned need to
facilities for analysis, and an analysis frame
rationall y.
. I't is important to facilitate waste storage so
Specific initiatives for the above are discussed

22Concept of reducing risks caused by radioa

221Quanti aasegseméenti sk

The term Arisko has various meanings depending ol
general, in the context of appropriate risk manage
value of the negative impaetmafgnianueeeat . alni @skher
by a subject (risk source) can be expressed as the

Level for Safety Management of an event.

The Technical Strategic Plan uses a method based
score (hereinafter referred to as ASEDO) devel ope
(hereinafter referred to as fANDAO)eve®l )exporssadihe

materials. The risk |l evel expressed by SED is give

Ri sk Level expressed by SED = AHazard Potentialod
(Formula 1)

AHazard Potential o6 here, is an index of the i mpa
posure in the event of human intake of radioacti
expressed as the product ooff rlandviema ootriyy e wrha tcenr ii &

e form of the risk source and the time all owabl

r -+ —~ o o

X
e
he risk source (taking account of toxicity of the
h
e

vel foan8gétmenwt® is an index of the I ikelihood t
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by factors that depend on t he integrity and ot
packaging/ monitoring statu®2&f the risk source (At
The major risk sources of the TEbXxBEhésna MDiask choumlN
are classified into the foNMildomiongetRmaedeapategories

n Relatively high (Fiusekd wint hs pheingh fpureil orpiotoy)s, hi ghl \

© Risks are unlikely to manifest i mmediately, but
o Il ncreased risk is unlikely in the future, but aj
(Sol i d)waste

I n consider iwiglet hrd sskt ateidurcti on strategy for the F
menti oned SEJuanmst iat asteinvie i ndicator of the relative
to radioactive material s athaat gpirvoevni dteismeu s edmud iisn
determining the priority of measures against ri sk
based on the aboveambéwvalcuatl et pEDDwWsi bhe risk | eve
ri sk sourceobdsMafchhegoOeébd whiehalisa&t B&nsesukcesotf hga
underare represented i n° @mirek, epirelsentedcesn iyrel | ow,
in are represented in green. Of the risk sources,
managedo (pale blue area) 2&i@2sbpwesemieediisk Il eyl
Fukushi maPBas itcthe «Num of thesehang&ks sowerc etsi maend it

| i @1, theHazaPdt ent i mhReagiudhlge v e | for Safety Manac
revi ewed based on the radioactivity | evad sofand 1
the end of . TMeor cplar202 5861 arly notable changes) sance
decrease inntgbeelRefoir Safety Management for fuel
i mproved work environment after the completion of
obstacl es, decontaminati on, and the installation c
Uni4 @nd (2) an increased Hazard Potential from the
radioactivity concentrations of the stagnant water
in the S/ C (partial contamiinrsidoe bdadi "diomga'm ntao etd

stagnant water in the reactor buildihgReégartdo nilgowye
2This was called AnSafety Managemento until the Technical St
Level for Safety Managemento in the Technical Strategic Pl
that a higher IFrevelmeasusafkceiy cenqui red when the facility
inadequate integrity, packing/monitoring conditions, etc.,
8In Bil,g.the Aregion being sufficiently stabilnfgemedadedo is d
Safety Management for risk sources stored in facilities t6F
and were not affected by the accident, such as the Common

Custody Faciltihtoyw,e &4 oweldl ians f actidrimistsordegd gafetde if otrhd oan@c i
sorptio vessel s.

n

4TEPCO, AiProgress of Construction WoHkofot hEBudR5RamMeal i ing
Secretariat of the Team for Countermeasures for Decommi ssi
April 25, 2024

STEPCO, iStatus of Lowering the S)GC, Waher 1Bdv éal Mieet Umigt of ¢
of the Team for Countermeasures for Decommi ssi oni ng, Cont a
2025

24



| oweritmg &% C water | evel is assumed that the radi

t hter ansff ewater inside the S/ C to the underground s
to | eakage from the system connelctt eids tex ptehcet eldo w eh
radioactivity concentration in the stagnant water

decrease, andHatzhadbod ent eabkewdi || al so decrease due t
water transéacred boi tdeng after | owering the S/C

purification treatment. The i mproved seismic resis
water | evel in Unit 1 can reduce thermankeof odef &

debris (in Unit 1) dOperatdamageotoetdheePCY¥e risk
including relocating the AIPSarsd utrrragyn fHd rCrsi n@ thlee t g

the Common Spent Fuel Storage Pool to Fuel in Dry (
change in the hazard potential of each risk source
same applietsoneod Wan eWelSded Tanks, where tthreeaztoad ri b
water i nt dlazg aod seeniagsitadnsi gni ficant, and therefore,

is observed.
The above results are the results of risk |l evel e
eval uation met hiomgefverl tflbpe Redwitry Management does

ctual state of ri sk sources. For this reason, e X

Q

mproved is currently bealgegepefdor Blaflet YhMaRagemen

as a product of the Facility Descriptor (FD; indic
and the WastBPebBoceptarn{WUD:t eirmdiscatbdrl iafy)l,omgnd th
are evaluated by applying the risk source to be

descriptions (categories) each, that expleaintthte n
descriptions that explain the nature of risk sour
requires an overall assessment after analyzing thi
classification in the cjuudgméenevihedtuaweemwmnt wo blhciede
there is a function to prevent the diffusion of ré
assessment standard is satisfied. However, conside
criteeval daotri ng such risk sources in more detail t
STEPCO, #fAProgress itnermMeaRiugl sRdbuctMian at TEPCOO6s Fukushi ma
edition) -1()Ma,t etrheall125t $iu fCoOmMmuaiinddit acbew ad u A®p eoni foifed Nucl ear Fac
December 16, 2024

“"The transfer of the HICs, which are estimated to have an i
ti me the ALPS slurry stabilization system begins operation
scheduled for tran®fér aby ihel ead@doi nFYh2 ALPS slurry (HIC
containers). Currently, the number of HICs with an integra
every fiscal year, and this situati ereded.béelihreg naudnbreas odd b
containers assessed under Technical Strategic Plan 202
Technical Strategic Pl an

kGy by the end of FY 2026, FY
The evaluation of the hazarod
foerowderpehidsogl opetheapdoghes

e
4 (i.e., the number of contain

48, 23, and 32, respectiv
increase or decrease in €
operations.

t h
202
an integr atdeods ea bosforooveedr 5000
el y
hea
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t he

magni tude relationship of risk sources by j

comprehensive ranking of these risk sources. Regar
reactivity that may | ead to tdhd orreltenaes ee omfdirtd dino ad
systems designed to contain radioactive materi al :
detailing the judgment criteria is also under cons
handling ofs,riisrkc |l sudd mage t he monitoring status, p
environment of ri sk sources. | mprovements to the
that the results of the application of i ndéevidual
directly refl eicniged el nfohe SRéEgtiyr Management , whi ch
future evaluations.

Maj or risk sources identified at Ttata-lF uknu sahdidmat i Dba
the overall decommi ssi oning work over the | ong te
accident and the risk sources that have | ow hazard
stabl e manner. These i ssed ssihmcoe tah e oTebcehenni cparl e sSetnrt
I n particular, regarding facilities containing ris
investigations and examinations are being conducte
earthguoskesamis, and rainwater. Once information ol
through investigation and review, those that have
in the same manner as major ri sk nsoaurrec esutwirlel. b(eAtet
2-3) .

Events that were not anticipated beforehand have
decommi ssioning wor k, and they may continue to oc:
unexpected risks, constantly questwheemi nagn whneetxhpeerc teé
event occur s, analyzing the =event carefully to ¢
beforehand, provide a clue for risk identification
to help prevent sciegsni fi cant consequen
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Tab2-leMaj or

ri sk sources at the Fukushi ma

Fuel debris Fuel debris in RPVs/PCVs in Unifg
Spent f|Fuel in SFPs|Fuel assemblies stored in the sy
Fuel in the |Fuel assemblies stored in the Cg¢
Spent Fuel S
Fuel in dry |Fuel assemblies stored in dry c3g

Cont ami Stagnant wat

Contaminated water accumul ated i

water, buil dings 3, process mai n -tbeunpl edriantgu raen di nhci
and sludge Uramryt ad mii tntgi g hihel ibd
buildings of Units 1 to 3
Zeolite sand Zeolite, etc. in sandbags placedg
main buil ditregnpenmrdathuirggch i nci ner at
Stored water|Stronttrieuant ed watttreandd AWSer , e
tanks tanks
Resi dual wat{Concentrated saltwat grr ayn de mil tutdig
flanged tankl eft at the bottom of flanged t @
Secondalwaste sor pt i| Spentsorption vessels, etc. generated from various contaminated
Wee‘ ‘:'] ; ? at 8 t c water treatment systems such as a cesium sorption apparatus
\?vater ALPS slurry |Slurry and waste absorbents genge
treat me nuclide removal equi pmewndl i ded
equi pment, and stored in high inrj
ALPS slurry |ALPS slurry stored in HICs who

(to be trans
ot her HI C)

exceeded t he criterion value o f
dose wi t h confir med HI Cb6s stru

evaluated to be close to the cr
by beta irradiation, which are f
Sludge gener|{Floccul ated sludge generated
decontami nat|decontamination system
ConcentratedConcentrawaddleenguiad ed by evapor
was,t etc. concentrated salt wat er wi t h
concentration, and carbonate sl
l'iqgma gt e
Rubbl e,|Solid waste |Rubble (30 mSv/h and above) stor
facility
Sotbvered te Rubble store-dover etdhet esnppiolr ary
storage, etclcontai®O&r snS{allHerrees stored in t
pool
OQutdoor stor{lRubble stored -caveuedos tlo snbSgve/th()(
stored in outdoor st ofahbterne(elselso
outdoor storage
Contaminated struct|Structures, pipes, components, g
buildings gas treatment system pipes, et ¢
PCVs/ RPVs that ar e contaminat ¢
di spersed due to the acci deatted 3
operation before the accident
ZSourceG
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The Technical S rat (Reference) The Techni#:
Region of sufficiently Region of sufficiently
— stable management (As of March 2025) — stable management (As of March 2024)
m o ——————>
8 Fuels in 3 Fuels in
3 common pool Fuel debris g 005"0'30" Fuel debris
= Contaminated £ Contaminated
£ structures in bldgs. : < structures in bldgs. .
f, ALPS slurry 3 Unit 1 % ALPS slurry 3Un|t1
.% Fuels in d t'wasé? 2 2 i Wraﬁte f
S uizsllgsry sorption columns W 2 Q-ngeclgsm é dfy‘lmclgslgs SO fro Unit 2 Fu%lgsin
é _Concentrated  S'Udge  Unit 1 ® Concentrated  Sludge  Unit 1
—_ liquid waste, etc. Stagnant water = liquid waste, etc.
© ALPS slu in buildings g ALPS slurrx
- (to be transferred to other HICs * - (to be transferred to other HICs Stagnant water
S Rubble in Zeolite o Rubble in Zegite in"buildings
° sft'g:rfha?f S‘igrsvilwate' S ° Sf:éi?i?;  Stored water y
o tanks Residual water Col © in welded tanks g
3 in flanged tanks ol-made f g N Residual water
T Soil covered risk sour. £ Soil covered  in flanged tanks
© temporar on t h-an-Mi temporar:
‘lg storage, efc. L o ntge r o storage, efc.
T
storlajge(?oétc. Outdoor
storage, etc.
Requiring Level _for S_afety Management Requiring Level for Safety Management
(logarithmic scale) (logarithmicscale) @ Sour ce® ND
* Ri sk sources that are firelatively high risk with high priorityo
i mmedi ately, but may grow due to hasty handlingdo are shawn in ye
the future, but appropriate decommi ssioning efforts are required
being sufficiently stably managedd are shown in |ight blue. The
signifincanthe ®ivaluation of the Technical Strategic Plan 2024 (a
indicates the position reported in the Technical Strategic Pl an
side becausiendelwe | Rdepui rSaf ety Management has decreased due to t he
i mproved the working environment, including the removal of obsta
the operating f |l oomr .bulihledisntgasg nhaanst bveadrermdved upward because the
due to increased radioactivity concentrations in the s$tagnant wa
underground stagnant wafeéereri howleei ngaofot heuiSI €i watar | evel in L
Fi B1lRi sk | evels posed by major risk sources at
— Trial removal of
% Fuel removal from fuel debris from
% $ | Unit4 SPF started Unit 2 started
il ) 4
< E
4
'&:ﬂé ——
I e — —~ —
=) - <@ <@
o [ [
) 2 3 2
e 0 1.2 3456 7 8 91011121314, ,2 @
3 g
IS Years after the accident 3 5
[} = . =2
£ 5 Mid-and-Long-
g Mid -and-Long-term Mid -and-Long-term H term Roadmap 3
z Roadmap Phase 1 Roadmap Phase 2 % Phase 3-[1]
~ x x
° < > < > -—
o
Risk level in Phase 2 Risk level in Phase 3-
is displayed at 10 [1] is displayed at 10
times that of Phase 1. times that of Phase 2.
05 1 15 2 25 3 4 5 6 7 8 9 10 11 12 13 14
Years after the accident Years after the accident Years after
c . J the accident
. . ontaminate . ; Contaminated
Fuel debris = Fuel in SFPs water, etc. Fuel debris = Fuel in SFPs water, etc.
ZSource@ N
1The risk Il evel was high due to fuel debris right afterdthe accider
potential was decreased a | ot by attenuation of the r eaediacaetnitve me
2l n the evaluation eight years after the accident, as tairreesadltterof i
cooling shutdown was sl ower than expected, the risk acaoséatlked wit
time allowance before the risk becomes apparent is increased.
3l n tilyeal3apcocsitdent assessment, as a result of reviewing the evaluat
hydrogen concentration based on the finding that the time to react
nitrogen filling and venting in the PCV-acedsde nits pseirg midf, i damret Iryi slko rc
| ower than in the previous evaluation because the time allowance
4The aforementioned time all owance before the risk becomes apparent
indicator of Hazard Potential, and it is evaluated by sauscshi gansi ng di
ffeveral dayso, fAseveral weekso, and fiseveral monthso Therefore,
Fi.B2Reduction of risks present in the Fukus
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222Ri sk reduction strategy

2221l nterim targets of the risk reduction strategy

As indicated by Formula 1, measures to reduce the
the i mpact of radioactive materials on the public
ARequiring Level for Safety Management o.

