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1.l ntroducti on

The dt@emgn approach to the decommi ssioning of the F
of TokyoPd&EWerctCampany Holdings, I nc. (hereinafter
NPS") has proit éedad-tdaumgecerm Roadmap towards the Dec
Fukushi ma ulkxdidaovest aN oBfmkyo El ectric Powe,rsl nCompany
(hereinafter r e faenrroentige rtno  Raosg d mavpwWg | oped by t he J
Government .

I n Marchh2022ar obguakiegad i ts s eaifdfmitchec ecnotaesrt of F L
Prefemeaseaerileodwéaron t he sledpsaméceasi t yHowavt er oft Wer e w
no | eakage of radioacti ve mantoersiadmsimfpiachdohfetl et envi
oper a.tTih;ensFukushi ma Daiichi Nucl ear Power Station
Hol di ngs, I ncer(bdr Bibblh @Gtacfiroirdafng any effect on seé
caused by personnel shortages by taking thorough
coronavirus infections, whi chNomawueh ébheeesne fofnegcotisn go fs ic
acon restandaemiocnesnduct or shortages are unavoidabl e,
mi ni mi ze t HWeagdere ftfhestes.ci rcumstances, the decommiss
NPS is being ptrreipalr ede tfroire \dnlé¢ eafmn afvueesatnidheaftiui ¢oln de br i
sampliithgi)Thzsr i al (feterewnbdl iamwe sftuied a tdieddnrsihse sfampalli n
stage of Phase 2 a-an-il adtgecrant eRdo aidnmatph ea nMlii dwi lolnh be t he
site confi guruatuiroen ffucerl tdheeébri s retri eval wor k. The
careful and cautious prRpasf@IB.onpr Ap d reaad dtloeasdsdi krrel dsf
retrieval and efforts to complete fuel removal fro
Nucl ear Damage Compensation and Decommi ssioning
referredDR"0) alas" Nsupported efforts related to the

Dai i chi NPS as an organization that conducts rese
advice and guidance, required f"oTre cdhenci ocnanhiasBstifoantiengg ¢
Decommi ssioning of TEPCO's Fukushima Daiichi Nucl e

as the "Technicalastatlpaemepcpodritasn,”" )has been compil e
20 1(5Att achmewitt hl )t kepbobjyeée dibitgbecahni cal baanBohor the
term Roadmap and contributing to, icdesnsimbort ot aod et e
and achievement of the goals of tMeaBuckeaEBEoRedplulda
Ri sk ReduchRG@bns aRu kTuEs hi mah eDraeiiincahfit eNP ST &(ff getr etflap of @t
Reducing -tMadi adfim,skas wel l as pMmdwhiediPod i@dybd®irs Premp
Wit hdrawal Plan for Reserve Fund for Déeompdd iyoni
Preparation ofaWithdrawal Pl an



1.1Structures and systems toward the decommi
Dai i chi Nucl ear Power Station

The division of roles among the organizations dir
Fukushi mai D&IPIS, including the Japanese government
organizations specializing 1in R&D, such as the |
Decommi ssioning [I| RI D] and the Japani &igamivhiEcnher gy
alosindicates how the abovementioned systems are in

Based on this division of rol es, TEPCO has been

management structur e, and is in the process of m
upgradi ngn atgheememt met hods, in order to make syst
addressing each i ssue-twiothhgg ran wWieecvwo mimo s s henim gl wor
financi al perspective, NDF has been carrying out

decommmnissg ot o ensure i mmedi atyaeddecommssmaonpgermnewodr
i s (tlg manage the fundapeoropeic@inmi mwanagenghe i mpl
structure for propeaed s{t8fasdamiyggei dmienglecommasedoni nc
on the Reserve Fund for IiDe casmmi g érdens pmdgre BasdaidadnND F

organi zation to manage and oversee TEPCO' s decomm
Policy for Preparat"i,omnwhadfc hWiwtbhadsréadvaasin Rilpaen " Techni c a
Pl an", and presented to TEPCO the work goals and
Withdrawhaotr Ptasmerve fund foandeevanimiastsednt hg appr
TEPCO's efforts inytpheepamnicergst lod f §Vioti mésawalk Pluanr

decommi s§romi hge perspective of symbiosis and comn
(Fi g. 2

| Nuclear Emergency Response Headquarters (Director: Prime Minister) |

Council for the Decommissioning of TEPCQ's Fukushima Daiichi Nuclear Power Station| Nuclear Regulation Authority,
. . . S . (Chairperson: Chief Cabinet Secretary) | ; Approval of implementation plar,
G Decide the direction of decommissioning and contammatt%% %/rvnaéﬁ{ Mid-and-Long Term Roadmap pre-service inspection, welding

O pre-sen

e} ¥ N QSDQC[IOH, etc. .

<) — - - roviding goals for risk reductioh
5 3. The Team for Countermeasures for Decommls(, ioning and Contaminated Water Treat| Target map for Re_duuf]
= S U Progress management of each countermeasure acco — — i Mediumterm Risk
QL - 2 u Midgand-Lonngrm Roadmap 9 | Minister of Economy, Trade and Industt
= o
8 (=} a A Presentation of Apply fo =
=5 = Report important issues Approve| approval 5
% 8 o] Report on th 2
S = QO outcome Granting of Nuclear Damage Compensation and Decommissioning Facilitation Corporéio 8
Iy o =4 . =1
gﬂ 8 8 l|Progress project budget 0 Development of a mido-longterm strategy Withdrawal plan i
o = = b 2 Imanagement echnica 0 Tech. support for progress management ofi Eg (in collaboration) 3
8 % o 3 Strategid 0 R&D planning and progress management g

= D = i i plan JU Strengthen international partnership > B
3 8 o R&D organization U Management of Reserve Fund fol 3 S
g c g International Research Institute for 6 Decommissioning | Decommissioning| ;*
@ Nuclear Decommissioning (IRID)* |Share progress, : " : ] =

=] prog =
= 3 Japan Atomic Energy Agency (JAEA3Nd challenge: SASI\J/;SI S?g*d:gg%urgggnﬂmendatlons. Disburse 8
@ 1A i R&D implementation etc. ] Reservi -ment <}
n 25 v Repo related to project management, etc. B v

o

>

Tokyo Electric Power Company Holdings, |rakushima Daiichi Decontamination and Decommissioning Engineering Comp:

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 theispecial business plan) Mid-and-Longterm
|| U Detailed measures for facility safety and protection of nuclear fuel material Decommissioning Action Plal

(Development of implementation plan for specified nuclear facility)

" response tothe ALRSNB F 1 SR 61 1 SNI RAGLIR &I LR AOR RSOARSR 2rykushiba\Dhiithi NPStoward steady implementaio albAsia policy el (
SN RAALR AT E 6+ & FT2dzyRSRO
*2 TEPCO, a decommissioning project operator, participates as a member of IRID and shares the needs, challenges, aneseesultsaofd development.

Fi ddDi vi sion of roles of related organizations r e:¢
FukushiDmi i chi NPS



* Continually revised based on the progress of programs","'
in the past revised once a couple of years

Mid-and-LongTerm Roadmap
l Mid-and Longerm R&D Plan, Next R&D Plan

(The Governmenled R&D program on
Decommissioning and Contaminated Water Manage

| Goverrn |
| ment [

Proposals for Revi4

StrategicPlan(annual)

NDF

The Policy for Preparation of
Withdrawal Plan for Reserve Fund fo

Decommissioningnnual)

v

Withdrawal Plan for Reserve Fund

for Decommissioningannual) Planning from

Jointly created with NDF and approved by MEJ| Mid-and-ongterm aspect

A Contaminated water management PG
A SpentFuel removal PG
Fuel debris retrieval PG

A Waste management PG ) Mid-and-Longterm

A General management of the site PG Decommissioning Action Plan
A ALPSreated water management PG

A Facility maintenand®perational Managemerjt (annual)

¥

Feedback

TEPCO

~

Feedback

Promotion of Decommissioning proiec)t

Fi Positioning of the Technical Strategic Pl an

12TheTechn8tctmbat egR02PI| an

The Tiecdl Strategic Plan 2022 consists of six ch
toward trial r @ tnrtiee yvnall fiamode SUuiadta tddedpomw i tsh es asntpd ti lng o
examination of methods toward i e@vimhercadhep anitsatomns c
efforts toward t hter edatsecch awagtee rodn eAtLePISy hecakeahr at e
protmong decr mmiFkoliloowi ngs are the contents after (

AChapter 2 presents the appswraicrhg @ oafreisyk as dtulce ik
policiesForf themapproachitodesski hbesdutheionh mmed:i
i mpl ementi ngndtmiaglegri edacdiions pdoa@y ®ss rFerk sour
the approach t o te ndseustcienigbeessa tetpwy,l i cy of ensuring
characteristics of the Fukushima Daiichi NPS, i

operatorés perspective.

Aln Chaptesp8dci$ect gmralesaah eofsetthd maj or four ar ea
waste man&gpeamami hated Watmahadgemeptd, Wanhdrfuel re
SFP), and describes current progress, maj or i s
strategies topecectalveleythem res

ASection 3.1 (Fuel debrssatreshedofvalmar ge somit me 1 me
(hereinafter PCflemtreechal oi avesStigation of Unit 1

fotrri al (@ eteire@adl iannvde sftuiegla td eobarfi sUmsiatmpd .i nYHi s s ec



descrtihsdasat us of studies on subsequent gradual e

t

hper ocess to develop retri evafluere tcheotdriifsowvralfeur t h e |

Secti2d2Zon WA.st e management) desfcolish ad hwasshtme natt n @am s

n accordance with the ¢havhadaatheriiss tihiaess do fe nsudliiled

Prospects of processing/di sposal met hod eand nt ect
FY2021.

Section 3.3 (Contamiwated wanhagemetdhd r @r@dcgrdd e sa |
the issues for 4direaha&@dgevadsferaAlivlh® oh t was i ndicat
i mpl ementeeai sdnhwviemet he goverayneinn, ©B0A#ddi ti ponlto
examination status for the issues focused on fu
treatment of stagnant water in the buildings and
Section 3.4 (Fuel removal t hpmogmpent ediuckfid utploweo | s )
efforts belWmigt malleamcdmdl| et e fuel removVhi s f s ®at iUa
al so describes the direction of efforts to deter
such as eval deatrimngrrttthye o fontghe f uel i n SFP.
Chapter 4 (Analysis strategy for fotrlvenos i ggi fdiecam
and system of anal ysi s, the i mportance of buil d
functions required fuceerl Heerbdliisng awals teestarbd i fshi ng
human resource devel opment ,a are tweldl tas etviad uap pel it
of nucleardésttuwtihgusemplieve fuel debri s.
AChapter 5 (Efforts to facilitate research and d
and development described in Chapters 3 and 4 wi
a whole, and summari zes the approachpepsr axerst ean

r

el ated research organizations.

AChapter 6 (Activities to support our technology

status, and major issues and strategies in the f
managementemeinmiproofv capabilities as a decommissi o
international <coll aboration, and regional symbio

i

Sect6.oh (Project management) describes the effc¢
capabilities (projectemagnagememtiy capability dmad

operator ds wetbpebeivesesheasing difficulty of th

Section 6.2 (Strengthening internatbompalomobepe
decommi s s imuwuti nbgé h sgnfmacnintelraga pen t o the internatior
including returning to the international commun

t hececommi sef ohhagFukushima Daii chi NPS



0 Section 6.2 (Local cdoensncurhihbeeyse £ h g B tC® mena tt meeanlti 2 @
the people of Fukushima to achieve ddoithclriedciomg
thergani @eftiaomew company for t he <comcedmttreadt i o
industriesrieg, WmmatdoTEPCO. i s promoting

10



2. Concept for reducing risks and en
decommi ssioning of theSFukushi ma Dai

21 Basic policy forohhagdetommesBfukushi ma Dal

<Basic policy for the decommi ssioning [of the
Continuously and quickly reduce the risks arfpising
accident that do not exist in normal nucl ear| power
The Fukushima Daii chi NPS has the necessary saf et

for the matters for which measures should be take

certain |l evel of stability.

However, there aretstihlkl Fehosmoma Diasksha NPS bec
spent fuel still remain in the reactor buildings
NPS has not yet been sufficiently ascertained, and

enoouwms amounts of extraordinary radioactive waste

increase due to aging degradation of the facilitie
these risks is an urgent matter for the NPS.
Accordingly,l itchye fhoasitchepodecommi ssi oning of t he

continuously and quickly reduce the risks arising

accident that do not exist in normal nucl emed power
to reduce risks. Generally, the following measures
an accident has occurred; (1) I mproving the cont ai

Changing the properti esadinaadtoirwme orhat déri zlonttad nkea |

Strengthening monitoring and <control over the eq
occurrence or propagation of abnormalities. I n orc
way, i n addiltlieern, ng4)y adi oactive materials from th
containment conditions and placing them in more ro
Since the accident, these diverse measures for r

prepasati mpd at preventing accidents and r2adioact.i
211Ri stnanagemeonekdred si n Rhlalse 3

I n Ph-f4¢,3sever al processes for risk reduction wi
mi | est onMisdnn-tho dtgee m Roadmap.

A Aim to complete fuel removal-6from the spent fue

A Undertake trial retrieval of fufeél dedbiiss andt pir
scal e.

A Minimize and stablgomaami amhethewaamougenefated.

A Eliminate the temporary storage of rubble etc.,

11



Regarding fuel debris retrieval, preparation of
retrievagbtanhei ch wiclall ebas<iodriing wor k, Bwidnd tbhheo wgho m
mor e alhaenltewemr s have passed since the gteaatinalr ati on

the currofntt esmhppetreat ur enandepthes®PC®s i s stable, co
with the de¢ehbritsofefuieéval . As the retrieval progr e
wi || decrease. However, it is undeniable that ris
become relatively | arge or that urmcknovwven yr irsskssp ommady tl

toward further expansiionn socfalfeuets debessargtroevmpr
observe conditions inside the PCVs whefdfbecbhaoges i
despite the hi gH tegri aesrhaoftuilddnfbfe cgi ven to expandi
number of mo n i whoirlien gt a kair g thisen t ou rarcecnotu ngur pose of t
parameters and the number of monitori-aigtdeopersti o
For example, the dust concentration in the PCVs is
work in the case of furtheri expaalde dmmeofdufsielcodele!
the PCVs can be measured ieatrai evhals eamnd @rréededdi ngx

debresrieval, and the correlation between the | oca
the dust concentration can be determined, it is po
retrieval operations and i mprove work efficiency w

Once the condition inside the PCVs can be observe

expected to provide a basisifhgrcomeitdheredranetr ¢edqei

expansion of f uiel gledlopensr i buti agato the optimizati

I n addition to promoting the design, manufactur e
retrieval me t nmpoadrst,a nitt tios saelcsuor ei and train operator
devel op a management framewor k, and establish a re
debris.

2111Ri sk reducti on
21111Further measures to reduce the migr@us on of r a
A Gaseous and dusty radioactive materials

Toward fuel debris retrieval, containment abilit:

mi gration of gaseous and dusty radioactive mater.i

SpecificalVegnesbeokftfbetreduction in the amount of
should be observed by PCV pressure equalization (¢
dust concentration monitoring function in the PCVs

A Liqui der amhit ead tail s

The migration of |liquid radioactive materials, wlt

and dusty radioactive materials, should be control

12



retained in the supprteesrsi oeaf eerthraembetro (her 85h&€0) an
TEPCO is currently undertaking should be accelerat

I n proceeding with the above, the tests availabl e
reactor wdédtoer sihnujtdown tests and nitrogen supply |

performed in accordance with the Aconcept of prel
obtained information in the | atter sittayge sain dd edsed reirhn
areas and difficulty of the issue.

21.112Pr emaifooar -t enrgnh stkos the integrity of reagtor pre
primary containment &edse¢ac{®®CVbuil dings cont

The reactor pr(éhsegswerismavdeselrssfTreraerd tbe aBCVRPWer e

affected by the accident. It has been found that t
and the PCVs were partially damaged by overheating
At the PCV boumedn,t hdt iesffascts due to contact wit
their heat occurred. For this reason, prudentm appr
integrity, including the containment per faocrtnoarn c e
buil dings, against threats of corrosion of metal m:
and degradation in strength of the affected concre
To achieve that, it is necessary to verify the d
manner and proceed with an integrity assessment b
interior, atsesrunmss ktgh altonngay occur ieartthheq ufaukteusr ea n ds ua
degradati on. Given the | imited information on dama
uncertainty. Still, it is necessary to make dil/
i ncorporatecdarme i maft efrsatra tiineoduci ng uncertainty. Det a

i8.1.2.6.1.5
21.12Requirement for the further exmasscsiadbme of fuel o

The foll owi ngcoinsduEd @uiameld rted i abl e fuel debris re

the frurtxxipansi on of fimelschéleri s retrieval

T Ehnsure thatwttitaberetdribaevalwhil e obtaining knowl e
in subsequent grddedl debpammyviadtn amfd further expar
retri mcvadle

T Proceed with designing, manufacturing, and insta
T 1t is necessary to establish a system for secu|

complete necessary training.

T Since preliminary work for r etdroiseev arle arcetqouri rbeusi | odpi
to the prolonged work it-sis¢$ei mpeoitrammeind iampr ewns
control aneérmhavhohgbil ity of workers.

13



T I n prepfaorrath aorndwar e, it is necessary to complete

surrounding area, such as dismantling and removi
di sposal buil dings.

f Moreover, the organizations concerdryesd sneddnt o fdic:
for analysis, and an analysis framework for anal
T 1t is important to facilitate waste storage that
Specific initiatives fOhapgther abdvaendar4e. di scussed

22Concept of reducing risks caused by radioa

221Quantitative identification of risks

The term Arisko has various meanings depending ol
general, in the contreaxge menta,p pfrroipsrkidatcearn ibsek umader st
value of the negative impact of an event. I n other
by a subject (risk source) can be expressed as the
of occurrence of an event.

The Techni cal Strategic Plan uses a method based
score (hereinafter referred to as ASEDO) develope

(hereinafter referredheomagniiNDA® ) ot orieslhpr ésssk |

materials. The risk | evel expressed by SED is give
Ri sk Level expressed by SED = fAiHazard Potential o
AHazard Potential o here, is an index of the i mpa
exposure in the event of human intake of radioacti

be expressed as the product ooff rlandviema ootriyy e wrha tcehr ii &/

the risk source (taking account of toxicity of the

the form of the risk source and the time allowahb
Management @ xi ®fan hiendi kel i hood that an event wil/
depend on the integrity and other aspects of the f

the risk source (Attachment 3).

The major risk sourcéshbof NPBeaFekgsmimmai Pad in T
shows the risks of the Fukushima Daiichi NPS as tF
|l evel s assigned to the respective risk sources are

ifSafetymManagas. the axes

I n Mih@&n-d o ntge rRm ad ma p, management of these risk so
into three major categories: (1) Relatively high r
and fuel in SFPs), (%) Ibmmedii astke nraiys kyrwml ivkheen han

14



debris), and (3) Increased risk unlikely in the fu
required (solid waste such as sludge generated by
set and appropriate meadns uFiegs. 4ar ea bboevien g( 1t)a kiesn .r epr e s

yvell ow, and (3) in green, with the risk sources i
pal e blue area) are shown in |ight blue.

Major risknsofiieedsatdthe FukushiTablDalhchddNPBoartr
overall decommi ssioning work over the |l ong term in
and the risk sources that have | ow haezdaridn pao tstnahb |
manner . Since the Technical Strategic Plan 2019,

particular, regarding the facilities containing ri

investigations and examitedtionsoaseée dieeiangoaowmd ext

earthgquakes, tsunamOis¢ce ainnf oramantwiaadreron the risk s¢
through investigation and review, those that have
in the asrame ms maj or risk sources will( Adtet 2vlamheamat e
4) .

As events that wer e not anticipated have occu
decommi ssioning work, it is importanbtteasgenbdbifdge
such risks, when an unexpected event occurs, analy

been anticipated before provides a clue for risk i
Atthe eventoftotal-b cont amination | eakage agerared'tegortedanb bl e t e

March 25, 2021, leakage of radioactive materials occurred from a container whose contents were

notidentified. | has so fassumeednt hat solid content such as r

transfer radioactive mhderti@al csontoaitrmer echavma pger.mehid w

analysis suggested that corrosion of tAmlghtefner sur

this event, however, it is important for risk identification to understand physicochemical state and

its changes over time, in addition to the location of the risk sources and radioactivity. At the time of

the earthquake on February 13, 20213, with its epicenter off the coast of Fukushima Prefecture,

lowering of the PCV water levels at Units 1 and 3, and sliding of tanks on site exceeding the sliding

amount evaluated at the time of tank installation were observed. At t he ti me of the ea

March 16, 2022, with its epicenter off the coast ¢

water | evell sanadt 3Unwatss obsetwedi agd of heooavai ners ir
1Tokyo Electric Power Company Holdings Inc., ifiReport on the
wharf and storage of rubble, 0 study group on monitoring ar
(90t h), Materilal 4 April 19, 202

2Tokyo Electric Power Company Holdings Inc., AfJudgment of |
a high activity alert on the PSF monitor at the shallow dr

Team f or DecommiG&Gosntoanminngataend Wat er / Treated Wa6er MMpnage men
2021

STokyo Electric Power Company Holdings | nc., AAddi ti onal sy
to the earthquake on February rl3Poane rt hSet ar ui kouns, hdoi nsat uDdayi igcrhoiu
and assessment of specified nucl-238y Aprcilit19es2m2®ting (9C
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storage area *“waBorconher MEWs for which-uhterstuooednt

understanding the damage condition by i mttdromalati n\y
the accident, and estimation of aging by monitor.i
Regarding external events such as natural di saste

advance the consequences todr maas uhes nagdassiBqm yIs oY 0 1T
events in existing/new systems.
Although none of the above events resulted in significant consequences, it is important to
carefully analyze the events using methods such as root cause analyses, and to identify risks that
had not been anticipated to in order help prevent the occurrence of significant consequences. For
this purpose, TEPCO needs to make efforts to learn from the unexpected events as described

above.
T a b 1 Major risk sources at the Fukushima Daiichi NPS
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 $thon dage CH
Spent Fuel S
Fuel in dry |[Fuel assemblies stored in dry cid

Contami|stagnant wat/{Contaminated water accumul ated i
water,

buil dings 3, process mai n -tbeumpl edriiamguir aered ah i
and sludgeUnootadesngt the bott (
to 3

Zeol ite sand Zeol,i tegdnc .s anplbaacgesd on t he basemer

main buil ditregnpeemrdathuirggh i nci ner at
Stored water|Stronttrieuant ed wat€treanddAWRBSetrr, e &
tanks water and water under treat ment

Resi dual wat/Concentrated saltwatetUnaoldi ¢é sid
flanged tankbotom of flanged tanks

Secondajlwaste sorpt i|Spentsorption vessels, etc. generated from various contaminated
waste

generat et c. water treatment systems such as a cesium sorption apparatus

water ALPS slurry |Sluangasaksorslmemteerdatduri ng treat

treat me nucl i de removal equi prmewdl! i drd
equi pment, and stored in high inrq

ALPS slurry |ALPS slurry swbped BpocwWHMLCl at ed
(to be ttanslexceededrittheeai o of 5,000k Gy ( &
ot her HI C doswi tchonf i r med HI C6s st r u cdtruprpa
evaluated to drei tcd aliseea taomotnhge f tf ted
by beta jrwhiphtmmed to be tras
by the end of FY2023.

Sludge gener|Fl occul ated sludge generated

decontaminat|fdecontamination system
ConcentratedConcentrawaddleanguiad ed by evapor

was,t etc. concentrated sal t water wi t h
concentration, and carbonate sl
l'igma gt e
“Tokyo Electric Power Company Holdings Inc., fACondition of

t he heqgauratk e on March 16,0 study group on monitoring and ass
(t h®9t h), Mat eApiraill 118, 2022
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Rubble,|Solid waste |Rubble (30 mSv/h and above) stor
facility
Sotbvered te Rubble store-dover etdhet esnoppiolr ary
storage, etclcontai®#®&rsnS¢1h), felledemmeoeary
pool
OQutdoor storlRubble stored -caveutedos tlo snbSgve/th()(
stored in outdoor storage (belo
outdoor storage
Contaminated struct|Structures, pipes, component s, F:
buil dings gas treatment system pipes, et ¢
PCVs/ RPVs that ar e cont ami nat ¢
di spersed due t oactthievaatcecd dnmeantte;r i3
operation before the accident
@ | Fuel removal from Unit
- 8 4 SPF started
L n
Ll
x s —
@

T 2 e

T 201 2:.3:45 6 7 8 91011 3

g Year after the accident §

c

£ =}

S . : 5

T Mid -and-Long-term Mid -and-Long-term %

3 Roadmap Phase 1 Roadmap Phase 2 >

[%2]

g < >« x

2

Risk level in the right
graph is multiplied by 10
0.5 1 15 2 25 3 4 5 6 7 8 9 10 11
Year after the accident Year after the accident

Fuel debris m ¢ Fuel in SFPs Cw;?ernig?é?d Fuel debris Fuel in SFPs Csvrg;rniréetaged

*1The risk |l evel was high due to fuel debris right after
hazard potential was decremadéidoactiiote bmateticauati nni oé
year after the accident.

*2ln the evaluation eight years after the accident, as a
temperature after cool i rexpsltuteddgwn hwa s i sslko vaesrs otchH aart e d
previously estimated, because the time margin before

Fi 8GReduction of risks present in the
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The Technical Str (Ref er €nec eNechni cal 2821

Region of sufficiently

F;fféf:g;:gfﬁggty (March 2022) stable management (March, 2021)
Fuels in Fuels in
common common Fuel y
pool Fuel debris . uel debris

00! .
Contaminated
Contaminated

structures in bldgs. Unit 1
structures in bldgs. it 1

ALPS  Unit3

_ o
<@ IS
[ 8]
(8] 2]
o o
L =
E Ay nit 3 < Waste gy~ Uint2
= Waste Unit 2 i . = i absorption Unit2  Eyelsin
@ Fuglglin R M B > oy s o este SFPs
8’ dry casks ConcentratedSIUdgeALps Unit 1 :0/ Concentrated sludge Unit 1
= liquid waste, slurn - liquid waste, etc.
= etC. (to be transferred to other HICs) ©
= Sta_gnam water ‘E ) . Stagnant water
S Rubble in Zeolite in bldgs o Rubble in Zeolite  inbldgs.
= storage Staedwater sandbags E Sflﬂf;?ge  Stored water sandbags
o facility in welded tanks  Residual water - aclliy.  in welded tanks
Ee) in flanged tanks . = il d
< Soil covered d < Soil covere
N temporary I temporary
(o] storage, etc. T storage, etc.
I Outdoor
Outdoor storage, etc.
storage, etc. Residual water
in flanged tanks

Safety Management (logarithmic scale) Safety Management (logarithmic scale)

* Risk sources that are "relatively high ridgksmgdveanehigh pr
risk unlikely, but risk may grow when handling with haste" a
unli kely in the future, but appropriate decommissioning effor
are in thed y" ssufafbilcei emanagement" region are shown in |ight blue

The red |l etters present ri sk sources that have changed si gl
Strategic Plan 2021 (as of March 2021) .

Therigin of the arrow tihnedirceastiedsu atlh ewaltoecratiinonf Ifaorged tanks r e
Strategic Plan 2021, which has been moved upward to reflect
concentration prior to the treadtoemereASESD asrladrerdy f(rtoan bAd PtSr asn s
this time and shown in pink, as is the fuel in the pool

Fi #Ri sk | evels posed by major risk sources at

222Ri sk reduction strategy

2221l nteri man&armredgress of the risk reduction strat

Measufrers ri sk reduction include the reduction of
the ASafety Managemento | evel. Exampl es of reduct
decrease in inventory and decay heahaagsogi ahedf wor
l iguid and gas into a | ess moveable form. Proces
secondary waste is an example of form change.

Examples of reduction of the ASafety Management 0

Comon Spent Fuel Storage Pool, and placing rubble
ri sk reduction measures, reduction of the ASafety
easily realized. Consequent !l y, ntaheDadeédccchmmi NBS,0onwim
i mpl emented under the basic policy of Ato conti nuc

the radioactive materials caused by the accident

plantso (refer toiBettifooud8. dbh, sskadidy managing r

in highegrity facilities to | ower their Safety Mar
reduction strategy is to bring the riskgilewe(tshéa nt
pal e blue area) as shown in Fig. 4.
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Regarding the progress of work from T&ckhganhadwmd Str e
the status of treatment of the residual water (con
tanks, and the nelidgh oi mteed raictey socoamet ai neH$®&)( her ei n
storing AiLPScoehairdegr atofomayfi nhadiedtfiecn .

Of the residual water in flangedUhaoksdes| hbdgebs
confirmed ?tnhatther etcaenikvsed t he residual b oih ¢achm wat er
tank area, recovery of the remaining water is currently underway®. Supernatant water has been
transferred to the process main building, and the water level is lower than assessed in the Technical
Strategic Plan2021.0nl y one tank contains r esiachudle watl ére,ctiir
oft he sludge through aouftil heevakudateiionm Uicmabii gpalsat i
concentrations and the high strontium concentrati
concentrations prior to the teeatmepte@dahabwmst woof
21 and August 5, 2021), high strontium concentrati
the hazard potenti al compar ed tHoweteh iéis a&refledtioniofc al St r
the findings from the analysis and does not indicate the risk itself has increased. Not only in this
case, but in other cases, there is uncertainty in risk source information. If an assessment is
conducted based on estimates with limited information or fragmentary sampled data, there is a
possibility of the risk being underestimated or overestimated.

Regarding the ALPS slurry, bamomgdi ahé om] Ct has$éeal
absorbed doses haveteakeededd 5h@00kGy (accumul at ed
conf iHIimeditsr uctural iint®%gori ayeagaiahsatedopo be cl os
criteal oat haMmldPS sdruea rpl anned t d obetthrdayn diflne@sreerdd of
FY2023 s hown Fiing. Sncérhke numimer of HICs whose accumulated absorbed dose
is close the ¢ r i it ®atue will gradually increase with time, it is important to carry out transfer
operation steadily and manage not exceeding the ¢ r i t \ealud. Borthis end, the slurry stored in
HICs that exceeds the ¢ r i t \ealug sboold be eliminated by systematically transferring them by
the end of FY2023. After that, the transfer operation should be made beforethe c r i t walug i® n
exceeded in a systematic manner. In addition, an early transition to storage in containers with long-

term integrity leads to an intrinsic reduction in the risk of deterioration over time. TEPCO is

5Tokyo Electric Power Company HOhdéhigdel detecfiedliocyr ¢émai eis
E area (flanged) tank, o0 Meeting of the Secretariat of the
Cont ami nataendd Wateeart Terde awameenrt ( 941 h)Septagdrmberal 3@, 2021
Tokyo Electric Power CompanyowWatdidgsmantctlingFHtareapbanky
Secretariat of the Team for Countermeasures for Decommi ssi
Materi,alM&B8rch 31, 2022

"Tokyo Electric Power Company Hokdthgs pnoces@DésbByuodfogreseh
monitoring and assessment of specifiedlnpuE¢t¢kruafpnac22jt2e@ezl
8The allowable strain was established from the material tes
wi 6h000 kGygy®f |t was confirmed that the maximum strain ob
than the all owable strain.

°Tokyo Electric Power Company Holdings Inc., AStatus of HIC
and asse$smwmpecibdied nuclear faci-6bjtMaescmeed4]) ng02288th), Mat
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reviewing the design of containers with long-term integrity in the design for stabilizing slurry*°, and
this should be promoted without delay. As the decommissioning work becomes more prolonged,
important actions are monitoring and managing risk sources in consideration of the deterioration of
facilities and systems and promptly bringing risk sources to a stable and controlled state.
I n consi der iwinglet hd sskt ateidautchtd ofu ksu g hait megg yDdioirc hi NP

menti oned SED is a quantitative indicator of risks
ti me, and is an effective method for prioritizing
I n respons s kt ¢ ratlteeetviemn so, TEPCO i s proceeding wit
di saster s, including measusrseal agaiansxtf at Buynamid dnd

evaluations, asansttoantged mi DetbemMsdi oni Yan dAc2t@i2o2n Pl a
TEPCO should continue verification on the system
including natural disasters, and develop their act

2222Ri sk reduction process for major risk sources @

Fi§.shows the process to bring major risk source:

region as the interim goal, and representing the d:
Fig. 5(a) shows the outline fl ave afndt teheddoaudmmies s
represent the overall decommi ssioning process in a
4 to indicate the risk |l evel of each risk source, |

on this fl oew,t oi tviissuaploiszsei bhhow the ri sk sources hav
of the accident by applying -137toelfeadedledurnisng stpkh
As changes from Technical Strategic Plwat2ao2ln the
flanged tanks (sludge recovery by water filtering)
green and pink, some ALPS slurry is pl @&inrreaditeat iben.
The number of spent ifnudeilc aatsosre nibd i mask ea st haen wor k pr o
Fig. 5(b) 13a&nd tfher eG¢ i mated radioactivity (Bg) co
indicator in Fig. 5(c) both indicate the progress
stabbtistransition to the fASufficiently stabl e manac
has ma d e n o progress since Technical Strategic

increase/ dedB&aseei hoCs he decrease diimgtshe tshteag mamnt

in waste sorption vessels, the increase in the st
increase of attenuation in FY 2021. I'n this Figur
attenuation is shownf itnhel iifgimpta egiriaeyt.i dm, ItigghtALPS s
HI Cs to be transferred is transferred to the pink
©“Tokyo Electric Power Company Holdings Inc., fADesign for |

s
monitoring and assessment of speciféeereiahdill garl 2f ai0l2ilt i es
UTokyo Electric Power Co-amp-thoptgeHodl diencgosmmi nscs.i o nii Migd Acti on Pl
25, 2021
2Tokyo Electric Power Coap-thonptgeH ol diencgosmminscs.i o nfi Migd Acti on Pl
31, 2022
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Color-coding is the same as in Fig. 4

Arrows show the diffusion/processing flow of risk sources. Risk source Processing Sufficiently stabllg >
Dotted lines indicate the scope of future studies and being studied. management condition

| Category Reducing risks by processing

--------------- pmmmmmm ey
) oo T t i y
| Fuel debris |—>| el de:(r:l\? ikl |—>< Retrieve ) s e;l;;:(;;:{ydzbor::ge p----------- »{  Storage for fuel debris
/
A\ Common Spent 3/ \
| Spent fuel |—>| Spent fuel pool I—VC Remove / \ Fuel Storage Pool > Dry cask
.3
Cs137 Stagnant water in Welded tanks emove Welded tanks
released during 0 Purify Cs/Sr > multi-
the accident buildings (Sr-treated water) nuclide (ALPS-treated water)
Residual water in Water .
flanged tanks filtering
i Sludge *

Concentrate Concentrated liquid
by evaporation See L.
(Operation stopped) waste, etc. -

L--N Dehydrate/ \‘_ _________ Solid waste
: \._ stabilize s storage facility

. ALPS slurry
. (Incl. to be transferred to

i
I

I

Decontaminate !
Operation stopped, Waste sludge -Ta e . H
\ / Collect/ |

. stabilize ,

H i

| ~stabilize . i

Zeolite sandbags |> -- i
' *  Connect the arrow from

I

I

I

i

~Remove-nmel tid«

Contami d -Nl Dismantle/ \ *  Connect the arrow from

"] structures in bldgs [~~~ ‘. Remove /77 -water filteri
""""" ¥l Connect the arrow from
Rubbles, Felled trees, etc. -Water filteri
Reduce

(For detail in progress)
Place to be stored is being
arranged.

»Outdoor storage, etc.
volume, etc. *

Discharge into the »( Soil-covered, etc.
environment

(aRi sk reduction process

Additional Residual water in the buildings
attenuation and ALPS slurry
(FY2021) (to be transferred to other HICs)
Spentifuel Attenuated Contaminated
stored in SFP Environmental Structures in
discharge buildings, etc.
Fuel transported to Solid waste
Common Spent Fuel storage facility
Storage Pool after the Sorption
accident columns, etc.

Zeolite sandbags, etc.

*New fuel not included

(b)) Number of fuel asst (c) RadioadBirvieVeabels a

(Units 1 to 4) (Units 1 to 3)
bRi sk reduction process for major risk sources
(Att enuRitd(ocnb itnakes i nto accouRnlt3 7r afdriooma ctthiev et idmeec aoyf otfheCsacci dent tc

2223Basic approach to risk reduction

The decommi ssioning of the Fukushima Daii chi NP S
uncertaintihes.i nTtoe rdnaatle ,sttat us of the primary cont ai
to as fAPCVso0) of Units 1 to 3 has been estimated t
devel opment process, estimati on -boafs etddet lipelilassc edse t veictt h

technol ogy, placement of investigation equi pment i
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video photographing in the buil dings, and ot her
uncertainties. El i minatings tmaasag uwumreseutaent iamsd, r €
considerable amount of time. In order to realize p
the decommi ssioning work through a flexible and |

determined swiyt ho bptraeivnieodu experi ence and knowl-edge, a
based simulation, making safety the top priority,
extent.

Regarding the perspective from whi chmatdhee,s eNDFo mp r
summari zes the following five guiding principles:

(Five guiding principles)

iSafe Reduce the risks posed by radioactive mat
(Il ssues such as containment of radioacti\
exposur eerosf tworrkadi ati on, assessment of t
GProven Highly reliable and flexible technologie

(Il ssues such as conformity to requireme
against uncertainty)

UEfficiede resources ef f etchtiinvgesl,y nfoen. egy. ,a npde osppl aec,
(Il ssues such as reduction of waste gene
necessary work area and site)

0Ti mely Be conscious of ti me
(Il ssues such as the early start of fuel
requiredefborn sfueltrieval)

0Fi eolrdi erCtoangpr ehensieal thyepgol i cy by checking act
and actwual sitwuation
(Il ssues such as wor kabiflrieynwdilmnaolesdi, ngaqcer
and oper abmaiinttyai narbd I ity including ease
troubl eshooting)

In applying the five guiding principles to the
decommi ssioning operation after greatly emphasi zi
preodting human beings and the environment from the
operations, thoroughly conducting radi ol ogi cal i
radi oprotective measures. (AiSafed in the five guid

I n tbemuiessi oning of the Fukushima Daiichi NPS,

with time as the degradation of facilities damaged
to be as |l ow as reasonably achi ebakel ¢AfimbmElf yO)enno
situation at the site, and proceeding with the dec
feasi ble ways i-8itdéestaorra heénit Feidedld wi | | l ead to en:

medi-udno# gr m.
As toae result judged based on these guiding pri
di sseminate information carefully so that the resu
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23Approach to ensuring safety during decommi

231Basic policy feryebasedngnsahe characteristics
NPS
Decommi ssioning of the Fukushima Daii chi NPS cont
is an unprecedented activity that takes place 1in
nor madact or, and therefore, to ensure safety, t h
regarding safety should be fully recogni zed:
A |l arge amount of r adilUbnaucctliivdee smatthearti ahla v(ei nac | suidgi
in internal exposalred Stsatie, aamms well as in unus
f or ms

Barriers for containing radioactive material s,
incompl et e

Significant uncertainties exist regarding the s
containment barriers, etc.

Difficulty in accessing the site andsiithestalling
information due to constraints such as high rad
Since the current | evel degrradataitam nofi sc dntgahi nam
is a concern, it is necessary to take measures

prolonging the decommi ssioning activities

Consequently, TEPCO, as the operator of the deco
attention to the following points in proceeding wi
principles.

Firstly, with regard to Asafetyod: There is great
and containment-sbaersssec@an,d amdedtad | ati on of instrume
the uncertainty are also restricted. Under these
unseal ed radioactive material will be handled in a
straing point for all reviews should be confirmatic
range of possibilities (cases) assumed. At the sam

to prolong the work peni odernthegkmtofer woskkreduc
necessary to avoid excessive safety measur®s and t
Such perspective on fAsafetyo (the safety perspecti
work review.
Secdnyd with regaedtedoifield
The -somte environment is in a peculiar state tha
therefore attention should be paid to the feasi

safety measures on site.

BAbbreviation of As Low As Reasonably Practicable. This is
|l ow as reasonably achievabl e.
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An apprmoacdhtdhesi gn al one has | imitations due t

From t hemeammidwemed reasons, it is essential to acct
site into engineering. In order to ensur acthheasi mpl
fuel debris retrieval, the views and feelings of t
responsi bl e -sfidre twhhe k offincluding operation, ma i |
i nstrumentation, anal ysis,tuwalc.9i taends hvoeurlyd fhaemi hii @
Mor eover, it is important to respect their perspec
(the operatorés perspective). I n promoting the pro
mai nt ai n amd tshter eonpgetrhaet or ' s per spectives/ feelings,
inherit their perspectives. Therefore, TEPCO need:
worksite in the overall decommi ssioning work proc
technicians with operatorés perspectives for <coact
workers in difficult operatsohs apdrtihosaswho expe

I n the actual study of the decommi ssi omri mjgecwor k,
executor, should clearly define the fArequirementsd¢
specific safety measures to achieve them. I n doing

and the operatordés perapectéeviestiochanhpedcumlgi drhiet icehs
the Fukushima Daii chi NPS. Speci fically, requir eme
Aithe safety perspectived and fithe operatoro6s per s
for t hraswoorkladyit #f requirements, considering the tw
of reviewing the decommi ssioning wor k, in this man
safety perspectived and Athe operatorédés perspectiywv

In this oedcommiwogik with significant uncertaintie

define requirements in advance. Even in such cases
out flexibly and promptly with by vadr isfayfientgy ammeda siun
as the Apreliminary i mplementation and utilizati on
and fAibasBednginneeringo as described | ater.

This sfeicntsgstd maoalplromul gati on of t he dxStaf etlye Fs e st i
describes the importance of the safety assurance
Fukushi ma Daiichi NPS based on safety assessment \
Then, it describes thspecippantoardce ptehstpeshowled be
mul tiple | evels in the safety assurance process wh

by project operator. Lastly, the section refers to
2311Promul gati ng tshted fipSraifnectiyplFei rt hat safety perspec

The use of any method or device is basically unce

sufficiently reflected in them. Therefore, it is i

14 A method that gradually increases the level of completion of engineering by obtaining the next result from one
result and repeating this process.
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| eadi ng ushee of met hods and devices on the site, kee
as they engage in their work (safety first). The
principle in the projects meano,n BGQdredwyctmarntg ea)st ars

with methods and devices when reviewing any proje

sufficient | evels of safety have been ensured, taki

reasonabl enesssitspeagpl acabnality and project risks

decide which methods or devices to use, and which
Since the accident at Fukushima Daii chi NPS, | ea

stepptd ttpbe plate and continue to work hard to rai.

such as t hrough di al ogue amongst t hemsel ves, as
communicate to other TEPCO empl oyees. Il myofderst o
principle to all persons invsdltvweedwoirrketrise phej eacttt:

management (the approach to reiterating the speci
attention is needed accordingly) is important.

23.120pt i miioa of ju

dgement with a safety assessmen
ti meliness in de

commi ssioning

With an aim of reducing risk through decommi ssi or
measures and ensure the safetof orfadvioad&ctiinvehmathe rai ¢
t hat is technically difficult and has significant
decommi ssioning work should be carried out with su

Speci fically, when designing safety measures for

—

0 make decisions based on the five guiding princig

and confirming that the reiqunecdabavet ythe ceaacammids
of t he Fukushi ma Daii chi NPS is unprecedented a
deli berated safety evaluation as the basis for ma
decisions wil | umostt abbel es i(gtnhiafti ciesnt lwi t hout devoting
and t hus necessary, sufficient, and reasonably f
(optimization of judgment Ibarsegaredastomd rlt y fas s ®islsIme
measures, it is particularly important in the saf e
conduct safety assessment with incorporating opera

I n addition, the importance oef omakgnwopkowiéebsoutir

i mportancaex+dosfngdimeus action) can be mentioned as A
the decommi ssioning of Fukushi ma Daii chi NPS. Cons
already mat er ioaslsiizbeid ,bi tayn do ft hfeurpt her degradation of

progress in the decommi ssioning work without del ay
safety of the entire decommbsaHbogi hgr mr pheersegfecrtedo,me |
it should be noted, for ensuring safety, that di ff e

which have a certain margin in terms of human, ph
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radi ol ogi cal i mpacts caomdihiigpm dgthali Isiatfye.t yOn st hsee c u 1
shoul d be mad e on resourceaxBbhecabiusn papndr etshse
decommi ssioning work without delay based on the re
timeliness imi ndge caocntmi vsistiioes ) .

2313Ensuring safety by incorporating fithe operator ¢

To ensure that safety measures are truly effectiwv

standpoint of t hose who actuall y spetref,or'mt hteh eo poepre:
perspective" (perspectives and judgements from the
site and perform operations and tasks on site) is

determining the feeaassuirbeisl iitrny dec osnanfiiestsyi omi ng t he Fu
i's necessary to take into account the fact that t|

decommi ssioning requires an unprecedented approach

hihg radi ation | evels, unlike normal reactors.
AThe operatorb6s perspectived is also important f o
which are different from those of normal reactors.
T Compl ementation of design bycompterralts:ons, includir
Due to significant wuncertainties, there is a |
Therefore, it is effective to suppl esmetne o pheer ateisa
and i mprove safety col lexampled,y iwniftdr nogpteircan i vomi.c |
criticality safety, (the composition of fuel debr

Dai i chi NPS has high uncertainty due to difficul

even i f aictqudaredhe Even in such an environment, i
debris retrieval with a certain operational scal
fuel debris retrieval operat or s tshhatul adh @nreg ea wair teh

work step as significant fEvuecent uiaft i ouwtst ionfg nerads uot
sufficient magnitude to cause noise, identifiabl e

are performed with radliatyi,velty issmapds ssiubbcer itta ct ak

subcriticality or identifying signs of <criticalidi
measurement values. I n ot heiremwwirden merst sd ewsictri b ic
uncertdihkeevebppment of dieet®oc teinoanb |tee cohpneorlaotg o n a l r
become even more i mportant.

Utilization of information in design obtained thr

To cope with significant unceorrtnaaitnitoine sob tiati niesd it
orsite operations such as monitoring and analysis
utilizing such information, it should be Iinked

Y

comprehensive use of ito.
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Handl i ngorama laibt y :
Al t hough it is essential to take all/l possible m

orsi te response as a precaution to prevent t he
considering the characteri stiitcisest hiast mocdhdee rpartoeg reaenrns

sufficient #ime to respond

2314ALARP judgment based on safety

For safety, there is a minimum | evel of safety s
retrieval method or equi pment dant bne eussed.hibst niienvieni
there is a range of choices and, within this range
will be determi wndd Ibas evéd ecin tthreadafety | evel to be
duration (notmetthlhat amat reigav pimeat mi haogei sgf € oy gme a
not necessarily beneficial to safety, especially a
is also an issue as to whether such retrekdal meth

Based on the above, in the process of determinat.i
and equi pment to be employed eventually through t
(safety perspective) o, -shitredi(cogpbeirppgros pbec tffievaes) d, | &b ¢
and discussing at projects (bProgj &ct smawageéemernth) & d
safety perspective and the operatorés perspective
judgement madeda by stelde omr ajheec saf ety perspective wil
retrieval met hod and equipment after going througt
perspective. The operator's perspectivepeli spectsiend i

into the site, and the judgment based on the safet

perspective.

L - -

¢ O Define the safety standards ™

to be achieved _

al/requlatory requirernen nfarm retrieval methods an

Ifregulat ts) Inf etrieval methods and
equipment proposals

N - ;‘| operator’s perspective,
with a margin to safety

| oSy

{Opemtor's perspective)

I

I

I -
| Set management 1
I | stand ard s from the |
1 |

——————— N ——— - -
I @ Examineand distuss | I Examine feasiaiity on- ) _ .
| methods and equipment © | site (by experts). | @ Determine retrieval methods
to be adopted inthe | o and equipment at the project
project (ALARP) |\i0|=emor‘s perspective) I o availabilty
_______ —-_—— - - if possible)

- —

Provide retrieval method and
equipment options to meet
\ project operator’s targets.

