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international support projects / ElN4} XIBEE &R A

TEPCO FDEC Nuclear International Relations and Strategy Group / BEEFERRAEG

2016/7/6

Timing of obtaining

anszhgj(;klc Tech Consultation/ | international knowledge
No. Category Title Challenge and Current Status EJ‘]E/’\“/;- o os'al Review MREAFHLEHH Related Information
= S48 ## BE-BEORYMEH " o | avss— or/FE =% BRI R
?X_g/d?:x BIFRE o0 /LEa—| Related milestones
Kl B — LR A
The Fukushima Daiichi stratum has backfills . _—
Major Initiatives for Water
. . and the underground structure has become
Contaminated Contaminated . ) . Management
quite complex due to the installation of the land- . .
Water groundwater transfer A . http://www.tepco.co.jp/dec
side impermeable wall, etc. What is the best . .
Countermeasures |control . ommision/planaction/water
way of managing groundwater flow? Where rocessina/index-i html
_ groundwater should be measured and how? P g -
16Aug o o o
01
#E%’é’s’—@iﬂl%lj:ﬁ&%ﬁibb%’z, [ {858 K BE 7y ;’?t%;kiﬁ%twitﬂyujﬁgﬁ
s s = EDFRBEICI>THTHEENMEHELTLD, i p://www.tepco.co.jp/dec
3 3 3 s ol . . X
BRI ARMTRBTER | prasl>amt ERLOH,, HTKD ommision/planaction/water
ETHEESPOTRIETHIDONRLDD, processing/index-j.html
Results of Radioactive
There is cost involved in sampling, analysis and Analysis around
Contaminated ) piing, y Fukushima Daiichi Nuclear
o evaluation. The measurement results could be .
Water Seawater monitoring |. . . Power Station
ineffective as they are measured without . .
Countermeasures ) e http://www.tepco.co.jp/en/n
correctly knowing the status of diffusion. /fukushi
16Aug- u/fukushima-
02 O O O np/f1/smp/index-e.html
; N - - BEFE—RFHEERRED
BUE 5 O ($> T2 - 34 5 £ el AR
~ L [Tt . AR I E S AL AL T QEAHLIA D4 5
BRI R wBKE=ZRIDY P glice ANt gl http://www.tepco.co.jp/dec
W55 {,&3 ), BTNV (Dﬁ;mé“ﬂﬂﬁbgﬁﬁ ommision/planaction/monit
MR DREIEEEL TLKBELH D, oo )
oring/index-j.html
Current only measures taken to contaminated Contaminated Water
Contaminated Contaminated yr ) Treatment
groundwater is to pump it up and to be ] .
Water groundwater http://www.tepco.co.jp/en/d
. processed through ALPS. Are there any other . :
Countermeasures |processing . ecommision/planaction/alp
16Aug- effective means? o o o s/index-e_html
03
s ERIKD LR
BRTE Rt T KDL, <H £ IFHICALPSIZ ;ttﬁw tep%o. co.jp/dec
EZ SR BT kIR K HIBEITITEWE— DIBFBIAS, 0D ommision/planaction/alps/i
ADLFBREHDDTIEL, e himl
In March 2016, the 14th
During FY 2016, the government tritium task Tritium task force
force issued a report on the evaluation of the discussed the evaluation .
tritium processing and disposal options in result based on the Outline of the Report of
. P .g. . P P e . Tritiated Water Task Force
Contaminated . . May.2016. While it is an extremely difficult concept of each option. . . .
Tritium disposal AT ) . . https://www.iaea.org/sites/
Water ) decision in terms of the social aspect, as an Preparations directed ) .
options ) o . " default/files/16/06/outline_
Countermeasures operator, TEPCO will need to make it's policy towards the decision of of the revort of tritiated
on the selection of practical options pertaining long-term handling to be water Tasi forceodf
to the problem of processing and disposal of started in the first half of - = P
the tritium water within the limited time margin. FY 2016 (Mid- and
16Aug- 0 Long-Term Roadmap)
04
201653 A E14EIN)F5
20165 ARICHFF N F I LBRYTA—RIZT LBRYTA—RITTERE | yFh) kAR TH—R
;'J?Z%&LLI;;-gﬁﬁg@niu:ﬂ;ﬁ@ﬂmgf;n f);?%g;%g}u:go% e
s -, I EMICIBSH THREBLE R T —A, Bl R o . i i
s 1 L5y A TS = o http://www.meti.go.jp/earth
Bkl g PUFDLRATTEA | paominn BRI F LOKDILE - 105 0> 2016 %L EEMETIZR |00 oimucionrosonsutais
RIEEIZDLNT, IE%E‘JE:E?RHE?)&E(:IEH-[‘C, HRERY IR DR E IZH] aku/committtee/tritium tus
BEFELLTHHOARMEERFTILELND IT1-#EZRFR (P RH K/20160603 01 html
%, A—K3v7) —J1.ntm
Study of dismantling and removing
underground water storage #1, 2 and 3, which
Contaminated Dismantling and leaked in the past, will be started from fiscal
nting year 2016. While it might be necessary to .