F'Mazard Potentialodo can be expressed as the produc

radi oactive materials contained in the risk sourc
depending on differences in thespgaperktiegesi ofantdes
the time allowance until the risk becomes appar el
Examples of reduction of the AHazard Potential o in
associated with rdaddhmmarcgiinvg tdlee afygr mnof | i quid and
form. Treating contaminated water to change it int«
FIRequiring Level for Safety Managemento can be ex

pertaining to the sufficiency of the containment f

(hereinafter referred to asthiecontthhd rn meertt -fpeermmg mao

stability and handleability of the risk source, S |
|l evel ), packing, and monitoring conditions.

As a method to reduce the | ikelihood of an even:
Management 6, the first is to improve the containme
sources. Measures to i mprove t hter acnosnftearirni nmegn tt hpee rrfio
to more sound facilities on higher ground that are
damaged parts of existing storage ftaecrim i gt absi.l iThye
reducing uncengairnsk isomuhaedl iathar M ya red adtl d mlge | manrmga
based on the characteristics of ri sk sources. To
i nformation by investigating the distrimutihoougth r i
anal ysis and measurement, and i mproving monitoring
appropriately in methods of collection and storage
Such efforts to reduceobncéskaisouycies Bhsohaedpi nhg
increase in risk |Ievels associated with risk reduc
to a low |l evel

Oof the various risk reduction measures, reducti on
expressed by this ARequiring Level for Safety Man:
realized from an engineering mpiemspacgéetwveof Cohseaql:
strategy in decommissioning of the Fukushima Daiic
policy of Ato continuously and quickly reduce the
by the accidennotanagxitshtati md nor mal nucl ear power pl
bring ARequiring Level for Safety Management o i nt
(the pale blue Fargdaw) t ast dbo@wboive measures. Even wi
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management 0 region, to further | ower ARequiring Le
state that secures passive safety, i e., a state i
or nitrogen injection are thaoteorequired to maintain
Fi g3 2hows the process to bring major risk source
regiono as the interim target, and representing t

process.

Fi g3 Qa) shows the outline flow of the decommi ssi
represent the overall decommi ssioning process in a
221 to indicate the risk I-velsofskawdh thekflsowr ot
Based on this flow, it is possible to visualize ho

time of the accident by applyilBgd irtelteasfewdeldude mrgi ¢ |
The nuanbepent fuel assemblies as an indicator to ma
Fi g3 @b), aln3d7,f otrheCsesti mated radioactivity (Bg) co
indicatod3 (o) Fhgth 2i ndicate the progress of the dec
status of transition to the ASufficiently stable m
has mad e no progress since Tech+®#i clacl) Stnrcaotrepgoircat E
increase/dedBfadaecde oCddsdeagmanter iin buildings, th
waste sorption vessels, the increase in the storag
of attenuation i-h (Fdor) 29Relws Ftilge t2ransi tion of Re
Management corresponding to risk sources and thei
graphically by risk source category. The Requiring
i nto tpwonemnotns, one for containment -perMfmosmalicli and

correspond to the methods for reducing the Requir

abo®%eThis will help determine whetéem sbabal hnmgnme
should be prioritized to bring the risk source inf
addition, in the processing porrocoensgsoitnhgats tiusdyt hien st
bl ue and orange3 afd)wisndinc &tig .wl2at needs to be i mp
Level for Safety Management into the Sufficiently
in the graphs). The containment performancentrel ate:q

of retrieved f4Belflddeabnrd ssecnonFdiagr.y 2waste generated
stabilization tr-d4atmenéequnvéa&lignt2t8 ¢Hgtcabkbaandi

waste storage f-aerimi tsitad.i | Thg lesng@ssumed to be ir

80f RbBquiring Level forn&iatet gr Mashgeme intnh-eletiR&tcendmecnotomponent
are mapped to containment-rpepkafedmaampeéanramtsstttddd M0 o dy,. I n
t hlei kel i hood sohfowc ciusr rdiinvgi ded i nto two components, one for
other fterm en@bility, by Uskebi hbedloof§ aeCaccchho nrrioshkg tshoeur ce ( F
WUDY. The heights of the blue and orange bars represent thi
mul tiplied the component el ated to contai#tmemt perforr
e
c

by rel
stability when multipliihkhglitheotlach@cPepeiesealt abyve risk
i fot

indicated he risk source onsists of multiple risk sot
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storage
an

Speci fi

assumpt.i

and
on

cC ri

management can be achiev
at present, and it may
sk reduction strategies

ed, consideri

change

r
depend
each

for sourc

Arrows show the shifting/processing flow of risk sources.
Dotted lines indicate the scope of future studies and being studied

| Risk source |—>< Processing >—><

management condition

Sufficiently stable

)

| Category |

Reducing risks by processing

| Fuel debris |—P|

Fuel debris inside .
POV l—b( Retrieve }

| Spent fuel I——>|

Spent fuel pool |—>< Remove

=/ Common Spent \

Fuel Storage Pool

~
J

2

v

Cs-137.
released during
the accident

7

Stagnant water in
buildings

|—4><Purify Cslsr}

Stored water in
welded tanks
(Sr-treated water)

Decontaminate
Operation stopped)

Concentrate Concentrated liquid
by evaporation -3
(Operation stopped) waste, etc. H
-
* ALPS slurry 2 P ytyaytoit A -
- h— (Incl. ALPS slurty to be
an

Temporary storage
of used columns
(Sorption columns)

Collect/ ™\
v stabilize ’

Discharge into the
environment

Rubbles, Felled trees, etc.
o Reduce
¥ Outdoor storage, etc.
volum

»{ Soil -covered, etc.

Sludge (* 3)

' |
\ | _Stabize . I
»| Zeolite sandbags |> --- i *
|
emmTTETEES ~ | *
) Contaminated / Dismantle/ | !
*| structuresin bidgs | >R AN
structures in gs .. emove * 3 Sludge is planned to be

/ Fuel debris storage N
L facility

Stored water in
welded tanks
(ALPS-treated water)

Solid waste
storage facility

Connect the arrow from
-Remove-nmel tide*
Connect the arrow from
~Water filterir

temporarily transferred to
temporary tanks using a
suction pump, etc., because
the recovery efficiency of
water filtering is low.

(aRi sk reduction process
Additional Residual water in the buildings
attenuation and ALPS slurry
(FY2024) (to be transferred to other HICs)
Spent fuel Attenuated Contaminated
stored in SFP Environmental Structures in
discharge buildings, etc.
Solid waste
Fuel transported to storage facility
Common Spent Fuel Sorption
Storage Pool after the SIS, G

accident

*New fuel not included

Zeolite sandbags, etc.

( bNumber of fuel assemb| (cRadi oact i-v37 yr eolfe a&Cssed a
(Units 1 to 4) (Units 1 to 3)
ZSourceG I
Fi 33Ri sk reduction process for major rishk 6dbUREes
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~ . . *The difference in the @ Spent fuel (Unit 1)
w Fue\debrls(Umtl) containment pertforinsand e @Sp t fuel (Unit 2)
N . B the difference in the penttue ni
@/ Fue\debns(Uth) with diffusion suppressi
. . . . ) : Lo f ® Common pool
a3 Fue\debrls(Umt3) leellh_ood of ocscuar i
it assumpt imay amldange dep @Drycasks
@ Fuel debris storage Tacility progress of future stu
(d1yuel debris d2sSpent fuel
Filtered ™Sludge (To solid wa
i Stabiliz
@ B 5 1
g8 - )
5 o g -
¢ E =3
8 £ z &
2z o33
g5 f g3
£ E 2
) g
x 8 2
< ¢ B BN B e T
= Transfer
waste sto
' .
@ Stagnant water in buildings ® Stored water in welded tanks @ Zeolite sandbags @ Sludge gelnergted at tha
R decontamination device
(ALPS-treated water) ® Soroti | ® Solid facil
@ Residual waterin flanged tanks ® ALPS slurry orption vessels bt olid waste storage facility
@ Sorption vessels @ ALPS slurry (HIC to be transferred) @ Concentrated liquid waste etc.
@ Stored water in welded tanks ALPS s *Likelihood ofiscauct
(Sr-treated water) & LPS slumy assumpt imay azhdange der
progress of future st
*Di sposal of secondary waste generateaemd by o
in-40d
(d4Secondary waste gen
(d3)Contami nated wa treat ment
Lege
<Requiring Level for S
g -Components related to coni
£ Reaquirina level for Safet
g _ .Components r etl eart e ds tt aob il loint
i% level for Safety Manaaemel
g2 it -
8 g D it Region of sufficiently sta
%E Lower i mit of Requiring
33 (calculated from the | ower
2 containment perf ortnearnmt es taanb
. . — PUTgiRg TesTa el | T Lower | imit of components re
<Processing pr
@ Soil covered P-Processing in
@ Outdoor storage — _p Future processing required
@  Contaminated structures in the buildings (i mproved containment perfu
@ Solid waste storage facility p Future processing reguireda
(d5Rubbl es, Contaminat
buildings, etc
(d) Changes in Requiring Level for Safety
ZSource€ NDF
Fi 33Ri sk reduction process for major rishk 6BUREes
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23Approach to risk reduction in decommission

231Basic policy for risk reduct-lomstihl decommiasnsdi dr
i mpl ement ati o-hi o$§t apshifeyy

The information required for the decommi ssioning

conditions and the properties and | ocatlinoms,deet d.o

overcome such wuncertainties and proceed with decon

and analyze the decommpd eimémiomgl vaor loulseipreg specti ve

comprehensive judgments based on the informati on

decommi ssioning work risks.

NDF pr oposoes dtwhveeg poi nts of focus when making com

proven, efficieatientendly, and field

(Five points of focus

USaf e Reduce t he risks posed by radi oactive
occupational accidents
(I ssues such as cont ai nmeffetnv b f onmnaedn toaalc
i mppctexposure of wotkhker =ffeskadkduconop
preventive measures o) occupational acci
GProven Highly reliable and flexible technologie

(Il ssues su
nt

h as confedrfneicttyi vteon ersesq,u ifrl eenxe ni
uncert ai f

c
y and |l ex) bl e response proced

UEfficiebwse resources effectively (e.g., peopl e,

(Il ssues such as reduction of waste gene
necessary work area and site)

0Ti mely Conscious of ti me

(

I ues thiectpreaqg widr ed f or f uaenld odtegbrrmn' s r et
i n

Ss
tegrities of RBYV, PCV and buil dings

UFi eolrdi erCtoangpr ehens-i gal tthyepolicy by cahcetcukailn gt ha cnti
and actual situation

(I ssues wourckhab@a vityommieeandl| i nes s, access
oper api amd ymai fetasien aolfi Imatiynt enanceg) and tr

Comprehensive judgments should be made based on t
i mportant and overriding priority among these poi-t
ensured. TEPCO needs to be aware bDhatabheefypri shen
of comprehensiFve n udchemerntesnpoi nt of reducing risks
equally important to ensure that al | parties invo
safety is paramount and the overriding ptherity.

management at TEPCO to continue communicating dir
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speci al &dbtentiham. d he concept of safety herein cov
radi ol ogical i mpact on the environment bBuetc aaulsseo wo
the Fukushima Daiichi NPS has the following wunigq
sufficient consideration to how these characteri st
focus point.

(Characteristics of the Fukushima Daiichi NPS)

A |l arge amount of r adilbnaucctliivdee smatthearti ahla v(ei nac | suidgi nni

i nternal exposure) is in an unsealed state, as w

Barriers for containing radioactive material s,

i ncompl et e.

=]

Si g

cont ai nment barriers, et c.

i ficant uncertainties exi st regarding t he

| t is difficult to access the site-sande imdtoalmatii

due to constraints such as high radiation | evels

Since the current |l evel of radiation is high and
concern, it is necessary to take measures in con

the decommi ssioning activities.