;)

T = = = (Safety perspective)
i Irforrn availability
H (if not possible)
H Review rmanagement targels in some cases.
FIi@ALARP cent er é&aonceptml dagrdme t y
’Since a long time has passed since the accident at the Fuk
heat) that drives dispersion of radioactive materials is ¢
characteristic of progressing slowly so there is a | arge t
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232Preliminary i mplementati on anidnfuotrimaitzaotni oinn otfh et

stages
The -sont e conditions at the Fukushima Daii chi NPS
accident includes considerable uncescaliaeatprsjedt 4
as fuel debries dreestirgineevdalonilsy twi tbh exi sting knowl edg
| arge safety margin and wide range of technical op!
period or the risk of rework wildl be cirmadbvoi dablod.
entire project may be reduced, |l eading to a del ay
decommi ssioning cost, or increased radiation expos
However, considering the environmerithewi tdletam i alrrad
of containment barriers, and the possibility of fu
tsunamis), it is necessary to i mmediately i mprove
Therefore, a "seqhbhenisal mpppeéaanappwbace the whol e
several stages, "operation at first stage"” is i mpl
and then the information obtained ther¥ iospteirbinl i ze

proceeds with safety ensured through monitoring t hi
actions andiftleexieslpmnees at edchTheagaefofmaheoprot
each stage of operatimnt  hmendddsisgn n@gf isulugseadueretd St
reduces uncertainties in the operations in subseqgl
safety assurance and rationalize design.

TEPCO should actively introduce gainneaeppmaa cahn dl ipkre

managetent

I n a case that uses a similar approach, TEPCO ha
shutdown tests since FY 2019. One of the purposes
whet her or not tojéeéetmonaite wheefuture, which al so
flexibility in selecting fuel debris retrieval met
i njection has been accumul ated by i denuteilf ydienbgr idsi fafr
the RPV bottom, increased dust-crsictaitd alriitnyg wvolud rs irdes t
injection), and by gradually extendlimgthdef utewsrt @ ,nge

e
should not be Igi miits&kds tam di derctuinfudiant i ng knowl edge d
i njecut onhowl d be expanded t o tahoastiotunit bthhoeessadganui r i n

e

water injection systems for fuel debr i sr roeft rpiuempasl ,

¥This is also used in the UK, facikekxampseinfBel thati dbedoamds

”Some example measures include installing nuclear instrumei
debris fabrication; and setting the valduer efgourl anta nnagg i onpge rraat
8This is stated in the Decommissioning I mplementation Pl an
Hol dings I nc.), which summarizes the policies on i mplement

Nucl ear Powhetrt pSst:a/t/iwvowmw. t epco. co. jp/ press/release/ 2021/ 1585

28



required for water injectiem,injhectaipom opnmd adlea magnosl

conditions of fuel debris due to differences in th
These reactor water injectionclsanitfdiowwatitestaoef htalve
bet ween the | owering of the PCV water | evel and pr

on the damaged piping thaitt evaisnwdd taii guatdi dm oeno 1t dhec toe

t was assum&dprleasurkee mPgGht decrease when the wat

damaged area. In fact, the occurrence of the &eve
enhanced the degree of confidence of the presumed
redulof exposing the damage area due to the | owerin
This example yielded results that l ed to reduci

combination with the Fsnftoer mantvieosn iggaaitni eodn sfjr oans tohno ti g h

directly related to the purpose of the test.

Hereafter, it is recommended to make it clear as &
orsite operation should be fully incorporated and
acti viori esmsuring safety. For example, the same ap|
hydrogen at the time of fuel debris retrieval. Tes
purpose may help identify hydmdgermnritdile, nercesdatregr
nitrogen supply and reliability of the exhaust sys
I't is important to accumul ate successful/unsucces
sequenti al approach as a trreadawktieaorn d, maljloowiunmg eg
overall decommi ssioning work in the future. This w
and contribute to ensuring safety in decommi ssi ol

perspective oifn rti be& -amebbiuugh it em m.

233Approach t o addr ess a temporary i ncrease i n
decommi ssioning operations

Whil e the decommi ssioning work is stritamidroghgf or prr
term perspedteilviedb,er@adn efnulof the possibility that t
work may temporarily change the risk | evels and ma
is required. Executing the decommi ssioningt work i
situation of the NPS, which is maintained in a st
ri sks. Such risks may materiali ze, depending on th
the inside of the reactoerctt ot hreetcruirerveentf uceoln tdae mrnmesn
speci al operations and maintenance performed in th
wor kers involved in these activities.

The possibility of a temporary incsé@é@aseposurntdeari

from such decommi ssioning work must be addressed L
t hem. I n particular, as for the radiation safety o

risk | evel duri ngmuelk oansni psaothi angblay possible by t
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achieved through application of the concept of ALA
As
Note that the basic stance for promptt | gt amg!| £€men

Reasonably Achievable).

because if the decommi ssioning work is delayed exc

remain over the |l ong term and their risk levels m

deteriorate over ti me.t oThtehree fsoaleec twiotnh orfe gaar Kk me't

manufacture of equi pment and safety systems, and

decommi ssioning wor k, cautious and comprehensi ve

i mpl ementati on md idrcoom$isdeoati on of many constra

workerdés exposure needed for relevant preparations

risks involved in the decommi ssioning work (Attach
The approach t ondriesnks urreidnugc tsiaofnetay in the decommi s
Dai i chi NPS, as described in this chapter, needs t
not only the people directly involved but also th

loc al community, th&R4gdyeNDRmenTEP®EBT!I and others to
other to reduce risks based on the approach to en

i
e

C

—~ 0O
- O o O T O

n

n

to account. I n doing so, i t omRgso iinngp orritsakn tmotnoi teosrti:
ables a wide range of people to easily understar
ntinuously reduced through the decommi ssioning v
e public. I n addtiatiwsn dfo rsihsaks nighrtchiegh t he Tech
nstant basis, NDF is considering providing the s
e decommi ssioning work described in 2.2.2.2. TEF
gyt iri sks for the entire site and become aware o
atus of risk reduction to society in a proactive
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3. Technol ogi cal str a I es toward de

teg
Fukushi ma Daii chi NPS

31Fuel debris retrieval

311Targs and progress

(Targets)

(1) Retrieve fuel debris safely after thorough and «
stable storage that is fully managed.
2) Tri al retrieval in Unit 2 whastthsec hperdaud eesds twi Ible gh en

to mprewoeek safety danrdi nrge lripatbfiilgttéyl of t he -IT9mpact c
pandemic, onwpi ngstno c &t the Naraha Center for I
Devel opment since February 8028, paedhlhtiherolpiatvaR,
and trial retrievall aiF¥ @0R8ct &b nttd nhegian siemi es
gradual expansion of fuel debris retrieval, to a
for further expansiom @afcfaouelt héelbbruies detriesvdalar
see Attachment 6).

B) With regard to further exmampsiadom ifddmuatli adre bwii sl
the methods including those for containing, tr
assessing fueli tdneiBtr iisntreertnraile vianvesti gati ons, res

and tbeetenenvironmenhtaét ¢ mpr ovemen

(Progress)

Figshdws the estimated fuel debris distribution,
Units 1 to 3. The progress in each unit is also sh
n Unit 1

PCV internal investigations have been conducted using a boat-type access investigation device
with a diving function (hereinafter referred to as
various measurement sensors. The underwater ROV is inserted into the PCV through the
penetration X-2 to access the basement floor outside the pedestal. To construct this access route,
installation of isolation valves on the penetration X-2, drilling of holes in the outer and inner doors,
removal of obstacles in the PCV, and installation of a guide pipe, etc., were completed in October
2021. Afterward, before investigation started problems occurred due to underwater ROV dosimeter
noise and a camera monitor display malfunction, but after taking measures to prevent a recurrence

based on the results of an investigation of the cause, the investigation began in February 2022.

So far, visual investigations and deposit thick.i
the visual investigations, | umpddepodi it ashdeet he
of the worker access opening in the pedestal. H

or fuel debri s ha sinaudiion, rdinforeimg baisevereabserived ie tte. vicinity
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of the worker access opening, and it was confirmed that concrete in the pedestal area was partially
missing. Regarding this matter, IRID conducted a seismic assessment of the partially damaged
pedestal in FY 2016 under the Project of Decommissioning and Contaminated Water Management
and confirmed that its supporting function was not significantly impaired. TEPCO is also considering
the impact of the pedestal damage on the plant based on the currently available information,
assuming that TEPCO will continue to expand and evaluate its findings through internal
investigations'®. According to the consideration, based on the observations of the external surface
of the pedestal, TEPCO assumes that the movement, collision, or fall of structures to be supported,
which is considered to be caused by damage to the pedestal, is unlikely to lead to large-scale
damage or other problems. In addition, as a result of examining the impact on the cooling of fuel
debris, dust dispersion, and criticality as the impact on safety in the case where the pedestal
support function declines and the RPV and other structures incline or sink, TEPCO has concluded
that there is no significant risk of radiation exposure to the surrounding public. NDF believes that it
is necessary to expand and evaluate knowledge through internal investigations in the future and
will validate the results of internal investigations conducted by TEPCO and the impact assessment
on the plant based on these results.

Further investigations are planneddedyobsatverthe
bottom of the outside of the pedestal, the ©prese
sampl i ng/ anal yasnids tohfe dceopnodsiittison of structures i nsi
As a future action, |l owetiong mpheveat e kevelmi csr
S/ C. As preparations to | ower the water | evel, S U (
water quality surveying of the S/ C water, an inves

reactodornui § under waysittoe i enpryiovenméret on

o Unit 2

The 20i1an-tMintiger m Roadmap speci fiimgd dmamti 2ngiset def @
debris retrieval would be implemented, and trial r
pocess has been del ayed duel9 o atnhkdee mi mp aeooa &kt ipmioe eC
the delay to about one year.

Therm,tex completing the manuf act utryep ea nadc cveesrsi feiqcuaitpi
(hereinafter referred to as firobot armd) in the UK
and has been wundergoing perf owumarscee tacnan ftirramianii nogn
domestic factory (Kobe)Narialka Cantyer2 0f2dr, Remdotae € dt
Devel opiieElAi hce Febr Madiyf 2022i on and verification o
i mprovements to someeeqewpmemtu, rwimeah sabased on t|
progressed. Furthermorethtbegpl aest sngofexpandhene

BThe 100th meeting of the Study group on monitoring and ass
Status of primary containment Yésselrnahtennanbh|l Reseasthgbahibt
Decommi ssioning, Tokyo Electric Power Company Hol dings 1| nc
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I n addit-sohe pseparatory wor k, i nstall athiadm hof tF

oft hppeneitaX6t started in November 2021. As counter mea
rubber and the bent guide rollers (in response to
occurred during installation, repl acdmemiyawmtfHt he

handltehppeh et Xét,i amd structural changes to the guide

work feasibility wil!/ bapvdreisftiiandy. t Rreanaqhuffagzdetuorn n
chamber is also urtdesre anrysiidesruatsi ameindentified in
installation condition of the isolation chamber af

such as opepreinnegt rXedt ihddntec h and r emov gle neft NaGtd peaorni t s i
pl anned, work should be carried3outtfbsr@fdeeltyaidnd .car
As described above, given the -upstpontseofsttah &isr blas
the arrangement of csoiutnet ep rmem@aruadessr ienavroornt e c ii d e dh  t
anot her -yleatres T.05t he pakopagawi bh gleé¢ apdedreda byoaar

due to the i mpddt infftedicthpro@®O&/H Dsaf ety and reliabild]i

the process to sltadkrét 2t0r2i3al retrieval i n
A plan for the gradual expansion of fuel debris r
wi || be i mproved by increasnongnghacwesghbilciapwcwh]

with specifications fof nttree ndadv ii ameve sft a glattd eblnksi se s A

I n this plan, the requiremenbbaorreendtendc lams uprtedisf o r m
requirementdesagnt anthavesbalkhatciliami fied and examin
debris willcomeg astnered oirn f uetlr adnesbprai rsti mceatnttiesei vaaela | @ rs di
and then transferred to the receievmpnog/adeyl isveorrya gcee Ic
addition, some of the fuel debris wild.l be coll ect
transported to the facility for analysis. Designin
temporaryelst®riageiFe gpr 8gr e&sg.( 9

I n response to the unprecedented approach to retr
uni t NDF continues working while verifying the ac
of t he r eovdiiefw can imns to the safety system from t
reasonability, ti meliiemased, samchca, fiel daccordance
engineering at TEPCO.
> Unit 3

Regarding Unit 3, due to the high water level in the PCV, the plan is to lower the PCV water level
in two steps, taking into account the conducting of the PCV internal investigation and the improved
seismic resistance oftheS/.Che pl an for | owering the water | evel

water -bwcsebh pumps wusing the existing pipe conne

water | evel bel ow the first floor surface of the |
March 16, 2022, it was confirmed tchlaitnitnhgee PATM ewa tte
of the planned reactor water injection shutdown t
continue water | evel measur ement because it was de
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bel ow the | ower end eterthiewanew PEVet hgmnmgm. After |

injection was adjusted in July, confirmf¥Bgsebdat tF
on the above circumstances, for the plan to | ower
parameters wild/l be continued, and a reduction of t
of water injection wikrumbatdiatuteswdrtbocastahbk 1t h

| ower the PCY Wwat &t epeeln the future, the plan is
and | ower the water | evel to the bottom of the S/ C
Althoughr et r i e v a for funiteet elkparsion of fuel debris retrievali n  sveeee examined

inthe conceptualstudy, many chall enging i ssuesdasndusmestiedasso
were identified. Since FY 2022nptermeéiassirieaveéobee¢hed
and risks from the .[Refertqp3el@.l.4fordetad)f feasi bil ity

20Tokyo Electric Power Company Holdings Inc., Fukushima Dai i

Engineering Company, Jnlgf 1RByk29Ri2ma ilaimpd leit i ¥PS Unit 3 re
shutdown testso

22The 103rd Meeting of the Secretariat of the Team for Count
Contaminated/ Treat eds:Walneirt, 31 Reefaecrteonrcewadt e0 i njection shut
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E Fuel debris {}Water leakage(visually checked)

S { s not obselved

IFueI debrls

. Fuel debris ¥ Water leakage in the past

fLittle fuel debris remains.

Core region | {Little fuel debris remains. (Partially intact fuel might exist in the peripheral | Little fuel debris remains.
region)
1A small amount of fuel debris is present. fiLarge amount of fuel debris is present. 1 Part of fuel debris is present.
At RPV lower | 1A small amount of fuel debris is present 1A small amount of fuel debris is present 1A small amount of fuel debris is present
head inside and on the outer surface of the CRD| inside and on the outer surface of the CRD | inside and on the outer surface of the CRD
housing. housing. housing.
At the PCV
bottom . . - T/Amount of fuel debris in Unit 3 is more
(Inside the fMost of the fuel debris is present. 1A certain amount of fuel debris is present. than that in Unit 2.
pedestal)
At the PCV . . - . .
fFuel debris may have spread outside the [ The possibility of fuel debris spreading ) .
bottom ! 1 Fuel debris may have spread outside the
(Outside the pedestal through the personal outside the pedestz_il through the pedestal through the personal entrance.
pedestal) entrance(Deposits have been observed). personal entrance is low.

Radiation dose
in operation
site™

fIRadiation dose around the-penetration X-6
on the first floor of R/B is high (145

T Radiation dose on the first floor of R/B had
reduced to approx. 5 mSv/h as a whole.

T 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.

mSv/h).

GRD Housing

Inside the pedestal

sigy esoq UBIH

*{nner-skirt

Unconfirmed, to
reflect results of
p\anned survey

1 Exposed rebars were observed around
the personal entrance.

CRH

1 Inside the pedestal
Deposits.

Steel: Gratlng 5
Upperll plate

Information on

the access grating. entrance- 11 The bottom inside the pedestal is
route to fuel  [{Condition around the CRD rail connecting 1 The botto.m inside the pedestal is accessible through the pedestal entrance.
debris™ into the pedestal from the penetration X-6

1 The D/W bottom outside the pedestal is
accessible from the upper side of the steel

has not been observed.

1 No large obstacles have been observed
on the CRD rail and around the pedestal

accessible through the pedestal entrance.

Information on
the condition of
structures
around the
access route

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

1A deposit 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)

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

TWhile a part of fuel assemblies have
fallen, no damage has been observed on
the CRD housing support in the examined
range .

1 No damage has been observed on the
wall surface and the structures (CRD
exchanger, etc.) inside the pedestal.

1 Some damaged structures and fallen
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.

1No damage has been observed on the
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 X-6 penetration, 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 Governmental-led R&D program on Decommissioning
and Contaminated Water Management.
Due to high dose rate around X-6 penetration of Unit 1, an access route through the equipment hatch may be used in case that it is difficult to improve
the environmental condition around X-6 penetration.
PCYV internal investigation of Unit 1 will be performed through X-2 penetration (equipment hatch) considering accessibility of devices for PCV internal

investigation.

(Prepared in refelrenmade gtree sisMatfertirelatdment of stagnant water in build
monitoring and assessment of specified nuclear facilities)

Fi gEsti mated fuel debris distribution, access rout
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Pedestal

Pedestal opening

Enclosure

Penetration X6

T~ Operation area
y

Photo : Testing facility in Naraha Center for
Remote Technology Development (JAEA)

i1
Pedestal S|de!fzj\& = s

—
——

=z

Photo : Robot arm  at maximum extension

(PreparyedND&Fsed on TEPCO and | RI D n

Fi 8. mage of fuel debris retrieval syst
(Tri al retrieval and gradual expansion of
Canister for
temporary
storage

Off-site
Acceptance transport cask
delivery cell

Transport container

Orksite transport
wehicle

Reactor building iOutdoor(on-site) Temporary storage facility
(TEPCO material edited
Figl.mage from retrieval to temporary stor a
(Gradual expansion of retrieval scale
312Keyssues and technical strategies to realize thi
Since the understanding the situation inside the
pl an Boteopnperations related to fuel debris retrie
on kngwl etdat wil/l be obtained in the future, and i

the results of studies, research and devel opment t
The trialintetnakviamwe Stuied atdiedmni Unsam@l wndg) be t he
of fuel debri s, and it is necessary to make stead)

and experience obtained through these wor kshein sut
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g
t

radual expansion of fuel debris retrieval wil!l be
he retrieval in Unit 2. I n addition, a conceptual
n sfcarl eUnit 3THEPRCHOaleahlae dlloesdo Mi r ai Tregxaiye ogm Co

Tech) (hereinafter referred to as the fANew Engine

design and R&D of systems and install atiionnss cfaodre f u
2 From madwron,heustrong | eadership of TEPCO, it
decommi ssioning with cooperation between TEPCO as
Company, manufacturers, researching institutions,
rol e assignment. 1t is also important to effectivel
New Engineering Company through these initiatives |
on safety and operator's rperspective, as mentioned
Since each wunit is in a different situati on, t hi

—+

v @

3

etrieval strategy in 3.1.2.1, f(iond tl @orwrea!l biwmnwenset isga

uel debriisn s3amMpl2i.m”g) amdi gm aadfuafluelxpdebri s retriev
xpansifoel olebrisecal e in 3.1.2.4. This chapter the
ccident analysis activities in 3.1.2.5, teshnical

n 3.1.2.6.

A121Fuel debris retrieval strategies in each Unit

@QUnit 1
AToward the further expansi sbiabeéc d sutea r pdreobmoi tse rRe& D i ac

engineering to agpptg ahdé t ke mltios ceognupi oprnaet net design
procedur es, and sfadrettyh calsssedssaf@ineée dge gained throu

in Uprig.2 conditi onrsesofanrdissetdinnge nstt Fduacgttum m d urt @ wtnr, o

count distribution, the degree of i mpact on cont ¢
equi pment, andf delf odremmndili Joatcao@de duri ng retrieval . |
met leethobbled examined based on the initial study res
I n the ongoing PCV internakéexiisntviensgt isgtatts dotmd, rbetghiea nce
status of deposits outside the gpa&tdiecn ail naircde btelh e g
t hrough the worker access opening i s al so sche
i nvestigations and analyses using muon have evalu
core, they were not darcaecictedthvweisdeé gaitnwest i gotuisgn
study. As technological devel opment for this pur|
from these investigations shoul d be incorporate:q

met hods hereafter.

22

Tokyo Electric Power Company Hmd ai Weégeslam onlco. g, yo6fiCEsnvasbndi & lurad nt
debris retrieval at Oeukwshri Ma ROi2i2c hi NPSoO,
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AThe size of the RPV and PCV is smaller than Units
| ayout of plant systems also differs. I n addition
investigation, the distribandonnef dedkepotsside inlseé
considered to be different from UnexamiRreeamidevdal T
met hods considering these differences.

@Unit 2
A Preparations for trial retrigervaadluadd g wxgpeamwa yf,u e
retrieval. However, since there is no mlcerestso r e
met hod, it is necessary to examine methodsnfor th
scal e

A Toward t he sgroanduafl feweplandtebirs sneees s aR&y®| tamdadyv a
engineering for apyiltgemthlgedemheer desd lgtns aonmanuf acturi

installation of fuel debris retrieval sysltienngs,, s a°
criticality control), temapaoarta@&mynfcleerleyd dlmemisasl f gstryosrtae
based on the knowledge gained through trial retri

A Toward the further expamsispinaloéfs frued e sdsedbdryi st or ed
retrieval met hods based on the knowledge gained t

results of the method for Units 3.

A The previous PCV internal investigations (inside
muon indiclaregetdmoumt of fuel debris is at the R
of some fuel in the core, and this needs to be ¢
Further mor e, although it is wunlikely tdhasprndad f ue
outside of the pedestal, no investigation has be
pedestal. Thus, a direct video investigation is r
@ Unit 3

A As described in 3.1.2.4 bel ow, fueteiipafinae | med hroids
retrieval ahead of other units. From FY 2022 onwe
f easisthiollleedyst udi ed for the issues and risks to be
A Previous PCV internal investigations (inside th
housing support has partially fallen and def or me«
part of the pedestal, incl uduirnegs sitnrsuicdteu rreesa cptroers, u m
are deposits assumed to be fuel debris. According
that a | arger amount of fuel debris than in Unit
out of the pedestwalr ktehr acgless opening. In order t
met hods to be selected, it is necessary to consid
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de

i n

posits outside the pedestal, considbe RBWYIi andna
corporate these investigation results into the

A When examining retrievalxamatohada das ,n metnct 0 & saircd @ 6 ist § gers

t h

4) A
AThe PCV internal investigation of Uni t 1 confirm

A

Ho
no
Wi
ev
t h
an
w h

me

-+ < o o
o - —h

o

e damage to the reactor building.

common staahegyi for e

wever, in past research and devel opment, it was
t significantly impaired in the osfeitshnei cd aenvaagl eu.a t
th expanding knowledge thtough ail stoe rnrexchtelssrav ¢ s tti
ents during the accident, assumed from the fact
e pedestal. Based onkhbwksedge scuesmovals mat hods
d outside the pedestal and the pbtoddieldielxiatmy nefd, d
il mcor pdrhaet ifnignadiiniegdom i nt er nal investigation ir
thodsingntbuoudot her units.

nformation about the inside the PCV of each uni
eas where direct video information is not avail
the PCV and RPV dofbeeawmmsurietr esshdw promptly <co
cluding the condition of the damage at the RPV
stribution of deposits outside the pedestal. Ga
rificheidnretti on of the fuel debris retrieval

engineering with | ess regressing.

After analyzing and clari-$ytagptbbl emssezspefiana

S i
an
r e

of

te decommi ssiteni ngnpworvke ntecmtda shoul d be made, in
d structur e, and consideration shoul d be give
currence into the next phase of the work. Pl anr

a nehtahtodcan el i minate the potenti al ri sks base:

cannot be eliminated, ipfretplradieamgacdovamcponse pl an

Fuel debris retrieval, including -dpaoseep,arsatdeoerye woi

en

vironment. Al though remote devices are used und

many-sohe operations to sédecepragiaati 6ordobe omrmo

St

re
co
en

no

ructures, and prepare and atramrgeceli pwent ef dr
storation in case of failure also need to be <c
nsiderinfgi ¢ lhds esgoutekinrcee f r om preparation to retrie
able retriestheé eoredi i fomsd |l camnot be identified
t easily affected by external events such as ea
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A Although the amount of remaining fuel debris dif
RPV of each unthe pheteabresubmear ssaomesmetdmldy, uwh in
considered to have |imited access to the inside
situatioaccasd te®palso required. Thereforhbhe it is
devel opment and engcoaoesesi mgtodbdthgaitowpand t hen ex

retrieval met hod using a combination of top and
examinations will be made on thedimed hoydst empeamd |
structures to be installed on the operating flo

classification of contamination control

3122Devel opment status and pr@Ospechnhsal of natneds aflugeal eit ©
debris sampling)

For the tiinatle rrneatlr ii@nwvdel sftuied a tdieddnrni sUnsiamp2l,i ntgh)e oper
be performed by opening t e tfol anmake af |ltahegepemetema t

t hrough wbbaorhimg hmoved in/out to retrieve fuel debri
an expansion wil/| be made to provide an -iirsorlcaadm,on
etc.) to be built dur i6bn g Fopgenilmg ,t haeh dp eampentberpectpiomm i X6
(which sanobaorsm etc.) (Fig. 11), since the conventio

n dlha&fsleange part of-6thaé&l pboeghasmahl Xin scale, th

f site construcevah Workfutorwewhreh an opening wil

(@]

0O extend the contai nment barrier outside the PCV.

—

stage.

As described above, trial retrieval (si netretrenrailn g nav
new phase, and the series of work described bel ow
Fi g2. Moreover, due to the uncertainty of the cor

proceed with the wor k siarf erhiynd ntdh ataraddiiltliyondleawaom

equired dependingitoa d¢$ihttuatcitawml amch t hat t he work

-

Further mor e, each of these operations has no prec
val uabl e ienxfpoerrmaetnicoen,, et c. gained through them in
additi on, it i s important to consider in advance t

to go with it.

(1) Preparatory work (completed)

[TEnvironmental | mprpereenemX®ét ammtuhd tbactor build
[ 2Hol e di amet erofepkaey eXdeEn bn
2 I nstal lant sohatifon c¢harmbem i(nsiodéas owgréosgarl at i on

robot-ic@agQgmy(i n progress)
(3 Openingpehet Xeét iharn c h rbeyl ehaastichg apparatus
4 Removal of dppaost tXét ibyntdleggosi t remover
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5) Robot arm install ati on-i @fro@moivnaslit aol flpatthi eot nr adbfio dtnhc

X6 connection st riupcet,uraen,d eexntcel nossiuorne )p

6) Robot arprereatt X&tdRDh opeinnnigde the pedestal ), sul

and removal of obstacles (Abrasive water |jet)
7 I nternal i nvestigati obny arnodb oftuealr niebri s sampl in
[l nternal i nvedgPtCiVgdtnileen ftroomuttlee de t he pedest al
[ 2] nternal investigation inside the pedestal (ab
3Pbampling from the inside the pedest al (samplin
etc., is under consideration)
8 Storage ptiamg sktiomt ai ner s from fuel debris ret

measur ement

(99 Acceptianmjdoeo v e lmoxde sneas ur ement

(10) Removal of containers, storag®ut n shipping con

(11) Ofdite transsparet aammd yosfifs ( angleygiisesgf fuel deb

Regarpgiepgar ati otnr isatla t(uest tr@frervaall i nvestigations and
it is expected that the production and installati
installation of gl owvealkdx ffued tdredbms momtiildg bree tcroimp |
operators of wvarious equi pment /sdietvei cleesa dreergsu iwield fbo
and the framewor k forupvdreisftisgattir@an ntiemgt,s,anmoaletri e
the end odt liMiadsndl ortger m Ro.ad map

Veri fication tests of the newly developed robot a
Machinery Wor ks, Mi t subi shi Heawyanlu@d@ 2t r ifeosl )l ofwi o
veri ficatti @an ftaedstogy in the UK. Sinee Rebsrtusar yha vvee rb
conducted in an actual si mul-lag efda einlMiatrya hate Gtelmai e i n §
Remot e Control Tec hn(od MEHA) , Dewheilolp menover s t he ent
penet rX&t iaomd beyond.

't is | mperittentapfpdri cani ons with wuncertainty to e
under various conditions and egeumeprngeemtc yc anl hiee ef © %
necessary to make the preparations needed, ensur e
conducti-mpg tmestks that simulate the actual site eve
i denti fied r i sTkhsi sarper oecleisnsi nnaeteedds. t o be reiterated
mockp testing at the Naraha Center for Remote Cont
underway to modify and verify <control software ar
becamei taadodhal 'y requiredofbavseerdi fom atthenr ¢ 2slttss i n K
Mor eover, the plaarhrsugh taptainmg ofmer higher rel.i
necessary to thoroughly prepare the cme¢adumrexnornteui
simulating severe enviuponhmesnti sgonbsaitt @alism mychknaki n
are not simul ated.
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In constructing téetaccedve iTostal bati on of t he i
del ayed dueenmedgsheofuntelve fl oor atrobm | nsithddonat afe
airtighpriobedakagein theomat &lfi tiesoli atsit @arc laairtry orno o t h
is completed, the plan is to -®@pened@epeshiattsc hi nosfi dter
penetr @&t i amdX @d hpeabeéi s#t icomnX¥cti on tsheemetc¢tosuase &4 mwdt |
budi Int robot arm, etc.).

During the installation of the isolationrocdmmber,
i nsi dewasd agleser ved i n alneakage wthite mh ecadkn tteeistmegnt bart
event r eafefxipramdd atgltaotnt ai nment barrier outside the

existing str ootster eesnviim oan mheingh wobaskl. bet awasadl eoagi
that since heavily equipped workers need to be rerg
dose environment, it is always necessary to ensure
in the f uthieng | awdifermasppar atus such as$ htatte arebotntanrim
with the existing structures outside the PCV to e
chall engi ng -dtoassek einnv iar ohningehnt . Thus, carvdmtl wirlelp abre
necessary. I n addition to the above, paying full a;
Dai i chi NPS, such as the fact that contai nment b s
earthguakes are expectewotka desuori phni bhe $should be
operation training should be provided to enhance
necessary to incorporate above features, knowl ed:
examining tuel edabrmethods after the gradual expan
Given the above events, eqtiigmentif tehouwslud fheidkcapg!| @

operationaé verification
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Isolation Chamber (approx.W3.7xL8.2xH2.5m(max))

Hatch Isolation room
Robot Carry-in room Airtight Door

Isolation room inside Stage

Inside Diameter
approx. 550mm

32
22

Hatch Releasing Apparatus Closed flange  Penetration X-6
Previous Containment barrier
= Containment barrier after expansion

( TEPCO material edited
Fig§0Schematic drawing of cont aopnenmreantti hoena Poefine#®r du  iom g

From Enclosure, Connecting pipe to Penetration X-6 connecting structure
(approx.W3.6xL11.8xH2.1m(max))

Shielding Isolation room inside Stage
Retractable Shielding\ Airtight Door
Robot-arm  Measuring Hatch Isolation rogm

Instrun{ent Gate Va\l e Isolation Valvg

Enclosure Conn_ecting Penetration X-6
Pipe Connecting Structure

Previous Containment barrier
Containment barrier after expansion

(TEPCO materi al edited

iiISchemati c dr awi ng odurciomg atimimelntr étarrire wal
(I nteirmadstamgatfi oeal debris sampling)
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(1) Preparatory work (completed) (6) Robot arm entry

Cutting machine (hole saw)

i W Prework for spray jig installation |
i (Hole diameter enlargement of the |
ne X53) !

(7) Internal investigation and fuel debris sampling

Internal investigation by robot arm

, Remove obstacles (CRD r.
condun) with AWJ at the

(2) Installation of an isolation chamber (in progrg

| W Isolation chamber

i installed prior to openlnq B -
i __hatch Fuel debris sampling by robot arm

Tip of fuel debris retrieval devi &

2

7] ‘\“ ‘/
4
pad Y

<Wire brush type> <Vacuum vessel typg>""

(Note) -Isolation valve : Valve installed to separate inside/outside of PCV
- AWJ (Abrasive Water Jet) : Processing machine that mixes abrasives wighhdsigire
water to improve cutting performance

(8) Storage to shipping containers from fuel debris retrieval equipmd
and dose measurement

(9) Acceptance into glovebox and measurement

{W Accept into a glovebox
1 with negative pressure
: inside

W Weighing and storing in
: containers in a glovebox !

i W Opening of the hatch:
of penetration X6 by

A

(4) Removal of deposits in the penetratior6X
Remove deposits and cables in th_g_g ________ ;X

Lawlhigh pressure water
Entrance side Penetration X6 | pcv § Low/High pressure

:f — = ; waterS to push deposits | -
AV‘B/ Deposits E : E w

i, , AWJ] toremove cable

J
Pushin device Cable removal with A@J E
|

i, , Pushin device ;
: to pushin cables N B e T TR S
............................. -w Remove the container with a plastic bag to prevdnt

: contamination from spreading

i\ Stored in offsite transport cask and loaded onto
: transport vehicles

v

(5) Robot arm installation

* Measure the surface dose and contamination den5|ty of the transported materials prior to
WV _transport and confirm that they are below the legal standard value
(11) Oftsite transport/oftsite analysis (analysis of fuel debris proper

(TEPCO material edited

d.2WNor k steps of trial retrieval (internal i nve

The key technical issues, countermeasures, and po

" Dudti spersion prevention associated wi-.h removal
In I'ight of a dust dispersion event caused by an
AAWJO) to construct access routes fasuPE€EY Bothr s
removal of depessBusebwaltew cleaning, and dispersio
been prepared to prevent dust dispersion edue lItto r e
is confirmed that dugigvenstdesatéebywy maasbees in th
(e.g., prior understandinjge,cd ogimeht dehani of Obyt ties
take measures to control dust dispersion into acco
graadluly expanding operations. While placing the hi
wi || be held with TEPCO on setting an appropriate
that will not significantlycensenadi nhe. process due
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Considerations-sfporatdh@gr i snipadf® mdrftelcei 6OVI D

For t he performance confirmation test i n Nar aha
Devel opment , i $upiporeés bgnttihael UKo engiynetto smaiamtdaiin
backup system on t he UK side i n t he event of a

communicating smoothly with the UK engineers.

I't is also important to make all p e1s9s ipbal ned epnti ecp arrec
expandi dgpian. NDF wi I | confirm these responses.
" Considerations in project management

It i's important to proceed with the project whi
management of the contractors includi ngarotveafs etalse iel
project management activities, TEPCO neevead su attoi oma koef
ri sk of delays, and develop alternative plans and
al so participates inamaetihrgs wWwWiutbltomdomtacrdotrar $ o cl

and support risk assessment.

Limitations in theistepralofiamwe diuieg & tdiedaenids! s amp |

i ncorporation into gradual expansion of the retr
In thenP€¥nal investigation using a robot arm, it
structures, and the distribution of deposits insid

rays and neutron counts at the Wbtdéeom amdgenashe

However, since more structures and platforms in th
the range in -whmcbabnhhaccebstthe bottom of the pe
possi bl e range ofntneand otnr imela sruetermeeval from the b
I ncorporating the results of the arm/tool combi na
Technol ogy Devel opment, the scope and type of dat
schaner s, gamma sensors, etc., and the evaluation n
fuel debris distribution) based on such data are |

Assuming that fuel debris at the boitst oal sod plhaen npe

to retrieve the deposits on the platform which ar e

at the bottom of the pedestal. Given the |imited
consideration i s or edgeuierred nien wehdavta ncnef otr mati on i s n
the retrieval scale as a next step for promoting t

Human resource development and technology transf

t he r etarlieegval sc
With regard to the trial retrieval, there are un
the robot arm and the removal of deposits and obs

conditions inside the PCV. wWworkefiotr ei, s wheane pearfyrf

parties concerned to utilize human resources with
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invited from outside as needed, t o denvied rotpe dh un
perspectives/ f eeltiencghsn i gauneds tcou lttriavastfeedd t hrough t he

3123Devel opment status of gradual expansion of o
prospects

The retrieval equi pment to be used for gradual e X
by increpayhgmad henhancing accessibility while comp
devices for(intieanhat etsnie@wdd graits omnampl i ng)

It is planned to expand the range of retrieval S t
with retrieval of fuel debris that can be gripped
with cutting. Cohsidewvani to whekl paksobility of cut
range of cutting. The enatmsureéccomnbaicminmgectked t

penetr &ticomnX¥ction structures to secure contai nmen
iho the enclosure, it is necessary to consider shie
of the spread of contaminati on, met hods for tran:
met hods for confirming the mainwuempameaée¢ dunbouodar)
remote maintenance.

From the perspectives of research/ development an

ensuring actual site applicability and safety, N D
technology depekppmant oasedfor application to the s
The key technical i ssues and countermeasures are

Ensuring containment performance of enclosure fo

I n the retrieval operation, tfhuee | p rdoecbersiss irse trre peevee
PCV into the enclosure, storing in unit cans and c
site transportation. As a result, the enclosure gr

to secure thepeordtoaimmer of the enclosure.

This work is performed by controlling the pressur
i n/ out . Therefore, in order to confirm airtightnes
durati on, io perfionmpmrprainder-t methkhlbpatesn, tpest of t he
subsequent abnormality monitoring.

Ensuring reliabilFigy1l8f a mani pul ator (
The mani pul ator to be installed in the vandlousur e

operations and maintenance in the enclosure, and
Therefore, it is necessary to improve the reprod

operation/ maintenance trainitmgsin advance, and to
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Structure of the enclosure

(I'RI'D material edited

Fi §yEncl osure and manipul ator

>

Ensuring maintenance of devicessamudi ceoumdreiranccasu

To expand the retrieval scale in a gradual manner

replacement is required in case of failure. Since
where the enclosure wild/| be installed, is high and
Therefore, it i s plannea kwi lcdoinnsgt rauwctts iad ematihnet emuain
equi pment or encl osur e i tsel f, and decontami nat e,
mai ntenance building.

I n addition, since the manipulator t hat perform
regleanent dur-segvitche peri od, a device for carryin
mai ntenance building is under devel opment.

Thus, the device to carry out the manipulator to
Since it is exttor emeluy ei mpheer tmearithnt enance of equi pmen
including repairs, NDF wi ||l check the examinati on
al so i mportant t o |l everage thesexpiecéeemad nganaaec
eqiupment / devices f orf deulr tcheetrr iiesxgpaal nes.i olnh eorfef or e, a s
can reliably preserve maintenance records, i ncludi
be established.

Points of attentimanuhadetrihgd a@edignstall ati o

facilities

The basic and detailed design of the temporary st
compani es. Furthermore, installati on requires pr
interence with the existing systems in advance and
In installation work, construction work and equi pm
al most simultaneously. Thusgraeadi gradnadfi nat &Irifatcii

is expected to perform project management by manag

Even t hough construction management for designin
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temporary storagienfacaletimanyscoemaahi es are invol
proceed with construction according to the sched

interfacing. We believe the experience and knowl ed
hellpfiun project and cdmost rfwaottihenf uwaxmaaebiradmed séealre e v
in the future. Even thouwmglddc wi dei r aingei mpomptr ambmi etr
them, including their sol udiiomssulasnaquenterwmagrek .t he
The plan is to use manipulators and remote devic
and temporary storage cells. |t is important to thc¢
at the design sthgeiskdenanfiyepameneiand i mpl ement
t hem. I't is also essenti al taopverestytrhendagi g ae
knowl edge and experience of remote devices Ilin the

retrieval

3124Furt her expansion ofirfusedaldebris retrieval

Toward furthefuekpdaebbiiome alf e, met hods should be e
on the viewpoint that Af uel debdesommits siedmil ng,s a
retrieval in a reliable manner affects the success

a comprehensive standpoint (in anticipation of tec
I n addition, KEPC®spbasli ditaty for examining the |
this section describes in detail the procedure for
At the Fukushima Daiichi NPS, where uncertainty
i nside the ex@GMnimiantdeorns, whi ch forces preconditions
I n judging technical feasibility in the future, it
(boundary conditions) and constrairetsetsesilefowse mat
and systems, including criticality contr dlF,ordust
reference, Attachment 7 shows the transition of r e
Strategi d¢ nPlthhe past

TEPCO irentluy conducting a conceptual study on fur
i n scaltearting with Unit 3, and examining scenari 0Ss
proceesrmevbedreexami nedhebend of FY 2021. However,
i ssues and risks haveaibecamsiecloedta Td,edfefom FRYMch022 o
the actual site applicability and technical feasik
veri fied. Since there may be cases resulting from

criteria canowohebe meahioscsi sthoul d al so be consi der e

The foll owing are the points to be considered for
Devel opment of retrieval scenari os

I n examining methods, based on the fiveneyyi dang

fiordented), a determination should be made not or
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to use attributes (evaluation items) such as <cost
stage of the study, fiyt theseeeceeasanyi bo qguemsi as m
mu kattit ri but e de3ihsircen nanfaleyrsirseferred to as AMADA e\
and it i s most i mportant to clarify decision inde
regues clarifying in advance information (e.g., e X
report) for objectively determining whether the cr

met hods, it is also i mporteantnftoa nmaak eo ne fifnorat s atroe fdi
the evaluation results wild.l be widely accepted by
Given the |l imited understanding of the situation
scenarios of fuel debris irfexrsewadalbypa&taltdh fumom satn
The intention of this study on fuel debris retrie
results obtained from PCV/RPV internal i nvestigatdi

conduct iamateixaam based on the preconditions of usi ng

After reviewing these numerous paths, it is impor
retrieval met hods at a certain point of the path,
accogdtiam the information obtained afterward.

" Clarification of requirements
With regard to ffuordlhede terxipsavrad ieqn tdife met hods wi | |

including those for containment, transfilengsahfhdost 6
debris retrieval in Unit 2 f(uterli adebmréwsviaé¢yal PCYr K&V
i nvestigation, resear ch-sande deenwd Irocopnnmeemtt a b rtolvee men
s o, operations, deavi cersd afnadciddqguiipmnenwi | | be | ar ge
construction wild.l be wider than in the case of re
more attention should be paid in overviewing the
worlkn addition, in light-sbfethehbibghmraddatutndaer dbaaea
inside the PCVs, and the extensive scope of work,
(containment, critical it yughoppuetr,abeatld.t)y, r enpuinrt ed nfad

devices even more <c¢clearly and proceed with the w

interaction between the requirements.

The foll owing describes the status of TEWRWCOhs exa
the matter.

Specific procedureexaamdeéednmpreoadth medhods

Z Method for determining the dreeli ataik\ner gmedraistesdd armd ddaerrthegr iotns ofn
(evaluation item) but also on multiple attributes (evalua
of examining the methods, and thBe@awiubahi anhiofpuescbr atcal
(evaluation item)) x (weight of each at tTrhiibsutwea s( euvsaeldu attoi o
examreeéerieval met hods, it is considered thaént newalowa tnigon b
down mul tipl es med . hppd adpde o device, etc.) hereafter.
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Foll owings are the works implemented in FY2021. |

roughly divided into two processes, threoaceds.i eViad
retrieval process was further divided into prepa
transfer/storage process was divided into work out
means there were foRPhamaj art@@8PhabPiBFadekdami ne met ho
by work phase, the potential met hods forneachuwonk
out any pé6setbi hgtiaed onglist), and then methods w
(organazsmgrtlist). Next, each of the shortTlhiested m

basic specificationsdiasdumamidldds ower eaefsttdarbtéastei hveedl yt

examine methods by incorporating the develgpment
Cont ami nataendir Watt erd Wat er Management, TEPCO's engin
knowl edge in Japan and ovemsseoase anenthdémeidsamas sa

Fifg%ln parallel with TEPCO's examination of method
them, and TEPCO and NDF are mutually confirming th
exchanging opinions.

o Retrieval processx o Transfer and storage processx
Phase 3 Phase u Phase i1 Phase k
Preparatory work Work inside the PCV Work outside the PCV Transfer and storage
AReuse, decontamination and AHandling and collecting of fuel Aconstruct fuel debris and related  AConstruct interim storage facility
dismantling of existing facilities debris facilities (in 1F site)
élEstablish PCV access route ﬁCutting and downsizing A':ﬁ{gfé ds?ur:ela(rj]gb?’i?sparate ATransport packed debris to
ntroduce safety system and \Transport collected debris out of oy . interim storage facility
facility PCV, Separation of solid and Adcggrrlzctenstlc evaluation of fuel AReceive and load container at
Ainstall debris collection and liquid ‘ AProcessing of fuel debris (drying) interim storage facility
processing equipment Amaintenance of collection ALoad and seal container for Aoperation, monitor and
Alnstall monitoring and control equipment transferring to interim storage maintenance of interim storage
device facility facility

3 Preparatory work

kK Transfer and

n Work inside storage
the PCV
(TEP®A®t erial edited by
Fi gdCohceptual diagram of each work phase (a

ADevelopment results of the Project of Decommissioning
and Contaminated/Treated Water Management

AT E P C GeAgineering output

ATechnical knowledge in Japan and overseas

e . Examination l:naé:;'la(!j u:)r(\;izllzn I’ilsss : IenS ea an C?h
9 Shortlist of methods Submer5|on method
method example
Identify potential Screen out Examine Tentatively establish . )
method methods with low MADA basic specifications and Identify/organize
) ) . . conditions, examine issues and risks
exhaustively rationality evaluation methods

(TEPCO materi al edited
fZExamination flow for retrieval met hods i
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Stat exaofi metinhmgi eval met hods

[ Retrieval proceswor(psedaraher PCWbdt k,

In the retrieval process, met hods are classifiec
direction, and primary boundary. The parotni @alhesubm
di scusgdiebmi ¢ aparti al submersionopmet sodedaesenst me

alone but combines them, which hasl6fberena exami extdu

drawing of the current partial submersion method)
On the other hand, the current submersion methooc
submersi on, a sAl sthhoowing hb eelhcew.conventi onal submer si or
wat é€erCV submersion method) had advantages in the
determined to have | ow feasibility given the tech

part of the PCV and t hevorr@@ksde e LH#ficogr. cepximpeoesputruea | d udrri anvgi

of the conventional submersion method (PCV submer s
retrieval paonktiocayge rinm R add ma p s 2017 and 2019 focu
submersion method and it was ipdnanmetdh otdo aegxaai nhi nseo nh
the future basedUohi R&Dtpeo®IC&¥%ssubmersion method
submersion method uses a new idea to submerge t he

reactor building withlkhal hewtasuau coroarned aclad. b Sz Fi

conceptual drawing of the current submersion met h
#Shel | structure: A shell structure is a structure in whict
force applied by the plate (surface) and it is used in shi
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OCommon to Figures |14 to 1

— » Access directiagn of
the devices

—» Transf eec dfiwdelbo
and radioacti veg

a

Fi d,.LeAn exampdret iodl submersion method
(6nceptual dmbiwhagi oh of top and side acce

‘_A —

| [
[ I ]
|

=
=
~
-
=
-
=
A
|
=
=
—
=
—
=
=

Fi d.Ref ereCooe@enti onal Fi dl.8An exampulemerfsi on met hooc
submer si on met hod (Conceptual sdhmedeMibogd of
(Conceptual dP@Wing of the
submersion method)

Since then, the partial submersion bade sbbmar si
examined. However, both methods have no proven tra
chall enging issues and risks have been identifiec¢
met hods, preparatory wor k ionr kt hien raena cetxotrr -dbousi &€l yd i hnagr
environment . Therefore, the feasibility of t he

consideration of exposure to workers. Moreover, C
systems invol vesrrtchuendiemgovbadi lodfi nsgus/ faci |l i ties andc
structures, resulting in enormous work and the as:
retrieval, a function is required to r edduwlbtliyngcon
from fuel debris fabrication, such as cutting. I
capabl e of early detection and transition to a sub
are not affected i n Tohoes veev etnhte scef ia saureist,i dal iitsy.i mj
common conditions for study, such as precondition
each method alone, share and wutilize the results o
a

ctivities.
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Si nkye 2022, the feasibility of each method will be
countermeasures against issues and risks, the opt]
proceeding with the design once drhe dxtasntb.i |lin ya d
hold points should beorbstabhpphéedabbl etva,l uae¢ehnol
business continuid¢ognsturcthc taiso ndl dssdthleeshudt @i t eri a are r
necessary tihooreobediodver As described above, ot her n
considered9(.See Fig. 1

n Reconsider measures to address issues and risks

o Start over from the identification of i ssues an

Perspectives at HP
Evaluate on-site applicability and technical feasibility
Hold points (HP) Evaluate including business continuity

Since FY2022 : : : :

Feasibility verification phase  @INEfeWdGWRoptions'Step™
K Verify feasibility to address by step while proceeding
issues and risks (multiple) with the design Design Phase

HP: Criteria not satisfied . Manu_f acture/
installation Phase

‘HP: Criteria not satisfied (consider or )

Reconsider measures to address issues and risks without changing the method
Start over from the identification of issues and risks of other methods

L

Fuel debris retrieval in Unit 2 (trial retrieval and gradual expansion of fuel debris retrieval), PCV/RPV internal investigation,

research and development and the on-site environment improvement, etc.