Water removing underground : . . . . First half of FY 2017
decontaminate in cosideration of the possibility
Countermeasures |water storage . . ) . .
of dust dispersion during the dismantling work,
it is required to limit amount of accompanying
16Aug- contaminted water. o
05
tmr,;zmgﬁmn:awm
FHEMEREDLRIZDN
EMSRRIK - MEDREZB. FDF Ak http://www.tepco.co.jp/nu/f
BRI TR B (HEZOBANLRENDELL TR D 20174 LH e Peo-colp
B BRISHOBRAREBENHT ocn'it np/handouts/2016/images
"o
1/handouts_160425_04-
j.pdf
1/8
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Timing of obtaining
Bzr:;h;]jg;/o Tech Consultation/ | international knowledge
No. Category Title Challenge and Current Status AR T roposal Review MREAFHLRH Related Information
B 548 ## B REORYEH Sy L aVHILT— or/E =¥ BARIE R
7_3/_,’7:;( BWIER  |o20/LEa—| Related milestones
RETA B R—JLRARA b
While groundwater levels around buildings are
being lowered, it is assumed that ground water
Contaminated . inflow into the buildings will be continued at
Sealing of gaps g . .
Water A gaps between the buildings. It is required to Second half of FY 2016
between buildings . . . - .
Countermeasures limit groundwater inflow into the buildings with
16Aug- such measures as filling the gaps with sealing
06 material. o
. e HX vy Thin A DT KGR A DR
BRKHE REMFryTIEK |- peml, REMF vy TR KHERET 20165 T4
B E DT KTRAMBRAMAKRDHONS,
Second half of FY 2016
Beta and gamma monitors have been deployed (+At the Tritium Task
at the site to monitor discharge water, etc. Force meeting
However, because tritium only emits low energy commissioned by the
beta ray, those monitor cannot monitor tritiated governement in April
water. To enhance monitoring capability for the 2016, the evaluation was
site contamination and surrounding conducted for 5 . .
. . . . . Results of Radioactive
environment, possibility of continuous tritiated prospective approaches, .
I ) ) . Analysis around
Contaminated . o water monitoring IS. being StUdled'. . . WhICh are underground Fukushima Daiichi Nuclear
Water Con.tl.nuous monitoring [Current concentration of stored trltlateq water is |n.Ject|on, ocean . Power Station
of tritiated water from 300,000 to 3,300,000 Bg/L (half-life discharge, evapolation ) .
Countermeasures ) . http://www.tepco.co.jp/en/n
correction made at March 2016). Reguratory discharge, hydrogen u/fukushima-
criterion for discharging radioactive liquid discharge and no/f/smofindex-e.htm
concentration is 60,000Bq/L. Operational target underground disposal. P P '
level of sub-drain water discharge concentration By the middle of
of tritium is 1,500Bq/L. Continuous monitoring FY2016, the preparation
16Aug- technology with the detection limit being below o o is planned to be started
07 the sub-drain operational target lebel (1,500 for decision on long term
Bqg/L) is desirable. handling of ALPS system
treated water (tritiated
water).)
TFBRIZENT, BiR-VIREZSZREL, BKkF 2016 ETH
DERETOTLSD, MFIVLIERKOE=S
ISHEVTHME L (RAIRILE—DBLBIRDOA (-2016F4 A BT Fo
ERHT A1), METERVRIRISH D, 1FH LARITA—RI=T, oA |4z s N
511 HBRRRE, ADEAILDT-t5, )T FCRYBATREE | a e
= \ e ag |7 LK DEREEARI DLV TIRE ., AEERE . KESK ﬁt . te ogo”co i dec
B Lok x5 MIF2 LK OB | e i o 1) 70 Lk FE (4:300,000~ KT im0 P oo toIn o
3,300,000Bq/L (201643 A B s F- B EAHIE#£), BIREE DA EE. orin /indef—' html
) F 7 LOERIREREEL60,000Bg/L, FFD 2016 E EHF TIC 9 -
LIKBEKDSE LY /DY TEL U KBEKDIE ALPSALEE K D R EA R ER
FBR(131,500Bq/LTH S, EF BIFELL T DR WD REITE T =%
HMAFREERERE= S DIEET 5, ZRAsE. )
Feed water after core cooling becomes
contaminated. After “Cesium Adsorption
Apparatus” (600m3/day, decontamination
factor: 10E3 to 10E5) and “2nd Cesium
Adsorption Apparatus” (1,200m3/day,
decontamination factor: 10E4 to 10E6) remove
large part of cesium in the water, the water is
reused as "coollng watgr. Cespm Adsorpnon Contaminated Water
. . . Apparatus” has been in operation since June
Contaminated Function maintenance w : . » Treatment
Water of cesium adsorption 2011 and "2nd Cesium Adsorption Apparatus http://www.tepco.co.jp/en/d
has since August 2011. Contaminated water is o o
Countermeasures |apparatuses ecommision/planaction/alp
expected to be generated and needed to be s/index-e_html
treated in future. However, the apparatuses are '
not designed for a long-term operation. The
apparatuses might be updated, refurbished, or
other measures for long-term treatment of
16Aug- contaminated water. Strategy must be optimize, o
08 considering cost effectiveness, on-site layout
and waste with the existing apparatuses after
replacement.