On the other hand, more than 10 years have passe:l
(decay heat) is smal/l and the state change is sl
all ocated for convergence of abnor mal conditions
232Considerations for reducing risks in decommissic

2321Ensuring safety throughout the entire decommi ss

It is necessary to give the hhiieghastbrprsi areittry etval s
operations and activities related to decommissioni
In the course of studying and investigating fuel

procedozasf,ety assurharmcedecome clear that that highe:c

ach indepfguoal,esisncl uding for the various applica
dataend to accumul amay sneth réddeo@ssarily |l ead to opt
throughout the entireFdrciomami ssmphing peréelbdmi nat e
increases idmconmnsikssi oni ngi gwoirflki eedmpttld)l onged high r
throughout the entire decommissioning period, an
stagnation in thHerme  dectoimm safi olnomg ri sks.

I n order to move forward with the decommi ssionin
should take these issues into account andt eernmms ur e
ri sks inoédadRcommenp sshwitni algs ovodrr mhiedd sd&csmmi ssi oni ng

wortkhr oughout the decommi ssioning period.
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Further mor e, to ensure safety during the decommi :
account significant uncertainties in the Fukushir
equi pment design and operation basati oms cwinlvlenmak
di fficuldt to optimize protection over the entire
conservative assumptions that deviate from reality
and oveskeokedos tol met leextfruatcuread, TEPCO needs to c

safety assurance measures, including designing and
the most | ikely scenarios and preparing to mitigat
scenari by |l everaging existing knowledge and acqui

t horoughly discuss and share understanding with t
referred to as the "NRA") as discusse&t) at the NRA

2322Reduction of occupational safety risks

Mul ti ple incidents have occurred in series since
of the additionally installed ALPS pipes in Octobe

actually engaged in the wor k cthooaks orcacduipaattiicom aé x psce
occupational accident s. Whi | e reducing t he risk:
environment al cons eagsuietnec erse ldeuaes et oo ft hrea doifdfacti ve ma

of the fAsafetyod contsiisdeirmdiioantses itshat ga vheinghear pri
reducing occupational safety risks in the decommi.
i nspections.

I n the future, more challenging tasks, such as fu

is necessary to focus more on reducing occupational

TEPCO' s commi t ment t o Ai mpheviemgri n omsmead tl atbiasresd
operatoffl/iwesrtkerrinci pled is a critical i ssue. I n p
risks, it is necessary to improve the work environ
ri sk scenari of amdeaoml watrhk omaskhbefoeghandd. it i s n
attention to the possibility of occupational accic
caused by wearing equipment to control wor ker exp
di fferent | ea&d i(mrotntse deamevhaernt her or not to i mpose

operations).
2323Saf eotryy ented planning by incorporating the oper

With the start of fuel debris retrieval i n Septem
Dai i chi Nucl ear Power St at Mio-dn-th@amstgeaRmt eed nvadp ,P haarsde t3h
scale of fuel debris retrieval i s expected to expa

an important role in reducing risks associated wit

SNRAMhe!™M&@eting prRAedo mEi¥t2t0682&5Augu st 27, 2025
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be scaled up, that is, the viewpoints and judgment

t he actual site t hat ar e responsi bkset e opp eprratcita
mai ntenance, radiation contr dler itmsksumentation, a
Since the decommi ssioni nNgP®$ badenGFukashi end ®at iicih
great uncertainty, where the actual pl ant condi ti
should be-spdaied ftemsarmi |l ity. Additionally, to reduce
essenot iaadleqtuat ely and fl exibly incorporate the infoc
operator's perspective into equipment design and w
For i nsatdameepriocessrefridevealr mnafjmgd/ equi mment ant
on the retrieval met hods/ equi pment to be adopted

safety standards (safety perspeicte veoper dtiomddcs apeéenm
and Aexaminingaand @disfgessi (gr Apeshomeaniaggie thhe) 0.

safety perspective and the operator's perspective
the decommi ski omhegdeber mi nation of the retrieval

by the project based on the safety perspective wil

operator6s perspective. The operatort atipreg spleet s af
perspective into the site, and to fully wutilize t|
perspective i.s also required

Note that specifictcnméas wreecd i D@q wihree dée'® ¢ i iotlhed . 1 n

Establi shment of safety first and engine'ering base

’ @ Define the safety standards N
to be achieved
(Legal/regulatory requirements) Inform retrieval methods/

equipment proposals

’ Set management standards

1
|
|
|
|

from the operator's 1
- _>| perspective, with a margin fo 1
I safety standards. = | = e e = e o= S
l_ JI '@ Examine and discuss | | @ Examine feasibility on- 7 )
| @ =—e e e == 1 methods/equipment o | site (by experts) @ Determine retrieval methods/

(Operator’s perspective)

-
— e = mm o = omm omm et
_ })

r

1

1

|

: | 1 be adopted in the project . equipment at the project

U ' \ ) | (Operator'sperspective) o ouailanility

: _______ —— = (if possible)

i | Provide retrieval method/ :

[ equipment options to meet / 1

: \ project operator’s fargets ”, !

1 e mm o mm = o= = - :

: (Safety perspective) I

i Inform availability H

: (ifnot possible) 1

1 Review management targets in some cases. :

e o o ZSource€G
Fi g4Sel ection of retrieval met hod/ equi pment cent e

23.24St ebpyst ep approach to overcoming uncertainties

As a consequence of the hydrogen explosion at the
caused by the released radioactive material, t he
cannot be fully assessed. Thereheregui pmenst ndesebg
decommi ssioning work under the sCoboatdeni wgthheigg

structures such as reactor buildings and contai nme
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nat vervelnt s (such as earthquakes or tsunamis), it i

and reduction of uncertainties.
I n such circumbygdrerpesa,ppaoatbpis effective. The g
activities into several steps, execute the work

decommi ssioning risks to within ahe Bheiicnpart mat ir al

during this period, and then expand the scale of w
work in the sWbseWjuehntt hsitsepapproach, it is also
monitoring from the viewpoint of what kind of infc
work for effective use for the work in theshwbsequ:
for restricting the work and mobile élqui pment proc
Hereafter, it is recommended that a policy be est
monitoring, and its analysis and evaluation, shou
knowl edge in efforts t o reduce wloe k.ri saksumun at'i
successful/unsuccessful experience gained in the |
reduction in the major uncertainties associated wi
i mportant for reduci hgpmeoerbohi mbhesprthg tevbnol o
2325Further strengthening of independent efforts to
wor k
At the Nuclear Regulation Authority meeting held
the nuclear regulatory inspection system methodol o
been i mplemented at nucl ear p ohwee r F urkeuaschti onmmas , D aiinitcoh
i mpl ement ation pl an.
Nucl ear regul atory inspection is characterized b
performance and i mportance, and (3) promotion of i
and (2).
As these characteristics demonstrate, TEPCO shoul
the risk of decommi ssioning work to address nucl ea
necessary to further enhance @QombhhiegCoatliecni Man agé i
(CAP) in reference to the initiatives for power r
power companies, and to promote the early detecti ol
of countermeasurwest bommensurmpertance.
The decommi ssioning of the Fukushima Daiichi NP S
understanding of not only the government, NDF, TEP
peopl e, i ncludihag dowlciadv g etshidse,ntist. i s essential to
©“This is also used in the UK, for example, for the decommi
Learn.
1Some example measures include installing nuclear instrume
of debris fabrication; and setting the value for managing

operations.
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reduction efforts described in this chapter and t

project. I n particul ar, it i s important to establ
manner that i s easy to underasndadide sfeonti hhhastwei chd omr anma g e
to society. This includes explaining the risk redu
based, how the safety of decommi ke iwindiea gr iwokr kr eidsu ce

is continuongltwyhpooghedsecommi ssioning wor k.

I n addition to sharing the status of risks regard
NPS through the Technical Strategic Plan on a cons:s
ri sk reduction process along wgtwast hkehpwogias. af
TEPCO also needs to develop a mechanism to identif
of the need to take action to communicate the sta
taking manner.
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3. Technol ogi cal strategies t owar d t he
Fukushi ma Daii chi NPS

31Fuel debris retrieval

311Targets

Retrieve fuel debris safely after thorough and ca

managed stable storage in appropriate storage cont
Promdthe i nternal i nviest ab ddroida mfiueediahdidlnrnigs 2 anc
proceed with a sersivedshr safsuaperapiaasson af fuel d

Proceed with internal samdeBCVYgaanonsemprfotvdet R&)

inside and outside the reactor buildings.
Utilize the information and experience gained
investigations, resear ch -saintde deenvveil roopnmmeenntt,a la nidmp

etc.Tufobher expansionqgofantdhea et etr mii en\garltehpsecranlenegh o d
retricontngi,ning, transferring, and storing fuel

312Progress

The progress on fuel debris retrieval in each wuni
Fi §.-lshows the estimated fuel debris distribution
okacUni t s.

a Unit 1

To i mprove the seismic PeYfwatmamcleewd!| tlhawes&ry iCngt
perfobyedecreasing the amount of water injected |
the watierhe ede/ll W has generally | owered tan the f|I
the S/ C was also confirmed, and will continue to
water | evel decrease.

Becausel owet heg of the PCV water | evel, it i s es
been exposed to the air. Due to the possibility t
as described above, environment al i nfvepengtart a toino 1
(penetration part to the ®MEViet hX®Le ovmasf tceorn drueft eerdr
September 2024 (summer) and February 2025 (winter
a rethelrte, was no gieqmrief ii nma nthedziamfoeume BEV before a
| ower i M@V twet er |l evel, but it was estimated that
summelrh.@ose rates, temperatures, viobe@ai detda, nand
investigation wil!/ be reflected in the design
configurat-aipnt ®$t immgkand training environments.

In order to reduce the radiation dose in the re
drain the water with a high radiation dose cont ai
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cooling water sygdteennT heRAW I et header piping inva

concentration of hydrogen gas, Sso0O gas purging was
the hydrogen concentration below the flammabil it
was al sloihowtme outl et header piping, so gas purg

May 202&xamheiag iplnanned fodr ahe phecwatsett ocontain
exchamger

b. Uni t 2

TEPCO has been con@udtail nap pe raaerviaenss dfn sFages, ac
3.2 To collect fuel debris early and reliably, TE
and compl eteamplbipregf arisén on November 3,ampO02hag an

operation, which aimed to expand knowl edge by i nc
on April.(R238.-32202%hough the scale of this work was
an -®inte configuration in which t6heor atthceh PGV tihse oel
and the containment barrier is extended to the ol
fundamental form of future retrieval wdgrkadddli s k

expansfoel odebrobatalal s & ufrdarhetrhe xpansi on oiof t he |
Uni t 3.

Preparations are being made for a planned inter
fuel debris-auming a robot
Verification t-asmsu®ifngt htther obotual device in a

(hereinafter r eufpertreesd stoo) aasr efi nmoncdke r way at t he JAEHA

Control Technol ogy Devel opment . Conf hroaghonestes
were complhet déraédarwno bmotunt ed in an enclosure (housin
the feasibility of Ftbe .Sefhcdrsadtii openativasi {icat
foll owing the change ieninmhermaluni edesamgaaj onhi s
FY 2026.

For grhadual expansion @ift fwielll deéed rnec asdari ye vtad me
such as increasiprgntiybd awmegi qlctc eosasieldi Hantiympr ove ment

i dentified during the verfirfiialatrTleoénr iisetgazgler eonrie ntthse rde

to performanc-armf andeemobosures and the require

install ation have been clarified and examined.

cont af oerfsuel debris retrieval and transport cont
to and stored in the first storage fadialciifly tomss
etc.). I n addition, some of the fuel debris will
anal peds transpolAEEMadiooatchtee ve Materi al Anal ysi s

Labor@torythe facilities for andahley sBassilco cdaetseidg ni no
first storage facility has been c@Gm@Bl-8Bt.ed and det
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Regarding the first internal investigation of th
he interior of the RPV (out sdidaemdther ,s lersabds dag n boyn
i berscope into the existing instrumentation pipi

L I e

Twouefl debr iveersea npdildideiicrnt ieall oneter evalansgdrtteed t o
facil idharsacftoerr ii nattibd@liABE 4 Oar ai Nucl ear Engineer.i
har act éraisz dteigaim at Thesei facofl itthesf ueli hdheebr i s s
irstrwavaabout 9 mm I 7 mm, with a mass of 0.693

mSwirlay€é€ were measur ed2 adm af rdamns ttame es ariplle i n a

c

f

8

cont alimieg.yelan&i @.-Ashow the results of the appear
el ement al mappi Ag Tohfe trheesud amplod el ement al mappil
contains uranium, but its distribution wvaries d
nonuni for m. The distribution of ot herFie§.e8ment s,

shows the results of the ®ORepmndalngc @mpdsiet ipoonr tar
analysis, the uranium comaddce Mmafsastliucen troa mged d i fnrgo ma n:
with other materials, this result is | ower than t
U235 isotope r-aBbbtanal ysran{Um) was approx. 1.9
which is close ue dafheappreadtg@dél .vShlemawrsémi um i sot op
235/ tot al uranium) imoaltdhedtUtnBlde 2t irneea cE toirs hcéoa et or
needs fTtondaeediein ncl udich@ar ot eOreeatcihh@amacteristic i
concentraitd3doni #ofalteut 1/ 1000 that of t heesiawmer age

i's highly vos$altublkeanidt wiesi asavmasu meod atthdti z@d duri ng
or | eached into water by subsequent water iinjecti
Fi.g.-9shows the appearance of hheestocehbdddbeirseeal
of the second fuel debris sample was about 5 mm I
dose rate of obhayts Wel emBeabuf etd @atmafdiomt ahee saf
in a polypropylene container). El ementadaminamysi s
(Upgircodai,Bmr  EMCHr o m{Cuy,mMi c k)l abixdy g ©f. (Tabdle 3.1

shows a comparison of nondestructive analysis of

1JAEMater3,aliRBesuldtestafucNdnwe Analysis of Fuel Debris Sampl ¢
Secretariat of the Team for Countermeasures for Decommi ssi
December 26, 2024