Fi d.«Conceptual diagram of how to proceed with ex

[ Transfer and storage process (work outside the P

For the transfer and storage process, the metho
procegsfsuidnegpbr i s/ waste separation, container, hydr oc
etc. Each option was evaluated anss hoafvifnega sniob isliigtnyi.

Since FY 2022, giving priority to the study of t

made in terms of connectivity with the transfer p

n Toward initiatives for FY 2022 and beyond
As described above, friosmm F&¥cROL22r Yntwar sbyrsii eenat i ¢

applicability and technical feasibility to addres:
promptly westablish engineering planning for this
includchgnghend reviewing output. To promote this
TEPCO personnel and proceed with the study wunder
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addition, since there are many items tosbescwnshde

high impact on the feasibility of the method, per/
with responsible personnel in each area (e.g., saf
retrieval method, e)y.stkamw, tchriig ipurlpasye, waBRCO/ NDF
to be clarified and further strengthened. Mor eov
feasibility but also businonesstconoti,nonsbghledlutd taszl

i nt o ntccforuom a comprehensive perspective.
| ssues in each technicalf ufeile ldde bfrdim efad ret mere axpamnmsg it
3.1.2.6

3125Continuation of accident analysis activities (
t he&ccident and the process of accident progres

Anal ysis of deposit samples collected by the pr
retrieval "Ehe ni progmatsison obtained by such inves
i ncorpotat édel debris retrieval met hods and storac
and study in |ight of the accident history wil!/ pr

studyhegcause of the accident and deeompmmivedgieani ng

nucl ear safety.
TEPCO tamAEA are cooperating in implementing act.i

i ndi vidual events that occurred at the accident, i
and hydexopglemmsi ons, the process of their progressi
emergency cooling, depretstsaurdmauntonofe gud mhmesntti, b laen d

from cabbgescomparing the results -0p 6ampiagcandad nyts €
progression and pas#?% ciMenteiofvieds,ckai &WIC#&@dyg eopuetn d e nt

%The 84t hoMeehenGecretariat of the Team for Countermeasur es
Water Treatmeft, AiMayéeirical Besults oS PE&Mpiaserebbtedvesti
and otherso

%] RI D, suppl ement ar ySubbusdigdeite si f ofrY t2hOel 8P,r off ect of Decommi ssi
Water Managemento (Development of analysis and estimati on
results f,or( 20212020

2’The 29th Study Committ ee Fark ufschc indae nDta i Ancahliy sNusc |oefa-it:hPeo wer S
Analysis results of gases generated by pyrolysis of organi
2%The 29th Study Committee on Accident Anal ysiisMadfe-8tihaed Flu k u s
Evaluation test results of the amount of combustible gases

54



i nvestigations of%8erdo mdraatdibryg gfalso éF (erad rmesinnt a fstyesrt
referred to as "SGT@™M) tand so forth in each

The Secretariat of the NNRAkx,arwlRiegh | ia%¥ciooretsigmunisriodn i
accident investigations/ analyses, established the
the Fukushima Daiichi Nuislkceas BowéedeBtatbinahyseese a
operating floor in Unit 2, the inside of the react
cooperation from TEPCO according to the sitwuation
repfaBased on these investigations, t he NRA has ass
bet ween the first and second | ayers of the shield
3. Additional d¥ise ke aebsobroebdmst mtes!| silgi eolfd Umit 2 and ¢
measur e’hteontcsheck for deformation of the shield pl u

I n addition, the information necessary for accid
wor k, such as facility di smamayementc.ashts twher samd
accident analyses interfere with decommissioning v
established the Liaison Council on accident i nves

St at¥¥%®Mmor communi cartdiiononatamacd ®do acci dent analyses
bet wed®RRA, Agency for Natur al Re s our clens eaxnadmpH nee rogfy
managing both decommi ssioning work and accident in
piping in UK 2TEPE&®di §nplanning to take measur emen
and with a gamma cameras, and to coll ecAs paping

countermeasure against releasing radioactive dust

of the Secretariat of the Team for Count
Water Treatmé&8t,| AMaser gatii ont roan ® MB@ketbabcsl eosf t he Unit 1 r eac
%The 88th Meeting of the Secretariat of the Team for Count
Water Treat mest, PAMdtierviinalr y3 ygapootnhsonmfi nhes operating fl oc
buildingbo

®The 69th Meeting

3®The 24th Meeting of the Secretariat of the Team for Count
Water Treat me2toyr agMatppercitalum3d3 measuremenfl oesubfstat tUheéetop
buil dingbo

2The 84th meeting of the study group on monitoringd:and ass
Surveillance results for removal of SGTS piping at Units
¥The 30th Study CommiAtntad g sos Adcitcheen Fukushi ma Daiichi Nucl
Parti al removal of SGTS piping of Units 1 and 2 of Fukushi
“Article 4, Paragraph 1, Item 11 of the Actitgr sEspablaiteln
scope of authority as WAAffairs concerning investigations
operation, etc., of reactors and causes of damage that ha:
%The 19th Study CommiAmtad¢ g sos Adcitchen Fukushi ma Daiichi Nucl
I nterim report on investigation/analysis of the accident
%The 27th Study Committee on Accident AnaStyatiisonf -Ti,Mat Euikalk
Attachment 1: Me a s ur sonfe ntth ei nsniidte 2n eswh iheollde pl ugo

The 28th Study Committee on Accident Analysis of -the Fuku:
3: Def ormation of the Unit 2 shield plugbo

38 NRA, t"eMa al 2 Continuous surveyt hBuk lmsnhil mas i Baioinc htih eN uaccl cei
h meeting)

®The 7th Study Committee on Accident Analysis of the Fukus
Continuous suriweyonand eatnddelgksd€emit maf Dai i chi Nucl ear Power S
“The 21st Study Committee on Accident Analysis of -it:the Fuku
Parti al removal of SGTS hpeugpus i mb Dari i Bohvie rdl n3tl 8taiod n 0

"
—
QD
—
o
>
o
—~
N
~
—

55



started in S€pbemmer 02621 he cutting process by ct
urethane foam with a cafier aCarnaed ias |baeiemrg ptodknearer |
decommi ssioning work and accidenghbovkestdgatesodsntit
environment .

I n addition to accident investigation activities
progress and fuel debris analysi s, projects of t h
Devel opment/ dyomigen&nerhereinafter referred t o a
i mpl emented since 2012. F20,1 1 tolwe n FABES Apr ajnedc tB S Avrh i
PreADES a#d #W~BE6€ | aunched in July 2022. 23 organi
partici patoijreecti,n atnhdi sdeprai | s are described in Chapt
TEPCO is also planning tso tsey sitnevneasttiicgaaltliyo nc ownhdi ul cet e
of the reacBGYs cadnids c u*dsrn snal v e dAfitsessruemsabafye ao fs
since tdreemtacdihe radiation dose has decreased due

(hereinafter referred to as "FP") and environment a
reactor buildings has i mproved. Howediieat i drhed ®s eg .e
order to |l ocate FP released at the accident with
coll aborate with each organization, and continue t

the events that octcurrled ptodéres acfci dea@ir progres

operation status. When new facts about the accidei
and other activities, it is also important to deep
accndeprogression analysis evaluations, etc.

Since the shield plugs ardriimdt alelted sarh | tid(redeospt @ rgaa
fuel debr iasnd agrpd d nagl) fewela nde omiwdof@lh 1 s fa cocre stsheed

fifbbor of the,arecacnotr diurrddiilsyl mfobedeedt byfuht her
retrieval scale, hewamene retrsev@mpomeahbdsowith di
and containmemnfkingmintdo dctygunthathaeacpessilbirom t h
(tapcess) iwitbguukrkedunderstanding of high radiati

3.126Technical issues for technical requirements and

The current status and iesesdescoifbedebélodbwWwowi ng it
(The following is a description of the partial
met h(osdhel | wed hiodlenomndéi el Bbmetrtedd kewalp f oirn di scu

section 3.1.2. 4, the remeariinzendy, issmsdieas plhah | f dre fsw

““The 95th Meeting of the Secretariat of the Team for Decom
Management , -3fi MaPtreorgiraels s3 st at usS GIfgiigpagnt iUanli trse Mo vaanld @fo

2 Tokyo Electric Power Company Hol di ngs Il nc. , Fukushi ma D
Engineering Company, June 9, 2022, fiRbknsiunsi nmid apeadk i2is &l mae mov
Dai i aobhl| PAweSt atdi on

“Tokyo EHoewetrriGompany Hbédbnhspitoognes &er ¢ poeBxta sgnaitnicadtni cann d
UnconfirmeeohnmedWinstdauksushi ma Daid¢cihdemMNual ear A
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devel opment shall be devel oped in the process of t
the issues and risks after FY 2022.)

31261 Techni cal i ssues for ensuring safety of fuel
l wener al , when considering ensuring safety at a
conducted by assuming accident scenarios in which
materialized, evaluating that sthhendearsise namido s ofnd li |
the safety measures are appropriate. I n an ordinar
assessment procedures are established and standar
However, since théded aned sBotarmrdanmdilied regul ation
decommi ssioning work at the Fukushima Daiichi NPS,

ensuring safety betattednfeheéusateby the Fukushi ma
with thespa&@&moncerned.

Decommi ssioning work of the Fukushima Daii chi NP
accident is an unprecedented activity that takes p
of a nor mal reactor, aetdy ,t htere f foo lel, o wion ge nshua rea cstaef|
regarding safety should be fully recognized:

A |l arge amount of r adilbnaucctliivdee smatthearti ahla v(ei nac | suidgi
in internal exposure) is in araurnyealadd watnat e.,a
f or ms

Barriers for containing radioactive material s,
i ncompl et e

Significant uncertainties exist regarding the s
containment barriers, etc.

Diffiaclkegsing the site and installisnigted nstr ume
information due to constraints such as high rac

Since the current | evel of radiation is high ar
is a coscereanessary to take measures in consider

prolonging the decommi ssioning activities

Based on these characteristics, NDF is organi zin
foll owing as the basis:
AOpti mi zati on iotfh jsuadfgeetme nds swe s s ment as its basis:

When making decisions by comprehensively consi de

promptness, etc., safety assessments should be fu
for safetyameadur(eéevotexcessive or too insufficien
AEnsuring timeliness in decommissioning activities
Whil e paying attention to the prevention of acoc

measures should be taken wethxiconsentarsatniootn toon |
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decommi ssioning period, in consideration of high
apparent, as well as further deterioration of <con

ACompl ementing design by openabl pgisédoebnglespat nomi i

3.

event of an abnormality:

Due to significant uncertainties, there is a |im
this reason, the information obtained abughe ope
monitoring and analysi s, should be wutilized in de
operatorsd efferbopeantdion to enhance safety in to
for abnormalities, consi dersaetti pas psohnosuel d c obnes i dé ¥ |
characteristics that the progress of abnormal i ti

respond.

I n addition, along with organizing the concept f
een establisbedafetyensurfiurel debris retrieval a
onducted as shown-siercttihoensf &3l.l1lawi.mg 1Sub to 3. 1. 2. 6.

126.1.1Establishing the cont gihmment functions (gas

Leakage of radioacti veprmatadgrn ingyl snuich eam @modviemarmpy a

mpl ementing static containment for a PCV and kee

negative pressure against the ambient air (acti ve
cont Howgvermr,eatcheor buil dings, PCVs, et c. of the Ful
damaged by the hydrogen explosion and their cont ai
establishment of an active containment ofnusnicdteiroend by
during fuel debris retrieval wor k. Mor eover, frol
explosions due to steadily generated hydrogen by
corrosion (inactivation) ofsesntcreucafuroaxy grean,erniatlrso od
into the PCV to maintain it in a nitrogen atmosph
buil dings, the release of radi oactive materials ha
which is fdrinditehed twi remove radioactivét materials
We expect that existing safety systems wild/l be ab
as gripping and sucking, in the case defbrd st rriedlr iree

The AWJ used to remove obstacles during the PCV i

(0]

ncrease in dust concentration. Going forward, it

perations so that tyhey chawsttepobasdscahiefeaelthe dus

“TEPCO, evaluation results of the adidietaicamal Dbrue2820§ sneg sa njo u n t

the Team for Countermeasures for Decommissioning and Contaminated Water Treatment/Secretariat (80th)
material 3-6, May 28, 2020
https://www.tepco.co.jp/decommission/information/committee/roadmap_progress/pdf/2020/d200528_11-j.pdf
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i s checked. I n the subsequent work such as fuel d
containment function of the gas-s patatseer isrygst@®fm Can, c
adhearoe the equi pment and structures in the PCV, aer
materials, and d4eéewedat iodn nef asslomtobl e gases i f cri

I n addi tsicart tted img of Cs, etc. ,artthddiestd tobat adns

Unuclides may be generated and the ragpihaoaetmayty
increase is a concer nUdurshte rferfom ei,n sdii dsep etrtsd oMC\o fmu s t
much as possi bl e, andia gf-phheest egsarss houl dobhé provi dec
radi ation dose i mpact on workers and the public fa
Accordingly, it is reasonable to expand the retri
dust di spersagea af eaphndagitng the fuel debris ret.|
appropriateness of the containment function built

conducted by TEPCO, the i mprovement of dustdmongst o
and the study of decreased or negative pressure |
progress based on the outcome o¢€ortthamiPiraotjesddt Waotfe rl
Treated Water Management . I n t hiengfsutwirlel, bteh ea sesfefsesc
on the monitoring results of the chbBages asmscoinat ¢

with the work, and the retrieval scale of fuel deb
I n the process, TEPCO igs ac esresiodchedrairnyg ceosnttah Ininsemitr
studying its necessity through their engineering
increasing impact on the surroundings.

The issues involved in constructoinn@g@i sasymgeneémfiumst a k
outlined in section 3.1.2.6.2.3.
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R/B and Container

I Primary Containment Boundary
| (PCV Repair + Work Cell)
Top of PCV dosed in the case ofside access
Cell (Top Access) I

| | _

| Secondary Containment
I

[

1

1 oundary

. R/B + Coveror Container)

— — * Necessity of secondary boundary
will be studied
_ Negative
Qlég?g??: - Pressure
Control System

abovel P%V (Air Phase Section)
water lev

| PCV Repair (for
maintaining Negative

b = o e -

_

Cell Pressure)
Land Innes PCV water
Surface level should be kept

at'below this level

— PCV Repair for Water Shielding
[ (Liquid—phase)

Stagnant W ater Lavel — Ground Water level

Fi . Anxamplbeuiolfdo mtgai nment -phuaaxce) olmy (meagati ve pr ess

I n establishing the ocmpmasaeaani)ment edhumicddloni gues
i mmedi at ef yr f her expansi ohnos$arbdieds dfedlrlicswsriet ri eva

(1) Understanding of tUdeusdi spersion rate of

As described above, for fuel debris retri@val wor
dust dispersion and essipphblissh t mMeaudsutmeii tt ihen gafs ph
much as possi bl e.

To under st andUdtuhset idmpsapcetr soifon, a plan is required
in trial retrieval and gradual expansiamd ovferfiufey

safety assessmenismee¢ebessary to understand the gen

olUdust dispersion for proceeding with technical st
met hods and systems in snsumaiioos dwataehahespodemn
addition, tests are planned to obtain dispersion
t hédust di spersion rate. Currently, tests to anal
ongoing, ainnp rtoevset saptpol-$ictadi émvtiyr o mmemt al condition
I n order to supprldsusstt hteo ttrhaen sgiatsi opnh acsfe , it is de
fuel debris and to fabricate it unwlaetrematleerv eals inmu cthh
is to be adjusted with other technical requirement
of the liquid phase described in the next section.
under water, attddustansei thengat phase is considered
water on the fuel debris that is not submerged.
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(2) Ascertaining the feasibility of negative pressur

A. Technical feasibility of negati viet iponesssure cont.

I n order to maintain negative pressure in the PC
considers the condition of PCV damage is require
identified yet, the exhaust cdapoarcittive irselcautrircemstHiy
actual nitrogen supply volume and actual PCV inte
mai ntain sufficient differential pressure to resp.
abnor mal evenhsesnah faemparature rise or shutdown
order to achieve this, repair of the damaged part

but some difficulties such as remote work ar expos
high radiation dose conditions.

I n this way, it is necessary to ascertain the t
pressure in the PCV based on the site conditions a
or the gradwdl|l faxpansibons retrieval

B. Effect of air flow into the PCV during negative

Since air flows into the PCV in case of negatiyv
inactivated condition in the PCVebPCWVMnwrbEhsbagenrat
as necessary based on evalwuation on occurrence
explosion using accumul ated information regarding
of water in the PCV and iimtfd owhe oPQWe of air (oxy

C. Study on the necessity of a secondary contai nme

As il lust2@tfedr ifnué&li gdebris retrieval, it is assu
which wil|l be connected to the PCV wmpeéemrmat negaftir e
retrieving the fuel debris to storing the contai ne
thisTlkel PCV and this working cell have &dpst maoy c
t he ext dreiakrag(egut

I n addotfibhns, in order to respond to an event in
from the containment boundary caused by loss of pr
pressure control, the necessity ofe¢emei seesnidgqatyec
installing building covers and containers in the ¢
negative pressure inside of the reactor buildings t
a |l arge capacittyengass exomasusdterseyds t o be required to

the secondary containment boundary since the react
tightness may have deteriorated due to the acciden
of the tendency of dust dispersion obtained hereaf
functions to establish a secondary <containment f

devel opment accordingly.
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D. Deterioration conmntr oflumdt itchre ofo ntt hmé nAMEV

I n order to maintain negative pressure in the P
necessary to manage ri sks of earthquakes and a (
deterioration of the prismairygcofnttahe me@Y dmdctth e na
is outlinedd 1i.n2..Be clt.i50n

(3 Study on exhaust gas management
I n control of exhaust gas associated with negati\
radi oactive mat er icadnst ainn gnauscelse arh aftueraymat eri al s d¢

mai nt ai ned bel ow t he radi ati on dose standard for

measuring and controlling the release conbentrat.i
nucl i debv edd from fuel debris shoul d be included
monitored/ measured during fuel debris handling so
advance. By using such data, a systemd olreaekade amrc
i mpl ementing appropriate i mpact mitigation measur e

i mpact on environment and workers.

The reliability and accuracy of the mechanical p I
debris needismptroovked because t hese ar e essenti al
decontamination equipment for efficient collection
As described above, regar di ng e s tpahbalsies)h i nTgE PaC Oc chra

been ascert aii miilnigt «+ hef freeagati ve pressure control i

wor k, and iitn hper aleleenl ,exami ning the necessity of a
its estabini ¢hmenftut ur e, TEPCO wi || i nceor Proo jag @t t dnfe
Decommi s sCiomrntianmgj n ataendr Wat e dMaWaa geeement , trial retrie
expansion of the retrieval scal e, and give shape

establishing a containmenti ignwoilkbn (8e é.uXy.hZ pfhaeri r &
the progress status of installing covers on the si

its containment performance.)
31.26.121 ssues in containmemhad@anctions (liquid

To mitigate the diesp@egisonandt eoomi giemi ze the tr

phase, fuel debris cutting, et c. , woul d be perforn
debris retrieval. Existing safety systems are exp
grpping and suction. For the subsequent wor k such
obstacl es, a Upagei amesinwi lof fl ow i ntToo cpacelviemg w aht
cooling wat&pacobnthesi hgom loenankeinntg, iintt oi st hnee ceensvsiarr
a cooling water circul ati on/tpphuwrsief i c@anti ainn meyngt efmur

consideration of preventiofFbFH. thRe spread of cont a
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For this reason, itteshnekegsasyf oo eegmmvineg sol u

be |l eached from fuel debris to the circulating coc
solid matter trapped by the filter equipped in the
Prjoect of De c,oGmomi tsasmioma tregd d r’M\&ad teed Wat er Management
promoting research amdpahaewnaell epmevntt h this, the esta
cooling system that takes water foronmf drhec dPolVi nagn,d W
beneficial in terms of preventimngarhecspseadwasf coaon

in research and devel offment by the same Project

To establish a reasonabl e -pchoansteaiinmeebachasstaglea of
expansion of fuel debris retrieval, it is rational
water by stage and verify the validity of the cont
based on the resuflaldelriind opmapeéeoni e, etc.) obt ai

devel opment by the Project of Decommi ssioning and

the containment function (gas phase), from the vie:
retrwenvlklon the | iquid phase, TEPCO, through engi n
addition/installation, etc., for the purpose of mc
the resul ts* ofWitthhe rRrgaajredc tt o d hpeh edd edcursi mq ftthel |d e
operations, the scale of fuel debris retrieval Wi
monitoring changeswant @rhteaWsmuartigs deefs .| iTchwei dvat er | eve
buil di ngedi st or ebgguimmai nt ai ned | ower than theaf§roundw
cooling water to groundwater and to appropriately
systems are to be established taking this into con
The i ssues ciomsdlrwed iing system installations to m
outlined in section 3.1.2.6.2.3.

I n establishing the cphaaeamhenthéunethancéal i qgebd:¢
i mmedi ately for further eixmpasaradoma so ff oflueodlwsdebri s r

%] Rlabddi ti onal subsidies in FY 2018 for the Project of Deco
Managenielretc hnol ogy devel opment f further exp-aoseon of te
strwstour actual r eAsuuglutsst i2n0 2ROY. 2 0
https: // tcroind.eort./jupp/lwopads/ 2020/ 09
46| Rlabddi ti onal subsidies in FY 20
Ma n ag e nmiebretv el op me nlto goyf ttce cehsntoab |l i s h
(fathle test), finAlguetpo202®@or FY
https: // icroind.eort./jupp/lwopads/ 2020/ 09/ 2019006mi zujyunkan. pdf

https: // kcroind.emrt./jupp/lwpa d s / 2 Oy2uOn/kOa9n/j 2i Ot 1u9k0i Ob7omipzdufjht t ps: / /i r i d. ¢
content/uploads/ 2020/09/2019007mi zujyunkanjitukibo.pdf

47l RI D, supplementary budget Pir nj ED¥etc200nnGi,s sfisounbisnigd i aensd fQorn ttahnei

8ki bonosaranarukaku

the Project of Deco

i mary containment ves:¢
9

NoT
o =
= -

Water Management o, sophi st iscyasttieoom ooff frueetlr ideevbarli smeatnhdo di natnedr
report in FY 2018, July 2019.
http://irid.or.jp/ _pdf/20180000_13. pdf
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R/B and Container

__________________ -

Cell (Top Access) |

'

1

1

1

1

1 I 1

1 I 1

| H 1
e | H 1

Circulating water

Cooling system [€

(Liquid Phase Region)

Land

Surface '| || [€

I
I
+
1
1
I
I
I
I
I
I
I

Cell
1

klg;ignﬁt;ase Shielding (Liquid-phase)
below PCV gl “="|  Ground Water level
water level _

Fi .. Anexamplba&i ddo mtgai nment function (liquid |
(1) Supprie®sns of radioactive concentration increase in
wor k
As an approach to assess the radioactive concent:r
plan to investigawastwkReqrn anpwaltl ywynexpamnudidng t he sca
To suppress an increase of radi oactive concentr
particles generated by fabrications such as cutti
circul atisnygstceam lItiongmi ti gate di spersion of dust. It
moni toring by the water circulation system are t:
modi fications of the PCV <circulating coollilnyg sys!H
expanding the scale of retrieval
(2) Setting of water | evel in the PCV
Due to a |l ow seismic margin of S/ C support col umr
thdC S s | ower ed, and thus, consider at i arhs sa rien shteai nncge
it i s necessary to appropriately set and manage tF
the damaged condition of the PCV liemKke accoho | u migt waan de
groundwater (maintainiegctbe Wwaitlkdi hgvieél ow the gr
and to confirm that safety is ensured in terms of
As described above, regardi ng es tpahbalsies)h,i nbga sae dc oonnt
ressl of the ProjectCort @microantmend s WatherdMaVaa geea me n't
(technology for removing soluble nuclides that ar
into circulating cooling water, fetheoksogy ftdre fi
cooling water system, etc.), construction of a P

Primary Containment Boundary

(PCV Repair + Work Cell)
*Top of PCV closed in the case of side
access

Secondary Containment

Boundary

(R/B + Cover or Container)

* Necessity of secondary boundary
will be studied

— PCV Repair (Liquid-
phase)
Inner PCV water level

should be kept
at'below this level

.. PCV Repair for Water
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i nvestigation through TEPCOO6s engineering. Goi ng
obtained from trial amrsgirarevafl tama rgetardiueaVv ale xgpcal e
given to modifications required for the PCV circu

containment function to be established in the next
3.1.26.131 ssues in cooling functions
Fuel debrties cheemdr alue to the decay of radioactive
llyeaors moirerce the accident, for example, the amoun
1/1000 of the |l evel at the accident. edoéwena¢ere,d ttle b
sever akWtEmesrefor e, unl ess cooling is continued, 1
absorb the generated heat and there is concern tha
Oxidation caused by increaanngm bxitdemper dtued e dea
(increased O/U ratio) proceeds resulting in volu

thereby progression of pulverization.

Moi sture in concrete structures is also dissipat
to decheasendrete strength.

The inside of the PCV becomes dry, causing radio
airborne.

When water is injected after the PCV becomes dry
into steam and raisessthe, PENVNIi cmtleeamls fprom dama
radioactive dust.

I n order to prevent the above four events and exc

temperature is being maintained below 100AC (col c
ciragdulng cooling with water injection into the reac
was temporarily suspended with the aim of opti mi z
cooling systems and emergency r eshpeosnes ewatreorceidmj e 6
shutdown tests, from FY 2020 onward, testing wil/l
pur pose, taking into account the situatiBased eact

on this policy, the ianmolWmitt sof2 waander3 iwg $ dd datoornela.s7e d
m¥h in tests performed in FY 2021 (Unit 2: Januar
January 2022) to gradually | ower the amount of wa
injectiomeasasd ittt s i nce | 20 B2eJcuanuese t he water | eve
to drop after the earthquake that occurred on Marc

into the plant may change dependingi om dfutluowe rtiomg

PCV water | evied , undeer wsatyu diwat edret iem mé atei on met hods
including further reduction of water injection.
BKenj i Ni shi hara et al., "Evaluation of fuel properties at
At omi c Ener(glyAEAMQ)e-DATAAHACO0d® 1B3(2D12) .
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|l he future, when accessing the vicinity ,ofi tf uesl

ecessary to keep the temperature below the | evel
ontinue to work without any problems for a | ong p
However, the need for cooling water injédati tmesho
mount of decay heat decreases with a reduction i
ebris retrieval progresses in the future. The wat
e further promoted wi tihdetnhtei faydidn gt itohneals coabljee c(tii.vee. ,
uch a cooling system.

I n maintaining this cooling function, the techni
nclude setting of the target temperatsr wei hsiadeth

ountermeasures to be taken under the assumption c

ask is performed. While essential countermeasures
f the cooling water ciecuwlgaitiiponensysteeam. or iby i mom
hanges in the PCV internal condition based on the
mer gency response measures and procedures, etc.,

As temperatur demd®ICiVt osi agg sionetvval uated by the temp

around the fuel debri s, the fuel debris temperatu
reducing the amount of cooling water, a temperatur
if direct measurement is difficult, examining tech
devices and water used for the <current assessment
through research and devel opmemgCdhdiyt 4 hhien PtaengdeWd t erf
Treat edMaNaa egament .

I n addition, during fuel debris retrieval oper at
spraying water is conceivable from the perspective
al so be paid to water | evel control inside the PCV

generated.

t

From the above, monitoring parameters and their

hrough engineering warak eifrul TEHEP @O oimoter deairel t aebr i

observing how this work will affect the existing c
well as its cooling function.

3.126.141 ssues in criticality control
Currently, sqg wtioariitthacsaedd toyn t he i mpl ementation pl an
of criticality Ilhmvad dieteino rmo,b sietr viesd .as s+«med tshatucitmpu
were introduced during core meltdown causdadl by mel
debwiese di spersed over a wide area outside the coc
Therefore, the criticality of the fuel debris at
engineering perspective. Evenlassdsowhnbpefbae ¢tbetfa
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in the course of core meltdown and that the opti mu

water occurs, the possibility of criticality is <co
Al t hough the possibility dfuedr idteibadlsi tryetird eovad siid
that changes the shapeisf imperfaat debpilan critic
shape of the fuel debris, working conditions, and
met hoadudthrpr ompt detection and shutdown in the cas
I n the initial stage of fuel debris retrieval, cr
while Iimiting the amount of fabdrgeociati oanblagedhamng
debris shape, such as gripping and sucking. Al so,
and cutting, measures such-waskneubcont meabut g menef
preparation f or bisnosrebretrisngwinelutbbeont aken. Reliabl e
monitoring) is required that combines demagnngnd m
process to suspend and resume wor k.

The retrieved fuel debrihsatwiclaln bneaipnltaaciend ai ns ucbocnrti at
appropriately stored. I n TEPCO6s engineering work,

water system configurations and system specificati
in s€ealeicality assessment of equipment has been g
measures that greatly affect the equipment specifi
to avoid rework at a | ater stage.

For this critiicadli tiysswed rtod ,bd excchchr essed for t he

(1) Establishment of criticality evalwuation methods
Based on the information obtained from each stag
investigations, evaluatomped med hadse hiavteh d eleink a@leivied
the degree of influence associated with the critiec
a plan wildl be made so that information on the p:
eval oatciam be obtained in the course of internal

information should also be updated as needed and

site information from prior operations into the s

(2 Local neutron measurement around retrieval point
There are various kinds of existing neutron det
chamber0, pBoportional counter tube, semi conductor
f eatur el,ectthieons eof neutron detectors for each stag
speci fications for the neutron detectors for crit
accumul ated radiation dose (Gy) folitheobdbpehat iasn
equi pment, and (3) the guaranteed detectionn effici

the futur e, the opti mal detector wil/l be sel ected
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rates obtained &dyi om$ eamalthevepsdtgmgess of the equi
uni t .
I n addition to subcriticality measurement, a s ma

detector for constant monitorTowarod proaccatli cnaelu tarpopnl

constant monitoring during fuel debris retrieval, |
and ap prooraicthi cal i ty monitoring technol ogi es has
Decommi ssComtiaamgi nat edd Waadateed M&dVvaahgementFY 12021, t he
applicability of neaittreonenmdweitrecrt merst twa ¢ “.cco@cdni mgne d
forward, it owi |l be necessary to consider detaile
operation suspensi om/trieosnunoifngt hief ntehuet rfolnu cftluux i s

injection as a neutron absorber.

For the possibility of criticality at | ocations o
bottom pedestal, in pipieagei wangrtdadmnmkserarneaaswkeaer
of fuel debris has accumulated, etc.), criticalit)

required.

3 Feasibility study of measuring the degree of sub
When measuring the dYdegrereadfli subocrioi theitequire
neutron detector with high time resolution and h
fluctuations in a short time. Considering the equi

noieseegc.) and operation methods (measurement ti me

are key issues due to the névaysienyiofonimead $Risesluda
Gy/h). I n the future, optimizméetbaodbasddsypatéemecbdn
(bal ance of size, weight, measurement and fabrica
detectors wild/ be examined.

I n addition, in order to verify the apmpbsabi bhnsy
and properties of the fuel debris are expected, i
i ncluding applicability, by planning and demonstr e
4 Feasibility study of neutron absorber

For cases where the Hhitggh ofostshiebifluedaly debrcirsi tdamn
information obtained at each phase of expanding t|

absorber (sodium pentaborate) during normal fuel

Y RI Bubsidies for the Project of Decommissi(o2Demngl apthe@bnt an
of <crictoincdaloilt ¥ ec hnol pfigheevse | oofp nieunetl odfe bsrapflseatsyg s< yesi/fegaassd Li qui d
system, criticaliRegs wlotng rfodr tREYDNOA dgguieskk@l, e ment at i on

https: / / icroind.eort./jupp/lwopads/ 2022/ 09/ 2021011lanzensystem. pdf
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i n TEPCOrbeserd mgi. As a result, environment al i mpa

compatibility with concrete as $tructural mat eri al
|l mpacts on the PCV circulation cooling system and
(e.g., nmppstem® and waste dur i pugs es e garnedg aptrioocne,s sci onl
al so under consideration. I t i ssinteec efscsrartyh e oc avseer i c
pentaborate injection,-twwoget tad | wigtclinmomh dbgappudacth
in (2) Local neutron measurement around retrieval
How to maintain and restore subcriticality in th

sodium pentaborate should also be considered.

Noss ol ubl e neut raorne aablssoor bender devel opment t o er
subcriticality when the marsgalnubfl@r nemuittriomalabisyori
advantages such as a | ocal i mpact on the PCV circu
sprayi ngmgadmwortdiie fabrication operations have beer

that underwent fundamental propertyst enettiang samd err:
materials, glasszxpat i ol eag, BadiGd G:Gdnumasie i patwd é C
From FY 2021 onwar d, technol ogy devediotpememp e ri ast i uol
met hods sdiuma&tblré sfoetrieval work conditions.

To introdoteblhenneutron absorbers, it is necess
corosion and environmental impact in the event of
(5) Dbetection of <criticality by PCV gas management s

The sophistication of detectors in the PCV gas me

approaching criltiitcyalinytmhedvicci nitcw of fuel debri
criticality due to the fallpofvédeldreids birn sotamar/ olr
than retrilenvalddgaiimtns.t o subcriticali tgt areaisauresnead

as a standal one detector for constant monitoring
31.26.151 ssues in the structur al integrity of PCVs an

As for the main equipment in the PCV/RPV pedest al
i nt e dhraist ybeen eval wmmatcad e mtn ptosdi es by TEPCO and

Decommi ssi oning and Contaminated Water Management .

the main equipment and reactor buildings have a ce
Hereafter, the existing main equipment and reacto
buildings (including modified areas of the existir
install ed for fuel debri s r elt, r isehvoaul | do vseart i & f y e It dte

requirements and (1) be capable of performing oper

% RI D, supplementary budget in FY 2017, ngulaniddiCentfaon ntah e dF
Management, Sophistication of retrieval met hod and system
devel opment for establishing criticality control met hods) ,
2019. http://irid.odfjp/ _pdf/20180000_04.p
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safety against external eventAs swmnihn ga4(e3e)enrlt chmou
i ntenance manaagrmeintt ,i $ ni mparntant to (4) feedbac
om planned PCV intéwmumébrinsvestl gatsonsesahts, etc
bris retrieval systems and the study afncrnétomiaé¢va
guirements as exampl es.

Existing equi pment and buildings (including mod
considered as necessary)
Control deterioration of contai nment functions

contrwdntprlearge release of radioactive materials

Reactor buildings, etc., safely support equi pmen
buildings for fuel debris retreigewiaplmeint g dndii tnit @ar
support functions).

Equi pment/ systems and buildings to be newly 1ins
connections to the existing equipment/ systems)
Have functions according to design rreelqgevaisree meit
radi oactive materials (ensuring containment func
Safely support equipment/ systems to be installe:i
functions) .

New buildings, etc., provide a safe womdg envi
performance, etc.).

n FY 2020, TEPCO hasrmommuhatednael magagement pl

site systems/ equipment and buil dingelianedondeitaeei at
and started i mpleméenanieewn fafcttsheabpduwatn.t he acci den
further investigations and other activities, it
accident, especially damage, by performing sever
et c. anuwr e of usnecct i ons throughout the decommi ssi or
progr essr eolfatteidned eMoerreiooveegh i dinng the existing equi
buil dings, | owering of the water l evel i nhhd he PC
eart hqg®ukietssh their epicenter off the coast of Fuk
February 13, 2021, and March 16, 2022. Although coc¢
in |light of both earthquakes, in ordeg arod mauinltdii mg
"The earthquake off the coast ofaxFulupmsdi mad &Emef eetlaganeemea
i ntensityi nschMilyeagoif a’lnd Fukushi ma Prefectures. I'n Fukushi ma
the foundation pl abe)bafl dthaegUnketob6dedathe quake with its
This is eghievalksponse | evel of about half of the seismic |
against the design basis eartthedaoke dgrheumde wnesteiiesmi (cS e s(i G
determined by the NRA was applied.

2The earthguake off the coast of Fukushima Prefecture, meast
intensity scale of 7 in Miyagi and Fukushima Prefectures.
the foundation pl at ei)l difng hree cUnride d6 trheea cquoark eb uRi2tllg ailt s ma x
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with the above functanetinosn govteerr m, hei t meidsi u€mecessary

assessments on the accident i mpact, aging degrada
tsunami s, etc.) anticipat edoddumr iwigew hef dtelceo mma stsi t
assessment of these effects was | imited, it i's n

techniques and evaluation results for planning ant¢

remote controlatundereavhrghmeadi i s a challenging i
technologies to understand the situation. I n so dc
actively introduce the | atest knowledde dbud adlsioev

other fields.

Based on the above impact assessment, it is crucial to prepare for these risks caused by
earthquakes or aging degradation expected hereafter. The following discusses preparedness for
seismic and aging degradation risks.

(1) Seismii sk preparedness

To prepare for possible seismic risks in the fut
measures after determining the mar gin through s

uncertaintsyi tien etnhvei roommenmnt t yt handot hkedwbfriker sé exy

fully considered.

Seismic assessment needs to consider the impact o
degradation in |ine with the actual situation an:q
becawde tha€obegknvironment, the information avail
conservative conditions for examination may 1incre
Therefore, considering t hneotd r mitagpdinysuenreveatt andi t eens g
al so i mportant to work to understand the i mpact (
degradation with high accuracy. For examgheul dl tho

bedewids to wuedecebhnt hesscope and method of feedbac
the measur emefntt hreesaudrtrsosi on foowebBtrmaei ng Ipopatn
measurement i s not possible based on model anal ysi
I n addition, oniec meitblodpfepasedsenss i s reducing t
an earthquakerample, drainage is planned for the S
hi gher than during nor mal operation caused by the
othe PCV is underway, which is required before dr:

Regarding the reactor buildings of Units 1 to 3,
through seismic assessments that take &aoatbdearctc.oun
However, as with the main facilities described abo

period during fuel debris retrieval is required.
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For this purpose, although it is challenging to

dos e, continuous investigations should be carried
deterioration, and condition of the corrosion.

As TEPCO undertakes the following activities, it
ongoing imyveasandgaotm®ol i date information on the con
" Appl i cataitdnre aafe duleaabvoirng t echnol ogies that utili ze
" Detailed surveillance by core sampling using Uni
’ |l nst al lodt is@i smometers and utilization of obseryv
When the above investigation reveals new facts ol
sei sansiscessment, such as a decline in structural per
earthegsuakt is i mportant to update the information
it into the seismic assessment as appropriate.

(2) Aging degradation risk preparedness

Since thinning due to corrosion i s assudwed ttoo c a
aging, the structural strength tends to decrease ¢
structures themselves and the environment in which
for mer includes coatingsffiHowletveconsidaersi negxthwemed
approach the structures. Therefore, priority wil!@l
approach. For reactor water injection as ongoing a
di ssol ved omxtyrgetni ccoonlcye ni trogen bubbling and hydr a
gas phase, nitrogen is sealed inside the PCVs.

However, since the PCVs are damaged, and degradat
i's important to i mpl ¢émémt timeasuwrwe soxtyaggemaicroncentr

appropriately and continuously.

As for existing and new equipment/systems and bui

weight of the new equipment/ systems, new edpceni mdgus it
fuel debris retrieval wi || be specified with furt
structur al integrity of equipment/systems and bui
examination will be @omomboe¢ eldaseetaddeéyi pmasiedf or mat i

In the specific designing of new equi pment/ syste
seismic classes and performHeweéseni c ietv ail uadstiiolnl accha
and reinforce buildings and maiicdenretquiimmanhi glamagéd

enviroBmeatise of that, earthquake ground motion an
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be appropriately defined in accor d¥daetee wiitmed hley nte
NRA while considering the plem speicidg veo,ofalrtisku @als se

i s wi t h no doubt t he top priority i n t he desi gt
decommi ssioning operati ars,iisnclewdiing agl, a nwee do efl u eel’
establish and i mplement a framework that allows TE
ground motion to be applied and its interpretatio

securing tdleencienddperme revi ew.

Il n addition, in the evaluation of existing system
seismic resistance or are ignored in the seismic a:t
by the accident covMd apseli gnihfeiyc amaty shoci al i mpact
structur al and radiation safety hazards. To avoid
progress of deterioration daily and to i mplement <c
of spoenrn el and system safety.

s New seismic design pol i Rgfemrermeceni ned by the NRA (
The NRA stated, AGiven the fact that the &earthaqu
Earthquake in 2011 exceeded Ss 600, a&md 1t reatg¢ ecefd etdh
Sd 300, the earthquake ground motion to be WUsed ir
into account these seBsmind mat i.dFos dthsertvientlgo bei ng
reorgani ze O0the conceptnofindairtbgaphbéigadbund mot i ¢
1F6 based on the earthquake gr% unTdhemoNR A na gfporovree
application of the system based on thé&(eéhiesHsng§06€a
system). I n addition to the conventional seli smic

adopted as a seismic Tl ass higher than Cl assl B

Based on the above, t héapfpdlilesswitnog nseenil symiicn spaallil ceyd
TThe =earet hggruobalknd moti on for review (Ss 900) shall
basis earthqguaket g oRuinkdu sroit map SZaaiiocOh)i. NP S

1T1/2 Ss (maxi mum acceleration 450 gal (1/ 2| of Ss
shall be tahpeplnieend eaasr t hquake ground moti on Sd) f «
Then, the following shall bteheneRuk womisma eDdlinigc ltihe
fWhen calculating seismic forces, two horijJzont al

appropcoabéhegd.

SNRA, AThe concept of earthquake ground motion and its appl
Dai i chi Nucl ear Power Station in |igNucbéat hBegalrathigomkAu
(19th meeting), Mat eri al 3, July 7, 2021.

“NRA, fAThe concept of earthquake ground motion and its appl
Daiichi Nuclear Power Station in 21 gh2na), &d hBRuelaedhqrRadkel @
(30th meeting), Mat eri al 2, September 8, 2021.

STEPCO fiExamination of protection against external events ¢
study group on monitogpeqi fainadd arswelsesare nfta wifl i ti es meeting
2014
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31.26.161 ssues in reduction of radiation exposu

I n accordance-amntohtgetr Ime RMiaddma™pE PaLCrO'-asn-d M intadje r
ng Acti Pl

i progress

Decommi ssi oni removal of obs

buil di

In preparation for trial retrieval, ongoing on-site radiation dose reduction has resulted in reducing

on an

ngs ar e n as i mprovement of

the radiation dose around the aisle on the west side of the first floor of the Unit 2 reactor building
and the penetration X-6 in the northwest area to approximately 5 mSv/h or less (average 2 to 3
mSv/h). I n t he

such

futur e, as work related to fuel

as remoadilatoifomidgdise equi pment, etc. i

pr omot e dDebcyo ninhi es s& oooji &gt n @ faenddl r Waatt eerd
TEPCOOGs

r el

s
has been
Management to
The

t he

support engineering.

wor k ated to fuel debri

bui

from

mai n areas
| di

fuel

S
reactor ngs.
debri

not

t h

only

nucl i des S Wi a |l arge dose

enhanced contr ol of for external

reductiomref expos

Specifically, it is important to prevent

t h
raduati dnsexpeseval]
t he

radiation protection schemes depending on

protection from external

t he radi ation sources and radi ati on dos
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principles, namely Atime, distance, and shieldingo

as | ow as r easloenavbillyl abcehinreeveade d .

Therefore, an appropriate combinati on of expo
decontaminati on, shielding, remote technology &etc.
mi nd.

Priority should be given ttlr auwglhuca ngo mhaidn attii @m
technol ogies and deconsamienatidomati Dmerexpplsameonrn
site workers by the fAtime, distance and shiel di
I n the extrraednedtyi chn ghose areas suchr oaosmsi,nswodrek t
should be pursued by remotely controlled machi
i nside.

With regard to the inside of the reactor build
consideration should be givemomd amheabpbobnmabkht
removal of unnecessary objects, remote technol o
to keep the accumulative radiation dose for the

Where remote technologies ardeempelquyedc,d, addicthi

installation of systems, mai ntenance and techn
into consideration in the above evalwuation and
As for t he decontaminati on t asks, the judgmel

per seolnnempl oyment must be made based on factors
the target areas, type of contamination, space
devel opment situations of remote technol ogies,
Prioritbye npusatced wupon areas where work requir i
Considerations must not be pursued iifspeaskirceq!

fibett eorrmeemtt edo manner such as to aim for an ov

Regargdiprotection from internal exposur e, measur
radioactive dust and prevention of the spread of
protective measures are to be selectedcdepentdiagi @
and surface contamination density in the work are
cont amilnemadiomg t o i n tnehe et oféntakeotshuer eef fecti ve radia
should be properl y assegs s(edunugsamhbgrassayst Ferthiseedsonc ount i n
it is important to select U-nuclides that are important for exposure assessment in advance, and to
incorporate them into the control of airborne concentrations, standards for wearing protective
equipment, and equipment calibration management. Cont r ol | i ng the surface con
in the work environment and the body of workers e
i mportant to early detect the spread b6 poeveminahb

i ntakesusfpemaled dust from | oose contaminati on.
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Based on the above, reseaprdht amitdnh tuaekvde | rogpdrieantti of no rd
assessmemthafiangesnti on under the Pr,GpetcamiohatDed oWant
andlr eat edMaWaada eement have been in progress since FY

With the objective of dose reduction in long-term decommissioning, it is important to accumulate
knowledge such as on-site operation experiences and lessons learned and hand down know-how.

Fo further expansioni nofscfauleel i sebecessatyitewvabhare

the techni qulenuocfl ihdeersd Idiunrgi ng tri al retri ewelxtand a
wor k plan. Since May 2021, JABEAbewhi qolr ohasli hhegiui
preparation for trial rbeotdtyo etvami daei 6o aondcienner ab
in hatmduthgdes.

In particul ar, in fuel debris retrieval operatio
peneitarbt,X et c. , after the work environment Tion the |
reduce the radiation exposure of workers in the re
i nvestigations on the radi ation dose distributio
contribution from the surtroouneinngd yo ft hteh es osuutcjee d to c:
as much as possible and to build the radiation dos
the operation feasibility, the target dose rate ir
consiidoer adaf the margin for the radiation exposure
years) for workers specified by | aws and regul atio
radiation dose areas, it i s i mpor tcaentt hteo ttoakad maand
exposure dose to as | ow as reasonably achievable a
hours in accordance with dose | imits anBaseduomned
the above, and as Rt&Doft aBkcom@oabemPnepeadr Wat ed
Wat dfanagement , t he devel opment of technol ogi es t
environment al survey data and to digitize the en
vi suali zed hbnyol dbiggi,t dlort eche formul ation of safe an
progress since FY 2021. TIlni sachas dlaendc et owitthhe tdheev erleoq
Mor eover, in developing remote technol ogilesoffor €
obstacles under high radiation dose, the obstacle
el ement al technol ogies have been extracted in ac:¢
speci fications of remote contr orli ndge viincpel ehnaevnet ebde ebny
based on the results of technical investigation an

—

i s necessary-ttea mf womkl| gptleana tloorhgel p reduce t he

wor kers without concentr etciifg cwamldervi exipdsyr @ mph e

adequate radiation exposure control, and -tseercrmr e W
perspective. Support should be provided to develop
work plannihnhgnaedposdiatcontrol and establish a sy
various information on the entire Fhbisushpi manbeiri.ch
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3.1.262Techni cal i ssues related to fuel debris retrie

3126211l ssues i n secruocutnegs access
For carrying in, installing, and carrying out de\y
wor k, and transporting fuel debris and wast e, acc

obstacles on the access r autdeos eand rtehdeu cR/nBg ttoh et hre
such tasks can be perfor med. When esdtahbdri ddon enggs ne
construct access routes to fuel debris, suppressio
PCV and RPV apgdtmei hhaegrnty of existing structure
account the gas phase coni ai BmelnTth V6 tHmedtbingar Mes cr i
Roadmap indicates that the first i mpl emesnttionmaruni t
gradual expansion of fuel debris retrieval. Accord
engineering studies to conduct6 ainn aldrcietss2.route fro
On the other hand, toward furtHen egx pditewsdioens odr

underway on the construction of access routes from

side access method), based on the results of resea
Project of De €Comima m#l n AMaaitnedygr e at e dMaMad gement . -1 n t he
access method, the issue is to address containment
newly installed heavypehi ngt wfeds handCtVheasiddsei smi
technical devel opmemderoway huwes inmeg hloidg itswei ght cel |l s
access tunnel systems.

As for the construction of acaesessssometebodhecl udi a
side access, the technology for remeviim@tolatnaslhes
the preparation processes for retrieval Siamee ulder
2020, the Project,Coofntemd mmamaesds ri\deattieardM aNraad gament has
been examining the feasirbeitlriitew eofanad metanosd otra d wuntt e
single or l arge unit while eNERCOhgY ecenmnupitméamemg @&
studying the overall process of the methods for Unit 3, assuming that it will be necessary to combine

side-access retrieval, which provides easy access to the inside and outside of the pedestal, and

top-access retrieval, which provides easy access to the inside of the RPV. Th & RApoi nt ed out
the possibilitythata | ar ge amount of Cs mi gohft tehxe ssthioenl d hpel wgns
2 and 3 from their evalwuation of TEPCO's radiation
this respect, consideration needs to be-agtceen to
retrieval met hod tlsascefd aoddithe®naksiulnvestigations i

including surveys on the situation and radiation d

radi ation dose surveys in the borehol e.

I n the future, -masedoonedi bsesamabsgeseity to clearly d
route to be built at the next stage from toie dat a
retr.i elvml particul ar, when cutting-2the ummer 1dodrhe
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concentratiC¥niineréebhsed more than expected before
pressure in the PCV dropped while installing a ¢
Therefore, not only countermeasures to prevent dus
for responding to when faced with such an unexpect ¢
Since the fuel debris retrieval policy stipul ates
should be selected dependidnegbroins tehxei sltosc aftoiro ne awchhe rre
i mportant to proceed with research and devel opment

3126221 ssues in development of devices and equi pmen
I n each phase of trial retrieval , gtrraideumaak caanlde f u
devices and equipment for fuel debris retrieval n
reliability, and efficiency. To flexibly respond t
where the fuel debrisatj)stpeedpmcnantclayi pnesef de\
developed in these phases should be established i
resistance, waterproofness, range of temperatur e,
operabilngyvi sealurfiield, seismic resistance, prote
or automatic shutdown in case of abnormality, hi gl

mechani sm that does not disturb the sdubesfefgiuceinetn cwo r
fuel debris retrieval

Equi pment devel opment for trial retrieval and gr
progressed as part of research and deCehotomameéemtatefd !
Wat andr eat e dVMawad gea nrésting and training of the robot arm and other equipment

to be applied to the trial retrieval of Unit 2, which had been underway since 2021, has been

completed at the manufacturer's plant. Testing and training are now in progress at the Naraha

Center for Remote Control Technology Development from 2022. Af t er t he gr adual
expansion of fuel debris retrieval, TEPCO needs t
resuwhtisl.e preparing education/ trai nli nfgors cthheed ufl leedl t
retrieval operations Wgiimg ttloed e srtearhdti en gd awinmd . e q
arms on site, adequate performance verification a
mockups simulating trhneal e xepnevcitreodn me@\ .e xfatowi né@athi ® n p ur
mockup shast @dreen made

Regarding devices and equipment for further expansion of fuel debris retrieval i n s thal e

followingsareunder way : devel opment of the insdamadlsatden n
access retrieval methods associated with di smantl i
in the PCV, and dseivdeel orpantermnit e voafl tnoept hods f or cutti

equi pment and for preventnSgntkeket bpreadgef ofohtuaimh

fuel debriscal e is prolonged, and in order to ens
retrieval work, it is also important to develop in
of the mRAulkDwg hic hi NPS, such as development of rati
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wide variety of remote devices and equi pment, and
environment al changes in the PCV along weshhwoek g
been promoted since FY 2021. TEPCO is currently ¢
met hods for further e X p a indFlY 2QR1, THPEO examinéderetriovhl r et r i e
methods to identify issues and risks for each method. Since FY 2022, studies have been conducted

on these issues and risks in terms of feasibility. Fur t her devel opment of devic
should be planned and promoted in |ight of the sta
As for how to proceednewietshs adeyv etloo pfmeenxti,bliyt pirso mot
subseqguent phase based on the information graduall
retrieval work, and to continue development for em

and equigatknto nbe combined as a system and under

demonstrate that they can realize their perfor manc
mockup tests need to be i mpl ementted einrvi @ othaeink o ti yn
verify the applicability of remote equi pment and
system under severe environment al confiherehereont E

cooperation with the or ghadniTzEalPtCOo rhsa veeo noceeernn eech,g aNER

how to proceed with the remote mockup test plan, t
facility to be maintained, the time FR@RIlred EPLOd
has taken tme piroimobitanigvexami nati on and materiali za
3126231 ssues in system installations and working ar
Assuming that safety functions are ensured, and
speci fications, it i sentexlelsisalhme ntto oefx agny tee nb hien s t

necessary measures such as system additions based

to operate them properly. I n carrying out examinat
the raqguwinrvi ronment al conditions while considering
exposure for workers in addition to system instal./l
The system installations include a fnoerg aetsitvaeb |pirsehsi
containment functions (gas phase), a circulating w
mai ntaining the containment functions (liquid phas
system required dalri tcyontMorlddwmer ,crriegal i zati on of
pressure, temperature, water |l evel, radiation, =etc
i ssue, which is essential for fuel debriisng etthré ev ¢
above, prerequisites (system design criteria) are

devel opment performed by theohntajmeantatarld rdéascteani s s

Wat Management, and TEPCO has beem &xdamiayogt tthler sy
engineering wor k.

Regar di ngphtahsee gsaysst e m, in FY 2021, the preconditi
and the concept of ancillary systems were summar.i z
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t hkRCV FRgho@®se example study in researchhasnd sevteéd mp
by the %PIrmjtelcits proj ect, technolnouwcdleisdetso arnedmotvree asto
secondary waste generated deyeWatpenentreat ment are u

|l mngineering work by TEPCO, a basic plan for sys
reference to the results of the Project. A case st
|l ayout (installing devices ioml|ltyhesomeadtewr clegi li i nt
building if there are restrictions on arrangement)
securing equipment installation space, radiation d
of this efxami meat iiomyestigation will be given on f ece
above, in establishing safety systems, steady effo
by repeatedly adjusting system | ayeuwti fdestgons aad

situation demands.

'H!

2. Outline of the subsidized project N

The diagram shows the liquid-phase system and gas-phase system under consideration in the subsidy project.
Development of a dissolved radionuclide removal system and sludge dehydration/stabilization system will be
conducted in this term.

1 i 5 Development of RO concentrated Development of secondar
Devel opment o fnudldmengUnolUgy i water treatment technology waste treatment technology
a  Study on remova ! tvnadmes as.sumlmg ubé of actubl viwdd | U a. Selection of sorbent and condensing agent a. Research of pre-treatment
b. Element tests assuming fuel debris retrieval operations b. Study on practical applicability b. Study on practical applicability
Pretreatment Gas-phase Toexhaust\, \ = go=========
facilit filter vent -ty Bonc acid (Sllo) 1
) R o' W
(: Development items Exhaust fan i *Use g 3 bolnclamd |g
'in each facilit m—— r --------- egularly use
y Cooler Recggledregnﬁonc 1 ﬁce ?c\llde r\ig er
s : |
Facilities subject to “""""‘
this project [proe—
Particle S?éﬁé?,’;‘;%ﬁﬁ:em Tanks (incl. boric Boric acid |
emoval filter| § acid control) recovery
nuclides system l *Rd merfibrane :
. R le osmosis
Walfglgrieel:’gaézer;ics ris Drain water/ Supernatant water/ neiiigrane
Backwash water Permeate water RO membrane To existing
lAtmosphere) ....... to remove =»{ water treatment
1= s soluble nuclldes =»  facility
Nitrogen oncentratefl Supernatani
f L Sorption vessel to To existing
P Particle p | Toe
.) ' ( l_’ removal filter [™®} remﬁ:gﬁfﬂ:ble 'fagﬁlaytmem Sedimentation
P /Separation System
R G . for sludge recovery
Drain water/
Backwashqualerl Iiu;le[natant water Studge
Sedimentation Sludge | Dehydration/ Dehydration/
[Separation System n —o@ Stabilization
for Sludge Recovery treatment system treatment syslem

—> — o wase
Permeate water Supernatant water/ D storage
All filtration Sludge (filter) Sedimentation Sludge| Dehydration/
apparatus for ————-—.@ D— /Separation System |y il —.@
sludge recoveryj for Sludge Recovery treatment system

*Particle removal: Used for drain water recovery after large-particle removal treatment
Fig. Liquid/gas-phase system for fuel debris retrieval (Subsidized project basis)
Note: This conceptual diagram is an example of the system configuration (in case of no leakage from PCV).

—
I Rl D DIRenationsl Reseacs INtitte wor Mucwsr Decommissoning

(Source : | RI D)

R.Anxampl e of exampmapea ttipedr eciigchibeedt i on/ removal)
Project of DeCommamisnataedigWatt erdMaVaa geeame n't

To Storage'
container

Ub

%] RISu,bsi dies for the Proje€bnbdbhmbDe aoMan a¥gaet ndeBivtee opmdnt of
safety sysitpdms e( lsaympdt ieglaa s g stR2aemn, el op me natl icoofy terroilt itcechnol ogi
fuel )dFEeY2rOi2sl i mpl emeAdt guws0t@” . r esul t,
https: / / icroind.emrt./jupp/lwopads/ 2022/ 09/ 2021011anzensystem. pdf
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In order to improve the airtightness of the Unit
and upper part of the building is under investigat
surrounding environment piarc eadeicteissrmartyo foec croivreg tch
radi ation dose on the wupper floor of the reactor b
by the remote operati®aeffiisciwemdaedretii$d wmadiadorms t he
condi trieoguiirsed to achieve accurate construction of
there wildl be a Iimit to improvement of airtightne
the structure and workabilityuitthe ngnwihoahmde bte a me
a comprehensive viewpoint so that workers can be e
be enhanced.

3.1.263Techni cal i ssues related to safe and stable st

3126311l ssues in handling fuekfeebiing, (aondt aitoirngg)t

Before igmiadiuatl i e gfpuaenls idoenb roifs retri eval work, a cor
be established that consists of a series of steps
retrieved fuel defbertiys ffuunrcntiisohnesd swicthh assa mai nt ai ni n¢
functions, countermeasures against hydrogen gener a
the following is being progressed until the end of
Devel opment ofibasitospebéefcaemtai ner, such as o0\
of handling, internal di ameter, quality of mate
and maintaining subcriticality, et c., and demo

catainer by testing.

Examination of a practical and rational predict
debris stored in containers; determination of a
the container | id by wusianngd tehset asbaliids hpmmeendti cotfi osna f
conditions with consideration for accumul ati on

Devel opment of efficient drying technology app
consideration on a drexihmgpI|lsowstem using this
Mo r e o i eeference to the results of these studies, TEPCO continues their
materialize t he equi pment and install ations (in
receiving/delivery cell, and transferr aggred cetldr) a qye eafe df
which will be retrieved during the gradual expansion of fuel debris retrieval, in coordination with

other associated projects. Toward further expansion of fuel debris retrieval i n s, ctardge

1 RI Dsupp! ementsatrayr t bFufdrgcerd 1 8 , ASubsidies for t he Project
Contaminated Water Management (Development of technology f
(Dry technol ogy oo fRYfnaedZeipmdbgus) 2022

https:./j/pitroipd.eonrt / upl oads/ 2022/ 08/ 20220825syunoukansou. pdf
| RI Buppl ement asyarbtuBgetd 18, ASubsidies for t he Project
Contaminated Water Management (Development of technology f
(Handling of pulverized fuel debris29Pl@rry/sludge))o FY2072
https: // icroind.eort./jupp/lwopads/ 2022/ 08/ 20220825syunousurajji.pdf
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locations have been examined based on the usage plan for the entire site, and specific transferring
routes and storing technologies/types are also under consideration. This study has focused on
granular and mass fuel debris. The pulverized fuel debris generated by fuel debris cutting in a slurry
or sludge state in the cooling water circulation system as well as in powder state in the gas

managementsystem. Ther ef ore, in |ine with the progress of
met hods for safe, reliable, and rational storage o
as t hessnaercy equi pment and installations, and it is
At present, since the information and knowl edge ¢
systems and devices/installations wiulnMiptbendew®ifgrnée
properties of fuel debri s. In the design of equioprt
storing of fuel debrfiwself odetfriirehaelre ,e xipanssi dampoofr t an
in a streamliniedi manwnari dys umédsur ement data such

generation and debris propertiesfthe Wahldl assgknmondwi e
during the operations from receiving dfact hetgnsviht e
have been collected and accumul ated during the tri
scal e

Unit cans and containers in which fuel debris is
a remote device in a safe and reliable manner. The
to be executed (e.g., handling odelundeébrciasnss ampl ic

analysis by usi mgmaoatcet udad vioce siimtilluudi ng a remote de
detailed design. Moreover, in terms of preventi ng
t hrough the mockup eorpneirnaetsi anhse, swheicchf idceatt i ons/ si zes

and the devices/ equipment required for containing,

and the flow of fuel debris handling, is conside
it all ations and systems for handling and storing
consideration to the installations to satisfy safe

The -dMn-dontger m Roadmap stipulsastiensg/ tdhafpodhle mpetohe

retrieved fuel debris shal/l be investigated and f|
debris retrieval wor k.

3.126321 ssues in sorting out fuel debris and radioac
I n the fuoetridebal swor k, obstacl es and structures
adhered will al so be retrieved from the PCV in add

mi xed with metals and solidified, and ngommdurechs c(oM
fuel wi th concr et éurtlketmore, ipudveripe@ el tebris geaemated during fuel

debris cutting is also recovered. Of t hes e, if substances on which a
adheres or is mixed amse altl matyobed oane famelobddebruct i
decommi ssioning because the scale of facilities an
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Since it has been determined from the fuel deb
installations/ systems for handl ing and storing a
recommended t hant radioacéve wadte berseéparated based on the measurement

results of the amount and concentration of nuclear materials and stored separately (s or t i ng) . The
following studies were ®onducted in response to th
Consideration of which steps in the opetragiosa piI

feasible to separate retrieved materials from t
debris and radioactive waste (consideration of s

I nvestigati ondeofitkat hmiaguese/ capabl e of eneasuri

amouanntd concedt matcilermar materials contained in tl
PCV irmesamuctive methods (investigation of poss
Based on these studies, it is currlemalfety regqmusirdeaemg

i nnovative techndloognye adaiv el ooprmeenst i mate the amouni
nucl ear materials in the msirngaon-destiudive methodsibevwed sfer o m
vari ous mat e rradaomponents (neutlom absorber), are mixed inhomogeneously.

I n devel oping measur ement techniques and devi ce
measur eme ndt heerrr @aihgamctmor s affecti ng untehd bassr Emeht debr
propelbtcasi on olf matcériaal bine §&thelf ade be © B dihne huonni t

camscontainers, therad feaered rmagmsy dfegicetratirinsl @ vaéistes e | f .
The extent of such i mpact is highly uncertain at pr
of fuel d e b r in parallelTvite the faczumelation of measurement data and the

development of actual measurement devices by iterating actual measurement using mockup fuel

debris, etc., it i s considered beneficial in terms of R&D
influencing measutrtleemdgmtengt horby @andnumber of numer i
comput etrd mcnadr pof andi hge such as the extent of infl
the actual measurement technologies/ devices. Thus,
wi t h di fferent properties and storage conditions
modd dtii ons/ i mprovement s (e. g., speci fications of

|l ocation) of measurement techniques/devices to red
through numeri cal e X p &ome npesitie sresulisy were obtamedt ie the

examination mainly on the numerical experiments in the Project of Decommissioning,
Contaminated Water and Treated Water Management in FY 2021. From FY 2022 onward, in

addition to the development of measurement devices based on the analytical approach mainly

through numerical experiments described above, it is important to continue and accelerate the

development of measurement devices by actual measurement of mockup fuel debris and fuel

] RI D, supplementary budget in FY 2018, subsidies for the
Water Management, ATechnol ogy devel op/meat ef strreftati éetvearl e x p «
results for FYy 2019, August 2020.

https: / / icroind.emrt./jupp/lwopads/ 2020/ 09/ 2019008ki bonosaranarukaku
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debris of the Three Mile Island Nuclear Power Plant Unit 2 (hereinafter referred to as "TMI-2".) in
parallel, using currently available measurement devices.
Trial retrieval and gradual expansion of fuel debris retrieval may provide knowledge on actual
fuel debris properties through limited sample analysis. Once this knowledge is obtained, it also
becomes possible to check whether the measurement results of the non-destructive measuring
devices contain significant errors.
It is important to enhance practical applicability and effectiveness of the measurement
technologies/devices by continuing the development of them in ordertoseparate(s or t ) t he st or

conditions of fuel debris and radioactive waste by
3126331 ssues in examining safeguards strategies

Mat erial account ancyr eatnrdi esvaefde gfuuaerld sd etbor itshei s unpr e
face technical issues in examining and applying th

wi déeanging surveys on existing technologies relatect
prepaca&seé nthat TEPCO needs technical assistance. N
project from an engineering perspective to confirr
has not affected the decommi ssioning process.

3127Summary of keyueschnical i ss
The main technical i ssues and plans described in
23
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<

Short term (recent 3 years) >

Mid-to-Longterm (FY2025 to End of FY2033) >

Fiscal Year 2022 2023 2024 2027 2033(yr;
Start of fuel debris retrieval in Unit 2
i * Accordingto the Rdadmap, theetrieval was supposed tstart by the end of 2021but the process wa
RM milestones changed fo improve the work safety and certainty based on fl ¥15 impacb@avirus infection,
sgbseguent testing! and site condition.
. X 7 . [ Onsite [ Work period
Trial retrieval e t Trial retrieval \ operation " The period during which
inside the/building (internal investigations anc change is expected

(Internal investigation and fuel debris sampling)
(Unit 2)

fuel debris sampling)

paniactie i el ehicka Characterize the fuel debri

Gradual expansion
of fuel debris retrieval

mprove environmel ‘; .
inside the building /,_ _ _ _/

— Technical issues in the program on D

Technical studles on individual items relating te o
site constructior

' To be conducted as requ\rq

and Contaminated Water
Basic/fundamental research

lanagement

Fuel debris retrieval facility/safety system/fuel debn>
temporary storage facility/maintenance facilit

Gradual expansion of fuel debris '\
retrieval ./

(Unit 2)

Design and production

mT s
internalinfestigatio/z — — —

Review of the program on Decommissioning and Contaminated
Water Management and TEPCO's voluntary project f
- Development of technology for detailed investigation inside PCV

- Development of technology for the gradual expansion of fuel
debris retrieval

h 4 v

v 3

Technical study by TEPCO

Technological issues for gradual expansion of fuel deetieval

(1) Preparing retrieval system (improving durability of equipment, transfer test by transport truck)
(2) Manufacturing equipment for gradual expansmn of fuel debris retrieval

(3) Providing storage facility of fuéivdabrés

Further expansion
of fuel debris retrieval

(Inslde of the bLII C

Improvement of the environment inside and outside the Unl! 1 building
Dose reductlonlremoval of obsbacles

(Units 1/3)

REview orrthe P

Reviews of the Program on Decommissioning and Contaminated/

Treated Water Management and Basic/fundamental research

- Development of technologies for environmental improvement of
inside and outside reactor building
Development of evaluation method for deterioration of building
frame and equipment

------------------ Ao ==

N P A—

- Research to visualize the distribution of radioactive materials and
contribute to the reduaction of radiation exposure

Research on the relationship between radiation and corrosion/
material degradation

- D((e:velapment of technology for detailed investigation inside Unit 1

WT

- Development of technology for investigation inside

RPV/Advancement of investigation inside RPV
- Development of technology for simplified investigation inside RPV
- dDeve_lopmem of analytical techniques for characterization of fuel

- Demonstration of analytical techniques (analysis of radioactive
material/utilization of research facilities)

- Research on analytical evaluation methods for retrieved fuel
debris, including non-destructive measurement

Research on advancement of analytical techniques for

radioactive/ nuclear fuel material

- Advanced estimation of the state in the PCVs

- Research on estimation of the state inside reactor and accident
event through analysis and evaluation of fuel debris

- Development of technologies toward further expansion of fuel
debris/ internal structure retrieval

- Research on ensuring safety for retrieving and storing fuel debris

- Research on visualizing distribution of radioactive materials and
contributing to reduction of radiation exposure

- Development of technologies for containing, transferring and
storing fuel debris

- Research on ensuring safety for retrieving and storing fuel debris

- Development of support technology for integrated management of
1F decommissioning

Technical study by TEPCO

Technical issues toward further expansion of fuel debris retrieval

removal cocept, crashing and containing technology

recovery, evaluation of dust behavior and recovery
(3) Strengthening and sofistication of containment technology

(4) Development of safety assessment technology

(5) Development of technologies for maintaining remote equipment

(1) Development of fuel debris retrieval method (Side access/top access/of common)
Development of access facility installation, dismantlement technology, technology development for realization oétarge i

(2) Development of safety system (Liquid system/ gas system and critiality control system)
Strengthening function to remove radioactive material, development of boric acid management technology such as bori¢ adjic

Development of containment technology for radioactive material by passive control

Data aquisition of debris dispersion rate and analytical method for evaluating radiation exposure

Development of decontamination and maintenance technology for contaminated remote equipment

gXewcthni cal

* It is assumed that Unit 3 will be examined in advance and expanded to Unit 1.

i ssues and
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32Wast e management

321Targets and progress

(Targets)

)

)

Th&olid Waste Management Pl an (hereinafter refe
Pl an") i s appropriately developed, revised and
vol ume reduction and monitoring, with wupdating
generated in the next ten years periodically.
Based hoen prospects of prooéssbhghdivsgptcshanio | megtyh o de
totsafety (hereinafter referred to ascieahmiomalofF
optifoaps ocebkdii amresasslur es and their c 0 nsphaoruilsdo nb ea n d
conduwi ed promoting cehsaraadtierhi zaatwaosnt et ostr eam ¢t h
features of solid waste. Pr ocetehdeod i wct yoa qir eesspeencti f

apprioaptre measures as a whol e

<Key points of "Basic Policies on Solid Waste">

n Thorough containment and isolation
NnThoroughly containment and isolation radi:«
them, in order not texpassgeehar mful radi at

©° Reduction of solid waste vol ume
NnTo reduce the amount of solid waste gener a

Promoti on of characterizati on

nProper characterization addressing an inc
proceed with studies on processing/ disposa

Thorough/ maonaggment

nGenerated solid wabtmanagpafud|dy bend troe@sdonab
characteristics.

NSt orage capacity shoul dt he wastue edan obenstu
of the Fukushima Daiichi NPS.

v Establishment of selection system of precedi
nTo establish selecting methods of procedshng
processing) and then select preceding proc
of disposal are established.

Promoti on of effective R&D with an overview

NnTo establish the cdntaimwourk dmerl atdiicmgalde:
facilities and human resources i n order
management .
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t Devel opment of continuous operational framew

NTo establish the continuous oeeeladtp namt (i}
facilities and human resources i n order
management .

U Measures to reduce radiation exposure of wor

NnThorough i mplementation of radiation expo:
basleon the relevant | aws/regulations.

(Progress)

Waste manageméaretr m £fd olrdndg hat needs to attain the
di sposal, while reducing risks ipreveg®i id speséatlto
Definitions of t er ms related to r adiada®@ltyo vsearwast
Ter mi nat ®lgywm Att a8c hmendt cl assification and di sposeé
Japanabndaadchowm Att @chment
Since a | arga amsuret wift hs olairi ous characteristics
decommi ssioning of the Fukubsahsiemia o¢DBaa sihcehi PoNPiSc i esheo
Wasted summar i zaeneddointige rtnh eRoMiddmapunde TE®Y O is requir
ense safe and relamamaddme dtther aspd | d el byINDF, thener at e
organizations concerned are promoting efforts based on each role to advance technical
examination of integrated measures from characterization to processing/disposal of solid waste.

The Technical Prospectswer e provided in HYvad2lp memtli mpebsbug otfs tfho

analysis abilities for characterization and establ
flow of the integratedrmeasuorst 6r pmo c baanstleonngg di s p o
term Roadmap stated that the properties of solid w
of waste form and their production methods wil!/l b

was itedtifar specidfbol mdhwewgpmestent appraogprd awhleolme as
The Project of Decommissioning, Contaminated Water and Treated Water Management related

to solid waste has been mainly conducted by the IRID. However, in preparation for the deadline for

the termination of IRID around the summer of 2023, JAEA is taking the main role in the projects

which are started from FY 2022.

321l1Current statéagaodgeimeniEski ma Daii chi NPS

Tab2Pehowdheurrseot/ama&nagesmeanttus for solid waste. To
wastes properly, TEPCO releases its Storage Manage!l
waste that wild.l be genendtedows theinegpboltew gaahs.
management facilities to be required based on the
According to this Plan, temporary outdoor storage
by FYy 2028, except fgernesatcteddadryy wad setre treat ment
reuse/recycling. Facilities needed (tAd tachinmewnmda t1Hi)s
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The Technical Prospethesgarmmlveesy paoerasdedountries t
i mpl eentd ihte waste mmicemdhrec(hpyr icoond a& s werse sf otroaswastteaken
management are i n (Lhper efvoelnltwia@ inego foe femianh i mnz ati on
waste v@)Iremedpr,ecycl i(B)dj spoecalwast e management, it i
priiozrei t(1) as much as possible and (dd2gs,i denrd (TBEP @O s
has bhesiompl eimmegnti ncoraespendi ng to this concept.

Among the targets of reuse/recycling, concrete r
ma eri al after confirming that the surface dose rat
I n addition, such as by melting is under consi der g
metal. The ProjectCofit dmic o mmaald s Wathéemd gWat er Managem

al so begun to cdiagti figkedthieo mrucd i dieng mel ting and d
examine validation methods after mel ting treat men
achieve the above.

Secondary waste generated by water treatment is p
with priorityapp ardatait® csoonrtpatiinon ar ge amount of radi

storage building is beingl ictoynsftorru cstoerdp taiso na vsetsosreal gse.
generated at ALPS ( h@&ArLePiSn & tugrernye e & £ € dnedolgyltitodhea srmaurhd v a
equi pment , etc., and the waste sludge generated a

referredmwast easd!| uldawee hi gh wat efrl owalmit ety saafder
storampe ageAlem8!l urrydewigd suthnabili zation (dehydratio
installation of treat menwa sftsabcuid g et yovoill il efEbYeen@ 0t2Me

underground s$ hdleaigled twahgek e it | sdehiydreattddgrhnardded

intotaobhefoyetbansber hedhest grionumgy (2023) .

Such solid waste will continue to be generated wi

will be generated from fuel debris retrieval

Tab2%t atus of sol/mdnwgemenstor age
@ Managemenbfstabbte, felled trees, used protecti
(As ofFy JBRO2

Stored volume (m?) / Storage
Classification capacity (m?)
(Percentage)
. 237,500 / 266,300
Outdoor storage (surface radi g
(89%)
Outdoor sheet covered storage (surface radiation dose rate 0.1 - 47,700 / 50,700
1 mSv/h) (94%)
Soil-covered temporary storage facilities, outdoor container 16,800/ 17,900
storage (surface radiation dose rate 1 - 30 mSv/h) (94%)
. ) . - 28,000/ 39,600
Containers* (in solid waste storage building)
(71%)
330,000 / 374,500
Total
(88%)
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Felled trees

Classification

Stored volume (m?®) / Storage capacity (m?)

(Percentage)
Outdoor storage 92,000/ 134,000
(trunks, roots, branches, leaves) (69%)
Temporary storage pool 37,300/ 41,600
(branches, leaves) (90%)
129,300/ 175,600
Total
(74%)
Used protec,gietec.cl othing
Stored volume (m3) / Storage
Classification capacity (m?)
(Percentage)
Temporary storage 30,400/ 52,500
porary g (58%)
*I'ncluding secondary waste generated by water
Note that the storage vol umé iso rtohuen dteadt alo arhce

consi stent .

() Management status

Classification

Stored volume (m3) / Storage
capacity (m3)

(Percentage)
Outdoor storage 47,900/ 62,600
g (77%)
(c) Management status of secondary
Sorption vessels, etc.
Stored
Storage place Storage volume volume/capacity
(Percentage)
Cesium sorption apparatus 779 Numb e r
vessels a
5 | 2nd Cesium sorption apparatus 254 Number
pt vessels a
]
T | 3rd Cesium sorption apparatus 13 Numb e r
N vessels a
8 o . Number
3]
g Z| HICs from multi-nuclide Existing 1,986 contain
2 S| removal system . Number 5,402/6,372
sl Expansion | 2,041 . (85%)
S5 contain
£ iah-
33 Used vessels from hlgh_ Hi g h Number
= | performance multi-nuclide 91
S perfor | vessel g
S | removal system
=] 1-
3 Use(_JI columns from multi Existi 17 Number
nuclide removal system Col umns
Used vessels and filters from mobile type 291 Number
strontium system vessel g
Waste sludge
Stored volume (m3) / storage
Storage place capacity (m3)
(Percentage)
I 4421700
Sludge storage facility (indoor
g g y ( ) (63%)

Concentrawast éiquid

treatment (
tnheea rkerse a KLd«

o(As toefmpJaud @R y3 1s,t or age

was® Aaggsh®2@at ed

Storage method

Stored volume (m3) / storage
capacity (m3)
(Percentage)

Concentrated liquid waste storage tanks (outdoor)

9,380/ 10,300
(91%)
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. Examples of countermeasures
Summary of the Waste Hierarchy at the Fukushima Daiichi NPS

Installation of a vehicle service station,

Waste Prevention -=| prevention of carrying in packing material,
and common use of construction equipment

Waste Minimisation ~~~ -l Classification, segregation, etc., of waste

Preferred : H -
Re-use of Materials Examination on re-use of metals, concrete,
Approach ! ______|anddismantled pieces of flange tanks with a
: very low surface dose
Recycling :
- Application of volume reduction equipment
———————————— 4 (an incineration system, a crusher, and a
Disposal metal cutting machine)
Source: Strategy Effective from April 2011 (print friendly version), arranged by NOF
Fi .4 ummary of waste hierarchy at the NDA, and cold

Dai i chi NPS

3212Examination of processing/disposal met hods

For characterization, examinations are in progres
medi-umo#t@rm anal ysis strategy that defines the sol
quantitative targets for analysi s, et c. I nitiati ve
si mflamd pe-agdat a acduwirsirtziddlmlacmapss yamndard anal ytical
at the Radioactive Mat er i aBuiAlntXilaygmisst rauncd i Roens et aor cote |
in June 2022). A field demonstration of techniqu

appariag uisnepsofygo obtain anaaltyinmaisttag. dat a on hi gh

For st maagge mefnatct or s affecting filter degradati
hydrogen embrittlement, radiation degradation, =etc
and summamatetdaiton vent filter fuanshydoongenwheaobrar

measudesing storage -dbsehi gwhstreaadi aBsbs0B8S during s
countermeasures were also examined based on domes
evemwmtfs concern other than hydrogen generation.

As for the processing technolaosgyac ttuhael @d dowsipparedn to f
processing technohasgyb een AddrSf isi med yt hroughuthbeTec

a detailedi exawas carried out to control Cs vol at
prospect of adeaappdl oddirie@eimmar at ure processing t e
confirmed SsShkhabegh ebtls] i ssues rel atckidf eslatehle tr ar
i nspection methods for wverifying the possibility c
to the expansion of technological opti omso,r meadc h as
temperprt aced eichquol ogicads, onmenwpiff t he applicability o
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ot her interim treatment technol ogi es to det oxi f
reactive/corrosive substances is underway.
Concerning di spopsaés sarcyhnion fogryma tair@en banadgknowlesdd
to develop measures that meet ftowasheegdwhiodhthevide w
waste streamdi DPeprodogpement “ofn & het @mryylgoarsdi on of i
in disposal faciletpespbas et ardedtifbyind critica
di sposal

322Key issues and technical strategies to realize t

I n Phase 3i,s ttakee pthiame the specifications of wast
met hawd$ h proceeding charact®eherzaftoroe, oifn sod o rdd iwaastt

of characamcgrincaeo®oepgsal, a study wild.l be conduct
overall measures for specific managementwapgr oackes
R&D t asks. Speci fically, the first step is to cre:
examining pending issues related to processing tec|

Then, the optionasndvidJvalbwratceodnpwmgiedg t he property d:

and examinations wi | | be conducted t o establ i sh
characteristics of solid waste.
To facilitate these efforts t oowagaz atwdindlm rau éehd gehc tl ie

of technology and heasmwmaantrieasloafratmasshalke icsonstant ef
devel op human resources and i mprove technological
efficient use of riemsggo wrod d sa bloyr asttiroenngstitehn n t hi s ar e
the results of such efforts. |t asrahgemabetesahblr s
the maintenance and strengthening of the supply c
neecssary for each stage of waste managesnepnptoranad gpe
t hem.

3.221Characterization

It is necessary to improve evaluation of inventor
them into solid waste omasaigrgnedits pad nall ,udwhigl e raccu
dat a. I n this case, ef ot i si 86owhdt baenstdmegteetaifvoirtuyb b i

waste such as secondary waste generated by water
debris redarickivimg ,t @ t he characteristics of each ty
For d ootwiwaisttye, it is not so challenging to perfor
takes an i mmense amount of time to measure the ent
of wdadhteg.ef or e, efficienpl amni yg ametamadecded!| gabsbag wi

vol ume reduction mentioned above. For that pur pos

0St oryboar dgl pviioewi dboek ha loretonre entire di sposadomsfyistmimnagnd al |
consrncy ein temporal and spatial scal e.
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efficiently ensur edo tacehirawva iitrseidadaencfdo ra og/f ® mot en gy

anal yses bwundi srppefifin@d est ahl eshiocgehtananalbysmies hod
that combines f'wé tbhQOtmatoscesscal met hods.

For high radiation dose waste, sampltingnandhanalmy

Q
=)

alysis data to be obtained is |imited. Thus, S
di onuc!l intbed etl r corescfoammes i mport ant . It is necessary

_‘
QD
—

a with m@lnammian gytshitest howmdbi ne t he DQO process with

(@]

h as ongoing efforts forappammahidrsg ttr amategsi sm

-

rently in progress. The priority of the data to

-~ O u o

> 5 OO oD TS & < 9

accurraxdi orfudlhiexbad etlrransf er
Il l owing the phase of analyzing satmpdresi & hmdaw airre

®Q O

se of collecting/analyzing samples that are i mp
[ i mportant to-tdeovieplrorp aan amheydsiitsm st rategy that def.i
anal yzed, its pritore taynaltyhsei so,bjeuwarntviet aotfi ve t arget
anal ysis/evaluation accordingly. It is useful to
order to establish a flow frmpdmntnh e gdbereett Iho@nnben h e o f
DQO process and statistical met hods; data acqui si
acquired data into an examination of processing/ di
to the develfoipsateanlt ysf st peanabasedoonrebeael ¢s.

As for facilities for analysi s, in addition to t}

the Radioactive Material yAnBalidsdashgmpd eRedeanchll uha

TEPCO al so plans yfoori nasnallysinse,w edmahlliing character
waste in parallel. Since the target nuclides, anal
for analysis differ depending on the targed onmolid

the appropriate division of roles according to th

anal ysi s.

3.222St or/fam@nage ment

For st omagegermermrstol id waste should be appropriatel
radi oacti vi taynpgrommpeernttireas,i cent c. Moreover, it is impo
items and timing, etc., in terms of di verse inf
necessary information through continudwmag@ament or i n
status commensurate with the risks involved.

The -8Mh-dontger m Roadmap calls for eliminating tempo
waste, excluding secondary waste generated by wate
receggclby tohfe Fehd2028. To achieve this goal, it 1is n

A met bpldant ansdmpfiecealdeci si on makings developed by U.S. En
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through incineration of felled trees, used protect
and concrete, and steadily consolidate storage ins
Due tceltalye icdh installing the ALPS slurry stabiliza
cumul ative absbOtbed Gylosbdag 5been exoemeneedermerdtor ef
stabilization process, and the numberseoefl. HACshobhagh
there is no i mmediate i mpact on their integrity in
appropriately unt il they ar e transferred and s al
stabilization/treatmensfeystem and i mmediate tran
Wi th regaadtitwi thy gbmaste, such as waste generated |
and countermeasures assuming the f urtchadre ehxapvaen shieoer
clarified according to thret raessudft sFYf2 Od2xls.e aGaihn g efv
should be performed along with the examination of
should be taken /tmaneamgeuie estosltiod agaest e t hat I s expec
during fuel (dterbirals metnriiewall, gradual exp-aoalen of
retrieval

The site also has solid waste stored before the a
is expected to be generated afdwal .t h@nlcy mpdernta ani
capacity for solid waste wil!/ eventually reach th
volume of solid waste to be generated as much as p
As volume reduction is extremel ye imapncargteametntf oorf tsl
waste according to the progress of decommissioning
should be continued steadily. Since solid waste ¢
continuously examineg frwerftereri ngo ¢ i baidviatniceesd bc ases
vol ume reduction. |t is recommended that volume r
expected outcome and feasibility.

With an aim to reuse/recycl e mertatl esd ewwiotnht aem tnrag meol
melting (decontamination by melting slag), are un
met hods for recycling. As met al recycling with dec
used in many Western douwntprrioensi,siintg icsanado rdsitce rtee c h
i mportant to focus on the areas where the conditio
the Fukushima Daiichi NPS (target nuclides, etc.),
The pooftioeoancrete debris for which the surface ¢
equi valent to the background radiation dose has a
However, given that it will be continuowslisesgdmer a
be generated, it is necessary to appropriately eva
and the amount recycled in the future and consider
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3223Processing/ di sposal

To specify me@apwuirmiszdtoiron hand rationalization of
entire waste stream, the trial exampl es of optinm
met hods wi || be accumul ated by waste streamamto acq
widely. Therefore, iR&MDSE peoessarngtandodt spoeal t ¢
for the series of skiudies as shown in Fig. 2

Regarding t he pr dcepsesn diigrs gtueecsh nioh b § eerwmadrck ssi ng
technol ogyredeoar awth/idcdehvel opment is promoted, shoul d
for which theoapplnpecatandntedn Br malt epabhorceelsosgineggs has nc
i nvestigated, wild/l be evaluated awas¢teephreadycedand

t
t

0 eatcdhh groundwater after di sprocramhealmp ¢t @rtbees esvsa Inuga t

ec

hnol ogy, consideration i s gwavseans twe ltlr aanss f iom sn@a ¢

met hods to verify the ploes sdatddedifiyalofptrsooclihersdsilifoigg/at it d

f

a

- n0w o o S

O »w un o

ea
dd

sibilityrofcetslyéeshehngl é ncl uding supply and exhau
ition to the solidification process, and theref

i mel y antacnonredri ng to phecessairngti me of

Concerning disposal technol ogy, to enhance the
ecessary to evaluate its fea+4ielbemloiltuteilbbcansiear omf at |
i sposal facilities in | ifgpham otfo tihrec @arhporaatte rtitsd irc
i scussion of the disposal concept. To appropriate
hown to be feasible, knowl edge on the sensitiwvit)
adiation shmoed dbypeacdaxgpwat el y incorporating the ch
nvironment al conditions in amed sxreuanrd odi samas gla rfaa
adi ation dose assessment, and repeating andst s. l
easonabl e disposal options is important. Furtherm
ncorporating this disposal option, a greowep e di s
f all solid waste at ttee,FceclomghiimatDainisclwi | NP®.e -
pecific management approaches for solid waste 1in
uch as presenting targets for waste form perfo
haracterization.
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Near-term storage Pretreatment and
\Waste conditioning Disposal

N Improve accuracy of data on N Based on treatment N Review waste specification
properties, for disposal safety schedules, update plans for proposals to meet disposal N Review disposal methods
assessment required timing, capacity, requirement proposals (design of disposal facilities)

N Acquire additional data, etc. of storage facilities N Identify technologies that can and assessment methods
review transfer models N Update waste classifications be applied (scenarios, models,

N Quantify factors interfering N Change combinations of N Improve quality control assessment parameters)

with waste conditioning waste to be treated processes

Policy for
narrowing

sresodoid
Juawalinbay
[esodsig

N Specify treatment N Specify reasonable and

) ) N Manage risk through technology suitable for feasible disposal
N Setinventories monitoring and surveillance waste methods
N Consider risk reduction n Designate waste N Conduct disposal safety
measures as necessary specifications assessments

suondo [esodsipausawiean
10} sresodo.id

Reflect in TEPCO and solid
waste storage management plans

Fi .3rocedoreeasonably select safe processing/ di s

3224Summary of key technical i ssues
The main technical i ssues and plans described in
26 .

The -Mn-dontger m Roadmap spradpeedr ttiheast ofhesol i d waste v
and the specifications of waste form and their pro

Therefore,-[ilh, Phaee sBudy will be initiated to pre
speci fi onemanagpepr oaches for solid waste. Speci fica
setting that i ncorporates property data evaluated
statistical met hods, the trial examplnegs do 6 pospali r
met hods wi l |l be accumul ated by waste stream under

acquire findings on optimization by waste stream.

strategies for optimi pgeirahlr ptiichwalei zatviean nagf tthlee

all owing clarification of approaches toward such p
I n examining these, it is important to flexibly ¢
account the actual usébyameéféecnomigctheasnielbvielsitt ¥y i nd
concept of t he Best Avail abl e Techniques. As t
processing/ di sposal met hods for the overall pictur
share the exam siatfiomnm @epti mization, such as by shc:
with |l ocal communities and society.
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Fiscal year

2021 2022 2023 2026 2031 (Year)

Related Milestones

[/ oOn-sitework

[ Technicalstudies for on-site construction

—/

Outdoor storage will be eliminated completely

Processing/disposal methods Research and development

and technical prospects
regarding their safety

1. Waste characterization
(1) Acquisition/management
of analysis data

(2) Enhancement of efficiency
on waste characterization

(3) Improvement of analysis
capacity

Sampling

Development of sampling technology for
high activity samples

Analyzing

| Development/establishment of waste confirmation method

)

Analyses and measurements
for waste confirmation

Y
\
N
v\
/
/

Investigating the applicability of statistical inventory estimation methods and improving their accuracy

Study on analysis plan (Developing mid-to-long-term/yearly analysis plan, study on nuclides to be analyzed,
lower limit of quantification and number of samples to be collected, etc.)

[Development oh\Radidactive Material
Analysis and ReSearch Facilitigs

Human resources development for analysis

2.Storage

(1) Storage Management Plan

(2) Study and evaluation of
storage methods

(3) Reduction in volume

[ I

Storage

Development and review of the Storage Management Plan

Review according to fuel debris retrieval (Evaluation of type, volume, etc.)>

Reduction of carry-in, re-use, recycling, volume reduction treatment, etc.

Development of technology for volume
reduction/recycling

3. Processing/disposal

(1) Processing technology

Development of processing technology, Evaluation of long-term stability of solidification

| Development of interim treatment technology >
. ; i ; ; Identifying waste stream
(2) Disposal technology Creating disposal ‘concept suitable for solid waste >| SRR (o el WESE
. Rt Building a methodlogy for safety
Improving reliability of safety assessment technology >| assirance
(3) Study on waste stream Study on appropriate measures for entire waste management
Fi . &Keyechni cal i ssues and future plans on
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33Contaminated and treated water management

331Targetpragdess

(Targets)

(1)) Under t he three principles concerning t he con
contamination sources, "Redirecting"” fresh water
contaminated water from | ewm&ktagr)i,nttohe edaeazet d heb
2022 to FY 2024 to about the half of the amount
operat.i n of t hel ecvoenls tmauncat geedmewnait esry st em and cont

0
amount of the contamniday eadr wlaeaeg itm 2®D5.m Mor eov
n

i mpl ement ation of contaminated watescarlasmmagamema l,
di saster risks, such as tsunamis and storm rainf
(2) To arrange tphewirtehl aa i dencsdhmmi ssi oni-snga lper ofceesls d ente

n

retrieval beginning in the near future, and to

contaminated water mamagenge nterfno rp rnoescoiewcrm s .

3 FOALPS treated whoeed ciume &amnkiglsIsalkké&aor di schargi
approxi mately two years after {TheafiRBRasWatRolbi ¢y e

in April 2021)

(Progress)

Fi gishdws the outline of the contami nat édiiwati enrgsm
that is, the contaminated water with a mixture of
groundwater/ rainwater flowed into the buildings is

di ssolved radioacti wen matee picalsp e(citn wentodr yneafsur es

radi oactive materials. Therefore, its hazard poten
(refer to Section 2.2), as the storage condition
oriagilny i ntended. For this stagnant water in build
to 3, where circulating water i njecti otne mpse roantguorien g
i ncinerator building storimg @anrtidmicradati ech watearnt mee
of stagnant water in buildings was completed in 20
However, the hazard potenti al is stildl high.

Currently, t he foll owing four me as umreetsedarvwateei

management :
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Red : (1) Contaminated water management in accordance wit
the three principles
W Blue :(2) Completed stagnant water treatment
Replace to welded tanks Green: (3) Stable operation of contaminated water manageme:
and expansion of tanks
Pump out Remove Cs
Pavemeng j Desalination
1%2]
@®©
ES
4 Repair damaged
g part of the roof
“““““ ES )
s Pumg Tide
Groundwater ~« 2 S Ground
level N 3 Pump ou out embankments improvement
\ T with waterglass  Bottoming
il 175 == =T} ke, reneh Pump out megafloat
e S : =T,
= 2 g
Pumping well '?g . £
Ell = g
g 2 c % " =
E @ Further lowering of s 8 s £ w%
o the water level 3 L ET o
a = S5> 28  QET
<! [} e 55 g =
< S o nao
— L ] E
(Source : TEPCO)
Fig7utline of contaminated water managem

(1) Efforts to promote contaminated water management in accordance with the three principles

(" Removing" contaminant sources, "Redirecting" f

"Retaining" contaminated water from | eakage")
The groundwatern nliewelofi n htthe ewmice or buil dings was
through multilayered cont ami natseiddewaitnepre rmaenaabgl eemewnat
sutbrains. The increase in the amount of contaminat ¢
to be controlled by repair of damaged roofs and

contaminated water gener at ed ddaeyc r(eFars €d 1f5r)o b eaf poprreo x
were taken to¥ dppr 6202130 Mmn aomoduenrt toof rceodnut caemitnhaet e ¢
100mday or | ess by the end of 2025, roof repair

addressed while adjusting interf erfg 28eshowdthen ot her
progress of contaminated water management and changes in the amount of contaminated water

generated.53

2Secretariat Meeting of the Team for CounterWadagu'rTe® aft@rd De
Water Tr dmnGtme)n,t Materi al 2, AOutline of decommissioning, <c
March 31, 2022

3Commi ttee on Counter meas
contami natmedawgaement at t

e for Contaminated Water Treatr
[

ures
he Fukushima Daiichi NPSoO, June 1
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~
>
©
o
o
£ 55 o1, APProx.490m3day . ) e ) . 9.5
~ Approx.470m3/day ~ ""(1,429mm) Amount of inleak into building (a) : Of the building inleak amount of rainwater/groundwater, etc, the
o (1,638mm) estimated amount of inleak into building when rainfall is zero, 55 =
© A Approx.410m3/day based on the relationship between monthly rainfall and building - 1S
2 450 = M., (1,337mm) inleak in each fiscal year. ’ B
- . Amount of inleak into building (b) : Building inleak amount of rainwater/groundwater, etc. minus o o
o - amount of inleak into building (a) i =
o 400 o G -
< L cperton —
S 350 ) OPer D ©
é - >
300 - Approx,220m3/day K
= ~ Setting water level (1,375mm) 5
S 250 ~,  forSD operation = g
o == “ Approx.170m#/day Approx.180m?/day = ]
S 200 : E._M (999mm) (1,633mm) . =
2 - H""“--—-. - Approx.140m3/day  Approx.130m?/day - %
. . — T _ (1,349mm) (1,572mm) 3 L o
S 130 C o Approx.100m3/day  1.%
g ” “-—=-....__“_'_‘_- B —— e~ ___ o7 less - E
10¢ ——— s T T TS e - - Ve
= — - v u:‘)
- 50 e o 0.5
Q D
] 0 -1.5
g FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
5] . .
0] Amount of inleak into building (a) Amount of inleak into building (b) Amount transferred at El. T.P.+2.5m ﬁ[ﬂ;gnlu?{f Iccgirgnlcal solution during
Transfer amount generated by Amount of contaminated water —3— 'Setting water level for SD operation P
. decommissioning work generated .
< 10C o 4 -
9\_/ A — -
7€ - — -
o = PR -
g . e a- —___,_.‘-*'
o — o
3 ) - ==
o 28 o ,,._.4————"*' Progress is noted as of the end of the fiscal year.
= o ,__._,-C " It is assumed that the effects of rainfall infiltration control
<] 0 o e measures will appear in the following year or later.
o
FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
. i i . i i i Land-side i i itdi
—a— Facing (Wide area) —a— Facing (River dike area) Impermeable walls ~{1—Roof measures —#— Facing/paving (area around buildings)

“:In FY2014, the amount of contaminated water generated was not calculated by each breakdown, it was not accumulated by breakdown.