2JAEMater3,aliRBesuldtestafucNdnwe Analysis of -updeld pPelkpisabSampl e
isolatipd tlkesul84th Meeting of the Secretariat of the Tean
Contaminated Water and Treated Water, January 30, 2025
SJAEAEPCO, Ma3 miadly 83 olif tuseelb reh mp | e s ,40 tMieheet ilng o f the Secreta
the Team for Countermeasures for Decommi ssiJaniyndgD2Cont ami n
4 Kenj i NI SHI HARA, Hiroki | WAMOTO and Kenya SUYAMA, AEsti mat
Dai i chi Nucl ear Pawal/ CBAdEh&,04RaIAEA At omic Energy Agency (J
SJAEA, TEPCO,3MRe¢eui adkled@ft rNeni ve Analysis of Fuel Debris Sece
(Fol ugpawnd preparativeoi #itildbeteitam gr eosfultthse Secr et ariat of the
Countermeasures for Decommi ssioning, AQgntsd m2208a3% ed Wat er ar
6 JAEA, TEPCO,3 MafiRes mldteStafucNdmnwe Anal ysis(9®9dcdmuedlr Otebiré va lSk
(Prompetppot )ehtdleled i ng of the Secretariat of the Team for Col
Contaminated Water Maryd 2br, e 2t0€&b Wat er ,
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second retrievals. Analysis oftrtihd drwdlo ndgastarhigs sa
the final cbhavhttsewildatheeonpr ovi dAesd wias tolbbhs et wtedr é
characterithat ied emeetnalsl ogginda godfs cf u el debris are not
homogeneously distributed, and diffanabgsweenets beE
arenly one example and not representative of alll

cont chaeactnamidz atcicaamul ate data as the planned fu
c. Unit 3

TEPCO is proceeding with tsheudsyt wdy tchre trheet rd cernvcad
further expansi onodionf Urthied h&ad i efvidce Fekruary @023, t s .
through discussions at the Decommissioning Strategy Committee of NDF, the Sub-Committee
for the Evaluation of Fuel Debris Retrieval Methods has been established under the Committee,
where the technical feasibility and other aspects of each fuel debris retrieval method have been
comprehensively studied and evaluated while placing the utmost priority on safety. The -Sub
Commi ttee accemppiullemhr t heemgo mmendati ons on the sele
met hods i n &afrtcenr, 120D 2dli scunsirespoeasei,orss.nce FY 2
has studied the specific deGangmi titne eadcsc orredpaonrcte awnic

potenti al retrieval met hods. Then, based on cert e
work details and ppooesse}, (pndpatheromatters r el
fuddal e r(eSege evaadiifoord detai l s) .

Preparations are underway to investigate a dry

outside the pedest al by inserting a mb8rowhonhba i
has been used previously, with thd dihmsoffislbtdai
Di scussions are also underway to examine the stat
near the worker access opening by wusing a fibers
from the TIP chamb253. via penetration X

The penet6r aftricomt Xchamber watiudtsov eusttiilgieedtdeala sfioae

acceasosut e fiort eR@\A | investigati om ameé FAuwe ar @ eebsruil st
checking camera footage by drilling a hole in th
and measuring radiation doses, no molten materia
and no | eakage marks were d otumdUrfirto m2.t hlen Pa&d/d ictoinx

rate was approxi mateley | @mweror dnarnx i onfulmmd @& namiBal Ziht)

“I'n this section, the terms dAretrieval met hoddo and Aretri ey
FRetrieval met hodo: This refers to the structure and constr
debris retrieval, and the retrieval and maintenance met hoc
preparation to compl eteiton evfalf el gdeb partial submersion mi
part of the procassebts. getrti epadrcnelititestdttihoesndy t i Nat antihat s
retrieval methods may be further subdivided, or there may
scenari o examines a combination of partial retrieval met hc
the path BAtomnptepaobompletion of fuel debris retrieval.

S NDF, AReporomimitheeStibr the Evalwuation SU£dmmilt tDedrfier Ret
the Evaluation of Fuel MDredbhh i 3, R2024 eval Met hods,
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was presumed that most of the radiation sources w

and analysis of the contained water were conduct

reducatnidont o i nvestigatehéeheoatcodentdtd drive syste
(HCU) . Under nor mal conditions (prior to the acc
contained water samples collected were smal.l i n

anal ysis wed utl h stl S8tiloec o@sne narsatiino t he 10t h power |
t he3 Hconcentration was in thdecdnbhemomedri rddB gt/oL Jb eo |
comparable to the results of previous analyses of
of Unit 1.

Mor eover, the plan is tofbowerontihet iPC¥ watern
i nvest i giamp roosvedmsgmi ¢ r esi stCumae ndafl yt, hepu$/g€C.ng of h
stored in the S/ C is in progress. The PCV water |
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Penetration X-2

Water level in PC
Approx. fm
(202577)

N

V

Deposits containing fuel debris
Water leakage {¥Past water leakage

{isually checked

Lo

i {spent fue
2| removed

1(2021/2/2:

Core

[ Deposits containing fuel debris
Q Past water leakage

Core region

- Little fuel debris remains.

- Little fuel debris remains.

(Partially intact fuel might exist in the
peripheral region)

- Little fuel debris remains.

At RPV lower
head

- Asmall amount of fuel debris is present.
- Asmall amount of fuel debris is present

inside and on the outer surface ofthe CRD
housing.

- Large amount of fuel debris is present.
- A small amount of fuel debris is present

inside and on the outer surface ofthe CRD
housing.

- Part of fuel debris is present.
- Asmall amount of fuel debris is present

inside and on the outer surface ofthe CRD
housing.

At the PCV
bottom
(Inside the
pedestal)

- Most of the fuel debris is present.

- A certain amount of fuel debris is present.

- Amount of fuel debris in Unit 3 is more

than that in Unit 2.

At the PCV
bottom
(Outside the
pedestal)

- Fuel debris may have spread outside the

pedestal through the personal
entrance(Deposits have been observed).

- The possibility of fuel debris spreading

outside the pedestal through the personal
entrance is low.

- Fuel debris may have spread outside the

pedestal through the personal entrance.

Radiation dose
in operation
site™

- Radiation dose on the first floor of R/B is

generally about 1 to 5 mSv/h, but the dose
arguprt]:i the penetration X-6 is high (145
mSv/h).

- Radiation dose on the first floor of R/B had

reduced to approx. 2 to 5 mSv/h as a
whole.

- Radiation dose on the first floor of R/B

reaches several to tens of mSv/h or higher
than those, indicating a high dose level.

] s1e. asop UBIH

Pedee_stjca! @RD. housing

Inside the pedestal

CROD rail
Inner-skirt

- Exposed rebars were cobserved
around the personal entrance and on
inner surface of the pedestal.

L
o Pedestal

HFper tie plate
Cable tray L
L]

E

 ¢riY housing |

Pedestal

nside the| | CRgmdé be
pedestal J

Information on
the access
route to fuel

debris™

- The D/W bottom outside the pedestal is
accessible fromthe upper side of the steel
grating.

- The drogped CRD housings are fallen on
the CRD rail connecting into the pedestal
from the penetration X-6.

- No large obstacles have been observed

- The bottom inside the pedestal is

on the CRD rail and around the pedestal
entrance-

accessible through the pedestal entrance.

- The bottom inside the pedestal is

accessible through the pedestal entrance.

Information on

the condition of
structures
around the

access route

- At personal entrance, the inner rebar and
inner-skirt are exposed, and the PCW
system piping is missing.

- Aldeposit approx. 1.0 m thick has been
observed around the personal entrance of
outside the pedestal (condition, e.g.
cavities, of the deposit inside could not be
confirmed)

- No significant damage has been observed
on the wall surface outside the pedestal on
the steel grating upper side.

- Neutron and gamma-rays of Eu-154 were
detected on the deposits outside the
pedestal.

- While a part of fuel assemblies have

- No damage has been observed on the

fallen, no damage has been observed on
the CRD housing support in the examined
range .

wall surface and the structures (CRD
exchanger, etc.) inside the pedestal.

- Some damaged structures and fallen

- No damage has been observed on the

objects (which may include internal
structures%, and the fall and deformation of
a part of the CRD housing support have
been observed inside the pedestal.

wall surface inside the pedestal.

*1 Data provided by TEPCO
*2 Results obtained through PCV internal investigation performed up to date were presented for judging whether any obstacles such as
fallen objects may exist on the route to the inside of the pedestal from penetration X-6, which is considered as a dominant access route

for fuel debris retrieval by the side access method.

Other access routes through the equipment hatch and others have been investigated under the Project of Decommissioning and
Contaminated Water Management.
Due to high dose rate around penetration X-6 of Unit 1, an access route through the equipment hatch may be used in casethat itis
difficult to improve the environmental condition around penetration X-6.

“Prepar

ed NDF based

by

Fi §.-lEsti mated fuel debris distribution, acce
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5. Installation of the telescopic arm system

1. Installation of isolation rooms . . . . : . .
6. Trial retrieval work (debris sampling with the telescopic arm device)

Carry(\‘ng '”L’JU‘ POt Penetration X-6 connecting
and wark port s'syctureJr connecting pipe

2. Opening of the hatch for penetration X-6

Pedestal
i

Penetration X-6
enetration X6 L. pipe

3. Removal of deposits in the penetration X-6 i

2\ CRD.bottom
s P\iﬂmrm

Remove deposits and cables inside the penetration X-6

e i Enclosure
Intgite ¢ 7T Penetration = | pov ® PPSh dOWr_l deposits (for the telescopic arm) wgkmﬁfrrrg%dﬁgr
= - with [low/high pressure * Boundary
) water] “Trial retrieval
= Deposited debris
=

7. Installation of the robot arm

"""l

Robot arm

the [AWJ]

L

@ Push down cables with

1 I
| @ Remove cables with |
i the [pushdown device]

4. Installation of the penetration X-6 connecting
structure and connecting pipe

(1) Internal investigation

Install the connecting

Isolation room (1) .
structure and connecting

arm
Isolation

valve pipe in the penetration
X-6, and chang_e the_ ! @Remove obstacles (CRD rails,
boundary from isolation wire tubes, etc.) with the - —————
rooms to the connecting .,,@Wﬂ?‘,tf‘,ef‘,pff@iafm,,‘ L_\_I Tip of the fuel debris recovery device
7
structure Sso 7
< et
<
~ ~
(Notes) ~ | < Gold brush type > <Vacuum vessel type:
= Isolation valve: A valve installed to separate the inside and outside of the PCV
enetration X- Penetration X-6 AW (abrasive water jet)
connecting structure A processor with cutting performance improved by mixing an abrasive material with high-pressure water
A 4

(From step 6 on the previous slide)

- 10. Receiving in the glove box and weighing

® Receive in the ]
glove box with ]
negative pressure !
inside ]
1

1

1

1

1

1

Transport box
@ Measure in the
glove box and
store in a container

(From step 8 on the previous slide)

11. Taking out the container, storing it in a transport

9-2.Storage of the tip of the fuel debris recovery device container, and carrying it out

Storage in an on-site transport container and
measurement of radiation dose

@ Remove the container with a
vinyl bag for prevention of

manipulator in the
enclosure

1 1
i |
1 1
| Dual arm manipulator | /i Enclosure i spread of contamination 1
= | !
m TS T | @ Store in an off-site transport !
a Tipofthe |} @ Store ina container | ! container and load onto it)he |
recoverydevice |1 with the dual arm ! ! : '
+ container ! ] L transpolt_v_emc_le_ ____________ ]

i

1

/

1 B
| Off-site transport
= y container”
Cmme.;un; E.é *:Before transportation, measure the surface radiation dose, contamination
___________________ density, etc. of the package and confirm that it is below legal standards

@ Store after placing it in an A 4
12. Off-site transport and off-site analysis

Carry to the transport vehicle

on-site transport container
in the enclosureand
measuring the radiation

dose
. q (Notes)
C ﬁ,ﬁ";g}’:a‘ﬂh},'? preventing - *DPTE container: Stands for Double Porte pour Transfert Etanche
contamination A container capable of transporting objects while maintaining sealing by opening and
container b o 1

closing the lid of the container and the double door of the glove box in an integrated manner

“Prepared by NDF based
Fi §.-2Maj or woffdirngteemsal iinwelsd@tdrigragli aonésueil edalbr i s
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Fuel debris held by afSoiupr deP:@OT( Oct ober 30, 2024)

Fi §g.-33Fuel debris held by a telescopic de

=\ il -
Steel penetration X-6 simulator -

e
A/ in"
“

Photo: Status of performance verification test of the robot-arm passing through the penetration X-6
(Testing facility in Naraha Center for Remote Technology Development (JAEA))

Inside Pedestal '
i Mockup deposit A
v%“‘ m |
Persraion X6 | | Piatform opening |
. 5
\ Pkt cpuring A
\ P
\, [_ intermegiats Frams
) Podest.
o\ B oo otom

Inrtallration of the robot arm in the encl oc
ZPrepared by NDF based on CGEPCO an

Fi §.41 mage of fuel debris retrieval sys
(Arri al Gdaentdyriced/mdl expansion 9gf fuel debris
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e Fuel debris movement flow

8
The firststorage facility JAEA Lai?

Unit 2

&

Measurement
on 1

F

Fig.B8Conceptual
(iGr adual

Measurement
position 3

\|Measurement
position 2

Exterior phot

i §.-Appearance

Off-site
Analytical
facility

$ Legend
Transport container (PADIRAC
[ Off-site transport cask (NHXB
@ Container for canister
Canister

¢Prepared by NDF based on TEPC

drawing from retrieval to st
expansion ®&f fuel debris retri

Surface analysis
measurement
position 3

Surface analysis
measurement
position 1

(0]

of f siced| ldéedothe cbrf eistiarsnpel vea |

Measurement position 1

Measurement position 2 Measurement position 3

surface
analysis
using WDX

Note)

The colors
toward the
rig'ht side of the
color bar
indicate higher
concentrations
of the element,
and the content
cannot be
compared
between
elements.