Major multilayered contaminated water management

(See Slide 18 for breakdown of contaminated water)

May 2014 =~ September 2015 August 2017 March 2020 o EY 2023
Groundwater , Sub-drain operation started , Land-side Impermeable walls , Roof measures for Rw in Unit 3 Target of 50% completion  BY the end of FY 2025
by-pass October 2015 (Closed) completed *for ?acing in frozen psoil Amount of contaminated water
operation started, Sea-side impermeable FY 2017 , FY 2020 to 100 m¥day or less
wall closed . Joint control of El. 2.5m facing . Roof measures for T/B Fy 2023
November 2015 in Unit 3 completed R/B f Unit 1 installed
X February 2018 . cover of Unit 1 installe
FY 2015 . Groundwater drain . RIB cover for Unit 3 installed %082%?[ roof for R/B (Incl. rainwater measures
Wide area facing _ OPeration started for Rw/B of Unit 1) Measures taken
established March 2016 FY 2016 March 2018 " ] Measures being planned
Freezing of land-side , Freezing of seaward , Enhancing processing capacity of SD g p
impermeable wall side of land-side system completed (1,000K 2,000m3/day)
(Phase 1) impermeable wall

(Source : TEPCO

Fig. 28 Progress of contaminated water management and changes in the amount of

contaminated water generated

) Efforts to complete stagnant water
I n 2020, the treatment of stagnant

to 3, the pr oc e stse nbpud rladtiunrge ainndc ihniegrha t

treat ment
water i n bui
o Withithe aimth di n g,

of reducing the amount of stagnant water in reactor buildings to approximately half of that at the

end of 2020 between FY 2022 and FY 2024, moreover,t he wat er [

evel in Uni't

was carefully | owered while parameters such as
monitored, and T.he, 8 @0 gwds | feivredt orf &@&d yg®d 2i n Mar ch

“Meeting of

t cretariat of th Team for
Management (

e e e
00t h), Materi al 3, AProgress
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FY2020 FY2021 FY2022 FY2023 | FY2024

Floor surface of T/B / Rw/B
) Water level of stagnant water in Unit 1 R/B

Around T.P.-2,200

Water level of stagnant water in Unit 3 R/B

|ona] 1arempunolb pue
sBuip|ing ul Jayem Jueube)s Jo [9A3] Ja1em

Y Around T.P.-2,800

(Source
Fig. 29 Lowering of sub-drain and building water levels®*

The plton liowwver the water | evel in the reactor bui l
drain water | evel in order to reduce the amount of
association with this, t he i mpomttandréurcgfiadiesdsshuees i

bottom of the (rheacectiorafhwirlUsieigigsél)incoeasi mig. As t |
size distribution and Wshleur gcealh acvoempboese it i aoma loyfz e ch,e i
mo st of the senuodvgeed cbayn & ef irl t er with an appropria
complete the treatment of stagnant wateemperat a4 he
incinerator building, moreover, methods for radiat
consi der at rdoors ef wreohHiighe sandbags | ocated on the | ow
where the treatment of stagnant water has been c¢omj
a method for recovering s/l usdtguedileodc.at ed on the fl oo

(3) Effortsf or stable operation of contaminated water ma

Asf otrs unami countcemmd a uwtrtheen ,nK uao fi | Trench tsunami
completed in Samtde madheers ul &c8 ofsoaomg bui lwWwe meg togplean ngs
Januarzyf ®2I012owed by the installation of the Japan T
of thsidandmper maabs, r dalrcadat iacnrd oft hseuwub wat er col |l e
the revetment side to higher ground, and transfer
to higher ground. As a countermeasure fbr Dhdavy
eliminate the risk of inundation in the vicinity of
of the existing drainage channel, etc., are underw

Al though the importance of meslitdiel @ ymprea dnemamba teu rwead |

changed, damages to systems such as brine | eakage
it is important to strengthen monitoring, procure:
establish a framework for ®sBakinnasr grautsdrihdetlrienonr eme ats
earthquakes that occurred on February 13, 2021, ar
tanks for storing the treated water, but caused

-

espectDiwe@ll mc e meintg etxhceeendanuf act ur ePivasr ebecmmerde d

1t is a reference value that allows the pipe to be used s:
a margin of abtobuhti 2 el We .t i mes
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some connecting pipes. However, since the couplin
| eakage of water stored in tanks, even in the case
4 Ef forts towar d -tdri esecthvaartgd rrsg aAtLd® St h e

On April 13, 2021, under the overriding principle of Balancing between Reconstruction and
Decommissioning, and on the premise of ensuring safety and implementing comprehensive
measures to prevent reputational damage, the Government announced the basic policy for
discharging ALPS-treated water into the sea from the Fukushima Daiichi NPS after comprehensive
discussions at expert meetings for more than sixyears.?®6’| n addi ti on, the Governm
TEPCO to proceed with preparations, i ncluding the
aiming to start t-three alti sd hwasgaanoifanbtoduRtShtewo year s

In response to this policy, on April 16, 2021, TEPCO indicated their approach to ensuring safety
through further efforts and in compliance with regulatory standards pursuant to laws and
regulations; minimizing reputational damage; providing compensation in the event of reputational
damage®®, and addressing issues for the future. TEPCO has also started wor

briefing for stakeholders, and to obtain permissio
Tabl3shows major initiativedr rteawardd wait ®afhtabng eo d fh e/
basic waosl iacnynoumMmbedgovernment compiled and discl ose

second meeting of the Cabinet Meeting for the St e
Di sposal-toktaAeEBSWater and a spemeétcngctiThbhae phak 5
monitoring and measuring the marine environment an
rel ated-ttre aAleRI®wat est abli shed in 2021 to enhance m
the govesringmeendt t he Ter ms tolfe Rlefteearematei owiatlh At omi ¢

(hereinafter IrfeHeramaeldrtequastid suppor tt rfeocart etdh ew adtiesr«

Tritiated Water Taskforce Report, June 3, 2016

6’"Report shuypctohmeni t t ee deal i ng wi-tthclwiade rr € mevaa le de gvi it fomamutl ,t i F e
2020

BInt-®i ni sterial Council for Contaminated Water, Treated Wat
Mat eri al 1, fiBasic polaterfoyuadiluisgpdsi emowd!| teewnit gmdemwt at t
Fukushi ma Daiichi Nucl ear Power Station (draft), o April 13
OTEPCO: Attachment 1, ATEPCO Hol dingsd Action in Response t
ALPS Treated Wat éi mar ®mitcdi FNwwed ear Power Station, 0 pres:
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Tabl.eM8&8j or initiativestrdfeoat ed swasasrgagi inmgt ALPISe

Schedule FY 2021 \ FY 2022 First half of FY 2023

ZRel eased 0The Basic Po-t're;ated Waspoeal of ALPS
The Cabinet Meeting for the Steady Implementation of the Basic Policy on Disposal of ALPS-treated Water
Z 1st Z 2nd 2 3rd ‘

Z Established the task force on monitoring and measuring the marine environment

2 Established the Expert Meeting for Marine Mc;)nitoring

Z Signed the Terms of Reference with IAEA‘ (TOR)

2 Conducted third-party analyses for ALPS-treated water before the discharge
Z Started marine monitoring

Government

ZRel eased o TEPCO Holdingéé Action Pn Response to the Government g
ZAnnounced 0The status of the°facilities stludy for ensurli
5 |

ZPubl i shed‘ 0The Radiological | mpact A s-3reased\Weeninto tiiee g
5 i 0
TEPCO ZSubmitted o0Application Documents for °®pgRegangage)y
Implementation Plan for a Specified Nuclear Facility for ALPS Treated y Will begin to discharge

Water Dilution/Discharge Facilities and Related Facilities® into the ocean

| Installs facility, etc. Pre-operation inspection

Z 1t Review Meeting ‘
Z 2n Review Meeting

NRA Public

) - commen
Review Meetings (3¢ to 15t) — 3
Z Approved

'z

Z Signed the TOR with the Japanese goverjnment
Z Conducted a safety review on the handling of ALPS-treated water
IAEA |L=Z Published review results reports
Z Conducted a review of the regulations of ALPS-treated water
‘ L7 Published review results reports

Meawhi | e, TEPCO announced in August 2021 the sta

safety and published the results of its assessme
t r eamaetder icndan theman and the environmaht Wwaoultdeb
Radi ol ogi cal | mpact Assessment Regarding Seae Disc
(Design stage) in Novembekn2D@demlwmerso2021it THRMIN@T
Application Documents for Approvabrta Ampercdfiled N
Facility for ALPS Treated Water Dilution/ Discharge

Regul ation Authority for review ontrfeaactield twatserf,or
operation met hodsgy, damd hsaasgead yamddorgah@eed approval i
I n addition, the | AEA conducted a-tgafadteyd mwauvieaw
February 2022 and a revi ew eoaft etdh ewarteegru liant iMarnrsc ho f2 0A
Ter ms foefr eRRece with the government. The | AEA publ i s

and June 2022, respectively.

The di scharwgaes goefnelriagweidd i n nucl seaen Fuwrcdadanti etso itnh
with a sufficiently small radiological i mpact on t
is a method recognized globally and widely adoptec

al so a fact that trhserab chuatv er ebpeuetna tcioonncaelr damage du

ALPSSreated wasteea Thereftohe, efforts should be conti
to eliminate such concerns. Therefore, greater 1
repeatedhy px@eVviadiati ooheandaer sathanalasaynd caref ul ma n
TEPCO, in order to increase understanding of (1) a
effects of radioactive materi al such dstbgdadedieum c
on the human body; and (3) the method for veri fy
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i mpl

ementing safe discharge, and by verifying thes

cooperation with organizwadériiomg aooacratnedi, nfaomrdmbdtyi a

TEPCO's planned discharging system, i f operated
humans and the environment, and therefore it i s
"reliably" fAas plannedoy ©Ohethel powigmgsiss madeuimm
the items I|isted in Technical Strategic Plan 2021.
Aln the operational phase, develop a series of C
analysistoéatrAée®PSwater, flow coateo] mbarthe moeial
mai ntenance, and troubleshooting, and then devel
el iminates social concerns
=> TEPCO's system and operation plans will be ap
in July. Howkvdes theber measured/ asssewmeldl befo

be selected after verifying the nucl-tirdeat acdhat

water. NDF provides technical advice and suppo

be andlgzeé the evaluation method of nuclide co
APerform a radiological i mpact assessment on t!
environment, and disclose evaluation results bas
=> | n April 2022, TeE PNCRQA  stuhbemi st tt eetde nteon tt ho f the r
assessment revised based on the review by | AEA

A Ve

di scussi onBawietdh oMMRA.he selection results of t h

radiati on einmpadinmeiemtaderi fi ed.

rify safety by experts from | AEA and ot her age

=>n February 2022, the | AEA conduct edt rae astaefdet vy

water, confirmed and'tédmnoprmeedcknitn ve rmemsrutr es W
taken diesitgme of the discharge facilities in |ig
that the radiological i mpact on humans i s sign

regul atoryThet hexttirevi ew missiNowv2ihe ensdc laee dul e
comprehensive report with final conclusions a
di schar get roefatAddP Swat er begi ns.

The | AEA also reviewed the NRA in March 202
functioning asreguli adependgency and is fulfil
devel op an appropriate regul a®%ory framework an

The | AEA al so plans to-tcemdedtawabalrpiedEAoDf AL

andesearch institutiasstdanrrtdy tamiadd seoeuntimy ad
I AEA review of safety rel-atedt adpeatd@r Pdk hHBBGD nDa AL PIBI N u
Power Station, Report 1: Review mi s sApordi9Rt0c2 2TEPCO and METI
"I AEA review of safety relatedt adpewatser odt hEBEEHCOdyY RULIPSs hi n
Power Stati on, Report 2: Rev, elvu m#0s2s% on to NRA (March 2022
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A

A

independent analysis, TEPCO plans to outsource
| SO/ 1 EC 170252 cdhti liapani s esigotvenhdaseteini#a paalns o
Atomic Energy Agency-p@adABEAlnabydest befiiore t he
results of these analyses wil/ be di sseminated
transparency.

Devel op a plan to strengthen mameé nmomonhotiomngnige!

di scharge

=> TCwoev er nnkonntidtsor i ng Coorhélodat ManclRoB8A¢ci RP22, pt
plan for strengthening and expanding marine mo
et)c,, TEPCO, and FukushimhoPrafjestarteedThe &Apni l
proactively conducting monitoring i n cooper a

governments, et c.

Education and training on analysis for parties ¢

> TERG®I| aeadeadat i bnaiamidng pl ans on iaamnatlpyesni s t o
screeningApanael ew was performed on competence

to analysis, and education and training.

Devel opment of strategies to provide acccalrlayt e at

and internationally without causing anxiety from

of the status of preparations

=> TEPCO has continuousl| y albdled t BF ksodrog ardi deu
municipalities al onmnlgerHaammneas i i mndulushi ma P
di sseminated informati on otnr edaetceodmnw adtdeieo ritidrego luagnl
newspaper advelrni sdm@cDam,ccepted sifereiiggn ts
government of faisciwell ¢, rnagdtagpesvi dead otr mati on on t |
ALPSSreated wadgeaoti naml JtahpcanesayaEhgbl ehj nChi nes
and Kor ean dinr eTaBEPeCdOOWat éar Por t al Site

Ensuring i mplementation of measures aigmi hdte re

Government's basic policy announced in April 202
=> The Government annoltnhcee dt hainr da cntei eotni npgl aonf atth e
for the Steady | mplementation of-ttkbat8dsWat o
(revised inheRdgudtn DexZ2)mber 2021. Based on th
making efforts to minimize reputational damage
and safety checks by | ocal governments based

decommi ssi oni ngs WNMdermpgtoawmodi ng and di sseminat.i

72| n
on

ternational standartckes nbbaVv eolnade dOrkgyantitreat i on f or Standar di
the competence of testing and calibration | aboratories.
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according to the interests of the recipients t

in foreign countries and international confere

332Key issues and technical strategies to realize t

3321l sssuein the future treatment of stagnant water

The following three points are the key issues f
buil dings.

(1) Preventi on oduclidepr eadi ng U

At the bottom of thebwodds$ ngoommt @afyg narimuec Imiadh eesr ofi rno
fuel debris exist ittsthegfedr mnaf i oinse @madt iacres$ af i
of tlbntuacll i des has "eenSidetee cttheed ef fedniuce i dese i §

remar khabgthy when i nhaled or ingested, speci al man
requi tbedcliifdes spread to stagnant water in buil di
spreakhuafli des should be as |imited as possible to

The eisnv gation in FY 2021 revealed tbrudlIdifdosvi ng

A The hi ghlicsotn cteonttarlati on to date was detected in a
Main Steam Isolation Valve room of Unit 3.

A A relati velUcyonhciegnhti 6ot whs detected in the bottonm

tanks in the Area E.

The tlcbakentration of the accumulated water coll e
chambér Unit 3 was aboutBqg/hlr)eet hadtmeosf (tlhced Isiteabgdneadn tf r
the bottom of the reactor building of Unit 3, whi
that this accumul ated water is part of dilSeewater i

Isol aVailocrh amber fr om d&xpeadsainbang ejdoi nt of the main st

the CWoreover, |t walk ofnocuemd rtahtaitont hoef ttohtealcol | ect ¢
woul d decrease to about 1/ 1000 bynbtcltdasienjstnad
pairal’es

Tanks D1 and D2 in Area E store water collected f
generated by dismantling-efmracded tsahk wattteat Asowmed
the Uobmtentration ofwitheswatdge mixeéde botll om of

concentratB@/ I()5.8f xt H&® same | evel as the st agnant
BCommi ttee on Countermeasures for Contaminated Water Treatr
contaminatedgwewmért @mant he Fukushima Daiichi NPS, Ref er ence
“Meeting of the Secretariat of the Team for Countermeasures
Treatment (91st), contaminat-é4-f, wabDer |l mbmgghkimktat , oiIMaorerofalt
reactor buildingo¢, June 24, 2021

“"Meeting of the Secretariat of the Team for Countermeasur es
Treatment (94th), contaminatd8, waPel i mg nlbnguecnhe sdpep ndhikat teecrtieadl

remaining water in the Area E (flanged) tank, 0 September 3
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This bottom sludge is to be recovered from the top
pump.

Asdescribed above,bUctomeé ami haatdbaniaoaf the Uni't 3 re
presends!l wdge due to the treatment of resi dual wa
apparent . In particul ar, at t elhctoinoiinen sthiown ds fbree gpdas dn
through fine particles (sl udgeoroanptornatnitesn .i MAtt Ipe e
Bgq/ L is maintained at the cesium sorption apparat.
contamination to tbBeppowsstetdeamoswiederi sas the stag
reactor building is | owered further in the future,
mi xed, andUctomec emotralt i on at the water treat ment S
consiimdgrinstalling filter systems in the subsequen

response to %uch concerns

Sampling Point | Analysis Date Sampling Point | Analysis Date

SARRY Entrance ~ 2022/4/21 4.8E+01 SARRY Entrance ~ 2022/5/16 1.6E+00 G1S,G3,G6,G7,H1-H5, H4N, ALPS Exit 2021/12/9 <5.7E-02
H6(1) ,H6(I1), J1-37, <1.0E-01

SARRY Il Entrance  2022/5/13 6.1E+01 SARRY Il Entrance  2022/5/13 1.2E+00 K1-K4, B, B South area Add. ALPS EXIT  2022/5/13 <8.3E-02

T~ EL8.5m

EL.33.5m
3pPCV 2015/10/22 2.1E+03

< MSIV

room 20217778 1.7E+06
2019/6/3** 2.2E+02 R/B. /- oME 2019/4/9 4.1E+01
R oo 23Reo /B, otc. 2022/4/21*!  4.1E+03
2020/2/13*2  7.9E+01 * L wrr 2019/4/10 3.0E+01
2R/B  2020/6/30°! 3.2E+04 - ,__*_ £ | 2022/4/22**  1.3E+04
2021/11/8**  2.0E+05 — reat s I
2019/3/7°2 4.5E405 ‘ ALPSExit | 2021/12/9% —
3R/B 2021/7/13% 5.4E+05 ) Add. ALPS EXIT  2022/5/11 2.8E+00

2022/4/25 238403 Sampling Point | Analysis Date

*1 : Sampling at the bottom using sampling apparatus

s tant of Sr-treated
*2 : Sampling at 1m from the bottom using pump e ok ored 2021/7/21°1 1.8E+01
*3 : Sampling during treatment of residual water in tanks Botom of Srreated s caes03

*1 The evaluation is based on the latest analysis data, but may be subject
to change depending on the results of future analysis of total alpha nuclides

(Source : TEPCO)

Figowater treatment systems for stagnant water in b
Unucli*des

2 Further | owering of groundwater | evels to reduce

Since there is highly concemtrodt €cdc es ttaogruasn tr owart eor

buil ding, a sudden change in concentration during

with the treatment system in the subsequent stage

in buildingslwilbwekeedatefapproxi mately 10 c¢cm in

Al t hough the water | evel is controlled in the f
surfaces, there is a possibility that the sump may
“From the viewpdinmtc|l ofdesemoniendgi | ter system should be inst
sorption apparatus. Ho wweivlelr , c a mt urhe sp aratsieg ult atee friddiedact i v
high radiation dose to the filter system and making repl ac
installed in the rear stage of the cesium sorption apparat
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typhoons. The overfl owing water must be treated as
contaminated by fuel debris, anddtlénwaust bevealec
(800 mm or more). Therefor eegviiat ipare pfarram i tome floir mit t
for operation (LCO) ddirrdinmg wetaerry Ireav enl, itshemasiurbt ai n
causing an increase in théaeimleak ioht o hlesgiel diundd.
the |l evelt oWatsdraginmant hewartdedr@tt o nb wialkdsiunngpt cdou rtihreg f |
heavy rainfall i s deri ved Afstrtban rrias kn waft elre aaknalg eg r ofu r
in the readee®s bhaut édeamgédséeé he wast enre cleesvsealr yr itsoe sr,e vi
water | evel mema hfadgrb mebh swh elé mmosed fl oor surface has
in the future

(3 Stagnant water treatment i nt empoecreastsu rneaiinn chiun d rda tne
As the basementprbdotesss mainthei Hdeimmpgerandr ehe nbi g
uilding are storing stagnant water, TEPCO aims to
f the buildings from FY 2024. To realizedoshkhi s, it

olite sandbags placed on the basement fl-oors of

- N O T

mperature incinerator building and instal/l t empo

- o o

(7]

orage in the’.basement floors

n the basenbeontth ftlhoeo rpsr oocfess mai-nemped @t mige ainmc it
ilding, zeolite sandbags placed shor#dlopgeaktat et h

d the maxi mum surface dose from t he s alhdmSvg/sh,i s ¢

- T 9 9 O
o - S5 S <

d activated carbon sandbags al so exist. When t he:

at the radiation dose will/l incre@seounidg il foioc &n tdlu

e |l oss of water shielding.

The recovearrye pprfoczeedol i te sandbags underl cdhei der
procedure is to first collect as many zeolite sand
increase work efficiency, then transfemotumal ¢ ®lvied c
using a recovery robot (ROV + pump), desalinate an
met al storage containers, and trangfelrhet fedmstto st e
collecting wildl be carsreicendh do wstt eipn oFY c2on2 &,i na mdy twh d
FYy 2024. I n this task, zeol i te wild@ be coll ected

which may apply todobe skcdgergepdshigth on the fl o

buigdto be planned, providing critical knowl edge

wor k.

However, the basement floors of -té@mpepratess imaAachn
buil ding have been used as st ocruabgec treentkesr sf owo rttehn so f
water in buildings, where water with different c he

"Commi tt eentoemr @@asures for Contaminated Water Treatment (24
countermeasures concerning contaminated water management &
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the Unit 1 to 4 buildings has been mixed, averaged
For this rearseonyndcdruvdayeson temporary storage tanks

over the following functions that etmperptocess nmainl
buil ding ha%e perfor med
A Receiving stagnant water in buildings

A Stagnant wattenr Isuafafbd e operation of cesium sorpt
and SARRYI |)

A Concentration averaging of stagnant water in ea

A Settl ement of sludge

These temporary storage tanks for stagnant water
process main building. The basement fl oor of the p
be used onl yl evatelnu nieh ei nicr eases during heavy rain.
described above, temporary stooagéstaokstwortypagn

temporary receiving tank for receiving water and s

homogenizing the water concentration. The capacity
be approxi-matmny t®at of the temporary séforTehgee t ar
capacity is consi der ablbas esmmeanltl efrl otohrasn otfh atth eo f p rtohces
(maxi mum capacity: appr ard ma-thempheirbdt, Or0ed iCTmci ner at
(mai mum capacity: appr.oxlinmattleeé yf &bt, D0, man examina:
aspects is needed to maintain the functions even w

temporary storage tanks for sta@8gnantFywa2ed,i ansichéi
wi || be operated from FY 2024.

Iy Container |
Hoses are laid on the Iy
first floor in PMB Iy D

Grourld
flopr

I
Hoses are laid on the first |

basement floor in HTI First basement |
floor

Second basement

5
8
e i i e

(Source : TEPCO)

"Commi ttee on Countermeasures fortiComéeatmi mglt edMaMaeé eiralMr2at i
countermeasures concerning contaminated water management &
June 15, 2022
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3.3221 ssues of contaminated water management consi

process such as fuel debris retrieval
Theoll owing two points are the key issues of cont
decommi ssioning process such as fuel debris retrie

(1) Examination of water treatment systems for fuel

I n examining water trebtimentesyiseeals, fior fseésslen
picture of how to share the functions with the ex
buil dings (SARRY, ALPS, etc.) and establish an ap
pl annedemeptaof the existing water treatment syste

examination, determination of the required specifi
systems for fuel debris retrieval must be i mpl emen
Whent mieeving fuel debris, contaminated water cont

generated byné€¢hbdi oagtdc wottthienrg p rUncuecsl siedse,s amd f u el de
exist in various forms such asaufsiene hpea rwaitcelre sq,u ailar
contaminated water dependqslandi hgbrciuddtiingn am@t fobda ch e
di fficult to assume the water quality in a situat
been determined. thArmnti 4 hee wartiese treat ment systems

have a complicated system configuration to cope Wwi
formegnwdl i des.

However, analysis of the stagnart cwatcemtirmthbh winl @
Ucan be reduced to 1/100 to 1/ 1UM0@®! bygesitcamaheé ome
by simple filtration.ncS$iurdd emgsicmplte nfgalatntdo eott ihtelre pu s
of chemicals |lemandg®s oinh yc senmil ¢ alln waltied e yuar é tge n er
as fine particles, as in these anduwcleisde sanmayt hte
mai ntained at a |low |level. Therefore, iUnegils diesport
at the sampling points and incorporate them into

debris iremtscavea l

To establish f aibmrdlcudii mgh cmettthiordg a nadb oortahteorr yp rtoecset s
be conducted tia denpearcmi men ttthee chemi cal changes in
the establishment of realistic water qguality cor
rationalization and improved reliability of the waz

2) Medi-ambdong teearsmrms for contaminated water manage

It is necessary to ensure that periodical -inspec:
side impermeadrai waklystemaband existing water tre
ALPS), isedmphemeder to maintain the effectiveness
over thetd4nedgumer m. For this purpose, it is import

deterioration of system functions daudeddsy aagqimag,e

pi ping caused by natural di saster s; to procure/ al
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enhanced structure for monitoring and early recov

mai nt enance/ management aadnegsmamnepdates in a pl
I n addition, although the current contaminated wa
a stable state, it is difficult to i mmediately im

ilneakh the entire buidditeggm Assaemeditums necessary
and comprehensive study on the most appropreiaakt e me.

into the building, in coordination with the futur
currente anewistur t hose to be taken. I n adbeakongto m¢
facing arolundqg UTIEEPLO i s considering water seal in
i mprovement) at building penetrations i(ne.Un.i,t p3i paes)
| ocal water sealing. I't is important to ascumul at e
applications of water sealing measures in order to
clarifying i ssues anrdess ttuhdrya unggh ccoounmnstterruncetaisoun t est s
Howeverit takes a long time to complete fuel debri s
for further exphuodémmgi § heetsciag ealofcurrently in pro

medi-ambdong term, oveacdmntokmitrhaet edirwatngdr management e

t he principles of mor e stabl e contaminated wat e
mai ntenance/ management of each system. Furthermore
wor k needs t o beconommi dat ed aater management i n

decommi ssi oniPmg tpradéc essusb.mer si on and submersion met

currently wunder examination for fuel debris retr]
applicaliltietcyhnacal feasibility, both methods need
contaminated ewmsktgermuftrdmom i nside the buliéadhnhg and
the building from the outside. I nmebdeumuba-ndetmong w
contaminated water management and fuel debris retr

3323l ssues for distheagedgwadils®® i nto the

Inl @22, TEPCO gained approval from the NRA on fa
treated waperatitdri methods, and safwsday TEPCIOnrIl dios
under went asaktetihganidon ngr A&aPS&Sd water by the | AEA,
preventive measures were adequately taken ¥fn the
international safety standards and that the radiol

thanl ¢ehhel sbpyeegtdli @adory authorities

Going forward, it is an important issue for TEPCO
it nesessary to ensure the implementation of eact
distribution, etc.), to perform check and review,
wel | as to ensure its transparency. olnt tihe Repe DY
i mpl ementation plan and ensure that weducation, tre

are provided.
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AEnsuring establishment of pl anned faciliti

es ar
operati on, a ntarl egdsstiven t @fr , AEP®S W contr ol of the tre
monitoring, maintenance, and troubl eshooting)

A Reassessment of radiation impacts on human and
results of nuclides to be anal yzedilamsd publicat
A Perform marine monitoring before, during and af

devel oped marine monitoring plan

A Continued implementation of the following

0O Verify safety by experts from | AEA and mother a
operation and analysis, etc., for parties conc
0O Devel opment of strategies t o provide accur a
domestically and internationally without <causi
timely atisesemmoim the status of preparations

O Ensuring i mplementation of measures to prevent
Government's basic policy announced in April 2

I n order to prepare for ensuring promptofandenae¢leid

wat EEPCO al so neeapsl & diesietl eoapgeo r dtahnec es iwiet hus e

contained in treataagd ewautaetri oinn tanks and
NDF will provide technical and professional support for TEPCO's construction of facilities and
preparations for the start of operations, while promoting distribution of accurate information and
increasing understanding through meetings with relevant organizations in other countries and
international conferences in line with the interests of those who will receive the information. NDF
will also ensure that TEPCO implements measures to minimize reputational damage, and that

TEPCO takes action with adequate and sufficient compensation in the event of reputational

damage.
3324Summary of major technical issues
The main technical issues and plans described

32, and the fut urter epdtammesn tf osry sttheem wfactrerf uel debri

Fig.23.
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Fiscal vear

2022

2023 2024

2027 2033(vear)

Related 7 To control the contaminated waer generstion amourt o 100 miday of lessin 2025)
™ Jo reduce smgnant waterfn the reactor building to approximately halt that of the gnd of 2020 (FY 202210 FY 2024)
|
f !
Contaminated - B aints m, 2 t operat oflgrlounduuhrbyplss‘lsw-duhmdlund-sldclmpumdhwd )
water g i Site pavement inzide the land-side impermeable wall (mountain-side)
I T
= amount Repair broken park of roofs (ncl. the irstallation of a large eovér on U it 1|R/E)
- — -
g, Units 1 103 mrfm.mmm .......................................... [P Implemenfing required meas ures in Sceordance with the stage of fusl debri retieval
§g“°‘“’r uolid al equipment e
- &N &5 1emow al equipme -
[ Busldi .
s =2 anuiacture and installation” T
-1
= 3 Unitsitod | | 0 | | E———————————————————————————————— 0
% = | Twurbine |Ecamination of methods for collecting siudge onthe floor /12 Manufacturingfinstall atin/ of equipment for collecting sludge on the flgor
2 5 |euiwi —[—’—‘3—’
I
3 3 pxﬁ?’ Alter native Bk <Legend>
E E building, D esign I»Hamrlnluemdnsldhln D:Thepeﬁodofm-slemk
E & High- Measuras 101 Zeo e 500 dbaps : D:Teohnicalslﬂdyonon—sleuul(
.E = temperature Design C ollection | i
S & | incinerator Wakr - 1 The pesied inwhich change & egecied
o hu“dnu expotllrm
1 1
Removi nant water on premises b .
Measures Fismlriing underground v ater storage tark
inst stagnant Concephual study >
water Examination_of methods for treating untre ated water in tarks
Expetimental prior treatment
1
Discharge system
Treated-vater > irctaliabon
management Freparation
2 harine monitoring
Mea sures against Installation of tsunami tide walks in the Japan T:"r ch
natural Mairtenance of drainage
Fi 8Xey technical issues and future plans on
and natural disaster preparedness
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34Fuel removal from spent fuel pool s

341Targets and progress

(Target)

(1) The aim is to complete fuel removal fro[molal I Spe
t he -avi-tdo ntger m Ro.ad map

2 While the return of residents and reconstruction

toarry out a risk assessment and ensure safety i

materials and to start removal of fuel in SFPs i
to FY 2026 for Unit 2.

B The fuel in Units 1 tdhed aclcatdewer araffrectrécviey
transferred to the Common Spent Fuel Storage Poo
so that they are in a stable management state.
Storage Pool ¢tapaoirey, tthieke ef us transferred to an
Custody Facility.

4 To perform the dwalmuatnitoengraft yl amgl the examinat:i

retrieved fuel and to decide the future treat men

(Progress)

TEPCO is working on theMinwdn-ttompdeaRm d chrda T adlied ti me t h
antontgedmcommi ssioning Action Pl an.

I n Unit 1, due to the hydrogen explosion, roof s
which constituted the upper part of the building,

on the operatingiglolBi ¢ sihewweilsaer dreet urni ng, from

of further reduction of radioactive dust dispersio

a | arge cover for fuel removal in Unit 1 SFP. I n D
to one i rmlvwhirecemorvied and fuel removal frof SFP34Are
shows a conceptual drawing of this method.

I n preparation for the instal lrautbiloenenocovfa |l aorpgeer acta vo
measures to prevendppminmdg mdft irgmktlel d ,hesuwah as i nst al
cranes and fuel handling machines, and curing the
completed in November 2020. The removal of the ex
portwasn)compl eted in June 2021. Subsequently, the a
i mproved. Still, del ays in rendosiengi PE@FES byi piempt (el
caused del ays i n tlhre Ipirgehptaraft otr iehwroagadipel w csatta tons od f

sei smic design policy presented by -ah-d entghlRm, TEI
Decommi ssioning Action Plan 2022 that it wildl reco
for Unit 1 due to thleencrest(rcaatsieadn bworlei mtee rafy i n

installation period in the progress ,scvietdhultehd sg see
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completing thg VY23l ¢lat i emo v al in UnitanHonrg mil es
term Roadmppcttoedbegin i-RYFXY02® 23sTBHHGO neldans to ob
approval of the i mplementation plan for installing
wor khefmdain unit.

Condition of the existing installations under Condition of the collapsed
the collapsed roof (conceptual drawing) south-side roof

( TEPCO material edited
Fi g3State of the coll apsed rubble on the Un

Heavy n}a
for demolition SAaEE

Opening forz
unloadirﬁ'mbblé"

During rubble removal (Conceptual drawing)

(TEPCO material edited
Figdquel removal method from Unit 1 SFP

For Unit 2, a method in which the upper part of t|
accesst fegowmorking platform for fuseluthemodal otf o tthe
buil ding was adopted fr om ctthieo np eorfs preacdtiiovaec to fv ef udrutst
similar Ftiog.Jm3d5s la conceptual drawing of this meth

I n associated with the changes in the i mplementa
applied in December 2020,delTdE PAQ® Isiuchantiitatne di nt hMa racrhe n2
application iwadrokitmgo fpg aarttffsoglma r e moval and a fuel h
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on the status of the review for the application ¢
progressemdr dthieomrwor k. wAmhk hggtfpobra effucetimer e moval was
in April 2022. Ground i mprovement was completed in
for woh&ing fpdratffwueelm r emoval started in May.

Based on thedbopesubuswe-pl ugrheeé¢ ooprer atnidrogn dfulcacerd i n
2021, decontamination and installation of shieldin
The effectiveness of radiation dose redostiaom® was
underway for fuel removal, including the transfer
decontamination/ shielding.

Reactor Building
o Za

isting overhead crane|
(remained

Working platform
|for fuel removal

14 Move to north side]

Front Chamber

Reactor Building

Opening for load in/out]
Fuel removal met hod (c Fuel handling facil:@i
(TEPCO mater iNDIF)edi t ec

Fi .5 uel removal method from Unit 2 SFP

The policy is that fuel removal from Units 5 and |
in Units 1 and 2. In Unit 6, fuel transfehafrom ¢t}
commenicredAugust 2022.

Fig. 36 shows the available capacity oft he Common Spent Fuel Storage |
Temporary CusSedyr iFrmgitthe yavail able capacity of th
Pool and transfer of some fuel in the Common Spent
Cust odyy Faarcei Irietqui red to remove all the fuel in SFP
in the Common Spent FoFthie purpdae, FEPEQ s wdPking dn. expanding
storage capacity of Dry Cask Temporary Custody Facility and systematic off-site transportation of
new fuel. Regarding the transfer of new fuel off-site, the plan is to start transferring new fuel from
Unit 6 after FY 2022, and cleaning of new fuel in Unit 4 was completed in March2022. Such ef fort s
will be made temoompl| é tne aflRurthar ithe éaghquake offtie Tdast of
Fukushima Prefecture on March 16, 2022, disturbed the overhead crane operation in the cask
carry-in area on the first floor of the Common Spent Fuel Storage Pool. Therefore, the transfer from
the Common Spent Fuel Storage Pool to the Dry Cask Temporary Custody Facility scheduled for

March 2022 was started in August 2022 after the crane was restored.
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Fuel removal from Unit 3 was all|l c orngpd ieat teido ni nd oF €

equi pment such as control rods, channel boxes, an
cooling is not necessary forremammasshi eédsogrces e
will be exposed if the peolmswatferilskake®duTheoaf onmre
radi ation dose equipment is needed following the f
device used for fuel removal and rubble removal . T
aremgloet ed, including sEBExusinggssbtagbahhke), i sy pl
removal work should be implemented i mmediately. TF
management by draining the pool . rPadioat itmn ddaseiamg
di spersion from the pool after drainage should be
fuel debris retrieval in the | ater stages because
fl oor, etc.

As withfdmiUUni3t,s 1, 2 and 4, high radiation dose
priority to fuel removal from SFP (removal is comp
pool should be performed in a pl afnanceidl intayn,neirt. ilsn nde
consider not only the fuel in SFP but-raldsatt loen ploast

equi pment .

10000
For fuel removal from Units 1, 2, 5 and 6 Num_ber Of. available capacities as of
(4433), efforts are underway to expand now in entire common spent fuel
storage capacity for Dry Cask Temporary storage pool and Dry Cask Temporary
Custody Facility and to export new fuel Custody Facility 2064
. 8000 off-premises (360 planned).
(]
CD. Spare: 132
g _________
= 6000
<]C-) Inall Units 1, 2, 5 and 6
o 14433
(72}
©
5 4000 Stored b |
o) i i
= 6602 ! Spare !
3 Unit 6 :1884 o9z
2000
Stored
Unit 5 :542 2033
o Unit 1 : 392
Units 1/2 SFP Units 5/6 SFP Common Spent Fuel Storage Dry Cask Temporary
Pool Custody Facility
Fi .65t orage status of spent fuel (As of N\
342Key issues and technical strategies to realize t
3421Fuel removal from SFPs
For Units 1 and 2, it is necessary to advance th
removal met hod.
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I n promoting the project, it is important to makeée

and confir mi nagr yt haantd nseucfefsisci ent safety is ensured
comprehensively consider technical reliability, ra
site applicability and project risk, etc.

1) Unit 1

For Unit 1, the gien sctoavlelrat iammmd dfh et hree moavra l of Il eft
n the operating floor wild/l be promoted. Although
art of the operating floor for fall pmewviemdg i ome i

verhead crane in a safe and reliable way is one

O O T O

nto the fuel handling machine and falling into SI

-

emove the overhead cramen ailtl isafregeasarysmenpeer f

Q

nd it is important to carry out a comprehensi ve

formul ating specific work procedures and work pl a

ri sk sceunneerdi of raosns (i) and the measures, (i1 i) iden
exposure of worker s, from an operator's perspectd.i
wa KAl t h)m uTEPCO has drafted the removad inmeftchronda toifon
on the condition of the | ower part of the roof sl &
detailed investigation after the removal of the sl
process dependiaoagt ioonn thesuletverTHeéerefore, it is i mg
after identifying required tasks such as surveys
cranes, etc. , as soon as investigation becomes ¢
asesssments and rubble retrieval plans, including r

Regarding the contami-mlaugonofstidniet of the3d3 wet he S
Accident Analysis of the Fukushi mpl Dgsi dblaveNP&ppo
i mpl icaitmomafety and decommi ssioning work 8ue to
Al thoughpt bgs wef IlUmndn €lv ehlasat ed by the above ment.i
to be about two orders of magnitude | ess contami nasa
those in Unit 1 become deformed and unstable due t
Forstheason, TEPCO is studying the impactltofi sa f a

necessary to make a comprehensi ve -pdleucg ss iboans eodn ohno w

study results and by taking into corBFiPde raantdi ofnu etlf
debris retrieval in the |l ater stage and perfor mi ng
Whil e applying overseas findings, a detailed hand
cladding tubes, whi ch have been tdhteoraecdciidrentni ti s
®NDF, "Evalwuation on the selection of fuel removal met hods
Station Unit 106, Secretariat Meeting of the Team for Count
Water/ Treated Wat e, (DXe3credmb e rMalt9,r i2a0 1 93.

8NRA, "Draft revision of the interim remptogd, (TdhreafS3t)u doya s@admn
on Accident Analysis of the Fukushima Daii chi Nucl ear Powe
83), Mar ch 5, 2021
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devel opment toward the completion of fuel removal
to ensure verifiaccactiidobenntofconhkét post examination/ o
met hods, and risk studdchywy.associated with handl

2 Unit 2

In Unit 2, fuel in SFP wildl be removed from the
using a fuel handl i ng macgtlpienes yadmmpng s evdh i @afh & also oot
used for nuclear facilisysesemn Japas. i Bipocieant it 8
t o s enapup oamreisatgen/ manuf acturing?o°sohedkculfeorw tmbcrRairpg
fully simultetisng uan i ons and operation methods and
design and prcodocbeosuféandiently familiar with th
systems beforehandemovptepsgr aethonef operati on.

To install a fuel handling system, it is necessar
installing an antwari koirn g hgalmbtedrro roomp etnheng on t he sol
operating fl oormuofl di meg.r daactt o r emoval fradmethtde SFP
operation by remote control. However, it is import
much as possible and i mprove the environimenal s | |
assumed partially for system installation or trc
menti oned abo&%i pgbintednoadhiugat edhwelelf ore, TEPCO |
out decontamination and instahly sheetdansheFYoR2OPRAB
handl ing machi ne, et c. Under t he current pl an,
decontamination will be contaminated again, and t|

the opening on the oparteart isnigdef loofort after decont a

i mportant to take thorough measures to prevent du:
3422Deci sion of future treatment and storage met hoo

The future treatment and ot oSFaPgse nneeetdh otdas Her d @ di

considering the i mpact of seawater and rubble exer
and rubble has been evaluated for the fuel removed
i s smal | . Howtehveersi tbasteidomnof the fuel to be retri
evaluati otheronf ilnareggrity and the examination for t

treat ment and storage met hods.
I't is planned to transferCbmembni B8p8RrRPsFoétlhaedst otdag
end20f1. Considering tsunami ritsk,anksdweeav ero, hiitg hiesr

TEPCO is considering fuel storage on higher ground
recommendedttoraatgedriys used, in which natural conve
for cooling, and system and maintenance/ managemen
8'NDF, "Evalwuation on the selection of fuel remoeml methods

Station Uni't 2,0 Meeting of the Secretariat of the Team f c
Contaminated Water Tredtm®ct obeisB)l, RaLLOri al 3
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shoul d

be given in reference

to

tubks.i s necessary to prepare this storage facild@
3423Summary of key technical issues
The main technical i ssues and plans desciFilged i n
Fiscal year 2020 | 2021 | 2022 [ 2023 [ 2024 2026 2032(yr)
C&mplete installlation of Unit 1 large cover To complete fuel removal (in 2031)
Related milestones (around FY 2023) ° Start Unit 2 fuel retmoval Start Unit 1 fuel removal
(FY 2024 to FY 2026) (FY 2027 to FY 2028)
emoval of buil ) k.
Unit 1 cover Installation of large cover P
Lol
emoval of rul 3 overhead crane, etc. \ """ 777777 \
well-plug disposal /decontamination and shielding ofan )
i i i clineetc_ ./
Removing high-dose equipme: 3' ---------- N
/ Draining the pool /' / /
<Legend>
f Yard cleanup/ : Fuel retmoval work
Unit 2 Soil improve'r’nent, etc. -_ o
' RRGRCEEEE \ ) R
Decontamination and shielding \*, h 'Workgsothertharl’w fuel
of operating floor : F / /) retmoval
Installation of a working platform on \\~ """ 7TTTTTT 7T \ oo, * The period in which
> the south side and an opening/fuel h > ¥ changes are expected
i hine i i etc.
Unit 3 fuel removal
Units 3 and 4 -
Removing high-dose [777777° h
equipment in Unit 3 p 7
/ Draining the pool (— oo
Removing high-dose A N
equipment in Unit 4 y y
/ Draining the pool o /
. Suspended while work Suspended whil
Units 5 and 6 —js performed at Unit 2 Vat'b:‘is‘(giff;’ge
Unit 5 fuel removal
L \
Dry cask manufacturing p )
| I [ I etviuluiuivivioh y
Transfer from the Common Spent Fuel Storage Pool to the r‘, ‘\,
Common Spent Fuel Dry Cask at the Temporary Cask Custody Area F v
Storage Pool "\ Expanding of storage capacity in Dry
/___/ Cask[Temporary Custody Facility
Cask - ) ) ) » A \
Examination, design and installation of dry storage facility (for Common Spent Fuel Storage Pool) ," ;
Carrying out fuel from Common Spent Fuel
Storage Pool/Dry storage on higher ground
Fi #.Key technical issues and future plans for fuel
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4. Anal ysis strategy for promoting decor

41Uncertainty of fuel debris, etc. and i mpor

The accident at t he wrusk ushhei ma rBai icoolrie NBSNt dohwen ac

worl d, and there are no records of temperature and
the accident. I n addition, many uncertainties rem
stattethe ff uel debri s, and FP release pat hs, et c. , (
safety equipment and the injection ofSiseaeaevattleer & oi
uncertainty in the formatioonpdeocbasmaofcbaonéeékrodebri
that fuel debris would have heterogeneity in wvarious physical
composition, microstructure, and density.

In cases where the uranium content is unknown, i

content of the fuel assemkbryabetteltg shedwupcsafleny
safety measures for sri¢eictmpbdnspocontAotomhidngftfo t
the severe accident codes and the videos and phot
| i kel y utrhaaati umhe ont ent decreases by melting and mi
materi al s. However, since there is no valwue to be
included in the safety measuriessedudddawia hrodbrageee dof s
to include excessive margins in handling fuel debi
Th
T

s, the promptness and rwitdidomanlpiroyedf decommi ssi
e anal ysi s resul ts of solid aomaster andei mpardty
cessing/disposal met hods for wvarious kinds of v
ults of fuel debris are applied in atomandper 0

essity of t reatanefyt h e | sxovaeasd, & etantdi o nmptr@ v e me n't of

©
=
- O »w O T cC

Assyhowmi g8, 8B8heir relationship changes with the |

S
- o @® o

the Fukushi ma Daiichi NPS. I't is important to
net hoef i mportant <criterion for decisions" for rec

mination for facilitating decommi ssioning. TEP

@ @ X O

a

commi ssioning process, shoul d t akneg tahneallyesa ds isny se
cilities, and functions that can efficiently col
It has been reported that fuel debris at the Cher
changes over time, makings®®t khnsooanceastfhleMRdeéloadeb
has not wundergone significant changes over time, e
agiing fuel debris over time is not cl| agriimgl knawso |

happen to fuel debris at the Fukushima Daii,chi NPS

82National Report of Ukraine, Minidtiwve ofealUlsr afnerofChEmandg:!
Safety for the Future" (2011)

8B . Burakov, V. G. Khl opin Radium Institute, the 2nd I nterr
Fukushiimac hDa NPS (2017)
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ContaminataddWaated MdVaage ment and Enlee gWNuSkceamnce
Technol ogy and Human Resource Degeihmpimealt dPeldjiest a

stabilit ¥ alrumspeoafheedycagripgpceomsi dered to depe
chemi cal stability of the fuel debris. I f the chen
form of the fuel debris gradually changes over ti
| eaching intohemef wa¢ erin the process after retriev
the spread of ¢ omavage mearta botho hdeuaec tiong i nt o t he wat er
in the risk of internal and externaksekpesafet wel s

analysis need to be compared with theafidnidi nigs médae
to confirm whether or notkneoogwhegt @éfitsagcogr wihe c Andot
occurWhidl.e accumul atienguntcheernm ationtiyeduwmc t he propert.i
i mportant to provide feedback to examination on t
measures for storage. I n addition to conventional

of fbelsdeproperties by other measurement met hods h
Project of DeCommamshataamdigWatt erdMaNaa gament .

TENEX and ROSATOM, "Development of Analysis and Estimati on
(Devel opment of Estimation Technology of Aging Properties
(2021)

8%Toshi bgyEBgstems Corporation, -HfebsR&pP fpoogtrhen Gov Oew menmi s
Contaminated Water Management fDevel opment of analysis an
fuel debris (developing esticmeetriicn itcesc torfolfougeyl fdoerbra gi)mg
(2021)

8Akira Kirishima, AFundament al research for st &li oy eval
results report, meeting materials for thenpeopojtethmnol gy
human resources gathering wisdom and intelligence (2022).

8] MRAMTohoku University, JAEYI|siodlukKiyotet &Jrisiiiatad e war dso of
debi New chemical insights intdnghei sposast of a,glaanerdBpfouce

2022
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Present Future >

’ - . . ) ,
% Accident Estimation of fuel Internal Sampling Fuel debris Containment Dismantling
/ occurrence debris distribution investigation retrieval and storage of facilities
L /
Accident history | Fuel debris analysis Retrieval method Adccompll_shmer_\t of
investigation 4 1 Countermeasures against criticality ecommissioning
1 Amount of fuel and RPV internal investigation 11 Countermeasures against dust +
structural materials 0 1 Cooling measures
f Amount of adhesion to FP ac‘\e/sllmg;%anlsand external i Countermeasures against hydrogen
1 Thermal history jvestgatt 1 Decision of termination during pedestal
: i excavation
q Ope'ratlontcondltlon of 1 Accessibility study
equipmen ====% | ¢ Examination of the difficulty in
dismantling and removal
Safeguards
I 1 Nuclear materials
i1 management
H
"
H Storage
1 Countermeasures against
qedmmmmm s e mm | criticality
1 Nuclides and the amount of
radioactivity
1 Chemical stability
{ Rationalization of storage
facilities

Processing and
......... disposal
(]

Countermeasures against

criticality

{1 Nuclides and the amount
of radioactivity

9  Chemical stability

Understanding Clarification of accident
of phenomena cause

Improvement of severe accident progression
analysis code, emergency response and the facilitie Improvement of nuclear safety

Fi 8.8 ncorporation of analyses amdeal anmivesshigmas i or

42Three el ements of analysis strategy

To safely and steadily proceed with decommi ssi or
necessary for TEPCO to establish and develop facil
handl i ngwaosft esodri df uel debris. I n addition, it is i

utilizes analyzed results for each decommi ssionin
resul ts, it is eff actthe emdtoh pdso paemd g$ ynsttilsahsgidreolri t y
of the anal ysgitsher esswlet sa,ndamdiasnhtdwmy [Bifg.sa3npl e, as

- Establishing facilities, systems and coordination
- Assigning roles according to permission and facility
- Selecting the right analysis method for each purpose, etc.

Methods and
systems for analysis

Good
analysis
results

*Increase the amount of *Reduction of insoluble

collectable samples Size and a?:t?r[:atz residues
- Examine the minimum quantity of ¢ | Y) '_Coyptermeasyres for
amount for analysis sample oranalysiS/ inhibitory nuclides

- Consider number of
repetitions, etc.

*Reducing uncertainty, etc.

Figgrhree el ements of the fuel debris anal
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43Current status of establishing an analysis

As @asBsenti al facility for decommi ssioning of t h
proceeding with the construction of Radioactive Ma
to the Fukushi®madkai itchrei sNBP$ | ement argntb u(dE®20 1oX) t |
At commdrhadiptggr at i ons, they wild| be designated as
Dai i chi NPS, whi ch hasi tteh et raadrvsamd ratgeet itcdmti sofrfot r e
it is effective to piroalptbyoparmnitedy drdi cnephiysor
assessment and wornl|ercdali astbsr-hasreeo¥hedl waste anal ysi s
party anal ysieateff, Aviha@® o r-aitsonrtye nd e d dfucea |l ambdlry si s

The facility mamhagemerir adiiun2d0ediBhg constlraltdrn-Botho roy

was compfiened?®922and the cantrot hevdrsagasasa paret of

specified nucl ear facytitpl i op®Ocabobibemn, usshheags, r adiab

st aflt edhaeb or-aitsoriyn t he process of screening applicat
pl an changes and s €elEPCIO ng tahes oo pceornastiadre.r i ng t he ¢
facilities (comprehensive analytical Ifyasciisl iitryg!l u dni
analysis of fuel debris and solid waste in additio
As shofWwhg,is4iOnc el atbhoer-2ad omd yt he comprehensi vearfeacil it
scheduled to commence operation abtgsishwitii &k ce
at the facilities for atnhad ylsa bBRarsantogpreyeaEbamakit ar et
operati on ¢ o mnehrecacbnoeritt oiofy s peci al techniqgues are
pretreat mentawmtidd hgamalqgusires an extended period, i
analysis in the I baraki area, because (i) there ar
of speci al analysis devi ceasr edramgmgemtaend adélelhso awidt h i
containment and smidelagipdd cfau nagtrd arpg ipansor i-giitzee pr o
and adjacent areas of the sFoukiadshe man®dlaysichj &PLStr A
fuel debris progr esssend,i di twaisd ea rntthiadi pra&EtPeCdO thhaast no't
previously, such as fine fuel debris and filters t|
high dose solid waste for which there is |Iimited e

8The 52nd Meeting of the Secretariat of the Team for Count ¢
Water Treat mendt:, CipMantienrgi adf 3t he Okuma Analysis and Resear
buil dingbo

8The 24th meeting ofmohetetudy gndupssessment of slpeci fied

Devel opment of R&D hub facilities for decommissioningbo
®The 100th Meeting of t heCoSenctreertneraBaio ccosimifolre ChHenam nfamma t e d
Wat er / Tr eeart endMaWeetr i a | 4 . Devel opment status of Radi oacti ve

Labordd ory
“Japan Atomic En

ergy Agency (JAEA), Juheof24t, he& ORa&d incCaantpil wed i
Analysis and RgO©kamahAfralcys$i s yand Research Center) and fut
of

2The 03rd Meeting the Secretariat of the Team for Count
Water/Tr eafMad eWdtaérCompl eti on €f otf het hlea bRoarda tosarck n avley sMast ea n d
Research Facility (Okuma Analysisodand Research Center) and
®The 106th Meeting of the Secretariat of the Team for Decon
AMaterial: Commencement of gy aloffsitshewoR&kdiaotact heel Madobeai o
Research Facilityo
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the | baraki area for the same reasons as for the f
continue it in the | batla&aiboardadas rfgourt s onmeo toipnee aa fi toe
the above, since target euahddebefoitpar mpstséevdohh f
transportation differ between facilities for analy.
and those in the I baraki ar ea, it is effective to
i Fi.gddnd expand the analysis data of fuel debris
facilities for analysis in the 1 baraki area have
considerations on measures are redutcoeti hoouabyng
Fiscal Year
2022 2023 2024 2025 and after
Fuel debris  (Eovonmenta idings _ — Trial retmeval _
retrieval [T ('"'er_g?\'a'%%?g?iaztéoti"gﬁeéfd et debra >§>§>§>
(Umt 2) quac EIT— Internal @'Df RPV D D D fuel dlﬂnhri':xmrriplval
| Transportation oufsidgjthe site | | |
. Rubble etc.(rubbles, felled trees, used protective clothing) Elimination of temporary outdoor storage
Solid waste I 11 - I 11 1=
Secondary waste generated by water treatment (Sorption vessels, waste sludge, concentrated waste liquid slurry)
| | | | | | I
. 1 [ I | I
fn"?}!i{&s, Analysis of deposit/ adhesion Analysis of fuel debris “ >
acilities in L7 v | 9 T W |
Ibaraki (JAEA, Analysis of waste >Z>Z>Z>2>
NFD, NDC)
._Trangporfation inside the dite
mpletion
g Ecjarun and gont¥Blled area settipg * \ 4 \4
Okuma '1 | Start of operation with radioactive materials
Analysis/
Research
Center | — |Resign/Approval §>
(JAEA) 8 000 [construction >§>§>§>’
2 [”:”:“ Start of operation (incl. cold run)
T EP CO®8 d [ Design/Approval/Construction DO
anabsis 11—
facility Start of operation (incl. cold run)
*** indicates the place to be transferred to, but not corresponds to number of transfer.
*i (dashed arrow) may change depending on the operation status of other facilities.
Fi #g.0Construction and operation schedule for fuel d
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_II'-J ot transported off the site (priority on promptness)
__________________________________ N
Comprehensive analytical facility in TEPCO
v Management of each facility and troubleshooting in the Fukushima Daiichi NPS
v Expansion of data for fuel debris and solid waste (introduction of developed

analysis method)

Analysis as routine
work

Laboratory-#1 in Okuma Analysis

/

I

I

I

I

1

! Laboratory-#2 in Okuma Analysis
: and Research Center (JAEA)
I

I

I

|

I

|

I

| |
| and Research Center (JAEA)

v Development of | v Development of technology for
processing/disposal technology for collecting, transferring and storing
Solid waste (except fuel debris) i of fuel

¥ Analysis of ALPS-treated water v Development for analysis

¥ Development for analysis f technique etc.
technique etc.

i

LA S R —

Analysis as technical
development N e e e e e e e o ——— ——

Permission to use Permission to use

radioactive isotopes : nuclear fuel

Hot laboratories in Ibaraki prefecture (JAEA, NFD and NDC)
¥ Analysis that requires pretreatment techniques

v Analysisitesting for a long period of time

v Analysisftesting that require specific device and equipment (hot celles
occupied)

v Development for analysis technique etc.

Transported to off-site for works (priority over promptness)

Fi g.lCharacteristics and roles of each faci
Not only the facilities for analysis in the | bara
and Research Facilities to be operated in the area
of the human resources regqiutiyr eadpetroatad omt, i nauned stthaeb
mai ntaining of anal ytical engineers needs to be ¢
consider in advance the qualities expected of anal
to develop ta tphanresaquitrheed roles adnenapmabpmniuel elay

pl antfuel is sealed in fuel claddi mg phaodi des ower ¢
not directly handled in the Fukushi ma DaaciciicdneintNPS
contains unsealed fuel and FP, and there is a ri:
contamination in performing analyses. Therefore, [
analysis and electronic equilkmewltedagneal iysi se q wi rweidd
radi ation protection, | aws and regulations related
of fuel and material s, physical, chemical and bi ol

various Wypmae¢es oof ama measurement met hods.

Whideckhnowl edge ioveacfEPMBOdmust devel op human resc
where there is little exper.ltenicse iimp oarst asnhto rtto ae ftfien
developing analytical techtnhPAEAN mmidistelcd tolre eqnd @p @ é
that have accumul ated sufficient knalwprewacglei daensd aenxdp
fuel anal ys®Ss ttPeclsminqqeeés exchanges heREAeamd TELICOO mm

“Tokyo Electric Power JCooprnar ye aho IFdiiglogndcil lmristi.eoch. of HAAgr eement
Technical Cooperation for the decommissioningnobryh27Fukus
2022

%®Tokyo Electric Power Niopnppoam yN uHcoll edai rn gFsiMe ImcR @ wogflu onp me n t

Under st araogr g tifirorrd e br i s tahrea IFyuskiuss hfiara Dai i chi AdNgadgs ear Power
20 22
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acceptanMiepgam mMucl ear Fuel Devel opment N¥Fob),o Lt d.
TEPCO have been ongoing. Tabl e 4 shAwsadrmhee mdmtt eor

t e cihcna | cooperation between TEPCO and Japan Nucl e
anal ysi snwdl iadephawas al so s%*gned in January 2022.
TabM4Per sonnel exchanges between TEPCO and JAEA and
TEPCO
Fi scal vyear
201420112021 202

From THAssigned, temporary 1 1 3 3

to JAEA|Transfer, reemploym 0 0 0 1

From JAAssigned, t empaqrodrmu 0 3 11 4

TEPCO Transfer, reempl oym 0 0 1 0

From NFHAssigned, temporary 0 0 1 0

TEPCO Transfer, reemploym 1 1 0 1
441 mprovement of the quality of sampl-e anal

destr uass avye

4411 mprovement of the quality of analysis results
Fuel debris ctomeasuwse dndidliicdés, interfering el eme
etc., and there are problems in pretreatment and
samples and selection of i sobcaul.t Ttheriedemti f ¥ tand
el ements and i sotopes down to trace comphoarveentas by
skeptpio¢alt of hei awatgpti cal result of the samples ir
error factoataMomamplkimg anal-gysee,i PC¥st ngat nah/ oal
SA codes, and past knowl edge and experAismepmatral orfe s

verification of sample analysis resultsfimnmhhioggh d
such as results of analysi s, investigation and tes
i mprove reliability of analysis results, | eading t
To i mprove the anhXABSAhdD, aMHKIurMwel,ear Devel opment
(hereinafter referred to as haW® Cbeempaenrdat Tonhgo ktuo Uma

chemical analysis and structural ana% ysCios susdierattilc
i s being given-2t od edomaillsypsir a ko & aaif Mtp tolf & i Icéetessea t as ec hn
to expand the fuel debris data in future.

TEPCO tamAEA are already cooperating in implement.i
acident behavior and causes by comparsiimpul @alhe onesu
progression of meltdown & nFdurptahsetr nsocriee n taisf iacn kinnotwel re
the BSAF2, BBAEADES,F,andhi/ARC have beepr djmpdtesmeant e d

%] RI D (2WRsk)edd PSS oj ect rfeoDaevel bpmgnandé technologies for im
accuramady estimheéei mal odfe hfewbedlgdtsdi nal r e2®2 0 Ao §Ou2flty 2

"l RI'D (2021), Supplementary budget in FY 2018, #fASubsidies f
Contaminated Water Managemenéeald(®stvtedalpmeaqueff amadlyar act e
fuel )dienbprliesmeneaui s for FY 2020
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OECD/ NEA, have come to an end, and the FACE projec
the FACE pi @jeepdth idd siciulssi ons for acci *dcéPme haviognr es s
anHxc ombu qtidigaar act eorfi--laaipar t i ¢l es and teescthanbi | gi usehsm ef not
futtbuoel debriser ab&bydsiGiii) collection and3shari ng
organizations from 12 countri esboargeanp arattii oinga tfirrogn
takingnpatt Nucl ear Ragewlcygt ifoor A\atstauor il tEyReASEPAU,r ¢ e

Central Research I nstitutthdencftoBEluampl i ed®@mBdaveMDF ndus
Since there ar anétkyetvipae aukaa norresl) (whhoe caama Idyetsiicganl rar

items in anticipation of how to use the analysis
efforts in increasing such personnel . Analytical |
|l ogically and amadcumnatebdgntundeenta from analytical

i ncorporate the evaluatieeaquifrreesdut he datommihesiarndan

(retrieval met hod, safeguards, storage/ management,
apprioaptre instructions for the following sampling.
addrebsesalel abilities, TEPCO should take the | ead i
team (One Team) by selecting ressaichermrgaandating:t
knowl edge of fuel debris and decommi ssioning.
442Sampl e analysis of fuel debris

The current sample analysis is maismlft epenframmed rd
smear sampliefsot oafifalcys$i ¢ in | baraki area. Since t he
cannot be meas uwedynddadra nnhii csy®s nopflr etsh,e it i s necessary

size and quantitny acfc otrldea nsceempMidsh t he progress of t
Analysis is performed by using a manipul ator i n an
analysis of about 0.5 to 1 samples pero noentuthsem |iln
each horntexcsterfibacti ®&ach nuclide that can be handl ed, al
a | arge numberCCowé$ e pgumanptileys,. there is a | arge gap
retrieved/ st or eod asmdnptl hee .faomo vamtal ysi s

Since fuel debris has heterogeneity, the analytic

and the situation asmosathofhatueh slebfiscsi emhnot be

range of wuncertainty in evalwuation. To increase th
the restrictions on improving analysis quadugy ancdc
on increasing the volume in comoventhiudmrall ssoampl edian
and expand other analytical and measurement met h ¢
advantages of each item, and contsd dteltre cionmtpd redmred tu o
analytical resul ts, for a comprehensive evaluatic
worthwhile to consider methods that can only measu
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443Use of sampl e anRdaelsytsriuscstamavge non

One of thendnmégygsusement methods that compl ement

s to evaluate the amount of nucl ear fuel without

t c. emitted, scattered, or transmittedefstomct hees

ss@labl ehbws the relative doinpraplies oatnalpheat hser me & ms

ST 0)

nside anal yfsono-dfeasd ir laistsgayae mplaker f oo me stihdee anal ysi s f a

and theamampkt8ampl e anal ysis canmntgenluwtr m hmea ntyi naen arl e
for analysis is | ong, oared tti me & rmo smta ledsn ar lAysdsdady @agth n
can handle fewer items, the measurement time is sh
qguantity can be measured per measurement. Mor eover

object ateeratledncontainer to prevent the spread of

Tabl Rebati ve c opmp anrsipspoan fabfed twieema mplee amalbyesi s
performed in the awpndeelsytsriass sflbagcepbtei t go wmmdi che n

the analysis facility
Analysis of samples Non-destructive assay
performed in analysis performed out of
facility* analysis facility**

Time for analysis/ measurement Long (" ) Short (- )
Items for analysis/ measurement Many ( ) Few (" )
Amount per analysis/ measurement Small " ) Large ( )
Generation of liquid waste Generated (" ) None (. )
zzgzzfénrsggtdu”ng analysis and Unsealed Unsealed or sealed
Dust prevention Necessary Necessary
Radiation shielding facility Necessary Necessary

' Excellent . :Good 7 :Acceptable

*  The analysis will be conducted in a facility dedicated to analysis, such as a hot
laboratory suitable for dealing with fuel debris samples.

** The facility will be used in the process from retrieving to storing fuel debris.
The analysis will be conducted in a facility not dedicated to analysis.

I f, in addition to the sampl e-desdlryasishyien sti mg foac
specific items, for examplejstmeagubhedcbimtat nen of
debris, the smal/l number ofamthhad yasmeu rcta no fb en lsaulped re
fuel debris can be promptly grasped (i.e., confirm
making it possinbelxet tpor orcoevses twh itlhee mai nt Aati nti migs tthiemes
it is desirable to keep the range of uncertainty i
whil e increasing information about thgseamphe, tihec
coordinate information at the time of sample coll e
to i mprove the accuracy oft ieedafdéetngetsmicevae d cftueerli zd:
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specific applincadeéedinr smethipwalsl dfbe studied at the f

(@]

pr o ss from retrieval to storage of fuel debri s.

e
As an example of t-hestappd t,@8weRighm wesf inen use i n the
e

process from fuebtdebges f€Cehsidemnhtton is being gi
destrassdy,e, anshown in the figure. The amount of
fuel debris i s -deewsda mtuacdtsieandETh by reoni eved fuel debri
accbndg teomotuhnet of gainedunaol eamr gbhaetijite. gFuel det
uranium gquantity-di ameter edontaismearld, and fuel deb
quantity is -dit@ametderi ncldmatrtagiéen®er sas e, the state of

mai nt ai ned dbymeanpspiloyhioncgo h racciodsmetl d r cont acionnetfrnswltaald ma
amount of nucl ear -dastlr bt @y enfear btgh eamledrege cont ai ne

t he atmoofh nucl ear fudkesbbmaismgieds biyntneognr at ed, t he

nucl ear fuel for each containerdecsamnr wesasiag/alictul iag e d
expected that the amount of f ueni | Hsenbaeh hsd udseetde cftoerd
signal wi || beTbhbemnéformas, wietl | i s -destimradbdttiawaetf ¢ eper f o
sealing to finally measure the val ue ofdeawtcrl leatri ¥ ai ¢
assseyand, since the en(eB)yrwhiahsbosba control rod con
in the fuel debris, the active neutron method may

need to be examined to compensate for the inadequa

Howeverexpietctiesdd that particles-l18dntaleaasgduatnt be
ave adhered to thetsunthrhcet wif e ¢ hteé fusptiplew cairypepes i n
nd -destr assiayxean confirm no adhesn@nurndniptdB7orc| @s

fter decontamination of the surface in considerat

c 9 9 =

f solid waste storage and managemeqtshkt eweslsayean b

=

requires a techni guneg cwaiptahb |hei gohf sneenassiutri vi ty and a

Technical deveddepmemtssbpendnel debris is in progr
Decommi ssComtiaamgi nateddWaaeed Water Management . Si
precedentdefsdmr amssmye f uel debri s, and fuel debris
necessary to verify the capability, applicability,
destrasessmygehoddl2i sFiagnn exampl e and i s subjecttust o cha
of future R&D and studies. However, considering th
of fuel debris and gradual expansi onrdeosft rfausesliaydee br i

met hedshdis of high priority.
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Unit 3 Steam separator, Steam Cutting/Surface || Visual Non-destructive
3 i dryer, _etc- —J‘> decontamination p/| inspection -J‘> assay
Adhesion of U : Very small — , | U Quantification of alpha
; B Confirmation nuclides and 137Cs, etc.
. quantity of no melting for waste level
Adhesion of B : None Jdeformation classification.

|||||| | |||ﬂ] Adhesion of ¥’Cs : Existence

Solid waste (LLW)
V L1 and L2(in the case of
surface decontamination)

Fuel debris inside RPV
Content of U(%) : High

Content of Pu(%) : Low cam U V Without critical control
g ) s V Out of inspection for safeguard
H Content of B(%) : High ’_U>> ‘M - p g
HI U_ NID
In-situ analysis Non-destructive assay
I Existence of U U Quantification of nuclear fuel for
= continuance of subcritical condition
CRD exchanger, Steel grating, = = =
etc 9 9 9 V High U _J‘> Canister with -J|>| I8y |
- content small diameter |
— Adhesion of U : Low I I
ke Adhesion of B : Extremely low V LowU -J‘> Canister with
o to low content large diameter | |
L Adhesion of $3Cs : Existence GIEIEIEIEIEIEIEIEIEIEIEIEIEIEL il
| ,
" Fuel debris inside pedestal Non-destructive [ Fueldebris/waste
P Content of U(%) : Low assay \% Crltltcalllty measure : dimension
— \o U Quantification of Nuclear contro
Content of Pu(%) : Extremely low e e V Target for safeguard
o .
e __= _,Content of B(%) : Low value of transportation  [N] .
- [ Fuel debri inl and storage [ | Fuel debris/ waste
L J: Location of fuel debris - Fuel debris mainly V Criticality measure : mass
: Waste mainly g which facility to be used for non-destructive control (sum of non-destructive
assay to  will be determined based on assay )
the results of future examination, etc. V Target for safeguard

Fi t.ZExampl e fldewtofasmsdmet he handflorngr egftirea teevserdb r i s
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5 Ef forts to facilitate research and de

51Signi ficance and the current status of res

There are many di f friecqqwlitrithegc hrreiscealr cihs saneds devel op

decommi ssioning of the Fukushi ma Daii chi NPS from
ti mely, -oarnide nftieal. d At present, when trial retrieval
necestsargccel erate research and devel opment in con
a gradual expansion of retrieval scalien asncdalfeurt her

I n order to solve these technical aippduesatimasire/sfe
uni versities in and outside of Japan and researchi
research and field demonst raantdi oTnEsP ChOy alrRel Db, e i nmagn upfear
various -anadegtorviealhmbeni nsti hotudnsesg ovedgRisgl)lasdEInt er g
For application research and practical applica
Government provides supports the R&D carhiigdhlgut b

di fficult ones t hrough "t h€onnPtreomieacatdl e @ifat ®d c dNamies s
Management", and to promote basic and fundament al
by universities and research i nshtei tNwtcd se airn Elnaepragny aSl

& Technol ogy and Human Resource Development Proj e
I ntelligence Project")"

TEPCO has been working on the technology devel opm
established giheniDreg oTenmcitsnol ogy Devel opment Center
the system for pl anning and management of techno
research and technology devel opment | ssamrtbormgd exa
termobemi ssi oning Action Plan and manages the proog
reflects them in the devel opment pl an.

The NDF considers pl ansainlg#afr i hpel aR& Barnnde &htelxmp | an s

and supports the Worl B bBhsel hageastaPltophetd.t NB De

Partnership Council with representatives of instit
its members, which considers information sharing o]
basedeometteds of decommi ssioning work, and issues o

R&D and human resoumMoeeoadveevrel opmentdi nati on bet wee
Decommi ssConf agi nat each diWaetad re d Water Management an

| nt elel iPgreonfjcect has been promoted through the Decomt

From FY 2022, JAEA plans to i mplement acttioons i n
|l onegrm goals and plans. It is expected thahcdAEA v
R&D related to decommissioning of the Fukushima LU
initiatives for characterization of fuel debris a
R&D i mpl ementati onFsgstdm i s shown in
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The R&B ftioebédé cdhmhaluukusmitma | nternati onal OResear c
hatl | be established by ,ahner gbweasgirmecnul!l tiunr Aprfidr :

—

fi sherédmeesr,gyadi ati on science, drug discovery and m
radi at ivoono!l lamdti on and di ssemination of data and |
coll abonaRi&bnated to decommi ssioning iwidalhsiodexpec
coll aboration in the future with a view to outreac
taking i ntthoe abcac$ifuoirtpd apor omot®®. on of R&D

TEPCO

1F

IRID/Manufactures .
decommissioning

(incl. overseas enterprises)

Practical JAEA
Universities/ application A
Research institutions, etc. research

Applied research

Basic research

Fundamental research (common
base technologies, infrastructure
/{/ and basic data preparation) S

Fi gt.3Scope of studying decommissioning R&D and implementation entities

%®Basic Plan for Research a
of Japan, August 26, 2022
®Basic Combepttukmegleir mati onal Resear cPraonwd dedu dat iRemrc oQesrt treurc
Promotion Council, March 29, 2022)

nd Devieropmdaetd bypr CabwnenhdOsftrgec
)
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Ministry of Economy, Trade Ministry of Education, Culture,

and Industry Sports, Science, and Technology
Project of Support for proposals for
Decommissioning and he next REO pin 8 Support'9 LN Saary Semee s
Contaminated Water ‘echnology a uman Resource
n Operating cost Development Project
subsidy
[y
7
Assstace
a NDF N (o _sen
Fubundra renaerch end \
Oovelopment Segantrent
[Teancu committees for decommissioning, etc ) Foreign
: government
7 - organization
Decommissioning R&D 4 | §
Partnership Council - ;
v
2
s Collaborative
§ Laboratories for
/ 3 Advanced
Decommissioning
Examineion request Science (CLADS)
and support
/ \
Subsidized company (
Jont
International Research Appicatcn '
Omens Institute for Nuclear ot |
| | Secommesones TEPCO o~ —
cmomion) | | o s o Holdings *
e gomar Corvgarens o { Basic research for decommissioning
4 Piatiorm
\Consgnmend oper Patic
Companies in Japan and Copperation pation
overseas companies ] ¢ \_ \_ /
1 The "9 RAD Party wp Councilis nv-Nbfbouammwmwv,Yw'o}Cowmownbo«Mchwmm.&mva

*2 The arow Grawn In 8 Tick S0MG NG INGICAtS SXDANCIUNES SUCN 85 MeSARTH SIDENIES 800 CPIITNG SIPNTES (SICIUTING fBCHTES SIDANHES). The STOW Crawn In 8 Thin S0MI Ine INCCENeS 8 COOPATEtVE MHIAton., #tc.. and the aTow drawn In 8
Goed kne INGICEes The PAICHEtON In the Decommissicning RAD Parnershp Councl

*3 Some Organizations Such as JAEA are located at two of more places

*4 Each Orpanization has COOPEraTVE relasons with 10reign OrHANAtONS Dased 0n MOU, e respectvely

*5 Research and Sevelopment uniquely conducted by the Central Research instiute of Electric Power Industry, eic . are omitied in this figure

"6 Ahough among !he World inteligence Project for Nuciear S&T and Human Rescurce Deveicpment the part adopled up 10 FY 2017 is the consignment from the Ministry of Ecucation, Cultre. Sponts, Science. and Technoiogy 10 8 company
Making & CONract & is omTed in s Sgure.

T AROUGh the SuDsidy for The Works Inteligence Project for Nuclesr SAT and Human Resource Development is Selivered 10 JAEA £ i3 expres3ed 83 what is delvered 1o CLADS 10 make £ easier 1o understand

*8 W regard 1o the Government-ied Project of Decommissicning and Contamingted Water Management. Dased 0n The POICY In the MIS-an3-Long-tem Roadmap or SUategic Pian 8nd the progress S2LATON of research and deveicpment. the NOF
formulates 8 Graft pian of THe X! reSEATR 850 CeveIoPMEent. 8nd the Ministry of Economy, Trade. and Industry Cetermines

“9 The NOF participates as & member " 3 sieering commities of e World Inteligence Project for Nuciear S4T and Human Resource Development

Fi 4g4Overview osft rtuhecett iR&Ddefc ommi ssi oning of Fukushi

52Key i ssues and strategies

521R&D medanmntimong term pl an

Il n FY 2020, NDF and TEPCO dtetved @ p mdopviehrel oRb&D nrge dih
overall research and devel opment for about ten ye:
every fiscal year si neae otatgernm pllhaen RW&iD Imebde uumpdat e (
revi s ed-idMintger m Decommi ssi ori AEPADt i dmePlcamcept stu
expansion of f uenl sdceablmad st retprieeggradss i n ongoing R&L
updating the main decommi ssioning process and i ncc
updat edn-iho#tiegm R&D plan is showm irrevAtetwa algmea-thte 1RI&D
l ongrm pl anMi MEPICOy of Educati on, Cul ture, Sports,
of Economy, Tr aamrd aMN@DFpl dnratwiesctinpyattheed R&D pl andbng mee
di scuss the required results, tthirmiupd, me.athier gng minat i
wi || be updated and expanded continuously based on
of PCV internal investigas$ i wadrlonaséfsusedD.debri s anal
Moreover,accordameedwsatbbesiM@dcommi ssi oRangn&&Dhi p
Counhceiild FebrudaERCOORRaborative Laboratories for Ad
Science of JAEA (her dABRAf CORADSHe NédHreehdh ytead aasnafi ysi s
technical issueer i seakecideyger tosm,gpr omote col |l abor ati
the World Intelligence Project ,h @omt a@nhien aR reamjdeWatt ea f
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Treated M&Matgement , and ihsasvuee sr eivni eave daovrdp reexhheanussi tviev €
mannéEhe teasduli nberporated i ntandtdieg R&ADpimandi amd t he
map of basic/funfdamemnefaér eesear ch

5221 nitiatives for the Pr,fjoectamimabeddmMabeeidoNanegr
Management

5221t he ProjBPetomnfi ss,iGamtnami nat ed ndVateart ed Wat er
Management

The Ministry of Economy, Trade and I ndustry is

Decommi ssComtiangi nat edd Waateed Water Management t o

chall engd nfgori scseuceo mmi ssi oni ng.

As shown 4ji nt lFé gPr dj ect o,Cobhé¢ @oninmiadeendbrideattgerd Wat er
Management selects project operators conducting I
through corporations wit hmufglhnd  earPd otjleec ts & or atad rei, a

such as internal PCV condition analysis by PCV inv
decommi ssioning work. Attachment 12 outlines the i
I n the Projm cstsigdmimiegcrim a taendir Watt erdMaWaad geeement , si nc

2020, NDF has been Sepanmd tioafn igatttei trley aijtrer eettnhget hen t he f u
project planning andAlpsmo,griers somaeara gteaneinncms pofr at e
actual site applicability into the R&D, TEPCO has
Project, jointly applying for issuance in cooperat
This enhanced functionality hasprecm@rbd 0 dfheR&R,crle
to the smooth execution of projects and achieving
terms of actual site applicability have been incor
Project in TEPGG@ts daun ggi meesr ibregen cl ari fi ed.

5222Nextter m R&D Pl an

I n order to support the,ChRrndjaamtn ad&enddDrddaa tmend s Wa o @i
Management , and based-anmlottlge mMR&D amediewmry fiscal
formul aneshtgr mhB&D pl an as the R&D to be carried ou
term R&D plan aims to solve issues related to fuel
waste.

After adjustment and discussi omi wg trhe e@tair atgew,an tcloe cr
R&D plan is first del i berated on by the Fuel Deb
Management Expert Committee, whi ch ar e t he comn
Decommi ssioning Strategy Commnzietdt eaes. afAf tNeDF tphriosp,o siatl
was reported by the Ministry of Economy, Trade an
Decommi ssioning and Contaminated Water/ Treated Wat
the Project of b6 Mcerctoatmeidsas\Waaieiragt ed Water Management

i mpl emented accordingly.
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I n consi dertiergn tRRReD mpe xath, t he R&D results have be

whose | evel of achievement should be i mpropged and
chall enges and organize technical -drstbategr wipham. v
When identifying issues, it is also important to

i ssue is in |ine with the neiebdlse offorT EPeGO mansi stsh eo nd 1
for R&D results to be utilized for TEPCOG6s enginee
In FY 2022, as a new i4fietrimaRi&De plt andewaerepguthke¢e hhe:
was mad e t o widely solicit i nforsaltved bDowatredc hr

decommi ssioning of the™FokosdiematbDaicioohiri BNB8S8e t o

the next R&D plan, this is a request for the publi

R&D (technical i ssueg att ¢ sbeofr ¢ snpll eené namd i dn), scal

R&D destinations, and R&D fields.

5223Further research and devel opment i mpl ement ati
Decommi ss,iComit mgni nataddWaeated Water Management

The |1 RI D has rplraoyleed ian maesoear ch and devel opment f

el ewerar s since the-atcicindenbhatithat posatinside the r

particular, the | RID has established a good track
its internal i nvedeveghotpomast abd svedtl ymmesstciabn t echn
characterizati odie voefl ofpumelint debr ifsuel debris retriev
containers, and development of processing/disposal
Meanwhil e, as the engineersi,ngt hweo rski tbwa tTiECPRCO rp rtolge
needs are gradually becoming clear. I n addition, (o

on the engineering work by TEPCO, which is a shift
l nnovationp.Palrnt nleirgsthE nof r gm@eogiisngder ati on i s being

o
struectnmumpe egairfRED® current abhéeirinsummedead?Bne
n

Since it is stildl i mportant to review R&D tasks
Decommii o,)Ciomd ami n a taendd r Waatt eerdM aMad ege@ me nt vy aljieete t h
terms of actual site applicability and incorporate

strengthen and restructure the funacsadlosnsamdel!l aftfear t

ensure operation quality in cooperation with TEPCO
Starting this fiscal year, as a proposal for R&D
made to widely solicit s$nformatiresobwettecbwacdlths
of the Fukushi ma Daii chi NPS. I n the future, t he ¢

i mpl ementation results.
As an effort to ensure the quality of thel Projec
ProsefttDecommi s€ioomnhiamig naneéd WatbBMahadagement. Waherobj

1The 102nd Team Meeting/ Secretariat Meeting of the Decommi
Management fACommencement i®ofn RKRFU s tonf & oljrefcdar mdt Decommi ss
Contaminated Water/ Treated Water Managemento
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is to ensure the actual site applicability of the

devel opment. The details of et hfeutSuyrset.em wi | | be di s
On t he ot feorhdampdphatt need t o be nshueecckRreadjeaectt oo
Decommi ssComtianngi nate®ndd rWwadtead MWaa ge memet f ol | owi ng i s

mushte addr s ©¢ @& cttds ibaepé e membetd hl y so as not to caus
and discussions are being carried out by relevant

NnThe project executor when taking over the Project

NAppropriate succession of hardware (tangible asse:
(intangible assets e.g. result products and techn

NnHow to maintain amadwuddcdumel dthed kmbsvi di zed proj ect

Regarding the outcome of the developmentctt lodt h a

Decommi ssiComitmgni nat edndWaé atr ed Miantaegre ment , since
decommi ssioning of the Fukushi ma Daii chi NPS i s
establish an easily accessible structure where o

devel opment for decommi sss®endmhgt ca,nR@nBklreaeilifegckn vwel

obt aiTheedr ef or e, it is recommended that archiving
knowl edge sharing is promoted. I'n this case, the i
and sharinmgl omatechal s, establish a framework for
archival materials, and develop the management too
TEPCO should be fully aware of the significance ar
frdomsic/ fundament al research to practical applica
R&D appropriately, under the management of the tec
& Devel opment Center, TEPCO needs to brec hc aomomiett e
proactively including independentn tdeodmmolsmomgy ide v el

tocoll abomratengi Nnlkeri ngstcammlpiasmilyed in October 2022.

523Promoti on of cooperation between decommi ssioni ng
reesarching institutions

5231The Nuclear Energy Science & Technology and Hun
Project

Universities/researching institutions tasked wit

mai ntain and devel op human r estouurec etso, nkankoew!l e dgei ck

when technical i ssues requiring scientific knowl
researching institutions share awareness of i ssue
facilitater mhdetoonmgnigssdroj ect of the Fukushi ma Dai
conduct scientific and technological i nvestigati ol

theories froam-ttchreg medrimnper specti ves.
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I n this bMEXTgrhoaisndbeen promoting fundamental/ basi

devel opment activities, -svolichngcomhori bhhtee dte@ o mmio b 4
Fukushi ma Dai i chi NPS, by bringing toget her dor
uni veshiesearching institutions as the World Inte
nucl ear field, and through c¢close coordination and
JAEA/ CLADS i mplements this Worl d clomtpeelrlaitg eonnc eb eR rwe
JAEA/ CLADS and wuniversities, and e satndlmlnigs bt ea ms yRKXtDe
and human resource devel opment, contributing to de

Based on the discussionsDaPathner ®hcpm@osesciohj n§gD|

force on resear%an ¢ oil dertoir faitd b nxi,x Essential R&D T
basic/fundament al research to be addressed with p
probl em awartehnee sssi doe of the needs. Research and de\
Themes has been carried out in the World Intelligel
Cont ami nataendir Watt erdMaWaa egement , and resul t sr dheave obee
continue to position it as one of the Essenti al R
compiled in the Aoverall map of basic/fundament al
I n the World Intelligence Prboegebaspoebfuadaameiht at h
is used in soliciting applications, which provides

from contaminated water management to waste proces
and seeds required.
For tHeael Wontelligence Projects in FY2022, publ i c |

the APSoblemg Decommi ssioning Research Program, o

promotingasned dR&D to steadily advance t heaidiechhimmi s
NPS, and the #Alnternational Coll aborati-yE Deicommi s
Research), 06 which promotes R&D by integrating and

Japan and the UK to gat her br oelde rkantoiwl ge dighee adhedc ccnomi
of the Fukushi maAtDaicihmeintt N@@Ssellmcted i ssues of th

Project adopted in the past are shown.

Furt hece &Y 2021, efforts have been made to match
seeds, such as holding workshops with the particig
decommi ssioning. From FY 2022, the plan is to intr

the use and outcomes of the results at the decommi
't nsimportant i ssue to directly apply the resu
contri buti nsgoltvoi npgriotbhel edec o mmi ssi oning, and it is i

mat ching needs from decommi ssioningisigteénwitti hus e oad

011t was established in NDF in 2016 and held 6 times in tot:
universities/researching inst iD ulthieamess, wernrd T HRGMOQA.i f3iexd, E swshe
strategically and preferentially ascertain the principle i
NPS, and the interim report on the task force on research

137



serve as a bridge to share outstanding research re
Project.
5232Col Il aboration between the PrCojnda@atmi obt @edivanine s s
TreatedMWathgement and the World Intelligence |
busi neecsssdemi a coll aboration by TEPCO
To deepen the matching between needs and seeds ar
consistently from basic/fundamelnt applriecsaetairccrh rteos e
essential to promote coll aborationCbet asmiemat @é&eé& Wato
andreated Water management and the World Intellige
organi zations concexmcéddanglowawndl asdhtaireeliynf or mati on
project and work together on the wuse of t he Deco
initiatives to share future directions and issues
TEPCO i s al so engaacgaeddeami o oli Inadluesntatyi on efforts wi
University of Tokyo, Tokyo Institute of Technology,
unearth technological seeds that me et needs wusefu
resear chesreastouurrci ver sities, not only in the nucl ea
research field.
The Government, JAEA/ CLADS, NDF, TEPCO, and ot her
strengthen their cooperation fod bettveramabchrngdggaea

out comes.
5233Establ i shment of the centers of basic research/

I n order to-tmakne dtetonimdamsgi oning of the Fukushi ma

in technical aspect s, it is essenti al to work on
technol ogi cal knowl edge, devel op bfawsn da ndeanttaa,| btueicl hdr
research centers, facilities and equiRgMmDefto,r arhde
decommi ssioning of the Fukushima Dai i oHir tNPBS iiesn caen

and technology and the iavddumwl aits oax pec tseulc ht oaclte c

i nnovation.

The Coll aborative Laboratories for Advanced Dec
( Tomimakcahi , Fukushima Prefecture) is working to enh
by establishifnguri vneertswotrike sq researching institut

overseas to promote the R&D and human resource ¢
establishing the fADecommi ssioning research progran
resour ¢cdeo Woml d Intelligence Project, and startineg
resource devel opment projects t hat-apcpooninnetcne nar gsaynsit:
after the establishment of a researchikRrumam)resour
It is also important to build research MNardahlaevel o
Center for Remote Contr oolf TlkeAHM, ol whyiycdaddbeedagyenfeutltil o n
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raha Town, Fukushima Prefecwhegmeckpphedprng 28060
rfofemedt he devel opment andcodeamon s tdreavtiicoens oafn dr eenge
rticular, prior to the introduction of equi pment
humans, it is esscsehé¢iupbdlkectciongutctveefrpdfdyf or mance

aining and establishment of opeurpattiensgr ogptrbostechehdeu r e s
s conducted for the (irntagr mealt riireweadt iodatfiued aredr
n OkumaasTowasgicrinbFedk@8shi ma Prefecture, the JAEA
search Center (Radioactive Material Analysis and
bordobrRadi oactive Material Anal yslioseamaddReneeamuam
sseol i d waste anal-yga&iitsy asnalkysiecasetdhwbREr are to b
s completed in June 2022, a0dt dbhtexndontrsololped adr
artedabdh&t owlhi ch andbgresamptaess fsuedh debri s, i

signed in detail

n this way, research facilities related to deco
efecture, where a gl obal center for R&D for decc¢
frastructmaeBo#t@er mmediospects have been built.
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6.Activities to support our technical ¢

61Further strengthening of project management
required as a decommi ssioning executor

6.1.1Si gni ficance and current status of project manac

I n order to smoothly prowteddawivtilewt e drhtei rme dp ruon

decommi ssi ovhiinge worok di nating and fhar mobB C® sxtgabliits h

a management system in which phej ®ectgaworzkhti oget hawv
the goals and enhance their overall capabilities.
The individual work in each work area of a decomm
the following processes: conceptual dieghgndetraiska
design, manu-fateurninsd,al bati on, inspection, and op
Regul ation Authority (NRA) wild.l conduct reviews an

out such a series of pProdedsags wittheuefdmicssivent o

defined #nertmhepllaonngas i ndividual projects, which ar
scal e. It is then important to optimize the interr
the projects, and to proceed with overall consi ste
system so that the risks inherent in the project

perspecti ve, TEPCO has been worki mgnagement dspader
whi ch was reorgani zebasadAprganitpaoi oRrmapragement

established through two years of operation.

As difficult projects such as fuelscdadler iisn, rteter ifeu
and TEPCO intends to Y ma&kmeagtehenltead uirm hEPCenhance

management capabilities is required.

As the decommi ssioning work is wel |l-amnuthadmgewany, en
Roadmap, it is antiesipatéd hhadl edewpt bj become mor
management between projects wildl become more compl

di fficulty. As a result, TEPCO's workIload Thee pr oj
leadserri p of TEPCO management wil/l become even mor e
l ong ter m, for exampl e, by prioritizing work and |
increasing the number of personnretted.f the workI|l oad

Exampl es of keyYy¥YOn22 iiantcilvuedse :u ps ttroengt hening the au

t hrough organizational restructuring, process ma
establishing and operating auraingk finemi tusrn inmg rs Bkt e
sheeti sks are mapped on two axes, frequency of occ

monitored regularly at meetings with the managem

management based on pasr twietrhs ho e rasgeraese meaxmpani es Wi

102 E - Engi,neR:rArnogcur ement, C: Construction
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experience in decommissioning projects, improving
of a floookairndg -pah-BontgeMind Decommi ssi orMamn @ r Ad treiirden aP li are
l i sted bel ow.

n Strengthening

the authority of project managers
and quality | evel

s
I n April 2020, the Fukushi ma Daiichi Decont amin
Company was reorgani zed®tpa ogetcablsitshucd upro@mamt he
Safety & Quality Office was set up directly wunder

resul t, the authority of project manatgiems praG] dcete
manager s anbdudggreatntiimmpgl ement ati on authority. I n ter:
to i mprove the operational propelling force of the

i n which management and ot her rel at e ds spuaerst iaensd srhiasrk
of each program and project every mont h. Mor eover
Of fice was set up to ensure the safety of decommis

l evel of work quality i nrttahien faancde toefc htnhiec aelxltyr ecrnhea |y

as fuel debris retrieval

However, there are mbayed sepesatfioonsprtog ece¢ach a
example, workforce and work content should fbe prorg
members due to fluctuations in workload between p
safety/ quality assurance office, a wide range of
system involved in engineeringpwogkmbdmbemashspeaidalk
safety.

o Strengthening of risk management

A Arisko refers to Auncertain eventsodo that may oc
occurred. I n iuncertain eventso, some havposegavev
effects (Opportunities)i® iManyheofdetchoenmiidscenti aigntoy
Dai i chi NPS are fAcausesoOo that have a negative i mpa
an event that has al rtehaadty iosc csuurrreeldy otro aonc cewre n(tpr ob a

ani dis(luiessues and probl ems) 0.

Ri sk management involves using resources to addr e:
consequkssmanagement , on the ot her elsaorud,c elss & v tdleea | &
and solve issues and probl ems thastuéfaviet oicsc umirsehda n
Therefore, handling ridlksuappropriately wild.l reduc
Bprogram is the upper level of project, and it is a projec
realize the overall mi ssi on.

4As uncertainty that has a negaeikaepdnmpeacttaionnt yt hoef pdrecsjiegent i
cochitions due to the inability to obtain 100% of site info
chall enging technologies, and uncertainty in estimating co
experienced in the past
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| f ri sk management wor ks out fine, fiot. h i Hhogvee vtehra, t

somet hing happens as a result of a failure, Ait wi
required A. With this, much of the project manager
mitigating costs, Shatdaf fesct apar taumasce. | n ot he

is a core activity for project management.
Ri sk management is an activity to identify uncert
preventative measureso so aelgpotaffectethevenbgeth

Aminimize the effectsd even i f they occur (the stz
Fi 45 .

TEPCO is fully aware of the importance of ri sk me
in |line WwiftiloAitég=® rwor FY 2021 to further strengthen
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( START )

(1) Identify risk events
(Cause, Risk, Impact)

Current analyze risks
(2) (Scoring for level of impact,
probability of occurrence)

@) Current assess risks
(Level of impact x Probability of occurrence)

@ Determine risk Acceptable
acceptability
Not acceptable
(5) Examine specific risk measures Risk
> ) oo management
(avoidance, mitigation, transfer) sheet

Analyze risks after measured
(6) (Scoring for level of impact,
probability of occurrence)

7 Assess risks after measured
0 (Level of impact x Probability of occurrence)

<Has it become acceptable?