Results of Measurement result 1 !

Measurement result 2 Measurement result 3

5 g

oy

In addition to the
elements measured
by surface analysis,
Ca, Rh, and Mg were
measured by point
analysis,

Reference)
Point
analysis
spectrum
using WDX

Note) The center
of the measured
view in the
surface analysis
was measured.

In addition to the elements
observed in the point analysis,
surface analysis of O and Zr was
also performed only in
measurement result 1.

¢ Source:l J

Fi 8.-IResults of el ement al ma pcpoil N g daifee df fuierl s td erbea ti rsi esw
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e

A |

r— SUS-based
T Cladding-CB| | "4\ cture
-I I U ‘ I(Zr) Fe, Cr, Ni

L4

/ /
Jv [zr [ |Fe cr

. Trace components (Ca, Mg, B, Gd, Mo, Zn, Mn, Na, Nb, Sn)

.Others (unidentified elements such as O)

T T T T T T T TrTrrirTrTTrTrrToTTd rrrTrIrrrrrrirTrr1rrTrrrTrTrTrrriTTrTTi

0O 10 20 30 40 50 60 7O &80 90 100
Element content [Mg/100mgs.mge. | wt%

¢ Source:l J

Fi 8.-8Results of chemical compositioconl haaeathgedifsinrosft f
retrieval

¢ Source:l J
Fi g.-9Appearance of fuel debri ssescacompdt es evall ect e
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Tab3 elCompari sodhe off r motni ve

t hsecoannddli retr i

eval

Appearance

Weight
Size
Dose rate

y spectrum

X-ray CT

Surface
observation
SEM-WDX

Sampling method

Detailed analyses

TR

Relatively light brown overall, some black parts
on the surface, hollows

0.187 g (Total weight of sample)
Approx. 5 mm x approx. 4 mm
Approx. 0.3 mSv/h (y-rays)
241Am, 154 155Ey,

1258h, 137Cs, and 9Co were detected.

CT values are uneven.

Low densities presumed to be cavities are
distributed.

Volume: approx. 0.03 cm?*

U, Zr, Fe, Cr, Ni, and O were detected.
Si, Ca, Al, etc., were not detected.

Crushed with a stainless steel rod by human
power

Four institutes are planning to analyze the
sample in the future.

Reddish brown overall, some black parts on the

S

analysisobfFetued

econd sample (For reference) Firstsample

Thereis a
possibility that
oxidation of iron
causes the

A detailed
analysis for

surface, shiny regions

0693¢g

Approx. 9 mm x approx. 7 mm

Approx. 8 mSv/h (y-rays)

241Am, 154, 155Eu’
1258h, 137Cs, and °Co were detected.

CT values are uneven.

Low densities presumed to be cavities are

distributed.
Volume: approx. 0.1 cm?

In addition to U, Zr, Fe, Cr, Ni, and O,
Si, Ca, Al, etc_, were detected.

checking it is
planned.

Similar results

Similar results
* Under detailed
review

The second

de br |

difference in color.

sample was more

homogenized.

Crushed with a stainless steel rod by human -

power

Five institutes are analyzing the sample. -

¢ Source:l J
313Key issues and technical strategies
With regard to the design and planning of fuel d
incorporate the findings to be gained (through i
information and expérriieanc oi ea cridneivtrad?2 ifnoomm t he subs
expansion and further expansion of the retrieval s
This section describes the following.
3.1.Butl debris retrieval strategies in each uni
3.1.8n2ernal investigation including Atrial retr
3.1.8GBadual expansion of fuel debris retrievalo
3.1.8Fdrther expansion of the retrieval scalebo
3.1. o08Btinuation of accident analysis activities
the time of the accident)
1. Br6gress of research and devel opment for Afu
17. 8ssues in examining safeguards strategies
3131Fuel debris retrieval strategies in each Unit
Bel awtehe sitecsotmenpn for al l units and édmopageghesesp

strategi es, i

for cl

t ems

arity.
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(1) Common

strategies for each wunit

Since each unit has many areas where direcft Vvi sl
to conduct further internal i nvesti gdturotnhsert o
expansion of tchethetrneeali gatien will profeed w
the internal investigation plan in the futpbhre, w
that will be developed, to clarify whicbhheeaf eas s
demonstrated thaemettyomeseasébértiand useful sur v
wi || be expanded, as wehd daisr escuthi noenr safb | teh OfVise |
strategy should be verified to avoid enginT:ering
t he met hod t,loa sbheed soenl eechteed nf or mati on acquirfjed by
The issues are to analyze and determinesithke cal
and make i mprovement s, including to the organi
recurrence wil/| be incorporated into sBshethel |l o\
retrieval methods that eliminate anticipated ric
be prepared in advance for risks that cannot be
Fuel debris retrieval-dasd, Deverxecearnwidr o mmen th.i g.
control devices are wused under vari oussictier cums
operations. The madmrtternaln cdee wifc e nondean ¢ sitr@er at is @
need to be considered. The issue is examining
each process including the entire construction
retrieval and required resources to be allocat e:
Met hods that enabl e -srietter iceovnad i teivoenns icfa nanlolt dre i
met hods (robust methods) not easily affected by
be examined while takti@agcomdiot iacrcst wndfcalmwna s td amsa
equi pment .

Since work wunder high radiation doses is requi
continuously taken.

V Reduction of radiation exposure for all worke.l
through decontamination and shielding).
Prevention of concentration of worker radiatio
Securing of human rteesrom rpeerss feaotn vae liomgoper at i«
Devel opment of a radiation exposure assessmer
pl anning and radiation exposure management

V. I mplementation off guoo kliexiimgcyi mulaathedgenvi ronme

Further consideration should be given to the eve
should be gained through internal i nvestigation
that deposits flowed out of t hei npge ddeesptoasli.t sT hienrseif
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outside the pedest al and the possibility of dep

and incorporated into fuel debris retrieval me t
@uUni t 1
The following should be consideffaedther pedxmaeerdi ovin |
retrievwvwal scal e

R&D and engineering to-sapel withe bR&Prroenduletds dam
throtighal omedrigdwadlual expansion @ofnfUeilt d2bwi kI

incorporated into device design, retrieval proc
study results of the retrieval met hod for Uni't
I n previous investigations and analyses wusing
al most no fuel debris in the core. There have b
internal i nvestigations. I'n | igHtoranfataloln talbios t

inside of the RPV/PCV and take into account t he

As a result of the RLWbinenRed\Mnlaan di ndweosntei, gsaufmieoen | |

foll owing findings have been obtained and] wil/l
OQutside the pedestal, deposits are distrfjibuted

V. There are deposits of nearly wuniform heflght a

housings, at the inner bottom of the pedlest al

V A fallen CRD housing -elnztladli chgv imud 2)i pil g ICIRdDc k
opening used to replace the CRD from inslide t h

V The | ower concrete near the pedest al opeéning |
wal | of the pedest al is missing around tfthe ent
concrete, no major damage has been obserjved on

Appropriate consideration is also given to the

V. The sizes of the RPV and PCV are smaller t han

|l ayout is different as well
V As a result of the previous investigations, it
inside/outside the pedestal is different from
@BUni t 2
Currefhtri gl Or et ruinedvearlway, anirabdealpllyanex palntd f ue

retrd eval

The issue is | everaging t hterilan ool eetdrafpeaghdduian e d |
expansion of fuel  Thhebdesi grtrpeoabcti on, and in

facilities needed for fuel debris retrieval sho
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V Facilities for retrieving fuel debris/safety

criticality control, etc.)

Fuel debris storage facilities (The first stor

Mai ntenance installations for retrieval system
The previous PCV internal investigations (insid
using muon indicated that a | arge amount of fue
possibility of there being somekéugplthatttheecbu
that fell to the PCV bottom has spread outside ¢
and outside the pedestal have not been conduct ec

the inside of the RPWe/dPCV should be obta

The issue is leveraging the knowl &dwyafr @rati hneerd t
expansion of theHoweveeyvasiscaliet is not the pl a
wi t h t hknicscessdemet hod, retrieval met hods shoul d
knowl edge gained and the initial study results
@HUni t 3
Considering that the removal of fuel in SHP has
with other operati omdi,mpamd etiteet theen vri eraocntmoerqtbui | d
ma dfeaster than Unit 1, it was determindrtihat r e

expansion of t bhaheeaed rofevednhdapsraddeti t cal wapp| ibeat i

advanced

Previous PCV internal investigations (inside th
support has partially fallen and defor med, t hat
part of the pedestal, including sthecreaesopres
that there are deposits assumed to be fuel debr
it i s estimated that a | arger amount of fuel d

pedest al and spread out okethacpesdesopénitmgoulgm
inside the RPV and outside the pedestal have no
information about the inside of the RPV/PCV sho

31321 nt ernal i nwed tufdgrantgilonbet ri eval

Tha rial ordnhite2ais intended to access the inside
for further internal investigations and collect sm
I'n this operatwamadent exprosidea an i solation cham
carr-ymngoom, etc.) to be built dur i ng -6t,h ea nadp eann n g

enclosure to be newly aprnevtiedaed p@dwvh shtbnt, crectlea.s)e,s si nc
conventional containment barrier was6.l oAklattheodu gihn itt

smal | in scal e, t his is a fundament al form of sit
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containment barrier outside the PCV is extended by
of thdt PigWeaacthi evement t hatftrtied rdiuesar smilgb ial itteyl ecsfcopi ¢
has been confirmed.

I n th@érfiaftsitusi mnigewalt el escopic device, the operat
pusihn pi pes being connected in the wrong order an
camera on the tip jig. However, the first amatri eva

i mpl ementing countermeasures.

The causes of the former event were idsesntiefiwedkas
for general preparations and other related tasks,
addi tion to anoriinesnutfefd cp emndg g efavteil Wde cfomst taknbhs i n |
dose environments and job training in simulated en\
i mprovingfitthepippesehnumber iidentification method, re
schedul e, Bnd opketbhs mand verifications through job

itrial owasrisecalessfully compl eted wiitthe dviore&kc thyo bIsEeP

empl oyCepeesr.at i onal failures in high radiation dose
chamber in the past, are serious problems that i nc
of worker resources. Therefore, iimmpoprrtiaonrt dtios ciudsesnitoi

range of potential neveneasuaed tollmynemame the fre
and the countermeasures to be taken should they oc
Regarding the | atter event in which abmesimat antma
camera, it was assumed that the cause was a | arge
radiation doses affecting the bdatHei pesdebi het gaoc
unpredictable event in a high radiation dose envi
essential to verify the test and otbsetedwbakin con
The experience, knowl edge, and other related inf
events should be incorporsaitteed TWaoer kk.esendsf el €fHabuor
work was completed as planned by i mproving the dev
first operation and training workers.

As tishtihse first fuel debris retrieval at the Fuku:
during the process from examination to the retriev;

the analysis of the retrieved samphgsewifbktbe used

Int ernal i sivrecsltitdyianagl oom €t f ueltadebrt-aemrabetpl anned
the fhitmal.confirmation of a series of tasks is wur
Naraha Center for Remote Control Technology Develo
verified, taking into account proicleidtuy eby tbapér &t anr
reliabil ity nofadtdne idenv,i cier.radi ation tests were car.
the raobnotby applying the case of the image abnor ma
camer a. As a resuwubksj sttéhrec er acdd waltd ono't be confir me
manufacturerdéds specifications in some irradiation
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site environment or condi tdiothes & rmaiMosremairnstasne et hé¢ a
not possible to obtain the ammeg tgyapedriodfs wamed ac ade
thaperati onaclalnyerarsi twioealldavdbeeh t hose wi t hwiat hpraven

telescopicDuevioethe additional verification on v
mani pul ator following the change in the mduntaedld ca
retrooévdluelsidnegb rtikger om,oh st expected.to begin in FY 2

I n preparation for-atrhms ampluincatrit@am nofsintelsqgt the i s

v
e

verification checks under various <conditions and
n
e
f

emergency. For this reason, the madess$aryenpuepgartd
required functions ar-epshéessési ¢that hsomgh amechk he
identi ied risks are eliminated. Il nupddiesit ean,doi tnc
replicate timecdé dreendarnsttipdeslty, and therefore, necessse
prepared for practical application.

Moreover, due to the uncertainty of the condition
additional work or rework may besirteequsiirteuda td eopne nadni dn

work may not go as planned. Bid adr ipm cteleids siarf erhiyn da,n

Furthermore, each of these operations has no prece
etc., gained through them should be | everaged appr
addition, itwob ice®nismpert amt advance troubleshooting a

to go with it.
3133fAGr adual expansion ofo fuel debris retrieval

During the peri odf tbretfloare daxhpamdiacngioffi shedmwassBey:
fgr adual expansion otfo fpuredc aeedbrwist r egrthpamdti enseba
and i ssues hirdbtwigthr f eé diiweivtahl t he main objectives of

equi pment , obtaining data on the environment al i myg
the retrieved vol ume, obtaining data on the compos
| argmember of sampl es, amd ea cocfu muolrakteirmsg ienx preertired ev al
1)Retrieval equipment

The retrieval equi fPgnmmeandtu atl o elxgpamseodonf odwifllielbedeb
i mproved by increasing the payload and enhancing
i mprovements identified during theé rvierli @riedtartiiieawna |
pl anned to expand the range of retrieval step by
retrieval of fuel debris that can be gripped and
with cutting. Cemsibeegatvieontwi theapossibility of
range of cutting. Since thhenmneltasurhe i grst diureil n gl e
the PCV into the enclosur e, shielding, meafsur es &
contaminati on, met hods for transferring fuel de
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confirming the maintenance of containment barrie

remote maintenance are being studied.
The key technical i ssues and countermeasures are
Ensuring containment performance of enclosure fo

I n the retrieval operation, the process i s repe:
PCV into the enclosdirmred sthoriynggi moutnitto ¢&®es out s

forsione transportation. As a result, the encl osur
i ssue is to secure the containment performance of
This work is performed by controlling the presst
in/out. Therefore, in order to confirm airtightn:e
the duration, the issue is -inot plelrdtoironn ptre otr onfo ctk!
and subsequent abnormality monitoring.

Ensuring the reliability of the manipul ator

The mani pul ator to be installed in the enclosure
operations and maintenance in the enclosure. Ther
is a challenge. Sufficient n/rmainntnegn &mae as hwvd uled ria

in advance to train operators.

Ensuring maintenance of devicessamud ceumdreironk as |

Since the work period is in the order of severa
preparation in case of failure is a challenge.
encl osure wildl be installed, hasl ta phliagche rtaodi me i
mai ntenance, it is planned to construct a mainten
equi pment or enclosure itself, and decontaminate
mai ntenance buildingerAgethée egspreEei escedrglaicened t

mai ntenance of equfiuprmehnetr/ deexvp acressi ofnodo fA tslyes treent rt ihe
can reliably preserve maintenance records, i ncl
measures, should be established.

From the perspectives of research/ development an
ensuring safety and the actual site applicability
of technology devel opment and pfeparatiioagsalf oeqgab
a timely manner.

2The first storage facility

When designing the first storage facility, ther e
receiving retrieved fuel debris and transferring
0One proposal is to retrieve fuel debris from the PCV by pt
containing the fuel debris in containers.
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installati on, there are also many interfaces bet)

facilities The ftihrestvictinr age-sfcadiel iftaxciils ttyhal efsii gsite d
storage of fuel debri s. Therefore, TEPCO's detail
essenti al for the resolution of pendingn iasdes a

nstall ation phases. The exper ideenscieg naman dkinloavtl ieag ew
are expected to Ipe ol eceé¢r anga d gceoometorfto Itamel fwaa ikl i ty de
i nsta,lwhitiioom ar ef ureiquer eedxpaoamsi onaof the retrieval

As variowontemdt elevices will be used for handling
a critical i ssue is i f they cam beheoperaactite i hads oppree
work details wusing these devices should be thorou
potential risks should be established at the desig
design. Further mor e, the desitgeisoperatorcatiran niamag

conduct ed byher ekfneorwliendgg et carned aetkepde irtgoe nzmed ope-rati on

control devices gained from the pirreicaldioamegt PiC&/valnt e
3134AFurther expansion odf the retrieval scal e

Since fuel debris retrieval i's an pmpjoedlddt i ps o
retrieval in a reliable manner affects the success

should take responsifbudli tgetroire veaxla nmeti magd st hfer om a
standpoint, considering not only their technical f
This section first points out the main factors th

considerations when examining or evalwuating retri

outlines TEPCO's design-Cotmmdireeppebasednan ftimal S$yb i
future plans. As a reference, changes in consider
Technical Strategic Pl a3ls2 are shown in Attachment

31341Main factors that are making fuel debris retri
The Fukushima Daiichi NPS containing the reactor
environment that is substantially different from a
the following factors that make fuel debris retrie

n Extremely high radiation dose in PCV and RPV

The deoswei val ent rates in the PCV/RPV are on th

hundred Sv/ h, and they are inaccessible to huma
°o Highmhdiation dose in reactor buildings

The dose equivalent rates in reactor buildings

mSv/ h, with human access | imited to a short tin
d | nsuf f isciiteenti nofnor mat i on
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Due to the | iamidt aboboes o0f is disfiftiecudlIntf otronad b toa
there are many areas that must be considered ba

Building containment barriers

I f existing reactor buildings or PCVs are used
be given to the fact t hat they are damaged by
deterioration. On the other hand, i f edew iccont @
requires considering their seismic resistance

factor s.

Possibility of criticality
I't is necessary to consider the possibility of
changed in response tonRPY¥, swheaenti d¢dtmei subbei tPi

mai ntai ned.
Quantity of waste generated

Regarding solid waste generated by decommi ssi on
of solid waste generated as much as psesseble

storage/ management .

3.1342Considerations when examining and evalwuating r

The following are points to be noted when examini
of the major factors that make it difficult to ret
(1)Considerations when examining retrieval met hods

Appropriate establishment of requirements for e

a

(7]

—

a

n proceeding with the design sittudys onne cfeusesla rdye btr
comprehensive judgment from the viewpoint of p

fety to be aimed at in the end and the work per

mportant to assess thati mpaetatiehsasaédeey occur s,

r criticality, and then to set the requirements

Estimation of information needed to study retri
Onsi héormation on the |l ocation, qgqemwnitidiymeand( go
at e, contamination den,seittcgnd t PA@Per att lerren,al h wcmindi
equitroedexamine retrievali fmestthcolds i nfTchremetfioare, i s
omprehensive anal pasper aodmed dbhaeca ¢alsctanmaevooubdy

nternal i nvetsiteglhikematran,d &mebvw rfadpen past accident
esearch, and experimental esti mattehseonamdegabvi ae
ondi Thesee. efforts should be continued hereafter

he information used to examine the retrieval me
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examinhbi partficuladarar etmJnevtafM@r addakt hexpansion of

retrd emalw i nformation and knowledge are expected
results of the retrieval systems, data on the en
composition and properties of fuel d edb rwiosr ko batnadi n
other relevant experience related to safety and e

e retrieval amount , despite sBheuamnicemtailThityg b
owl edge will serve as i n\aultuafbolre tihnef osrunbastei qoune natn

o x -

trieval met hods, including the design of retrie

t

h

n

bt ained frapmmplpircaditoivdnasl be appropriately incorpo
e

or further expansion of the retrieval scal e, a e
e

dunc tmeoasur es.

Devel opment of fuel debris retrieval scenari os
Given the |limited under st aniditi megc eost atrhgex asnitnuea tfiuoe
debris retrieval scenarios by premartagietbnared at o
containment, trahnheheexamdns ngr algre rd cervsail d enreit rhg dfsu e
retrieval scenarios, multiple options are anticip
of technol ogi cAflt edre vred wipemeintg t hese sever al pat hs
and narrow down the paths to take according to t
depending on the information obtained thereafteil
scenéraito htas been examined is not reasonable. 1In
the drawing board and review the retrieval scenar

Clarification of requirements

As foff uthber expansi on gofc otnhpea rreedt rtioe vtahle sccaaslee o f
debris fradmidnidaeadr fgenvaadl u a | expansion o, fukdé de

operations, devices and equi pment, and facilitie:
wi || be wider. Therefore, the challenge is to pel
Fukushi ma Daiichi NPS, i nclFuodri ntghiost hreera scoonn,s tirnu ca c
requirements f oruioppneernatt iroenlsataendd teog retri eval meth
control, operability, maintainability, throughput
(site use area, interfacing with existing systems
etc.) should be <clarified further. The interact
considered.

| ssue identification and verification of actual
As a method to systematically identify issues |
effective means is to examine the construction s
debris retrieval, maintenance, dmdenadnrmpyl dtsisarsoft
significantly affect the actual site applicabilit
addi tion, breaking down the construction sequen
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compl eteness of the issues to be identified. More
should be examined and verified to ensure their
study phase.

(2)Considerations when evaluating retrieval met hods
Setting indicators/criteria for determinati on
When evaluating retrieval met hods, in addition
target safety | evel and to check the actual site

the five points of focus (-ardfeent epr)ov erh,e efefsiuditesnt

on resources, processes, availability of workers,
decision indexes. In addition, decision indexes
studying retriawvialy mehdodsi terica used in evaluati
assessment reports, structure evaluations) for ol
met should also be clarified in advance.

313430utline of design studies at TEPCO

Starting in FY 2024, TEPCO conducted specific des
report oComriet tSapdodt Ut hree s elxtaseidnf®etrri eval s$oehatiasi
pl anning an®fptbeesessl ts of -Ctomars & tseteu driad sn,| yt hdd sSw

details and processes (preparatory process), and
start-sofl éutbktrieval, which coul d be linndaidcdaitteido nwi t
for aft-ecatberétutieval of fuel debris, as there is
tasks and installations wil!/ be reexamined based ¢

i nvestigations and R&D. First, sthade Toohnicyalf o3t res

retrieval met hods and retrieval scenari os, and pr
resul ts. Next, it describes the processal epregan &tva
which can currelnihg bet pir ®voatlke stcheanta rfiuot,urne i nter na
etc., may find new issues due to, for example, a si
distribution and the dicdamsibdierndn atni.omlewotada tt ihoeanshea, s ir
scenarios may be changed, and in some cases the me
NDF checked the status of TEPCO's design studies
the results of discussions with NDF into their des

313431Exami npoli ooy eft o imev &ad d

As indicat eCQlommi Reheerr3udbs recommendati ons for sel e
the method is based on a combination of the partia
it is appropriate to consider supplementing the i
reg¢wval met hod without being bound ibgolcioay,e nttheenfadl I

showspdlhiexn ewshi ch a particul ar empharsetsr iwawsa.lpl metehldo
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See At tRle2H mdrentt @inl ¢ he advantages and issues of =eac
ecommendations for selectingCammefRe¢ehpar ta.s) i ndi cat e

Access through small opening

Considering the characteristics of the approach
principle, access to fuel debris should be throug
use of the shielding functi onwalft Btehree be/x issutpipmee sis
radiation | eakage Tfhri sm awistohrierd utodtfisho@Q%e qei pment
with additional shielding functions.

Uni fying and simplifying the handling of fuel deb

Considering the characteristics of the approach

plan wil/| be developed to unify and simplify fue
coll ection. One possible measupeéeceilsoswedreppoecees fu
the bottom of the PCV, and continuously collect t

Combination odcdaeps and side

Since the inner PCV can potentially be accessed
of the PCV wildl be eaclcleescst ende t thsoidn ga | tedneec,essiathee d dh ¢
addition, continuous <col | ecptrioocre swii Inlg Wenp ptbhaeh nte @ p
access naectchetsksr otulggmal | opewiilnlg e Thaep ppgli@erd. shoul d
devel oped so that the route for collecting fuel o
the operaitn ngr ibnfcoiophl ee , cee | fl e tarnide vtahl equi pment to b
operating f | enc eexhcoeusisd vreotwe iAgh ts ulcihmi tas pl an wi | |
process fuel debri g oimmetroosmhl t hpi epesi agdat the
where damage is estimated, into-atbesbBomebomodf i she
fuel debris is continuousl!| yt opotaindlecedsi anetbmbi nat
The | mag@getse faobrove ariehkis§ ollin
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Cover pccess Policy@® Access through small opening

vI_'

equipment

Cell Support, v Use shielding function of the existing
(Shielded room)~ SEELS'EU < shielding walls
J & = Minimize the size of the cells to be added
TSNS S . [ ¢ SLATN

~___ Filler Policy@Unifying and simplifying the

material handling of fuel debris (processing,
collection, etc.)