Yes

9)
[ Incorporate into project planning H

END

Fi g5t andvaorrdkfIrow kofmanagement

> Preparation of a plan focus- # @ ntger h oDegc dremims Piea rsij
Action Pl an)

Since the actiuudeshi ma Déaiei chi NPS, TEPCO has b
decommi ssioning project, referring to the require
Concerning Nuclear Emergency Preparednes®% arhce t he
Mi-dn-Hontger m maompd deci ded by t he Mi nisteri al Conf

15Act onegtunleatR on of Nuclear Source Material, Nucl ear Fuel Y
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Decommi ssioning, Contaminated Water, and Treated
of the TdowmgetReMapgi-hgr MeRiespkar ed by the Nucl ear Reg
I n Marc,h TERP®O prepared and-amthamger oe dDetcloenmMisd i on
Action Plan with the aim of presenting a coencrete
antHontger m Roadmamarard tMag for ReduwmwcRing kMeddlihms, i n
2022, TEPCO pubt 4 e hTgedr m hDee cMimdni ssi oni ng Action Pl &
updated every year based on the progress of the wc
Mi-dn-dontger m Decommi ssioning Action Pl an i s pr oo
i ndependently mmic&é$ieonihneg daesc oi t s responsi bl e bus

transparency is giventemmtdhec caromipd £ixo rminrdg | pma@j ect ,
to maintain and i mprove transparency and the apprc
affective communication tools with the [ ocal com

Mi-dn-dHontger m Decommi ssioning Action Plan provides
years for each major measure, and based orfotrhe pl e
resee fund for deacsorhmiens iporeiprag ed.

" Formul ation ofdRB&ERTrme @il lam

The decommi ssioning of the Fukushi ma Daii chi NPS
and is entering a "phase of systematically tackI in
debris whose |l ocation and pr ospeemr,t i e@sl laabeo ruantki noonw nw i
becoming increasingly important, antdo TEBRGO1 ipd amr e |

jointly with NDF Adttaenrtitrhgati,n wkY202th.e aim of strel
management functiongselodpmensteatrea heaami "Wlee technol ogy
and promote i mplementation gADaResece®DEREO&@Mecah| Ceme
in August 2021.

I n order to work on the development in cooperati it
mi ssitoon i dentify technical devel opmaemid o ntgesrsnu e s r

Decommi ssioning Action Plan and t o-amdfoltepcrtm ipnipaonr.t a

This mission is an important one foantcmgrinci ng t
Roadmap, and it i's nmeadeosigarny R&D plhano umihd earl y en
resources.

I n particul ar, regarding the research and devel
i ndi spensable to carry out i mtae g oatnexdetnbyri caneoetrii onng i
company that is to be established in October this
to be further i mproved. I't will also be an i mporta

of each PG evaladdt € itnfees ,ef fecti veness of R&D on a
feed the evaluation results back to each PG.
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- Enhanced budget planning

Each fiscal year, budget pl-panesgfam popofr émaApnopepea

utility facilities), and operating costs necessar
were made to improve budget accswrbgceyc ttshrboausgehd tome t
antHontger m Decommi ssioning Action Pl an, determinat

preparation and analysis of monthly report budget
there has been a downevaady tvamidanme tceeusbeuddgby pr

procedures (insufpoorecbocdnnmai emfatde eomf i rmati on, e
hand, the following issues need to be addressed coc
Fukushima Daiichi Decont amminrga tEinogn nered | Degc cCromipaniy
hundreds of construction contracts every year. At

construction contract (hereinafter referred to as
at the endyedrthMafcbralbut the subsequent enginee

and at the contracting stage the acceptance iIinspec
there is no buffer to absorb the pr ocewsist hdma ntghees
fiscal year, and there are many cases in which th
next fiscal year.

I n the future, it is important to examine approp
acceptance inspecteirdraimerieovdk | wiotfh margin relative
and establish an acceptance inspection plan that i

diversify resources.

P Addressing issues across projects

TEPCO constantly identifies and shares risks and
for issues that do not fit indiovisedormadusayspemgi an
to deal ®wWidmpltdaee. shown bel ow.

T In the nidiescsoimoni ng of the Fukushima Daiichi- NPS, t
nuclides to the environment and the prevention

identified as futwpregirasnies.ojaercd aocrkoqigedgr oup

to deal with these issues.
T Work on multiple projects is congested around t |
Units 1 and 2. I n rperspEeman rdogoetcti swora&k icnrgo ssseam h
set up to study the issues.

T I'n Octoberr 2d0m® 1i,n actpeer ge of sei smic design and e
crosrsgani zati onal adjustments are being carried

seismic design and rewor k.
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6.12Key i ssues and strategies to be strengthened in

As shhown 6. 1.1, vari ous measures are being imple
impl ementati on of the decommi ssioning project, and
i mprove the operation of each of thesei memsut @s .b

strengthened in the future.
6.1.21Safety and Operator's Perspectives and promul ga

I n April 2021, TEPCO received an order from the N
the transfer of snpe¢eeiriiaéd -codouneflotraminfdumesl i n t he prot
material s at tkhaer i ¥Wa s hN uwcal zeaakri Power Station (her

"Kashi az akvia" ) . As a resul t, TEPCO's nucl ear regu
became Cdt égohg objectives of the activities in ea
is a prolonged or significant deterioration in the
many inspections will now be comRIALcted under the s

The operation of Fukushi ma Daii chi NPS differs fr

the form of business, and as fscrlEtehepromarage mmiagey
been i mplemented in the Fukushéemi ©Oampaheéed-twhi KEhs
Kari wa. I n February 2021,-comfotrmmnothervehtand,ccar
information on the failure of the seismometer inst
of the Fukushi ma Baiarelddi wNP&iwas$ hmobrgani zation, a
for a |l ong period of time. Although there were no
of events are receiving severe external crenti ci sm.
themsel ves are engaged in conversation with al/l S i

ssues behind the events.

I n order to establish safety as part of the organ
i nsufficienmpltooy ejeuss tt oaspkr eepar e t hemsel ves, and ins
needs educational materials and opportunities to |
Moreover, to regain the trust of the public, it

meaures for preventing nonconformities, especiall
i mpacts, personal injury, and radiation dispersion
systems that incorporate the peausspee cltli vyee aorfs thhaev el ¢
since the accident and the systems are aging, as me
arkeing made to i mpr ovtee rtrh emapirmtceensasn goef e plboanngn h o gna n

errpHEseantdo analyze factors anegittaek eoeactpieand vfersom cf

each department's structureceaunpad@ackdéntin the preve

Frequent occupational accident s, human errors, anr
and society to |l ose trust. Especially with respect
Fukushi ma Daiichi are | padli omasdi aerct deadrst icmamed aus
forsiohe workers but also for their families. Ensur
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the owner. TEPCO wi-sitéucapabi refi@ee® as$ saomnowner al
wor&apé with zero occupational accidents, zero HEs,

Ultimately, it is the people and organizations
"Fukushi ma Daiichi NPS site" (operation, arayisnitse,nan
etc.) that will realize safety. At Fukushima Daiict
exposure reduction and personal safety Ynhe¢asaunrdes a
"Safeteywapmuat i off "Me eHoiwegyv eranti tt hast iomperrat ors (i ncl
TEPCO empl oyees but al so employees of subcontract
participate in these meetings, and that t he work

comprehensi vel y c hseictkee dp efrrsopre ctthiev e'"on( experience) o

ot her words, it i s i mportant to establish the b
i ncorporating into the gate process the business
experiendetand i né ormati on from the field about pr
ensure safety at wor k, and having the personnel

operating the field work familiarize tthemsalyse ® mwi
6.1.220wner ' s engineering capability

I n the case of |l arge scale projects, where the

requirements are <clear, such as the cohygfeuction
engineering i s gtehniesr atl y ye usfedwatiear f al | engineerin
communicate the requirements of the client (TEPCO)
gener al contractors, etc.) in the supply cheadi n as
with the project smoothly.

However, since the fuel debris retrieval is an i
required specifications from TEPCO, the executor o

clear at the tima dfheerdgigmeer ionffg,pear f or mance requi

feasibility of the method and equi pment, and perf
Therefore, in addition to Athe sequenti al approact
t heml Irs out the information gained to the next st
requirements, the establishment of the supply chai
1%The purpose of this meeting is to reduce the radiation ex
and sufficiency of engineering meaauref (ptdiyaficah measceegs
installation of shielding.

1”The purpose of this meeting is to prevent the occupational
sufficiency of personal safety measuresiaBjngi sks&nambnager
ri sk assessment).

8t is a method of increasing the accuracy of the design in
then to detailed design. Since the process proceeds in a s
the advantage of dagsyproaretsrso ldpnedf sréensobeule)c,esbut it al so has t
not being able to go back once the next phase is underway.
a waterfall where water falls from the top to the bottom.
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be iterati-mamsapprtomac¥¥ombenekhewduledyabel,efiffecti ve t o
referring to case examples in other industypes the
engineering-t yFpoer eintgeirnaeteironmmg, the contract between
chain is no¥ codheeretftooepal TEPCO, as a project execut
a judgment on engineering anmo d® sespiEPCIEI eekds t
specifically the engineering ability flhatmsTBBCO,het
own¥¢fowner's engineering capability).

The owner's engineering capability here refers to
owner and a Isipceecnisfe chadlldyer ,i t i s a pcraogpjaebcitl imayn a gheame
capabiltietcthnamnd | bcaaspeadb islaifteiteys and operatorb6s perspe
Fuel debris retrieval, in which the applicable te
unknown, is not work |like designing awhdkraeorshter ufcitn
product is delivered with a performance guarantee.
project, bears the buwilnegmheng teclanirdaslk rtihsaks t
requir ewimktbanths mi t €Eldet hfastctt he project executor bears t
ri sk also means that the project executor itself mt
of the functional sett,i mmgs wend eansgipmreog reign g Hreaensaiggenme
t he most i mportant point is to incorporate fdAsafet
possible in ermgineering. (Fig. 4

For example, in the evaluation of fuel debris retr
from thetwi ewpagiual ity (fuel debris retrieval statu
vi sions), and technical feasibility. Alternatively
by a single company can be divddd&P&€@ococgnmolieir slee
manage the entilrte icsonasltsroucitmpoonr.t ant for the enhanc
abilities to accumul ate and feedback various field
promotion of insheadcl atgent.o be descri

1 Amet hoofd gradually increasing the percentage of completion
on a certain result and repeating this cycle.

0In the conventional construction of nuclear powertotations
a project executor after guaranteeing the performance (Fu
An owner here has three positions of a party responsible f
Il icensee, and a facility owmers.si OBER @@ ipsy ogxedutfirrogn ttte scke c
project executor of decommissioning)
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Setting boundary

condition from *“Safety

perspective and operators'
—

J
©0perator Requirement Specifications
OPerformance requirements

Elaborated boundary condition based on
“Safety perspective and Operators'

(Functional requirements if unable to
indicate here)
a) Safery : Criticality, exposure ==--
b) Operability : =--
c) Easy of maintenance: --
d) ==~
OVerifying perfoman ce
a) Safery : Criticality, exposure ---
b) Operability : ===
E}Easy of maintenance : ==
OQuality assurance
a) QA plan
b) Sub-vendor list (below seconda
contractors
c) Procurement control for
vendor (specially f
overseas ven

Route 2

-Performance
requirements
revised

-On-site

Route 3

* The status of satisfaction can be left
as pending and verification on whether;

they satisfy persormance

requirementsmay be performed ata

Fi g.@besign fl ow of fuel debris
6.1.221Pr oject management capability
The decommi ssioning of the Fukushima Dai
period of time wunder <changing site condi
contracts, esopreicsikal pryojfeocrt hwogrhk redach ewaal .f u€h e rdeefba
necessary to prepare a contract method based
the recipient cooperate, share thepoaongmomacttseuants
procurement, -wWaBugdfhrgoih @meor deri ng egari tvy ntgo pam t gr,
parties should bear JArqmi adft itihiee cfoinrdeépk igreoghwiltth by
consideration of all steps from devel opmef®l emanuf
6)
To deal wMat khi-lnsgs @l 0 5,é ot addi ti on to i mproving
such as the ability to tmaitsernabdagsearpypefrt@ett catain@ms
capability with aoff otclues foinnd@lAcmgaes sliti on
Based on the shared awarenessenhead poojyveati manhge
is not enough to properly control projects

—— :R&D Process
N
—r— Conceptual revie -
Confirmationon howthe "Safety
O 1| perspective and operators [s] 2
perspectives” are being
Actual ma — R&D

Oﬁodnnepru:tdre\riewdrmnus @Specifying development

an lecments g i

@ . spedfications

e | “confmation doaument | |+ dentfy technicalissues and
_~Route 1 - Safety assessment document technical trend
|~ - Conceptual| | (Criticality, exposure, dust echnical matuarity)
review dispersion, peat remog QQ Developed ) Conceptual
AA Inthe practival application review
stage redone
+ Method developed
Geporomaie, | EIECOmnm g 00
uirements ifirnd
g e O -Specification developed
; Budget, schedule
Yes "‘-\____________.-“

Elaborated boundary -1 Incorporating R&D
I: :I v
______ > Next step(basicdesign etc.)

+ System

 P&ID

149

@Basic design drawing

specifications

* Machine design
specifications

+ Shielding calculation
sheet

Confirmation of how the
"Safi pgrspec‘tive and
operators’

design perspectives”™ are being

— :Design process of actual equipme



TEPCO and DbBORclmatrtkd ngcqui si ti'®Hiasemdoapteenme nhiy t he L

feder al

govpr ametde nfassr taher devel opracutrirveenlty plreogrercitn

met lopddbwyth the cooperation of ekY20hadaodexpattl y s

customizing it to fiect hef dtelcte mfulsss loinma gD a@iriog hi N
This approach will/l be tested in a pilot project
will be gradually rolTlaedbd eouwt) to other projects.

TableBi f fer enc &Malkétngenadn i 6fiBg

Maki ng Buying

Acquisition of the Purchase products (

(Acquipkition specifications
What to c¢c/Contractor, a partn|{Vender, who supplie

order rec
parties a

for obtainingtheaepro¢gconforms to specifi

rol es
How to de Select based on pro|Select by price
who wi || feasibility

the order

Contract Contracts in |line w/Fixedcpmitecact
Datbaased cost esti magQuotation/ price 1|is
anal ogy, integratio
sensitivity, anal ys

ADo the Right Thing|iDo Things Righto

* When doing thing., * Do things right,
about whiaght hpur po procedures.

goal , and the righ

L2Acquisition management is a project management met hod a
government budgeting process in tmpr d980s bhnhdahwms dteacgon
(products, structures, and deliverables) using scientific
data. This method differs significantly from camowannti onal
Structure (WBS) into the elements of outcomes (products, s
tasks. I n addition, by accumulating the costs of each dec
visualizing teheprpajoegate,ssi tofbachomes possible to appropriate
the actual situation, to grasp the risk at an early stage,
181 n acquisition management, acquisitiadnaadedqupaptedyr esendt damp
on the case. Acquisition refers to acquiring the value a
deliverables throughout their l'i fecycl e, from devel opment
achiepecafsc goal or objective. However, a part of this ac
organization at each phase, such as development and manuf
this contract basis lins octahlelre dwoprrdosc,ur @en@uwitsi t i on consi st s
(deliverables based on contracts).
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Tabl But ure project management (To Be)

Present project management I::> Future project management (ToBe)
Definition of A Purposesare setbuti Successo A Define the evaluation criteria to be
Purpose and (achievement evaluation criteria) is not achieved as well as purposes at the time the
iSucces|s clarified in advance. project is launched
Feature A Break down @ Wearketedenisnt (A Decompose fi\Wotcosaementst
(Structure of to be performed (product, structure, deliverable) to be
WBS*1) acquired
A Budget phase : In the phase cost cannot be A Budget phase : In the phase cost cannot be
estimated, infer from similar works, get a estimated, cost estimated based on
Cost quote from vendors A reliable data .
@) A Execution phase : Actual costs are not \I/E\;(ggulj'r?l? phase : Collect actual costs by
g collected at the breakdown level
2 A P|anning phase : Best Effort process A Planning phase : Process with risk factored in
3 A Execution phase :Subjectively assess A Execution phase : Quantitatively assess the
s Schedule progress against milestone status of results acquisition using objective
3 and scientific methods (EVM™, etc.)
0]
T
) A Assumed that it will be achieved A Set abaseline of technical performance to
Technical (performance is guaranteed as an obligation of control technical performance at the WBS level
Performance the ordering party and is not subject to control) as well
Contract | | A Fixed-price contracts | | A Risk-based contract (type, scale, etc.)
3 1K Work Breakdown Structure
B 2K Earned Value Management
6.1.222Engineering capability based on safety and ope

I n t he poansstt,r utchhe oon of nucl ear ptoiweerh updigeentt,s awnads oan

performance by placing bulk orders with compani e:

However, no company has experienced the decommi ssi
mel tdown | ike the Fukushima Daii chi NPS. Especialll
chall enging, and it is not easy to accomplish with
to call wupon each company' sd uvermsitgabd iasnhd at osp ntgel ceh rsoylse
this, TEPCO must have more technological capabil
capabilities being able to judge the merits and d:e
then i ntegr astyes ttehme ni of natcohiaeve t he desired perfor mar
they are promoting, TEPCO aims to improve its abildi
technol ogies, enhance capabilities forsksantegration
Al nsourcingd means to develop an ability that en
mai ntenance, and operation on its own. |t aims at

deepening the | evel of productiviayi ompgoabkment of e

empl oyees including the quaTheéeyi mprdesmgmt aofd tphes
will wultimately contribute to the improvement of s
of issues, it éesd awivtils adbl eawar pmeoxs of t he i ssues
to gain more benefits. Examples of future issues a
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Nl mprovement of operation and facility quality tI
mai nt enanlcew know

I n sewom operation and maintenance of facilities,
tasks will increase due to the installation of new
due to the aging and deterrnyrtad i denviode fracrid i"tS masr.t
met hods to keep maintenance costFsorl ocewk awpillee, niont tdh
of a new system to be used for a |l ong period of
online moni toopreirnagt i mfg tsheatus can be mounted in a
accumul ated maintenance data be processed by compu
and maintenance data obtained from existing systen
solpi stication of mai ntenance knowl edge management
knowhow i At eomndgddhagtlayb a g 8 tfeomhe equi pment to be main

live. It is important to expand rteh e nidn ftor mattiadr iosn
i mproving its operation.
Furthermorteermoopémwmatgifarde bsushrasrieval, where h
mat erials (and nuclear fuel material s) are handl
hol der s, fschromltdheeoperations themsel ves, and the
safety and strive to interfmawly accumul ate operati
NEnhan@mepabil ity to make an engineering judgment
For a task I ike fuel debri st rtea rgreevaatl ,u rche rctha iinst yi

TEPCO has no previous experience, TEPCO needs to
and to do so, it must have a firm grasp of the de
operation. Therghoag,anhoexakhpl desTEPCO should i mp
working on system design and determining the reql
current stage.

NnStrengthening site capabilities
The -sodnt e situation at the Fulkdsbimai Daiciaohil yNP®& oI
accident. As2.d3e.slcrBasidc imolicy for ensuring safet)

Fukushi ma Daiachiar fdéSamount of radi oactive mater.i

unsealed conditienBawiité@éosttocomphtai n the radioact

buil dings and PCVs. Further mor e, the environment
due to natur al events such as weather and eart hi
equi pmedt buil di ngs, and has uncertainties in the
cont ai nment barriers. I n addition, the accessibili

radi ation doses and damage to equlitp meonto batnadi nb uci o napi
site information.
Al t hough radioactifweémat sriaaldscomtclamasmated water

a stable state, the decommi ssioning of the Fukushi
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have nevererbeenceadxp n the past in terms of constru
ThereTBP@Q must al ways keep in mind that unpredict
the sitée, wahtd be partto chthhaee | gbtihniptoly t mpauf r oimi n he
perspective deftiettfleasgease dry si t e 4 gshaoen caasp apba sl siithyl"
Specifically, the following capabilities should b
the functions and performaequerefl. the equi pment to
fin the design phase, ability to develop specific
performed over its life cycle (from instal-lation,
site operating conditions (dmdareatfiemd negn wibrj ercment |

fin tsetenoperation phase, a-bitetygohdi isesess i then
ri sks (e. g., accident s i nvol ving personnel , pr o
contractor, andi sthkmeapprepriatensure safety and
site, and

fin the event of an emergency, ability to troubl esh

even without support from partner companies.

6.1.23Securing and developing human resources

6.1.23.1Securing and developing human resources for
decommi ssioning projects

I n addition to the fact that the decommi ssioning

unprecedented task for which noboyWyt daast explelry enee

devel op human resources in anticipation of the exp

t heudlebris retrieval pl an. Sapretico ntge ¢ a1l IDye,c olmans s d i on

Acti on Pl athd amnglr mi Bess outl ook wi t h a view to

development, it is desirable to develop a staffing
and headcount as well as an organizational develop
and mpl ement measur es t o increase personnel mot i
devel opment i s -gpaamrstumnciun ga.r | Vhusi,mei t is also neces
operations and use | imited human resour expeacftfeact i
to take the following actions.

(1) Error prevention apmdyi nprmomuenmecratt i oofn twwa h soci ety
TEPCO has established a system to prevevaty mi st g

communi cation with the publ ind iemreorgtepnvbi ehi mansce¢

of trust in the eyes of soci ety, including noncoc
Kashiwdamakwa NPS and failure to share informati on
on a trial bahdima &Dtaitilcehi FINPBS and other incidents
confusing reporting. I n addition to continuing eff
an open workpl ace, including with contramploe . s. I
management constantly disseminating information i s
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providing education and training for the middle ma
psychol ogtcal safety

2 Efforts to impfoceeopgrandoedlfeeti ve use of reso

Now t hat operations arbadbdedomihgs mose apr ejxecetl | e

continue to explore how to improve the way of work
resources. | tc oinss tiampdryt aretviteov operati ons, i mprove
resources effectively, so as not to be hindered by
been made through Kaizen activities, .itln saddediiroah
mentioned above, TEPCO is aiming for project mana(
results, which will further i mprove the quality ¢
Furthermore, this inibuati ve esféexpeatedptoadom@mnr m
the time planning of work and enabling members to
(3 Securing and developing human resources

I n decommi ssioning projects, it cannyps$t éoms daemd ed
facilities wild.l continue, and the workload wil!/ i
the installed systems, etc. To cope with increasir
necessary to develop ptafnh$i widtohonag mhie dped oppmentti ve, i
headcount and reall ocate personnel accordingly,
systematically and steadily even if it takes ti me,
fl exibly andnsmdhaet Hluy ure, a higher |l evel of engi ne¢
achieve more technically challenging goals than i/
debris retrieval and designing newltstycin@emsm sandf f aoi
pl an, it is desirable to anticipate the required h
needed, including personnel with more advanced ex
evaluation, sei srminmernetsals tianmpcaec,t ,enevtic. ) i n additi on
(project management , design, operation, mai nt enan
radiation control, etc.) that wil!l be needed in th
For securing humanhi oesboarexsrachiaddavail able hum
operational efficiency as mentioned above, it woul
conscious of the |l ocal community, such as employin
and universities, or employing | ocal people who ha

in anticipation of the decommi ssioning project t o

community over the |l ong term. hlunmaad drietsioounr,c emo rbee c
possible by reviewing personnel allocation and | ob
to changes in workload and required skills as the
psychological safety: The be) eefetohaerymembepsniwondwopani
a state of mind allows you to speak without fear.

154



Moreover, training and securingraesadgzercepmeet urT
has started human resource dé&ael dpmAnantdhobbhgh ©OJIF

with expertise in analysis. At present, the traini
on, it is also neeensartyr attmi agnaemtl ya i c al engi nee
determine applicable analytical techniques accordi
|t i s al so desirabl e t o train anal ytical eval ua
decommiisnggi ovor k, what analysis is necessary for it,
analysis in anticipation of how to utilize the ana

<<Example idea of human resource devel opmelnt: De

decommi ssioning under the wunique enfvironm

Under the wunique conditNBP&ssacfri BeBudmiBaasi Daipiod hi

ensuring safety based on the <c¢har achteertiescthincigc adf | Fel
at the praoagermaml enaal must possess a wide range of
promote decommi ssioning. This requires basijc know
comprehensive understanding of handling nuc| ear f
and develop it. I'n developing such knowledge¢abl e
to help them acquire these skills (training)|, how
and how to raise each per sonuisriamga rtehneesses s(knipltlisv.atT
i ssues, as mentioned above, it is necessary |to pr ¢
i mpl ement it systematically and steadily. An examp
bel ow.

a)Per sothemedl opment planning

For each skill item required of technical |l ea
devel opment plan should be prepared, which| defin
technical l evel , etc., [2he®DdS amd neadaodnfoi ttems
and [3] standards to determine whether the [skills
managers as superiors prepare individual devel op

with a visioms af ctalresierr fpuattuhr.e a

b) Devel opment and skill check
The basis of human resource devel opment I[i es i
exceed or are outside the scope of the tarfgetds
acquire new skiddhi.ngUnadferan hiensctor uctor applointed

personnel develop and ful fill the procedur|les anc

51t staOnstier) dd, Ta ameti mgd of training employees to acquir
providing instruction through actual worKk.
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tasks. The schedule should include acquiring basi
Decommiisnsg of,echnol ogy Course, etc. that havp alre
skill standards to judge whether or not a plerson
assigning one person, who is moetavpngfic¢i ¢égt that:t
make a judgment. I f the skildl l evel requirgd mat
Protection Supervisor), acquisition of the |qual.if
c) Motivation i mprovement

Since dedommingg itself is a national challlenge t
humankind, and the skills to be acquired anld pers
are diverse, activities to increase mons$ vwjil bnbe
diverse in themselves. Common and i mportant| to al
empl oyee performance that embodies the futdre be:
is important for TEPCO @s aamoogregambaasti cnultfaurdce:
values employees who can serve as role modell s.
6.1.232Fostering t he next generation wh o wi || be

decommi ssioning of Fukushima Daiichi NPS

I n order to continue decommiiscshiionNPnSg foofr tah el oFnugk up

and to continue R&D acti tvitiisesesmsemeassadr yt of otrr ati na

researchers and engineers, and ensure inher-itance
acadegmwvwer nmentalti oms} it i s i mportant to make s
according to each I evel of secondary and higher ed
Primarily, the assumption is that TEPCO wil/ este
Dai i chi NPS as a planned and sustainable project,
devel opment and acquisition, i ncl udiilnlg dHérepr omanpe
i ndependent | y aHwudnacno mteismowauwselsy.i nvol ved in decommi s
Dai i chi NPS are required not only to specialize in
technical knowl edge i n efnieelgdys @anhherenshuamnguahearn
resources with such diverse technical backgrounds
For this reason, in addition to the iimportance
devel opment and recruitment dctecslyi withlki mMoBEPGO
excellent human resources who have graduated from
coll eges, high school s, etc., and have specialize
sourced to these tcompamiiesvse tmi ©riderra stabl e manne
and secondary weducational institutions to <create
peripheral knowl edge in addition to professional k

andr sdtures so that they can function as a whol e,
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c o o < 9©9© d® O T

0O Q@ <

® O

r students in higher education such as universi

i s important for the industry and highlhied yeduca
|l ement activities to promote understanding of t
rganization of faculties and departments relate
human resource devel oupcnaetnito nf uinncsttiiotnu tiino ntsi g hne rt
kening. Therefore, attention must be paid to ms
el opment function in the nuclear field nationwi
ideadeéedbammitshei oni ng of the Fukushima Daiichi
hni cal challenge, which is unprecedented in the
ng researchers and engineers to thriovwve nign tahned n
speci fically demonstrate and make them -feel a
eration human resources, it is fundamentally ir
stantly produced from these higher education in
particular, the World Intelligence Project by

which students and young researchers are made

mportant research area, and is enghgegder apéeetiowmei
uman resource development, support has been provi
reparing and i mplementing | ecture curriculums r el

rs since the | aunchrofethe Wbobrhdsl|l ptebducgdngeetE

h research and human resource development. At i
ommi ssioning Technology by the Next Generation
sent théimdregeamaschpart of the World Intellige
test for Decommi ssioning for technical coll ege
hange views with researchers and enhgenkEeksshinmal
i chi NPS, and are given awards for excellent [
tiative for young researchers in the World Inte
resented by young refedfcharsewngdengthm wge | au

t requires young researchers to assume commens |

jects as a requirement for application. I n orde
tiatimethkenbeknce April 2021 where young res
el ligence Project are allowed to be involved in
orts devoted to the project with t haet ioonnsoefntt hoe

i gatitomeofc ofmumli It ment ) .

e World Intelligence Projectds mechanism and i
researchers and students belonging to the hi
ources have been activated, with grrealdautae de sp rbceji enc
eafter, it is important to i mplement this proj

es in TEPCO and those of the activities in high
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For junior and high saheobf ssadentdarynedibeatsi on,
ntroduce appealing points of engaging in the nucl
o0 make efforts to attract their technical i nter es

ncr dhaese tunderstanding of decommi ssioning and reco

and in a broad sense, of the career path in scienc:¢
stage is a stage in which, as angr ecpanrt ati doruyt i sitga g eo
students can develop their individuality and comp:¢
engineers, and science teachers who are active in

decide their caseperpathsi vEroMDFhhol ds the fdAlnter
Joshi kai in Fukushimad for middle and high school |
in coopertah@BEBGD/WEA as an effort to increase inter
especially in decommi ssioning, etc., through exchar
order to enhance understanding among women and hel
devel opmenltn s202dG,est.he "1 nt er naap iVWinratlu aMe nJtoosrhiinkga i Woir
2020" was held wusing the online system, even in t
coronaviruandniftecwa®nheld using the online system
Astudent sessiohsétiidenhsghescho were held to give
Fukushima along with the I nternational Forum on th
NPS (hereinafter referred to as Al nternatiionngal For
held to discuss a vision of the future in the Futa
statistical data on the Futaba area, the status an
human and natur al resour cesThrmoutghhe tehnetsier ee fHaomatdso,r
students, etc., are given an opportunity to think
of the Fukushima Daiichi NPS and reconstruction, e
decommi ssi onpionrgt ainst ainssiune i n reconstruction of | oc
in and willingness to contribute to decommissionin
achieved some positive results. ThesedskersRkO0884% byi/
tilizing an online system.

For the devel opment of such technical personnel
Fukushi ma Daii chi NPS, it is also necessary to ex
research and reltahedcoesearoh. rhnsing the | evel

technol ogi cal base in Japan, it is expected that

nucl ear safety will take deeper root.

I nstitutions concerned are maodndti mamngitsh gn rtelgesii m eadf f
and devel op human resources for the next generati ol
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6.1.233 Di ssemination of basic knowledge and promoti n¢

decommi ssi oning and nrvaod ivaetdi o nn sdaefceotnymi ssi oni ng
I't is important for many citizens and | ocal resic
and decommi ssi oni ng, di saster response, radi ati ot
Fukushi ma Daiichi NP So ff rfount utrhee rpeesrisipieecntciev eof t he
because it wildl serve as basis for discussions on
etc., based on accurate information and for promot
it ids rrecctt |l y ai med at fostering human resources who

in the next generation, it is also an aspect of ir
who are interested in not emdeg iim ddreemalc.l eRar tfii @d
of nucl ear energy, it Iis necessary to |l earn about

through various opportunities according to the dev
knowl edgexaerience on nucl ear energy and decommi ss
that children take an interest through the knowl ed
as teachers and parents. Thereforeedge ton snucnpeoarrt aen
and decommi ssioning based on scientific evidence,
involved in primarylrdukiasi organdti basedno®n the 0
| mpl ementation of the BaspoasdlolotyAlbRS Treated We
December 28,an802levi sed on) tAuegug o v e3ronmeai@ 2 2i s pror
continuation andsietxepanlsaonnesofanodn the promotion of
suppl ementary reader s. The NDF al so hol ds wor ks

decommi ssioning and recaolmeve.uction, as described

6.2St rengthening international cooperation

6.21Si gni ficance and the current status of internati

I n recent years, nucl ear -rreelaactteodr sf aacnidl intuicel se abru iflute
use of nuclear enerdyofhatvlreireracmedatihenalin | ife, an:t
facilities is in fulAmoswi ndhei memxnyyresourmtani esa.ve
accidents are t-her aaotdercailre thé eUK, the Th#2ge Mil e
i nhet US, and the Chernobywyd) Unn tUKk4r arienaec.t oTrh e(s@&h NFPaPc i

undergoing stabilization work and safety measures
uncertainties in the management losf aat wiedgea cvya rsiietteys
and decommi ssioning and environmental remediation

country <continues to fteehnieal diffibultiéslwhat gsecalled s wantk nawn

unknowns (don't know "whtdeto mgep rdog ne'ctt kmaonagement , an
amounts of funding.

In order to steadily proceed with the decommi ssi
deal s wi t h di fficult engineering i ssues, it i s
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deaxcmmi ssioning activities, et c. and apply them to

reduction strategy, and to wutilize the world's hig
to gather and utilize the wisdom of the worl d.
I n addide @omoommithhei oni ng of the Fukushi ma Daiichi NI

engineering problems by combining knowledge from v

and it can be interpreted that t he d&ca@mmi sbsei oanni n
i mportant place to create innovation. Consolidatin
the world in Fukushima is, in the first i nstance

decommi ssioning of the FUJdhushi ma aDasioi ami i MPdrittasne |
perspective of | eading innovation through the deco
i ndustry and building a symbiotic relationship wit
| onegr mgmpaos of decommi ssioning.

To bring together the wisdom of the world, it

i nternational community's continuous understanding
Therefore, ipriosmmotmpdetca@amimhgoi n a mutually benefic
to the internatgainmghecommesni by bhe iamtdée ssami mmadli ng
accurate information on the progress of decommi ssi
remfmnni ng to the internati onaanld cootnhneu g aftipredii hneghsk o o gvlh e
accident at the Fukushima Daiichi NPS and decommis
Specifically, i1t is important to promote bil atera
coumtand to wutilize the framework of multthd at er a
OECD/ NEA. These international organizations have a
standards for decommi ssioning. | g istempatifantltaet
based on Japanés experience in decommissioning t
Fukushi ma Daiichi NPS in an open manner to the int
ful fildl part of Japammat iresploncsomimlnittyy tloy tharninng
with other countries. From this perspective, Japa
establishing a conference body to share informatio

framewor k.o, Memetiveof the relevant domestic organi z

agreements and arrangements with relevant over se:

information at int &dDfathiaendleenowloekeé mgeon di ssemi-r
decommi ssioning through participation in their sid
speaking at maj or international conferences such
securingonf hedefncehe iinternational community and p
decommi s,siweiagget d rmainntain and develop the interne

understanding and interest agAtweddhfentcolbperati ve
I n addintitcdhre, cour semeaofi thed abowvernati onfaé¢ gloopeal a
out br & akeOviDF19, many meetings and events related to

online. NDF has al so been acstiamrd yotuhaud i eae sws itnhge
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continuous opportunitiesofgatherf ot mhat wom!| dXehan g e
enhance the international society's continuous un
devel op cooperative rel ati otny ksiupcsh vaist i hien teexrcrhatnigen
invited over smasprexpeoemassd yehes hol ding of annual
decommi s-sebated organizati onbk.iMeea nwh hABA , c ocQENQ O/i NeESA
and other overseas oaganhahb ttidoagcsef anmemecteirnngesd as i n t
there are increasgapanrgt eocpnppoaratnudn i s peaski ng aAstcebonf er en
number of casl®9s imff e€G@®VYIo;h has been increasing and
considering ahd aktkel dnerdg i hn@se online meetings, and
face and online meetings, taking si mtrgaadacauntontshea
preval ¢ h@eViDel®at home an(Ei daépbroad.

In theefutt is important to further expand the o

countries by taking advantage of the experience ga

Fi t.Exchanging opinions with d)xpaecret smeoevte rnsge aasn dt horn
Helich June 2022)

6.22Key issues and strategies

62211 nt egr atgiinglpaaald wtilselom and knowl edge from arounc

The decommi ssioning of the Fukushi naerDmaip rcdjie cNtP Sw

challenging enginedmiese isswes., Tda del vienportant tc
|l evel of technology and human resources and incoryg
from decommi ssioning the | egacy sites that have pr

The decommi ssi ontiensg hoafs |neagnayc yp osiint s of reference i
managemsent | eading model. From a technical aspect,
organizations related to decommi ssioning are playi
to cope with issues such as the necessity of new
operation and mai ntenance ofmamuagle ena@arstpeele & ¢ t oprusb.| i
decommi s-sebanted organizations al sosypsltaggmsa, cpmltirail e s

strategi es, project pl anning and management, saf
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Therefore, it is important for Japan to conclude <c
domestic and overseas 0 regragnoivzeartninoennst a b n deramewer k,r
i mpl ement regular information exchange, and accum
techni cnahagedaespatt s.

NDF needs t o continue t o Mmairmt apanr t aed s diepvse | ovp
deconmsmiosni ng organizations that play a central r ol
CEA (French Alternative Energi es and Atomic Ener

(Department of Energy) in the US, and i ndletgaiarned wi
from decommi ssioning of overseas | egacy sites thro
for decommi ssioning in Japan.

I n moving forward wiaphandehcaosnmi esecséiomedgsuppor:t fr

community and has keoedisved wasioeotance from foreign

and experts, through the dissemination of informat
international community and participationraojnecinter
by the | AEA and the joint project by the OECD/ NEA.
Aboeteven years have passed since the accident, a
beneficial relationship whtihloew aalnsdo rwosruk itnsg atcoc urmeutl us
t henternational communi ty. The situation of t he F
obtained have been disseminated through the 1inte
menti oned above, and it is necessary ntoadgrhidrmeotne i
desirable for Japan to actively provide informatio
activities, and achievements toward decommi ssionir
natiionnscooperati on wintilzaitntoemrsnati onal orga

The difficulty in traveling to and fradam@MDher coul
19ar®n obstacle toandtheenlhmamd amancthomutual |y benefici
HoweviEerjsiimportant to secure opportunities for C
develop relationships by wutilizing online systems
situation, n COVID-1I9mi tedds tvwott heéi |l ute rtelatgamishatpison
experts, and international organizations in other

n addition to di sseminating informati on on t h
decommi ssioning to the world throWNPHF & asercioddd eaft etd
s

wisdom including |l essons | earned and technol ogi es
world. It is important to continue to make the I nt
and rwitssdaom from all over thkeswotkd,bgvesi hg the 6

direct participation frOm bhéaeotbeunthaiees diesni d¢i §h
situafi ame -1@0MIosschheges in the way measures are
spread of iINDfflelowtd @mthhewitaidom and knowl edge by wusing

with a vi ew stec wppgooarcttu rnvietltivieac ¢ ocommemri cati on.
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Currehel fdecommi ssheniFnggushi ma, Das icdi ngNPSarri ed
contract snalmgyt weoempani es and dec dmmihs 9ino niarp@atne xaenadu tad
steadily proceed wi tamdd & dcdoeemngil soshiadnimag ket for decol
gr eaisl yt.the engineering of Fukushima DaigchspNP8ei s

| at est status of excell ent technol ogies and human
effectively. I n this context, TEPCO has been acti
overseas privabe compamices .rt htdrdreotbroite vaarlm offo f uel d

Uni t 2 was developed by a British companyl tanids i s
necessary for TEPCO to continue to keep abreast of

includingnthe sheuptivate sector, and to engage in
private companies, sharing information on the prog
environment in which the necessary technologies ca
6.222Mai mtianig and developing the international comm

interest in decommissioning and cooperative re
In order to mobilize the wisdom of the world for
NPS, it i s i mportant to maintain and develop thi
relationship of the internati onahlascocbneneunniutsye.d Unot ima
exchange opportunities. Hfoawteed a mgE t ¢ ovn 4 ii ckesr iorf g tthhea ti
community is returning, it is essenti al to maint e

relevant organi zabnahs ongdniimateiramests t oivai¢nia eae vi ew

i nteractionsl asewektchagsges.

I't is important for the government and ot her dome

i nformation on decommi ssioningcandteonnf ouvmasi gn di

mai ntain, increase understanding of the internatio

Regarding informaabhoal edviers eyné anrad i lnamye passed sinc
e

i nt

-

ests of herei mfexrimpateinadrs lbdvd changed since the
ar e ome gaps between countries in the amount of Kk
of

n f

= )]

der'S.t aFnodri nchi s reason, consi der attimmdssthaonud d b e

c

(o]
—

mati on not only fexrpeaxper tdse vh wsti ngl swa yfsoro fn qm

—

hat consider the |l evel of understanding of the re

nd di sseminating infermahaonlJapahasguagdsEnghi sh.

- o

0 deepen the understanding of information recipie

nformation on the current status and i ssues rel at

| evealntoefr est and understanding, as this wild event
I n this way, in participating in international j

decommi ssioning, which is Japanésneacpspargriobywoak

1W6Brouphthhe Decommi ssioningi Bunaeteg@g2lCommittee
https://www.dd.ndf.go.jp/files/user/pdf/ committee/ pdf/ sun
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that the interests of the international community
i nformation continuously i s al so i mportant as a
decommi ssioning tommbhei t wt eFmamitomal aspectalosfo retu
becomi ng mpomrd ant to maintain the | evel of interes
international community, such as the growing inter
itself but also the application to other issues.
Further more, in response to changes in the gl oba
Ukraine <c¢crisis, many <countries have been revi ewi |
circumstances, it is necessary to maintain smooth
towar d t he decommi ssioning of t he Fukushi ma Dai
understanding of the updated status in the countri
t i s mmpoot aNDF to di sseminate and collect inform
the interests of recipients through various opport
community the knowledge gained in the course of de

An e x aammpd eitshsaute r eveal ed éheuimpgogrtaeame&paimandc yno
andi ssemgnanhformati on

Di scharALPRBr edt ed wagea into the

As ne@ exampil eveahlagd the i mportance of ensuring t
di ssemiimtae i naeacti on cfarno nb ec fogquilndternviesg t he anhounce:
policy on the edirsecahteerdgewagsfeaAL MY o t he

In April 2021, the Japanese governmeeatadnwaheedi
t h#kean the premise that safety would be enpured
damage would be thoroughly taken.

I n response to t hi sapaaanmeosuen cgeonveenrtn noeyntt ,hef alr ei gn g«
organi zations, and international organi zations
decommi ssioning and appreciate the tbhraasnesdpjaomen ¢ ¥\
information that éd&ss beréeavidiesds earda mment s i 1 suppoc
decision, with the expectation of ensuring transt
announced that it would activel yt coatped awat evi tihn:
sefarom garhistdandpoint by dispatching a revjiew mi
monitoring. These actions are pushing tel gasa in
the i mportance of ensuring transparency,ingccur at
cooperative relationships with the international

On the other hand, some countries issued |[commen
on the environment and quedi $§ ohanigheet-tfpo liltewvn spar
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mi sst by | A&dien Aprhé¢l @0LWBe
chosen disposition path, S
ensuring a proactive and t
publiceasalnyeoctdgearit e under

di sseminatecaméfoy migs omi ng

i nformati one rodafti nttheer nraetciiopnia |

websites.

view that to
upported by a
i mely di ssemi

standing of heni
safety -bfedtL@@P iwhdokass s druyicloyyperate with
the transparency

conferences,

sup
| o

nat

I A

I 8 i mportant to continue to obtai nse heouwnd
the steady i mplementation of decommi ssi-tornea
wat er isretddn tthhee preemmiugd n@gf transpamendEP&O
ensure that the government and other relev

and eawnyder st and baesé&dr mat idaenidinnttehree atmount o

port t
cal , n
ion of
mnher ne
FA and
of in

dreires g ar

ntge, d i nc
inefearrsm
ant do

f know

nter nat

6.3Loc al community engagement

6.3.1Si gni ficance and the currtr

6.3.1.1Basic concept

ent status of

| ocal cor

The fundament al principle for the decommissioning
bet ween reconstruction and decommi ssioning". I n th
i fted, progress toward reconstidycthiyon hies r@n aduwma lolf

and the resumption of business activities

, but al ¢

from outside the area and new investment. While gi
surroundi ng eneviisruornimmegnts aafnedt vy , It is necessary to
promote coexistence with | ocal communities to gain
should not be allowed to have a negative inmpact on
di strust of decommi ssioning, in other words, deco
reconstruction efforts.

Therefore, it is important to deepen the understal

the decommi ssioningommuoughti-wager dios s @mienati on of |

but sincere |istening to the concerns and

wi t h accur at e i nf-oomderehnhanm

accoimphHh the decommi ssioning

¢h @manreearsyt o e

over a very |

qu

estion

l i mi nat e

ong perio

companies, especially Il ocal compani es, i s essenti e
companies in the decommi ssioning @rojeant riisbuatni oinm
reconstruction of Fukushima, as itewatédniondont iyi e
region and create employment and technology, but a
WThe f-oploawview mission (April 2, 2020)

https:// www. meti.go.jp/english/earthquake/ nuclear/ decommi
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regions andl ni nldibgghtthiiss. TEPCO wi | | contribute to |

devel opment , and the creation of i ndustri al and e
decommi ssi oni ng, while coll aborating with efforts
Franmemwk Promotion Organization", whi ch sredlsattehde a
industries in the Hamadori region as a priority f

reconstruction and decommi ssioningo.
6.312Specific measures undieonthe current situa

(1) Communication initiatives
The government has been exchanging opinions wilf
"Fukushi ma Advisory Board on Decommi ssioning, Con:

ot her meetings held by thenfgowvmatnimemt on dt Beemiuma

decommi ssioning through videos, websites, brochure
di scussions for |l ocal residents and related | ocal
NDF is holding the Internatiram&|l ekeamhamgef of tolpe
decommi ssioning with participants including | ocal
for sharing of the | atest knowledge, technical ach
experts in Japan alndo olvelrd elarsi. e fTihreys on t he progr
meetings hosted by the national and | ocal gover nn
opinions at the International Forums, a fAhearing e
wi tdic all communities including high school and t
I nternational Forum is held. Then, their real voic

and distributed as the AVoice from Fukushimao at t
TEPCO has been making efforts t o provide expl
representatives at conferences hosted by the govel
to hold regular press conferences andnfecmatesnfc
through its website and brochures. I n addition, t
Fukushi ma Daii chi NPS and holding roundtable disc
common understanding to Bawae upeopl|l e ec@enmti s i @Owri mean
of viB8t238:i M RBR2019%M FY2020, aod 6he38therF¥W2ao2al
current situation where direct obsambatciaars eofofF u k.t
fact t hpaetopsloemear e not abl e tdou emhahkee ndeiw ecootr oinmasvp er cutsi ¢
a virtual tour of the decommi ssioning site of the
TEPCO' s websi tlet siisncel s200 1i8mp o1 ts & retmintf @tr pnract a cotni vuetliyl
such simulated experience programs are more useful
In addition, the "TEPCO Decommi ssioning Archive
pl ace where people can |l earn about the mpdotlkss of

progress of decommi ssioning has about 80,000 visi
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fiscal year 2020, the center has been coll aborati

and Nucl ear Disaster Memori al Mwds auurm" i p é€rud da blay T
(2) Approach to create regional industri al and econo
Based on theirtr "Commit ment to the people of Fuku:
decommi ssioningd0 establishkedmaifneMareheendd 262as (

TEPCO has summari zed their efforts for t he accumt

foll owing 3n tategaskeds:participaticodumpporitocfadr elna

enterprises T &€remeée wmdumeand oc al i ndustries, and hac:c
in a phased meéarenesrame ti me, in order to steadily pi
engagement, TEPCO has reformed their organization
grugp was established in the Fukushi ma Daiichi Decon

Company in RPpPC®t20pP0t he specialized department w¢
community at the Fukushima DaiichidodBSommi ©sit oheée nc
i ndustry project of fice that directly reports to
di vision of rol es, they are engaged in internal/
communities and conantena&trimmi ofecme dinum

With reghedet faonrdt,s i n cooperation with the Fukus
Framewor k Promoti on Organization and t he Fukushi
Organization, TEPIC®Opdmastised apj @anmt consultation s
bet ween | ocal companies interested in participati

contractors who are considering a$taweéelhlg &@as dreolsdiwn g

busisnemseeti ngs between prime contractors and | ocal
compani es, and organizing inspection tourslnf Fuk
addition, it is also conductingractsuanrsyeynadfl daddhael ne
regarding human resource devel opment, and has star

Moreover, the conttd balgearfm tCuet |"oMekd iiunmt he Decommi s ¢
in September 2020 amec ebses anrgy utpad art eefdl eacst t he progr e

wor k, and briefing $essilocgalacemmeircgaheladd i ndust
| ocal contractors as wel/l as the prime contractors
coraovni rus infection.