¥v" Process fuel debris into small pieces

v" Collect small pieces of fuel debris
continuously

- Policy®@®Combination of top and side-
L7 2 access

o _‘.‘l}!_;
oy

¥v" Lower fuel debris processed by top-access

{:?’é} through the opening at the bottom of the
u?f"‘f’i‘ﬁ?f"‘i}%‘?ﬁ}ia RPV= Collect continuously in combination

with top and side-access.

===p Flow line of fuel debris v Collect continuously even with side-access
method alone

CZSourTkEP GO
Fi §.-10Conceptual drawing of thehreutgheval scen

3.1.34320ut line of fuel debris retrieval scenario

The general picture of the fuel debris retrieval

col | eocft iao s mal If uged a rdteita\ Bd fe ¢ glhlascet,idton)n whi ch the

the design study for the retrieval met hod wi | | be
RPV internals through internal investigations, as
coll ext smgl | guantity of fuel debri s, such as col
Averificatiooobfepuninodeasisong, ated technol ogies phas
dust dispersion and changes in water qualiityg wil!/
(trial processing) of fuel debris, and incorporate
gas and | iquid systems (those that are primarily u
the gas and | iAqdudiidt iisonmaa Idlayy ol G Ve)di.tlilomcont i nue to col | e
such as data on the fuel debris properties, and in
faci Thehnhes tshcealfef ulelt ri eval phasedo wildl be tadwasnced
that i ncorporAadtedpstt l@gp parbooasceha d,o pusidng t he new infor
experiodaticreed at aeachnptagéor the next step's desi gl
appropriate environment in order to safely conduc
necessary environment al i mprovements (e.g., radi e
obst gclwed | be i mpl ement ed-sheafeo Meorrekbeerst arhe oPCVY hea
RPV wil | be accespedatirogp fheotppahfd side (the per
the reactor building). Fuel debkrciceswi,| lorbédéyr etormbe wn
met hods (S48 . Filg. tdelfollowing exampkbtegessetrreval C
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preparati-@aac dsosr itsopcompl et-accedhe metphadsd wiildle be

retrieval

Verification of processing/

Stage AT collection and associated Full-scale refrieval
small-scale collection technalogies, etc.

Removal of obstructions outside the b
(1) reactor building
EnVIronmentaI Dose reduction and removal of
improvement obstructions inside the reactor
building
~PCVinternal *1: This figure is a conceptual diagram, and each bar does
Investigations/ not represent an actual period. ]
mall-scale collecti VoTiticationot *2. Internal investigation and refrieval bars also include tasks
processing/collection such as licensing and equipment installation.
- and associated
(2) Side access technologies, etc.

Fyll-scale Retrieval
(S|de accesspoint used first)
Full-scale retrieval

CQ’?SUUC"OU _le (Both top/side access combination: ]-
A Fuel debnis inside RPV is lowered and removed from the side)

@7 ilIﬁrF;‘;tiig?tirgzls J Construcfpn of Support structure
op access )

Verification of
rocessing/collectio
A andasgnciated »
technolegies, etc.

¢Source: CTEPCO

Fi §.-11 mpl ementation items and flow in the r
a Outline of each phase of facelesddebri s retrieval
I nternal i nwersaddghei ophhedti on
The objective is to acquire the information ne
coll ectaina@n associ ated technol ogi es. Condition and
the pedestal as well as information on the distri
wi || be obtained through internal dienbvre sst ipgraotpieorntsi.

other related dat aoivl kat tsbreagldb tgauiannetdi thyy of f uel d
inside of the pddestsali giant edniutsi3ngwvaasn under wat er R
the platform inside the pedestal and the area out
reason, the following wild.l be specifically perfo
pedd al using a drone -5Brodoghvepehngatibonomf Xthe
underg-teueat pedest al usi ng an e R3d50;s caonpde itnhvreosutgi hg ap

the inside and ouusiindge a@fdnrntdhre pteldi6ea u golll | peeonteitarnat i o

smal | qguaretli wdyetdfisemot e .c oKnetyr celn vdiervoincreent al | mpr o
this work is started include r adi6atandn tdhoes er e neodvua
obstacles to establish an access route.

Verificationcolfl patdicadrsass 9ag¢ci ated technol ogies ph

The objective is to acquire-sthkeintborimavabn Dat
data on obstacles inside the PCV and dust disper s
debris processing will be obt @pirmendrtihryobgh i thrcioalpo
the design of gas aaanndc illil qauiyd. i sistrtddfrtisctaito s o f w
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processed particul ctod ¢fdcavli | Helbrei pecdomrimed with a

conti cwodbeicnt itokmec afl lel Ir et ri eval process. Th#$ acces:
to the pedest al through the CRD openings wil/| be
wi || be attached to the end of the arm of t he
envenment al i mprovements before this work is sta
the removal of obstacles on the west side of the

access rout e.

Fustale retrieval phase

The objective is to complete fuel debris retrie
access route (possi-bBeanhad e3EbIt)P o mbreal)ude X nsi de |
than via péneiftatbeneXtabl i shedan oouthlaett iftorc acna rbr
fuel debris retrieved from inside and oluitguide th
separated water. Obstacles wildl be removed in orod
access opening orf utetHe dpedededast din,siared t he PCV will b
coll ectiiomst, fuel debris retccesal mat hbdpbewghnchs
accessibility. Onaecesgpiasatctoomm| ¢ dae ctesibe med h oadrsd w
be combined for fuel debris retri dwale. tkKeaey evovik
started include radiation dose redudBi andandtdet Aéf
chamber to establish an access route.

Tab3 e2Overview of each stage ofacfceesls debri s r e

. G Verification of
Internal investigation/ . . .
small-scale collection processing ,collection and Full-scale retrieval
= associated technologies, etc. g
1 ove

'€= Fuel debris collection route _|

U []/ | [] /" l Support structurg | Top cell Lﬂ HJ/?#S@E%
{ pE— E Ing

Drone Processing head
A L ontinuous Continuous
Schematic retrieval | - retrieval
" equipment equipment
diagram sk JRIL e ’i
rm 7
rioh/ Penetration X- i Penetration 1B+
- TIProom tration X-6  TIProom
Side-accessonly Top/gﬂgfgc?éé;c?ﬁ'bﬁﬁmn

= To obtain information
necessary for verification of
Purpose processing, collection and
associated technologies

« To obtaining information
necessary for full-scale
retrieval

« To complete retrieval of fuel debris from inside and
outside the pedestal

= Obtain data on the condition
and environment inside and
outside the pedestal

. « Obtain information on the
Details distribution and quantity of

fuel debris in the PCV

« Small-scale collection of fuel
debris, etc.

+ Confirm interfering objects
and dust effects during fuel
debris pro<:essing1

« Confirm data on the effects
of water quality changes

+ Collect particulate fuel debris,
etc.

« Construct PCV internal access routes other than
penetration X-6

« Remove interfering objects to secure a route for
transporting items from the pedestal worker opening

+ Process fuel debris inside PCV

+ Continuous collection of fuel debris inside PCV, etc.

) . q » Dose reduction and removal
REGIEY Dose reduction and removal of interfering objects in the « Dose reduction and removal of interfering objects around

environmental  of interfering objects around
improvement penetration X-6 mistRE:grt of the first floor of X-1B or TIP room

¢ Source: 1°
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b. Overview of each stage of -daucdssdebris retrieval

I nternal investigation phase
The objective is to acquire tshcealien froertnraite voanl npehca
constructing an access route into the RPV, i nfor i

internals and radiation dosetsriimwstiiden tdared RPWanaist
debris in the core and its bottom, wil!]l be obtair
i nvestigation by accessidsaagcemal roaopeniahyoswei doth
the core andhiidhlk ibotexmectwed to be extended in t
procesoildg,ceahdnassoci ated technol ogies phase. As
access throwelpatrraeg odr ydrt (hereinafter referred t
the bottom of the RPV is also concurremdutye bwiilnlg
be applied on site. I n order to perform an intern
t he-atcacpess route as earlyiasepbobsgabkeeyithéehpl ancei:
by drilling smal/l openings from the operating fl
removal, existing shields, and shield plugs. For
be suspended dodolobmox hi nstalled on the operating f1l
damage situation inside the RPV, images of the fu

Verification cofl | pcrod easisongj ated tecbmeddoglies (i

coll écpihas e

The objective is to acquire t hsec ail ref orremartiieovnal n g
Reusing t-tmentaiboorveed access route for the internal
openings via top access, a tobl bdeviiamoent ad tnd .n,g wvai
installed on the operating floor. The processing

reactor to verify the effect of dust dispersion r
same wacyal It ddceetviiocre iedsasgehdwered into the reacto

of particulate fuel debris is collected to obtair
Fustale retrieval phase

The obji saamtoimpd et e rfeaterli edwadlricecf in the RPV. I n pri
evel oped so that the route for collecting fuel C
nd the cell, retrieval and other equipment to be
buld not become too heavy. A secondary containm
ontainment barrier upper cell will also be insta
or stalk r8ewvweewnhl .access routes wil.l be establ
hroughout the cTor € aanmd/ iftuse|lb aotetbam.s out of the RP

- ~ = 0o »n 9 o

|l ower the fuel debris through the opening at t

o
s damage, to the bottom of the pedestal. rThe pro
el | wi || be shapéedKklei devacmaswti t haapimpaehi ni ng he
u

itable for passing throughobkmaAkd i foger ndidnegsss i anrgd
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head, it is assumed that it wil!/ be,

t he
tou
i nt
deb
regq
pr e

processing method can be wunifie
ghness, shape) ; processindg faeaerd
0 smaThe pt epg eesnadde $3§ drmet hods wi | |

ris once the retrieval equi pment
uired before ithméclsudvmrtkhe sr smav dle
paratory work for top access equi

for exampl e,
d regardl ess
e bpeéersf wrame b el
becaeloimbéthed t
via top acce:
dof structur e:

pment

Tab3 e30verview of each stage odcdeed debris r

- PR Verification of processing, collection ¥ -
m Internal investigation P iated technologies, etc. Full-scale retrieval

I II D/ ﬁ_ [ Top cel

&= Fuel debris retrieval route! Eﬁicﬁ‘sgnt

Investigation - Trial processing head | || )
Schematic head - - Collection equipment A Pmﬁssg'ng_
diagram | cznr gl
- Dosimeter
op/side access coordination
- To obtain information required - To obtain information required for - To complete retrieval of fuel debris
Purpose for full-scale retrieval stage full-scale retrieval stage from inside the RPV
+ Confirm the condition of
preexisting structures inside the
reactor
- Construct access routes inside « Construct access routes inside the RPV
the RPV for investigation - Collect particulate fuel debris for retrieval
Detail purposes « Trial process fuel debris + Secure a route for transporting fuel
BB - Obtain information on radiation + Review the impact of dust during debris from the RPV
doses fuel debris processing, etc. + Full-scale processing of fuel debris
- Acquire information on + Collect fuel debris (side access), etc.
distribution and quantity of fuel
debris in the core and at the
bottom of the reactor, etc.
Required + Removal of structures that interfere
environmental — = with the installation of support
improvement structures for top-access
ZSource: CGTEPCO
c. Outline of the additional building installation
For -sfcwllle f uel debris retrieval, ancillary instal/
l' iquid systems, fuel debtrriasn/ swaesrt et raecactenpet mtn csey satnedmsp,
systems and compressed ai 6isopphygptsabtemé adbegeilh
|l ocated inside the reactor building due to space
Afthe additional buildingo) wildl be constructed on
of itmetall ati ons mentioned above. The current pl an
and wutilities in the /aidguitd osagapbtdms| diagdeThgnegas
obtained in the vercioflil ceantdi cans ©d c ipatoed stse mlgnol ogi es
make them rati onSilncienstthael laadtdiiotniso.n al buil ding house
and =®icdess, it is shown at the bounHKiag .ylllbkeetyween t
environment al i mprovements required before this wo
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and structures outside the reactor buildings that
additional buil ding.

d Outline of the installation of a support struct

A support structure for top access should accoun

damaged. AsTasblBoe#tn hene are two proposed patterns f
norstchut h working pl-aesorimramdwaslbeafhevom&i nly pl at f
is to install it acr osssotulten rdd acetcdri omuisloditatrggti n hea
the | oad of the support structure. This plan wild.l
However, the challenge is that it requires the rer
Conversel yywe stthef reaamawor k Ipliatn iimmeadatm dase#ati on so
undamaged portion of the reactor building can suj
construction work. This plan wil!/ i mpose a | oad on
t hat the hweicgehtl sofantd retri eval equi pment to be in
Since it is difficult to determine which option is
the main Kegppessal sonment al i mprovements required b
the dismantling and removal of the radioactive was
covers for spent fuel r ermmrvtal Wwaorrk it e tpdl reeotpfaesreol, adaon
covers, etc., fbrfepetnhef peldgrossmnmedwoaraks t
Tab3 eddlExampl es of newly install ed satcrcuecstsur e ( s ufr
ngaggupdlf,s North-South working platform plan East-West framework plan
Unit 3 Unit 3 Radioactive Unit 3
@f rbi waste disposal Tu?:‘:i.,
Working building building (Rw/ buildin;r
Areas to be platform )
dismantled 7 ‘ ‘
) forﬁm‘?gRe/B @ Pramewo(ig it 3 Reactor budilding
Schematic Unit 3 y m
diagram Reactor '
buildi
Additional | Additional
building P building
Expected Interference with Unit 3 radioactive waste Restrictions on loading equipment due to the load
main issues disposal building (Rw/B)) capacity of the reactor building

ZSource: CGTEPCO
313433Procesup to the -stale opéePfe@epomnbtory process)

The current design study has exami nedalteh er eptrroicees
(preparatory process) under certain assumptions. S
t he-sfcwmllle retrieval process iosnwsatruddy.i tMoirse orvoetr ,i macsl
there are two proposed patternactesst met bogwptolmt net
working platf ewensftraam me.vaaT tkeea tf or e, the processes fo

exami haehld eBlan@ab3 eBlshow the process for both plans.
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t hat

prepar.i

ng

eawte §tr amewlbaks

t he

further

resul

required)

TabB e8lProce dsi

t
veri ficat i-soint e( tihnofsoer nfaatri owhriitchhe ronsl @ s fi igmi esrt t

of t

ng

f o
A
hi

r side and teopuabcevons kineghpepdatfor
Il take 12 and 15 years (about 12
s estimation assumes that progre:c

tis@ulNbi wlr&kt f orm pl an

as

support

access

Fiscalyear 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Retrieval via side-access Full-scale retrieval starts

[ T [ T [ T [ T T

| Preparatlon process for side-access : Approximately 12 years ———t---

Process for ' In ernal investigation, sampling, verlf ication of I tallatlTn of r riejal,
ground hé- cessm /collection te chnology and lancillarry work
floor of R/B Top/sidetdccess
tratxoio)%?s §ﬁd ao : ‘}‘;’JﬁF Radiation dose reduction around pe hetration : pcoor ination
' T - 1B, TIR room and acgess route 1
4 1
'---l----l---L---I—---[----{-—--}-------I----I---- ===t=-
Retrieval via top-access (North-South working platform plan) Full-scale retrieval starts

| I | | | | | | |
,-] Preparation process for top-access : Approximately 15 years I—

P

ation of retrie|

Process for

upper R/B ! nternal investigation, sampling, verification of [ [ Instal

: Yy WOr ks > 1

\ . ) o Tpp/sideraccesq
Process for . Construction of additional building and plakform | coorgdination
yard around | 1 Demolition and removal of Unit 3 Rw/B T T T A 1
buildings ! 1

By ey gy pepepays epegep spepepey Spepepe fpepegs pupepe gapapey spapeyey SPUPNH NYUPUPN UPIPUp QUpRpN

¢Source: CGTEPCO

Tab3 e@Process i EadMeismigamd@bak as suppor tacsctersusct ur e

Fiscalyear 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Retrieval via side-access

— ] Preparation process for side-access : Approximately 12 years |. =

Il
| Ful[-$cale retrieval starks

de-acc

" o . )
Process for 1 Interna| investigation) sampljng, vefification of ~ [Installgtion of|retrieval equipm
ground floor 1 processing/collection technology and ancillary works y
i
of R/B |ﬁc11eaﬁurr%cse-reﬁu:timga1uuu ; - i
Radiation |dose reduction around penetration bp/sideraccess
| pent tratiop X-6 afd access rou X-1B, TIF roomTand actess rojite coordination
1
i

I O I B | e errr crer rres xrd NN

Retrieval via top-access (East-West framework plan) Htrief,::"ﬁgﬂ:
I I I I I I I I I L
~ — | Preparation process for top-access : Approximately 15 years N
Process for I . T , T Installation of retrieval equipmen
upper R/B 1 Internal investigation, iampllng, verldcatlpnbf I ‘ | L
:|—P1' ‘YVVUIII\D :
Process for ! ; e . Top/sid %-acc_ess
yard around : Conslltructlmof additional |building and pllatfor | coorginatioh
buildings e e e e e B e i i e it S el et el
¢Source: ETEPCO
TEPCO will -wsateyiouvuesbvbhgations and design verific
to improve the accuracy of the design study regard
the monutthh wor king platfweshtrpimawboahd (the ewst pl ans

support structure forFitell2t iopt actlkeseskepgpt hedumpti o

verification items for matters requiring further v
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of the support wildl have a sufficient mar gi n when
etc., are |l oaded onto the support structure for t
detailed examination of theonhodopaetmaddesal eaqtue pmeat s
margin by comparing the | oads applied to the supp:«
addition, theosoppoftthkeearactor buildingwasid the
framewor kbeliamvevtddgavaelduate the integrity of the

the extentPofmdamagesumption [2] is that an access
be constructed from the top of the shield plug wit
of the PCV by filling and solidifytowgptreeehil ket |k
For further verification, the artbdewhepétemeasedesi
investigated 6éreaeadtgatws!| lof vasmipleaelt udtue |t pooflsgsi bi l
and solidifying the reactor wel!/l and theriehdreyxtiv
assumption [ 3] is that when dismantling and removi
Unit 3, the removal of the installations connect ec
water transfer equi pmentcaann db er ecneorvraile do fo uotb sstiancu letsa
col | eocft ihoingh activity wastandhoghemcmavetiyalr®scont
be removed) For further verification, i nvestigatdi
removed, a radiation dose survey on the basement f
actyi vrigsin willandeapeanter mdh@d feasi bil ibtysyypedi fcyoinncqur
the work area and procedures.

Main assumption@

The working platform/
framework for top-access can
provide sufficient margin when
loading top-access equipment.

East-West
framework option

South-North working
platform option

[Design Verification]

Consideration of top-access equipment
[On-site investigation]

Survey of support structures forworking
platforms/framework (reactor building lower
section, operating floor)

Main assumption@®

The shield plugs at the top of
the PCV will not be removed
during the preparatory stage.

I/'!-i | &
peiey LE

Imeasures to prevent collapse

\!!t

The shield plug at the top ofthe PCV is
damaged, and measures to prevent collapse
are necessary.

¥ Future verification items ¥

[On-site investigation]

Survey ofthe scope of measures to prevent
collapse (reactor well walls and spent fuel
pool gates)

Main assumption®

Simultaneous work is possible
during demolition and removal
of Unit 3 radioactive waste
disposal building.

Cross-sectional image of
Rw/B (left) R/B (right)

It is necessary to remove equipment
connected to the reactor building and collect
high-level radioactive waste.

[On-site investigation]

Investigation of interfering objects with
equipment to be removed, underground
radiation measurement, and investigation of
resin properties*

*: Used for purification of reactor coolant

during reactor operation.

g -I1Xey

assumpt.i

ons in the
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3.1344Future course of action

At the 16th meeting (Qarmmi t23e,e 2f0o2r5)t, het hEevaSubat i o
Retrieval Met hods di scussed Unit 3 Design Deliber
summari zed by TEPCO. The key points lalr ec arst if rol d odvess
studies in accordance with these points B&Bod whil & p
reason, -CtohnmmiSulke will continue to exist for the ti
at TEPCO. NDF widlofchPERC@'Huadyed siogpgmer activities a
I n addition, NDF wipl Wi ¢ &fCtoimeni & uteee fimnl loower to obt a
other inputs.

[ Key points]

| f the opening is small, the access ewastpment

framework plan realistic. However-souhle woski bg
platform plan in the course of the process shou
A more detailed examination is needed for the ¢

south working platform.
Considering the possibiwadtyaméwbahk ft o nsgohuetrhoer t h

working platform plan and the need to reduce

radi oactive waste disposal buil dings (radwaste
di smantl ed and removed.

For both plans, it i's important to dismantl e ¢
buildings, conduct internal investigations, and
I n addition to Unit 3, it is necessary to consi

Units 1 and 2.

An outl ook should be provided within one to two

in this report and examining the emerging issue
Due to high uncertainties, there sheewxladnimeatn o ntse d
future discussions.

3135Continuation of accident analysis activities (c
of the accident)

Analysis of the accident at the Fukushi ma Daii chi
at various relevant organizations. The NRA, i n coo
accident analyses to help i nvaensdt ii greptreo vteh en uccd lesaers s
future. The Atomic Energy Society of Japan also co
accident. Wi th regard to international cooperation

t he OECD/ NENA tbtaes eldn mwl edge of wvarious countries ani
As part of accident analysis activities by TEPCO
ti me of t he accident , TEPCO identifiedproXdliesmsues

regarding the accident at the Fukushi ma Daiichi Nu
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the progress of investigations and studies based o1
findings. At the 1st progress repostudy es@ébntber

i ssues ifncéugiosgi bility of |l oss of cooling water
earthfaakeds8fsosrues iQ@ardeadniage diltdheeati on of core deb
6th progress repott THEHPOQ®vheas ebre &M 2”onducting est.i
the RPV and PCV referring to these accident anal ys:s
systematic i mpl-eimeetabhivent iofatoinons and the examin:
metd oand satnarammggege ment . Mewdiwehd | feddhle bregnan ning 14 i
i ncl Régiacgi on bet weecno nmpoolrdeett comerRet easa@dof radi oa
mat er i atlhse f& @i ng ,vadretdi gy t he -dintce efaisrn chigngoan. |t i s
to further deepen understanding of the 38 issues |
obtained so farsibas&dowhedge. on

The NRA has established the Study Committee on Ac
Nucl ear Power Station (hRArceinndaefntterAnmaéd e iasnedC otnioni haasse
been engaged in studies on acci deqrowmad ytshies . i SThee
three categories for MNatsicaumsali oi:ett hoef iJsespuaers R uhkaus hi
I ndependent | nvest(igertdioma fCGoemniNiAdsi @Brameald tthe dsnvesti
Commi ttee on the Accident at the Fukushima Nucl ea
Company (hereinafter referred to as | CANPS) pointe
related to the i mpaaet saifb stelgau eand c irkesmpto nasred otn i nst al

including reactors; and the issuegotrtaate gstheum d ndte

safety regul ations. The I nterim Report reached ce
NAI I C and the I CANPS had different opinions (e.g.,
generator functiomesi mtWreirt thacud stumaomews ) . After t
of the decommi ssioning work, the investigation and
accident management measur es, rel ease paths of r a
react cooling. The activities of the Accident Analy
2024 interit*mepommady on the current status of the
damage condition of the pedestal concrete reveal ed

WTEPCO,First Progress Repnovretsot i ognaretvhoen wibenstu 1 it s merde sasoldv e d
issues dent atihles@d | opememanimsm after t heudlukars hda omai dearn ti,c hDe dNe mb
201

LTEPC@Att(achment 2: )[iBh e oigy ess IRieptor t 6 on the Results of
of unconfirmed and unresolved issues on the detailed devel
Nucl ear &douvethbat,®0uckea? Regul ation Authority, #Alnterim F
Analysis of the Accident at TEPCO's Fukushima Daiichi Nucl
(https://www.nra.go.jp/data/ 000069286. pdf)

2Nuclear Regulation Authority, fAlnterim Report on Investig:
Fukushi ma Daiichi Nucl ear Power Station, o0 October 8, 2014
BThe Study Committee on Accident Analysis of the Fukushi ma
I nvestigation and Analysis of the Accident at TEPCO's Fuku
Version),o (https://wBwpdiligdgegdljp2@6adga/ 00047330
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As the investigation and analysis of theaknowtedeg:
in Unit 2 progress, it is expected to provide info
The progress and background related 8-&4,t hainsd stehcet i
details of OECD/NEA activities are provided in Cha

3136Progress of research fandt deve¢opamesnitod odf t he r

The government has been supporting research and
i ssues related to the decommi ssioning of the Fuk:!

Decommi ssioni ng, Contaminated Water and T®riemgted W
carried out in accordaammctcotwgtm plhan R&m®d me liRé DmeX ta n
as described in Chapter 5, and proceed exhaustivel:
t hat it is in line with tkreppnpaesdbl ef f GTEPEGOCc ammit e
foll owing provides themes of ongoing research and
31361Technol ogy for RPV internal investigation

To avoid regressing in engineering in the fuel d e
the distribution of fuel debris and environment al
in the RPV is useful

So far, the Project of Decommi ssi oni ng, Cont ami née

has examined a method to access the core via top a
and a method to access the <cor el lviimg stihdee saicdes)s.s Ry

the project verified the equipment function toward

by drilling the upper part, the plan is to use AWJ
of t-ber eurcdturr es (dwateer, SsSepamat or , and shroud head)
as the impact on internal i nvestigations and the i
a | arge amount of abrasive enters the PCV and RPV
For this reason, from FY 2020, cutting techniques
were examined. As a result, AWJ with smal/l nozzl es

technigues. The remote workapithity cdutotm nhdpeceopicp me
and verified by FY 2023.

Regarding the investigation by drilling the upper
engineering work pl an, i ncluding interference wif
i nvestigati on onMhettheee sRiPtVe icnaredintailon nvestigation i s
of the site environment. | B adtmdteldamdn vienet B 20 2 4,
the RPNvestigation mad hewssf osrtna rttoepd/ sasisdea met hod t ha
checking of the | evel of dawaageea tsceptalheatotreamhdoywyad
met hod, investigation equipment is to be installed
pl ug, P®RWV atnod survey inside the RPV. Conceptual
i nvesteguauitpweeneé conducted, and component tests on
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