I n addition,t hwei tehf froengtacrdddro to buil d an integrate
i mpl ement ation system locally, from "devel opment

'"storage," and "recychbhg%h aEBRCOpprahse tevesal I
2020s, so that technologies and products of relat/|
been ordered out si de Fukushi ma Prefectur e, i nclu
Hamador i regiceml arn par "devel opment and design" |
create | ocal empl oyment , devel op human resour ce.
infrastructure by establishing a joint ventlure wit
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businesses (announceldn o@Qc tApbbad &0OP B j2mMt22yenture fo
retriaewalw, engi neewaange ctoanplainyhed (announced on Oct

6.3.2Key i ssues and strategies
6.321Communi cation issues and strategies
Mi sunder standings, concerns, and rumor s caused

nformation on the decommi ssioning of the nucl ear

and trust in the decommi ssioni ng tafe tlhoec arl u ccloeranru ng d
also in society as a whole, which wildl not only d
station but also hinder the reconstruction of Fuku
to take various mearsmurnd s atte® pgrhemptulry emt status of
eastypgsnder stand manner . In this regard, while the i
expected to continue for the foreseeable future, T
tooslusch as virtual tour programs and online conf et
strengthen communication -f hea# aice m@maesbsnihbalcet esvietnu aitn
such as by further enhancing photo and video conte
Further mpaower nrhent, NDF, and TEPCO must work to bt
by providing information more carefully wunder ap
opportunitietabbehthdksoand join | ocaltomédatviengstex
interaction with |l ocal communiti eva.y Efofmorrutns cat @ win
conversation, including |istening to their concern
I nternational Forums, a@ammattioondeifrunadrereacmywd atadi ok
mannkmn.addition, it is important that the communit

organi zations take these opportunities to deepen t
circumstances.
I n pardome |l me mai n tdpep odsi esdp otsaa | paolrieay edf wabher ALRS

governments and related organizations are fsdastoeamgl y

understandi nhgke all possi bl e nfteocars utrheast troe apsroenv,e nhta sr
Mction Plan for Steady |I mplementation of the Basic
(formul ated on December 28, 2021, and revised on

i mpl ementing the measusedytacoowmencomeéi ngmesafety b
evidence, providing support for capital investment
and enhancing safety nets suU&EWPCBasfbheds maki cg mpth
suppress repguatnetgieoinggh i nf ormation di-waeéemirnabdbroal vis
and safety confiarnmpaniozna ebhipwsnesdtl aeg e HMEPCO Hol di ngsd A
Response to the Governmento6s Policy on Ftulkkeusthamdal i n
Dai i chi Nucl ear Power Stati.on t( riesl eianspeodr tdaon t A pteoi | c O

ut most to foster understandiungdg dofa Ircedalt i commrhu pi toife
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6.3.221 ssues and strategies relateaeld itrod ushter icarle aan d ne «
base through decommi ssioning

As described in 6.3.1.2 (2), TEPCO is making vari

these efforts wildl not produce visible results i mr
Forhe ef¥ €reaofoh of new | ocal i ndustries ", const
facilities in the 2020s and establishment of joint
on April 27, 2022. I't is necgsbanythesstefhtdotty, pbed
relativetgl éd argeest ment and are expected to have
Hamadori area. However, as advanced tpeecrhfno rgnuaensc ea r
products, the i ssuemitso hporw ntoot icnogn naecctti vteh parti ci pat
Therefore, for the time being, it is important to
credi bl e manndrm,crienacsleudd ipnag t"i ci pati ®nSwdp drotc afl o re nlt e
enterprises to step up". I't is also important to
and industrial organi zations, and other organizat
decommi s-sebated facilitiess,trtuhcea isomh e duloep efrradm ongn |
considering engagement with | ocal communities i n t
pl acement, and to proceed with the activities whil

With the understcamtdi agt wrfs ,priitmei s necessary to ¢

ordering and contracting that wi || make it easi er
i mpl ement these methods on a trial basis. As a res:
in 2020, it became clear that | ocal companies do
but tend to want to enter the market as a subcontr
properly wunderstanding the i hteaemtmpams eand anesachse me
established to benefit both parties by not only ap
existing prime contractors to place orders with | o
wi || contri buiten tmf tdirederrsomorom | ocal companies b
beneficial to both parties. I't is important to i ni

community and Fukushima prefecture for therlong t ¢
exampl e, by considering initiatives that will ena
certain scale of orders, after analyzing the detai
companies with relevant orgamnhzatdiecosnmiviisli enkegp wmo
At the same time, with regard to human resource de
Engineer Training Center of the Fukushima Nucl ea

established in 2018, anidonrhaosf breaedni agotrioovn dpirnogt eecdtuicaoan

on specific mavoétageueheasrliowty handling, shoul d
I n parallel, specific studies and preparations for
accel erated. I't is important to steadily promote t
in the situation as appropriate, and to build a f
the decommi ssioning project mdhdhumamdernved opr d o .al C
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I n addition to research and devel opment rel ated t
the region move into the region and provide techni
engineers and r esesatracyhienrgs ivni stihtei nrgegainodn i s expect e
i s necessary to establish the necessary environme
personnel can integrate into the | ocal communi ty
partacuy it is necessary to take into consideration
education so that not only single people but al so
this regard, as well as pHFwknodhinmga tpree fredtuarme odp e ree
l12municipality Mi gration Support Center" that h e
muni cipalities, mainly from outside the prefectul
evacuated areas bayraepmbgooatngnwadd settl ement. The
di sseminating information to people throughout the
providing various types of support to those who wi
|t i s mmbsobant to consider the possibility of col |
initiatives.

To steadily promote these efforts for coexi sten
strengthen the organi zationale st onset coepwirahimnTbR
department. As mentioned in 6.3.1.2 (2), TEPCO has

departments for regi onal symbi osi s, and ef forts
decommi ssioning ar e agrdad uwanldl ygamoviinmgg af ccrew t ai n | eve
| ocal community. While keeping this trend advancin
internal ef f ofr dors o anmlgo enadeusseE &r y

Mor eover, it i s netcreesrs@trtye nt oc ofoyretrhaegri on and col
government s, including Fukushima Prefecture, and
Fukushima I nnovation Coast Framework Promotion O
Recovery PromoomonwlOrglanazatoperating a -hosthitngons
mat ching business meetings. NDF will provide appro
symbiosis, and will strive to strengthentscoamer at i

rel ated organizations.
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Li st of

Acronyms/ Gl ossaries

As Low As ReasonaRiilsykofksd alct & d afbabre

ALARP as reasonabliyncplruaccitn gc arbilsek / benef
taking feasibility of risk redu
As Low As RAecahsioenvagbhbelyepr i nci pl e of

ALARA pr_otec_tion in which it advocate
mai ntained as | ow as reasonably
and economic factors.

AWJ Abrasive Water Jet

DOE United States Department of Ene

FP Fission Products

HI C Hi dimt eQont gi ner

| AEA I nternational Atomic Energy Ager

I RI D I nternational Research I nstitut ¢

JAEA Japan Atomic Energy Agency

JAEA/ CLADS égﬁiAer?é)lelaboratlve Laboratories

MADAval uati |Mulattitri bute decision analysi s

NDA NuclReacommi ssioning Authority

ND C Nucl ear Devel opment Corporation

ND E Nucl ear Damage Compensation and
Corpomratio

NF D Ni ppon Nuclear Fuel ,DewHd|l opment

OECD/ NEA OECD Nuclear Energy Agency

PCV Pri maoryt ai nment Vessel

RPYV Reactor Pressure Vessel

S/ C Suppression Chamber

SED Safety and Environment al Detr i mg¢

SGTS Standby Gas Treat ment System

T MR Three Mile I sland Nuclear Power

PenetrXx2 i on

Penet rXxat iBcrwv

PenetrXx6 i on

Penet rXebtoiPdCrVv

Center of t|Thproject that promanteschucll eqy

I nt el Ipirpgrecihuman resource devel opment gat hy¢
Operating F[Operating bBluoddi fgst he

. The commitment to the people of

Commi t ment . . . |

reconstruction and decommi ssi oni

Kashi wkKaakiwi{Kashi wkKaakiwa Nucl ear Power Stati
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Techni cal St rDeetceogninti sPsliaonn ifnogr o f

TechnStcraat eg/Dai i chi Nucl ear Power Station of
Hol di ngs, l nc.

Technical pr/Prospects of processing/disposal
its safety

Internati ona

InternationaheFDroomonssi oni
Dai i chi Nucl ear Power

ng o

Station

SubmerROWI e

Aremot el y supaerea tseg tbhu eey (vRehmoct! eel y
Vehicl e)

Ly o i Gover mdnewnel dDpi@ad-dotgr m Roadmapo
zllgzngla)ggterm decommi ssioning of TEPCO&6s Fukusg
b Station Units 1 to 4
TEPCO Tokyo Electric Company Hol dings,
Amet htoad eval uate the amount of n
Nondestrastsialt he sample by using radiation,
transmitted from the sampl e
Fukushi ma D‘Fukurshlma Dai i chi Nucl ear Power
Hol di ngs, | nc.
Measur ement A technolpgy.to grasp | octahtei on
(fuel debri:chara_cterlstlcs by cha_nge of nu
the difference ofatemMmubyg) when
technol ogy ) )
cosmos and atmospheric air and
-IF;Zrd%itinMiR&atMeasures-técRmsMid?eduction at TEP
Ri sk 9 Daiichi NPS (Risk Map)
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Amount of radioactive materi al co
Inventory concentration of radi oacti ve ma
radi oactive material)
Well plug |At opovtea screen upper part of Pri
(Shi el d pluconcrete (It is the floor face of
EngineerinlDesign and other work to apply te
Cask Speci al container used for transp
Subdrain Well s near the building
Sludge gen|Sludge <containing high I evel of
decontamindecontamination device (AREVA), W
device (wajwater treatment from June to Sept
sludge)
Spray curt|{Watering to contain dust and all o
Sludge Muddy suldstrancenud
Slurry A midimfiyl and ,mientecr.ali n water
Zeol ite Sorbent used to recover radioacti
Shel l Stru‘Astructure in which stiffener (a
the force applied by the plate (s
Tor us roomAroom t hat hous—ebap_eldasgppdeﬂsion
water f or ceomer geomdy ng syst em.
Fuel debriNuclear fuel materi al molten and
reactorsoaniddirfei ed due to | oss of
Bi Amet hod for evaluating the types
i oassay X .
into body by analyzing samples fr
Facing (pajCovering the ground surface in th
Pl atf orm Footfionrg wostkal |l ed under RPV insid
Fl anged talBolted assembly tanks
Pedest al Acyl i ndadsemdnt t hat supports a bo
Mani pul at olRobot arm to support fuel debris
Mo ckp A model whichnids cdaesk gdreadlo t hing
Bor'c.ac'dSoIubéetert:osnorbe-ac(dosbbution)
chloride
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At t achmeReavilsi on eafn<tochmrgeMind Roadmap and the earl.i
Technical Strategic Pl an

[1st Edi tMiodand 6 ntyehrem Roadmap (December 21, 2011)]

-ln response to completion of Step 2 described i
the Fukushima Daiichi NPSO compiled by the gove
after the accident, t he n e cde sosvaerry -a mndb@d simgerdens, ti on cH ¢
to maintain securely stable conditions, fuel ren
were compiled by three parties of TEPCO, Agency
I ndustrial Safety Agency and conclude -tad onrTghre

Countermeasure Meeting.

- Basic principles towar-té#ongpleément at iwvoer eofpr mipd
schedules were establisbedpbyodcoemgi prgi bheopede
the period up to spent fuel removal start (1st
compl etion of the 1st period (2nd period) anfdr o
compl etion of the 2nd period (3rd period).

[ Mlachd ontgerRmadmap Revised 1st Edition (July 30, 20
-ASpecific plan on the matters to -AetHad@renssediwail
devel oped by cbEpC@tafonemf Step 2 was reflected ¢
wor k progress were clearly defined.

[ Milachd ontger m Roadmap Revised 2nd Edition (June 27,
-Revised schedule was studied (multiptieopl ahseaeh

concerning fuel removal from SFP and fuel debris
above.
[ Technical Strategic Plan 2015 (April 30, 2015)]

The 1st edition of the Technical wWwdrriaftiegd ct éd tamo |
Mi-dn-dontger m Roadmap from the viewpoint of proper

of the Fukushima Daiichi Nucl ear Power Station.
( NDF was inaugurated on August 18, f2@xéd4sinngebNg
Compensation Facilitation Corporation)

Decommi ssioning of the Fukushima Daiichi Nucl ea
reduction activities to protect human beingsaten
generated by the severe accidento, and Five Gut
oriented) for risk reduction were proposed.
Concerning the field of fuel debri s retrieval ow
met hods as the ones to be sttwudpeadntsey emet ved)y; il
entry method, and tshiedepaernttirayl nseutbhnoedr.si on
Concerning the field of waste manageemesnttud ipeod -aford

|l ongegrm viewpoint based on the basic concept for
processing method.

[ Mlachd o ntgerRmadmap Revised 3rd Edition (June 12, 20
-While much i mportancedwasi pactpdngnibiyskhcti ons w

could definitely be reduced in the | ong term.
- Targets for several years from now were concret
retrieval (two yesartsarlgaetteerd )f,r ovno Inuomme waeducti on of

stagnant water in the buildings by half (FY2018)

[ Techni cal Strategic Plan 2016 (July 13, 2016)]
ln response to the progress state ofthaeca@amimiSs siad
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2015, concrete concepts and methods were devel op
of the Technical Strategic Plan 2015 to achieve
debris retrurivtad wWhirchl aich expected to be compl et
Mi-dn-d ontger m Roadmap, ACompiling of the basic con
radi oactive wasteo which is expected to be compl

[ Techni cal Strategic Plan 2017 (August 31, 2017)]
- Feasibility study was conducted on the three pri
determining fuel debris retrieval policy weerlei nm
engineering were recommended as strategic recomm
Recommendati ons were made for compiling the basi

[ Miachd ontger m Roadmap Revised 4th Edition (September

- Policyfuel debri s retrieval and i mmedi at e ef f (g
recommendati ons.

-Basic concepts concerning solid waste processing

-l ndividual work was defined based denc anhnei svs ieompion

[ Techni cal Strategic Plan 2018 (October 2, 2018)]
-The Plan added contaminated water management and
fromtrmiodi@grm perspective that overlooks$ Enmkiusdi e
NPS.

[ Techni cal Strategic Plan 2019 (September 9, 2019)
-The plan presented the strategic recommendati on
i mpl ementing unit as wetlédo#wgrmheedspectioer t ham
decommi ssioning of Fukushima Daiichi NPS includi

[ Mitachd ontger m Roadmap Revised 5th Edition (December

- The first i mplementing unirtetancvtahe waeteh adecdtefr mi u
- The methods of fuel removal from SFP in Units 1
- TEPCO maintains the current target to suppress t
150m3/ day within 2020, i nleaeddsdittiham, 10DOtM3t/ e yn emv {

[ Techni cal Strategic Plan 2020 (October 6, 2020)]
-The plan characteristical layn-Hiomtd ud e@e o mmmii s in@n iof
identifying of requirememetsrifevalt hmetshoady todwdue
scale, clarifying of the concept for ensuring sa
management system in response to the growing i mp

[Techni cal St r@2(Ee@dtco P Q2 2,
- The plan pgrhesdrstsaucks to be addressed for the tria

of the new coronavirus infection, the issoues utra h
expansion odl eetancevtahe seftfroerattse df owa ttehre, ALhPRS e of
processing/disposal met hod and technol ogy rel ate
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At t achmeMaj &2r ri sk reduction measuresc@erdo®raofed

action
Change in the risk |l evel over time assessed and
Dai i chi NPS i s -Is.howme iwerFtiigcalA &2xi s i n the top gr a
l evel in common | ogaritaimiaxissasrowndnumieehoof zymar
Al though the risk I evel at the time of zero year
fuel in SFP which Il ost its cooling function and t}
af ttehre acci dent the risk I evel has been reduced w
Potenti al and Safety Management, because of i mpl
cooling function restoration of SdrPshy cooorlda nsgp roady fs
nitrogen injection, et c. (in 2011) as wel/l as the

due to decay of radioactive material s.

The risk | evel in 0.5 to 2.5 years afterrttihcealacci
axis is in linear scal e) with the breakdown of m
contaminated water, and the others) at the bottom
years after the accidenithsthbeveinsknl ehel bomtut odompt i
demonstrate that a continuous risk reduction has b

@ | Fuel removal from Unit

- 8 4 SPF started

g n

=

[ —_
B 2 T
Tg 20,1 2,345 6 7 8 91011 2
o Year after the accident 5
© c
g 35
3 . . 3
< Mid -and-Long-term Mid -and-Long-term %
3 Roadmap Phase 1 Roadmap Phase 2 =

(%]
g < > < x
@
Risk level in the right
graph is multiplied by 10
o5 1 15 2 25 3 4 5 6 7 8 9 10 11
Year after the accident Year after the accident
Fuel debris ¢ Fuel in SFPs Contaminated Fuel debris Fuel in SFPs Contaminated

water, etc. water, etc.

Eval uatuiedn i®&f pfeE®r s after the accident occurred reflects t
testing on s®rRPR downl.i {gdor detail, see Fig. 3 in Chapter 2 o

Fi 21Reduction of risks contained in the Fukushir

178



Change in the risk |level with further breakdown o
after the acci denrt. iW tshhoawn oignarFitghhmiAc2 scal e, ri sk
are too smalll to be displA¥ke.d FKFuwelt hien Itime aCommard e
Storage Pool and the Dry Cask Temporary Custody Fa

of sufficiently stable management. The fAstagnant w
Fig-2wAa2s assasseddob the information on the stagnant
of-80years after the accident. However, since 9 yea

containing sandbags placed in the basagthempeofttuhe |
incinerator building has become clear, and this in
Among the major risk sources, fuel debrzieojiteel

containingamdansdgdagrsd|l y waste genehraavtee dr eblya twavteelry thr

|l evel s. Although, in recent years, the treatment o
and the risk | evel of the Astagnant mwadrraicdce dluiinic
trend, attention should be paid to zeolite sandbag
future decommilsnsiroengsaargdo mtdor ¥ . waste generated by wat
l evel is higher than cthhne cad s eSstsrnaetnetgi @f Ptl men Ded 21

accident), because soime KRILCS asflfueactyed hbyeddetoa bierr
tranedlenr raddi ti on, as for the water stored in tank
| evesl hihmmerl 0Ot years after tthheei gadi darctt idfy tsnterfldentatiuam
det ect erde mai atdhneoge n 6 avhatteedr i n t he f | an dgHeodvetveerrk s sd wnrcie
the treatment of storedselat ewa $,nithhlep nagogtdeaslis nrkiss k

onsi dered (thor digeSteiogheadr wat er i ntthamkg¢ hesteivmat adthp)y
Fig:2 A2solid Iine : .stored water in tanks)

\ N C e o ~ =~ ~ Site total

N Fuel in SFPs

Fuel debris

Stagnant water in buildings
+ Zeolite sandbags

Contaminated water in trenches

Stored water in tanks

Stored water in tanks (Estimated)

Secondary waste generated by
water treatment

Contaminated structures, etc. in

Risk level (Logarithmic scale)

buildings
Rubbles, etc.
0 1 2 3 4 5 6 7 8 9 10 11
Year after the accident
Fi g.-28RBange in the risk |evel for each maj
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Q) Fuel in SFPs

From one year after the accident, rubble was remo
at Unit 4 in preparation for fuel removailsktdfereb
fuel damage by rubble in SFP and controlling the
after the accident, fuel removal was started and |
Fuel Storage Pool with |l ow Kalfevgl Maaagleomeat ed apd
20 1'8.)

Al t hough the &effect of risk | evel reduction was
Management through the diffusion control function
this effecnr &matsl peleostubecause the building cover

for removal flnfweldernt®8FPrevent dust scattering

cover wil/l be installed by FY2023, and fuel remov
FY20%8.

For Unit 2, a gantry for fuel removaactwod | bdiel dinn
and the removal of the fuel in SFP!?%s scheduled tc¢
In Unit 3, a cover for fuel removal was install e

preparation for fuel removalSHR ownsSFsPt, artthed ffruem /

After that, transfer to the Common Spent Puel St ol
I n case cooling fuel in SFPs is stopped, the pool
l evel may | ower due to decay heat. I n and after |

i ncorporating the observatiomfttheat ctolod irnigs e hiunt dwan
was sl ower than expected, the risk level of fuel
because the time margin before the risk of water |
(2) Fuel debris

Al t hough fuelahdeghird é&svewasj vastt after the accident
state, and in addition, radioactive materials wer e
decay of the radioactive material s, but gl so by
Management because of restoration and strengthenir
As described in (1), the diffusion control functi
associated with the dispersion of fudle delkriesasean

Safety Management; however, this effect is current

Decommi ssioning project, Status of the decommi ssioning wo
El ectric Power Company Hol dings, I nc.

19The '8St udy Group on Monitoring and AsseRehentencf Ip ddSitfaite
progress of Unit 1 of Fukushima Daii chi NPS andTakyydl e r el
Electric Power Company Hol dings, Il nc.

120Mi-dn-Hontger m Decommi ssionin@l26BiTohy®l Ehe¢MarchPower Compart

I nc.
IDecommi ssioning project, Status of the decommi ssioning w
(Website), Tokyo Electric Power Company Hol dings, Il nc.
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©) Stagnant water in buildings + Zeolite sandbags
Al t hough stagnant water in buildings is generate
groundwater intothkberbseskl|l dievngé, hascbeen | owered d
of cesium sorption apparatus (KURI ON) and Second
effect of s ubsdirde nismpaenrdmel aabnlde wal | s, water drainag
of taédeawbipon of Third cesiuml bprpThba sappgnabhtuswé®tdé

the buildings so far significantly contributes t
contribution by fuel removal in SFP.
4) Contaminated water in trenches

Al't hough the contaminated water of high concentr
pipe trenches in Units 2 to 4 since i mmediately af
the treatment of the stagnant@22wWNitthe rr ehgaasr b eten tchoemps
pipe trench of Unit 1, the concentration of which
the stagnant water #s under consideration

(5) Stored water in tanks

There are several types of sft o eerdt wraa ckiro aicrt i v b e
concentrations depending on the stage of purificat
water generated from the purification process of

and SARRY stored as welded tank water. After that,
radionuclide removal equi pment (ALPS), etc-, and

treated wat etrr,e acttecd waAtLePS and wat ercownrcceart rtart eat rhar
wasgenerated frometnlme chwmamdr astyisamem, which operat e
i mmedi ately after the accident, the precipitated
materials (cowaesttuwapgliskbpguated, and the remainin
| i guasjt ei s transferr ¢ a etdat dwee | Idecadk & gaen krsi, sk and | ower
The treatment of the concentrated salt water gene
ALPS ciamteo operation was completed in 2015 throu
advancedumbitdie removal equi pPment (Advanced ALPS)

Risk level of these stored water in the tanks ar e
(for the ecompli eged ainks2014), transferring from f

treati ntgr dahteedSrwater remaining at the bottom of th

ALPSSreated water (in 2020) . The remai nifnlgamncgend ent
2Decommi ssioning project, Status of the decommi ssioning w
pipe trenches, (Website), Tokyo Electric Power Company Hol

2BZ3Theo8t Bt udy GrMarmpi toonri ng and Assessment of Spedi foiwwmd KkNucl! e
Scheduwlre nstruction |tems to be Consainddeortegdr nB aRiesdk oRe d theet i\
at TEPCOO6s Fukushi ma DaiichliEdNRS o(nRidos k TM&p)o, E( Mxntah c2 Pdwer
Il nc.

2Decommi ssioning project, Status of the decommi ssioning wo
Tokyo Electric Power Company Hol dings, I nc.
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tanks icsolHaeicntgr di sman,t |timgn tthlee traemrkasi ni ng wat er,
by filtering, is planned to be transferred to the
(6) Secondary waste generated by water treatment
Many radioactieemomaecrfirmrdom dawt ami nated water to
water treatment. What has been generated includes
waste sorption vessels by operation of KWURI QNnand
2019), lArPAS sby operation of ALPS (in 2013), t he w
ALPS (in 2014), waste sotryppd otnr evaetsmeed ts shys tt ehm  tmodti
pi pe tr enlchheesr,i sekt cl.evel i s higher tShamttelgd ca P4 eans 1t
due to the ALPS slurry stored in the HIC to be tr
secondary waste gener &ddtleCs hyhawataegre terveadturadretd. t o h
close to exceeding t hlait webasmod dredd Walswee afrer pd mamunmed t
during RY2@628gh the number of HICs whose cumul at.
standard value will greandswarlilnyg itnhcarte a shee dcvebms leai toeewn e
be managed so as not to exceed rt ls& bdyteasmgdsatridc avlall yu e
i mpl ementing the transfer opératsilamd.geFdrr oot ldeerc omi
device greatly conttrhdowgklsudgpe tihee matskndwlvelgener a
t hus, the risk 1| evel of etrhae etdo tbayl wsaet cearn dtarreya t wreesntt
increasing trend. As a tsunami countermeasur e, t h
process building (T.P. 8.5m) will be extracted (pl
and transf drervead etdo atrheed®g T. P. 33. 5m)

Al t hough the c owacsardeturratye d elpiaquitced fr omaswhas concer
stored in horizontal welded tanks without the wei |
ri sk | evel has tbeenhhd owppedaadhiet o safety taken b,
concrete base and the weir.

@) Contaminated structures, etc., in the building
There is no significant change at the present monm
et c. i n tshe obmpirli diemdg o f structures, piping, compo
emergency gas processing system and the |like) in
contaminated by dispersed radioactive materials c:
(8) Rub béd teg .

Rubbl es, etc. as solid waste are stored wunder a
storage, in temporary waste storage and by outdo
Management, and the rubbles storaead iontawtodo arc cauhmad
are of the highest risk |level. In the past, the f a
enhanced by soil covered temporary storage facilit
(in 2013), exdpamasiten soeforagki facilities (in 2018),

Safety Monitoring Coontinlg bbébr Fuhkestiemambiassichi NBS (March

182



temporary storage facilit-tesatwabk!|l edasefedrwdste &t
202Wi th the start of operation of tihle tad d(iMaiyo nZ2ad 2
combustible rubbles and other materials stored ou

storage facility after i nkEumteharnrmome t ocoutedlauacre ttedmg
is planned to be discYn2028edtyhgr ¢asi eqadv wlfunre r
install ations and solid waste storages, etc., i

Manageme®t Pl an

16The Solid Waste Storage Management Pl alhEditt itohne) ,F uTkouksyhoi nial
Power Company Hol di ngs, I nc.
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Att achmeOver3vi ew of SED indicator

Ri sk anal ysis t asroguertciemshi e Ar haue dige&rse character

the site, was conducted in*defeteped byg the SPB. i
i ndicator i's an i mportant f acitsokr rteod udcd dioche mEraisairr ie
partially modified (refer to the following pages)

Dai iNPI®ioul d be easily refl ectFeudk imshheinma tD an@gcehaip pNeFVSE ©
of the SED indiodattordamdarthe ombleusalpipnha edairtioc hti h eN|
described bel ow.

The SED indicator is expressed by the foll owing f
f or vassstees samechtt he second is for cont ariiomanud ca, s dihle
first rteefremastediazar d PRanhenttihael astfadbetdy Maoafgemknt

SOoOuUr ces.
"YO'O 'Y'O0 6 00 OO0 w»'YO
"YOO YO0 6 00 "YYYOOVYSTY

Each indicator is explatapdisibeapd. Rafehdbieagl h@IhP c ¢

substdetajl s are ansoti tgiivsenmnohteruesed i n this section.

lHazard Potenti al

Radi ol ogi cal Hazard Potenti al ( RHP) is an indic
radi oactive materials and represents the impact t
total amount of r acil eacteidve materials s

e e TOETTAO DO £
YOU 0t VOEWr—F——F—. . .
0€¢&00D®BWO €1

I nventory aiss sheoefwinhbypyd tdowaofi viits)k sources and the
Potenti al (STP) and cormaes awistkst heo STPe | af fded ti invea

vol ume of water required to dilute 1TBdreatli andoonac
dose coefficient. Ingestion of a certain amount of
in a radiatioof exmB8gurE®EhadoSED indicator radmnsae¢ern wat i

dose coeffici entanbdenthvael eant iionngest i on

DEVQEAET BOQQE OSYEW BOD j YO 1

me e , EPGR0O02 Rev

L2ZINDA PrioiCalea r s
tion fo Raw.i d,| oMdarcaH Hakz®.r

r tab
2 nstruc rot



Form Factor (FF), 3d4ds sisodamc @ppo @by ehdw much radi
materi al is actually released depending on mater:i
indicator is set assuming theadadd®dd % mft ra dd oxae ta fv eg
when cont ai nmetnottlhfowsrt c tainodn tihsat 10% of radioactive

case of powder based on the measurement dat a. Beca
of solid is set to a sufficiently small rwdlewaes ealssu
I n Ta3kll,e skeveral expected forms, especially for fu

by the NDA. The scores for the form of No.4 and No

Control Factor (CF32,6 aiss sahno & pnrdei stepntaddrl &1 Wowance ava
before restoration when cuafrsatmtb If el ncttdatoen same i Ind sati .n i
account exothermicity, corrosivity, flammability,
criticalitaytypitoalr wbtehi stics of risk sources. CF
by the NDA.

Xafety Maii&®e aduD

Facility Descriptor (FD) is an indicator represen
is suffi Ri sbotuces aoé.ranked by score based on a con
integrity of the facility, redmemadamayidfi omgntedicn me

Wast e Uncertainty Descri prteopr e(sWuhle)it g s amy i ndnpaa
geemr at ed or not when the risk source reasmoveael bias edel
on a combination ofleghadbhacibtof sthactudkngource, pa

monitoring condition, &etc.

As these indidattor sbearagpdiifefdi awl t he Fukushi ma Dai
defined by the-deDA netdh eays asriBEBwraenidn B@dblhles pecti vel y.

BSafety Man3aSgRe meBnER U

The def iSSSIRt,i @ E®Jised for Safety Management assess

soi l is the same as the one defined b3%.the NDA and
Spedadsi gni ficant Risk (SSR) is an indicator conce
thr osighh iassst achce to the site boundary, groundwater

urgency méasakeésng

Benef it of Early Remediation (BER) is an indicat

i mpl ement ati on of measures against risks.

Charact eUniczattiadmt yi fdCiU) @atiars saenss reliability or ul

assessment mo d e |
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Tabl3d AMefinition and score of FF
No|For m FF
Gas, liquid, watery sl udg 1
2 |Ot helrudge 1/ 10 = (
3 |[Powder and removable cont 1/ 10 = (
contamination, etc.)*
4 |Adhesive* or penetrating 1/100 =
penetrating contaminati or
5 |[Fragile and easily decompg 1/ 10, 0840
(Mol ten Core Conetetk*Ilnt
6 |Discrete solid (transport 1/100, &80
human power such as pell €
7 |[Large mosnowlliidactiicvated conm 11, 000, E6Q
*Form which is added to the NDA def ionfi ttihoen Fuok uesnhhiar
Dai iNPISI
Tabl3DAfinition and score of CF
No|Ti me all owance availabl e CF
1 |Hour s 1
2 |Days 10
3 |Weeks 100
4 |Mont hs 1,000
5 |Year s 10, 00
6 |[Decades 100, 0O
TabI368CA i taenrdi ascore of FD
Criteria NDE
Categ ( NDA definition is modified to Scor ¢
of the FukudNW®PiEma Daii chi
1 Nocompordemt di ffusion control func 100
assessment for containment functi
2 fiSaf ety assesstaemrbtcsatichbatd mat of 91
assessmeat$dd abcyc itdhkeh eecttcs.,.c Gimpo i ®m
di ffusion control function is sin
3 fSaf ety asses@ment esniit @i admat ofo 74
caused abcycitdhkehect s, et c.
Theompordemt di ffusion control fungd
4 fiSafety assesm@mmant santtfeheatdi met ol 52
(such as tranrsdceayeesttydgfeathednti s k s ¢
cont ai ned mpro fiteme di f fusi on contro
Theompomwmentdi ffusion contfsafefwynct
assessmendesdtrsittheer ita me ofda assessm
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5 Integrity of diffusion coando
assessment critemtftihle ar enes atfi
transfer,r daewdaaofieonrh)e ri sk sou
Freqguency of fmcrtuirm @i ely ifodh

contingency occurs counter mea
source contcadmpeodadmt n dhte s uf fi
Theompodemt di ffusion control

fi s dfu 29

svfoir é
rce.
and

sur e
ci en
f ung

6 fSaf etes samesnt Oicy i & eatrii gafhiee d i umet
transfer,r aacewudedfieonrh)e ri sk sou
Frequency of fmcrtuirdgesrckey pof, a

not sufficient.

preventing di ffusion of «loepeoras ke

iolf W 15

rce.
nd ¢

Theompotremt di ffusi on control fung

7 iSafety asses@mmenti sf fitheer tatmel of 8
transfer,r daagewdedtfiechrh)e ri sk source.
Facilitieshdifesgeissimgindexad sitt emi a |
surrounding area, and the potenti
di ffusion impact*5 of tace) atakt Isio
Theompotremt di ffusi on control fung

8 iSaf asgpessmentarsgaitefitehde untmel of 5
transfer,rdacgewdadgneonrhe ri sk source.

source to afHifempothesees.

The potentiality is high to make

Theompordemt di ffusion control fung

9 MiSafety asses@menti sf tthekr itatmel ofas 3
transfer,r dagewdatfieonrh)e ri sk source.
The potentiality is |l ow to make (
source to @fifampothesees.
Theompordemt di ffusion control fung

10 fSaf et ys merste soaristad ri isd itehde untmel of 2
transfer, treat mkdathe coadlslke cstoiuarc,e .
The potentiality is |low to make (
source to @fifampothesees.
Theompordemt di ffusi on control f ung

*1. This refers to fiat the timed of study on

*2. ASafety assessment criteriad described i

measugtesul d be takeno or fAsecuring of diff(

basis evento.

*3. This refers to the time of Arecoveryo of

SED score shall be studied.

* 4, Exter naatlureavie ndtiss a(snt er s, etc.) are postul

*5. The potentiality of diffusion of the ris

receive external i mpact caused by continge

et c.

187



TablI3&dCA i taenrdi ascor e of WUD

Criteria NDE
Categ ( NDA definition is modified to Scor ¢
of the FukudNWPiEma Daii chi
The maiterf aél (which contains fis
Necessary information (existent ¢
etc.) for work raecbudetpg. tire ait meu
1 be confiesmédhgaamacdhd contlirlod n @aen dwistul 100
monitoring, etc. are unavailabl e.
Handl iimgriag ff iotchaetulr ef eortm or condi t i
reasons where the form is not pr(
i nspeccioanlt ai ner .
The maiterfiaél @whi akthaxe fissile
Necessary information foecwuve&ktyd.r
2 insufficient, and control and sur 90
Handl ipm@cit s ctahlmelue rffeoortm or condi ti o
reaswmsre the form is proper for
specioanlt ai ner .
Al t hadagh maitse raicatli ve, b uvita sitse)not f u
3 Necessary information fpopecwoe&tyd.r 74
insufficient.
The maiterfiaél @whi akthae fissile
Necessary information foecw®dlicyir
4 obtained (can ebset iciogntfeadn dnecdo ot r ol 50
with monitorilnghl etc. are avai
Handl iimpriag f iotchasulr ef eortm or condi ti
The maiterfaél (@EwhHi alkcthase fissile
Necessary information foecww®dicgir
5 ) . 30
obtained, and control and surveil
Handl ipm@acit § otahlmelue rfeomrtm or condi ti o
6 Al t ha lhg@h maitseraicatli ve, buwasitse)not f u 17
Necessary information foecw®dkyir
Al t haugh maitseriinaalct i ve* 20,9 & o mehtarsi cp
7 instability. 9
Handl iimgr rias t itchaeulr efedirdam or condi t i
Al t ha lhg@h maitseriinaalct i ve ,o g o rheatsr ipchay
8 instability. 5
Handl ipm@acit § otahlmelue rfeonrtm or condi ti o
The maiterimdcti ve andmgéame timisgahd
9 has sufficiently |l ow | evel of i ns 3
Handl iimgriag f iotchaculr ef eortm or condi ti
Thmat eirs alnacti ve anamgéame timisgahs
10 has sufficiently |l ow | evel of i ns 2
Handl ipm@acit & otahwelue rfeortm or condi ti o
*1MMActiveo refers to possessiasighilhiecamniay
affects control and wor k.
*2l nacti veo-prosfserssitom mdn activity or posses
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Tabl &5 ADefinition and score of SSR,
I ndi c[Scor Criteria
25 |Ri sks mewlbeed within 5 years.
SSR 5 Ri sks may be realized within 40 ye
1 40 years or over (There is very |
20 | mpl ement ati on of measures can red
magni tudteaorl caate control stepwis
BER 4 | mpl ement ati on of measures can red
magnitudeaenrdaici | i tate control
1 | mpl ementati on of measures can onl
andandatci |l itate control, either.
(1) +(|(1) Assessment for the presen
20 |5 to 1 poMajor nuclear types and
point monitored.
2 poMonstored, but insuffici
(1) +( assessment model
4 3 to )
cu oi nt 3 poNotsmonitored
P (2) Assessment on future pred
1 poSonfficient site characte
(1) +( constooncbf assessment mo
1 5 oi 2 poMagtosr: characteristics rep
P obtained.
3 poiThese is no model usabl e
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At t achmeRitsk4d sources t hat adadree snsoetd eixnp | tidaeutmheayg 0 r r

Maj or risk sources are |isted in the Table 1 in C
decommi ssioning of the entire Fukushima Daiichi NP
are not explicitly addaess.s eTdalbilfieo tAdee snaporwassé& e
the accident and radioactive materials with | ow ¢

summari zed witKMeasdrerestfeemt Ridk Reduction at TEPC
Daiichi NPS ¢(Rid&dMbpPdbher NRA.

Tabl el ARi sk sources thaaddarssredt i eax plhiecim®ljyr ri sk

| ssue Ri sk sour Descriptions
The floor subifbaued dohgs and r
di sposal buildings of Units 1
Sfudge on tH4 reactor building remain expo
the buildin|[the exwasut ¢B8d2For reactor bui
to 3, process main buil ding 4§
Liqui building, stagnant water proce
radlog Underground| The residual water in al | t h
materilly 4pk compl eateclow®reids mantl ing and re
under consideration.
Accumul ated|Extracted by the <comprehensiyv
site 2013 Since then, the concentra
volume of bewangrcaeeke® accor di
Fuel in Uni|lUnit 5,Unilt, 36756
Spent contr| Spent contr2354r7088roedcfragmen
Spent oy ¢, m33%,  The major 6rlucl ide is Co
ool water|Salt rebowveas 2nto 4 was compl e

2’NRAMeasures-t Eom Ri d k RedPWCcHKaisloms it ma D@RIii £hd MANRWEBS0 2 b
Edition)

WThey¥sStudy Group on Monitoring and Assessmen3dts oPr&8peeséied
of the treatment of stagnant water in buildings, etc. o
BlThe Metehing of the Secretariat bértbhbecdemamsboonCagnaadm€a
Water TrieRe meménc-®©inBe Monitoring Status (Conditions of Wa:

1 to 3 and Underground Water Storage Tanks) o
Comprehensive Risk Inspection o«oft sFwkiusshidmea tha&ieidd tiw NP ntdhe
Resul(tApril 28, 2015) Tokyo Electric Power Co., Il nc.
B¥TheoOMeeting of the Secretariat of the Team for Counter mea
Contaminated WdtRerf eTremmateonfelnd ottaatmisnat ed water and other a
the premises24ag2@0df March

B¥4TheoOMeeting of the Secretariat of the Team for Counter mea

Contaminated WdtRef efreextBragret st atus of spent fuel , etc. o
BBNRA Material of interview with the | i cleunnde8 e2PS0tdkyo Waste
El ectric Power Company Hol dings, Il nc.
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Tabl el ARi sk sources thaadddarssredt i ax plhiec 2Bl vr ri sk

| ssue Ri sk sour Descriptions

Rubbl es aro

buildings Di smantling of rubbles scatte
Solid buildings due to hydrogen exp
radioac pl anned. The amount of rubble
mater i {

Waste befor 185,816 dr um¥ alrhee sntaojroeCd6riu c |

earthquake

Rai nwalteerkti| Rubbl e on the roof was remove
Countelbuildings provided. Purification mater:i

Check valves were installed i

measur e ) 37
was repaired® andaciogedf the

extern T.P.6mM.&Pn@. 5m wa¥e compl et ed
event s,
Megafl oat The work of bottoming and?®® nt
Revet ment maintenance and emb
Dust in opelBelow the taredetaswalcwaygdfal) . ( 1
Gradual l y*declining
Radi ation s|On the 3rd floor, beams at se
the 3rd andl maxi mum of 45 mSv/ h was measu
I.mporteof Unit 3 R mSv/h was Yabserved
i ssues
progreyDrainage In drainagé: Al]o@sered tYS1ND -~
decommi ss drainage K, the contamination
Reactor building was removed,
to 67 Bq/ L. In addition, p¥ri
and measures such as optyme i B3
monitors Were taken
BENRA Material of Interview wi Ekhbusénfadi AReshoMani dbor Saat
Common Facilities for Common Spent Fuel Storage Pool and

Storage Area of Fukushima Daiichi NPSO0O September 21, 2018
BThe B&tchetariat Meeting of the Team for Countermeasures f

Treat,m&ef erd4nc®rd®gress Status in Rooftop Rainwater Measur
18The4th Study Group on Monitoring and As sfeesrsenm8cnet Plod g rSepsesc i f i
and astoufs studies on measures to control the generation of

and watiishre pler bwi |l di ng

WThelsStecretariat Meeting of the Team for Counnaetrentde aautreers f
Tr eat,iireenfter ehicRPr @8gress Status of Megafloat Project at Fuku
Ri sks

“pDaily Analysis Results of Radioactive Materials at Fukush
Company Hol dings, Il nc.

WMThedaBtudy Coommnictctiedeenat yshRBulodshi ma DaiichBPNP8rieBsf efewnce
site I nvestigationo

“The 32nd Study Group on Monitoring and Assessment of Spec

measures for reducing the concentration of waste water in
“WThe 63rd Study Group on Monitoring andsAédRefsmenteoR: SMea
for railnenakiretrroln (Progress status of installing purificati

buildings)o
“The Métthing of the Secretariat of the Team fori@Gatueder mea
Water TrReRefmeménc&tarting of operation of PSF monitor in |
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Tabl el ARi sk sources thadddarssredt i eax plhiec B/l vr r
| ssue Ri sk sour Descriptions
Exhaust stack mifsmanttisemé Rt w
since August 2019, and the up
hei ght of 120 m was di vided
Exhaust st al di s mantnl iMagy. 1Q 2020, a |id w
meters above the ground to
| mport g ; .
) di smantling Was completed
lssues Exhaust stack of Units 3/ 448
progr e\
decommi ss| Contaminatel As a result of the topsoil an
samples are in excess of the
Bg/ kg) based on the Act on Sp
Handling of Environmental Pol
Mat et al s
W Complcefti Dinsmant | i ng odf Ux htasu slt/ 2Staagac kFukushi ma Dai
El ectric Power Company Hol dings, I nc.
1“6 The KXDtmmiete on AccidenFuRmahymias Dai i the NPS fiReference
investigation and analysis of the accident at TEPCOO6s
“WResults of daily analysis of Radi waadtiave Powkest Spaes oat
Tokyo Electric Power Company Hol dings, I nc.
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Att achmeGharmge in risk over ti me

Overview of the concept of risk mhnaBeenennitf ithhe he

ri sk I evel is plotted in the white region of the g
accepted obueéer themej me will come when such risk | e\
(yell ow region). I n addition, as time passes, the
facilities and risk sources (represewhend biysk heeduwo
measures are taken, the risk |l evel can be reduced
(red region) with careful preparation and thorougl
increased. In thidlwédye thhe griteld tovdle shdficiently
solid line) so that it may not reach into the unac
-
-~
S Area where risk level
= cannot be allowed
9 when taking a long
ﬁ Area where judgment is made e
I whether the risk level is
acceptable or not with close
examination of difficulty of risk
reduction
Broadly acceptable area
Time
Fi A51Change in r¥sk over ti me
48y, Roberts, G. Jonss@anl laanbdorRt i Wal IWonrgktionng, |'s Driving Pro

Reduction Del i welr6y3 8@t PP Dabi LClochf-E0 en @i, l 6 Wea ir g ik nda n ,
Regul ation of Decommi ssi oning anod I1AsstsotntaeedatWasnael Manr:
Decommi ssioning of the Fuk g Rit(mepnDiali i Zhli6)Nucl ear Power
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Attachme&ovebage of fuel debris retrieval

I n t h&ntMomdger m Roadmap i ssued on December 21, 201
fimaterial in which fuel and it ssoclliaddidfiinegd & ,u bneasme leyt,
is nAfuel assembl vy, contr ol hraovde amed t ®tdr uvacntdu rseosl iidn sf
according tol A report by

The condition insi d&eé gRICWGAiss tdae <lhowmeihmnsi ve esti
inside investigation of reac2oar E4nN PHphads tr eascuclitd eonft
simulation test. It does not show any of -1s,pefcuiefli c
debris can be classified by form such as damaged p

--------------

Stub-shaped fuel and damaged pellets
Material with fuel(Core plate)
aterial with fuel(Control Rod Guide Tubes)

— Material with fuel(Steel grating)
1,753 Material with fuel(Control Rod Drive housings)
1 Sediments, floating dust

— Dobm(FuMandpuhdn)

ABlEsti masede iPlCfV tonfe t he Fukushi ma Daii chi

Y9I nternatiiacnalBneAtgym Agemscayn deslpens enearned Worl dwide in tt
Decommi ssioning of Nuclear Facilities in the AftTer math of
2.7, Vienna (2014)

BOManagi fnetxtpeect ed i n De clombiAeshbuicoEmienrggy S€r i8es VNenndW(2016)
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Sincecl ear fuel materi al preycernitteisc aclointsyi,deartatiisomrsat

which exi st i nside PCV shoul d be broadly sorted
containment, tobragefedfhandne includes nuclTlheare f uel
that does not include nuclear fuel material is to I

cesium or cobalt are contained or adhered.
Based on this, aniexamptepbofasual rdebreval target
i Fi g-2.A60bjects generated by core damage have been

criticality measures and the content of fuel, i n s
content of fuel component or form in appearance.
Fi A62An example of organized concept of fuel debri

Fukushi ma Daiichi NPS

o Gl ossariesx and Ter ms

FCMFuel Containing Material suell tcamgdemrentbroands ttdc
conjunction with struct Urnaldk@adtueer itaod si.t sl ta pipse aarl:
CoritAmsubstance that mainly fuel assembly and comp
have molten and solidified.

CrustA hard outer | ayer or shell on the surface. W
hard solid state of sbelinbgbecaesd oh hhghsurf ac
MCCIl product : A product generated by Molten Core
silicone, etc. which are concrete component
MaterihuewAtshhubstance that moltenatudbebasoadhaeced
component originally, |l i ke CRD housing, g
possible to confirm fuel adhesion state by
Mat eri al <cont aAnisnuabtsetda nbcye ftuhedt :adhering molten fuel
but fuel component damybaetdeteoted]l
i mpossible to |l ocate fuel component
mi croscope because particle of adh

extemely small and whi t
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