PR T IV ERFL- R OREKITE LKLY,
Ty LIRELEE (600m3/ B, BRE{RE10E3~
5) RUE ) LARFELKE (1200m3/H, kR
{RB10E4~6) TREH DI LMK ESNT-
%, BUAHKELTRIRSN TS, Bt AIa R BEE-RFARERKL
BRI HDHEDOD, £ LAREERET201145F BER RIS DT
Bk ED@AW%%E@% 6H b‘%%;t?@AW%%E(iZm 1488 75"535, http:/./www.tepco.co.jp/nu/1c
BEAEYE EFTEGZHRELTLDS, SELIEOMFESE ukushima—
KOFEEL KT DRAATHDH, MERETH np/handouts/2015/images/
FTLLRAEGRE B E LI TIIAL, REM handouts_150115_08-j.pdf
EERKMEB-DICIRBEOEH PIEFNE
ZonsM, BR, BATOER, IBRFERLEICH
WHETIEREWLGEDRETHEL, ELA
RERBILENDHD,
Mid-and-Long-Term
Roadmap towards the
Selection of specialized |Decommissioning of
Unit 2 SF and debris The type of cover and container for SF and fuel cover or common TEPCO'’s Fukushima
Pool Fuel removal covers and debris (dedicated for SF or for common for SF container proposals Daiichi Nuclear Power
Removal . and fuel debris) is to be determined, while around June 2017 (Mid- |Station
containers. o . . . . . .
considering factors with various aspects. and Long-Term http://www.meti.go.jp/engli
Roadmap) sh/earthquake/nuclear/dec
16Aug- 0O ommissioning/pdf/2015072
09 5_01b.pdf
REEBEHNM)EEE—RF
== 0Ol =3 -
2EWSFRUMITT |SHAFERBERER T, SFRURETIVO 2017568 WA — [ ERTORLEES
+ Ao (PEHHO—F<vT) ! . N
quake/nuclear/pdf/201603
17.pdf
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Timing of obtaining
Bzr:;h;]j;k/o Tech Consultation/ | international knowledge
No. Category Title Challenge and Current Status EﬂE/&"/;’- roposal Review MREAFHLRH Related Information
B 548 ## B REORYEH " L aVHILT— or/E =¥ BARIE R
7;3/_,’7:;( BWIER  |o20/LEa—| Related milestones
Bk B LR Ak
. Fuel debris retrieval
. . . - During FY 2016 strategy for Fukushima
Decisions regarding debris removal policies that .
A . . ) . Daiichi Nuclear Power
. . may have a significant impact on the orientation (The debris removal .
Fuel Debris Fuel debris removal of future D&D direcrion, need to be made based olicy to be determined Station
Removal policy L L ; policy ., |http://ndf-
on limited information and under highly around June 2017. (Mid- forum.com/common/data/p
uncertain conditions. and Long-Term ) .
df/presentation/en/4-
16Aug- o Roadmap)) 5. Fukuda.pof
10 -
i ‘ ) 20164t BEE—RFARER R
‘%iﬁ:fbﬁﬁﬁr&ﬂ'ti(:%kﬁ%%&&&u%i?? FT IV ERY H LB
] = ) = JERYELAEIZDONT, D REVEH —— http://ndf-
[ 3| L [ | L & < Ry — s Y
%*'I’Tju ERYHL %*'I'Tj JERYH LA DF, Bﬂbhf:'lﬁﬁl:E?%aﬁﬁﬁ&i?é;&b\ (2017¢§Hj§77 1JERY forum.com/common/data/p
RHLNTLNVS, .‘:!:‘.L,ﬁﬁ'l';*;ﬁ(qlﬁ,ﬁ,ﬂﬂ— df/presentation/jpn/4—
F=v7)) 5_Fukuda_2.pdf
In case of removing fuel debris by means of the Develooment of Fuel
flooding method, while maintaining the boric Debris FI)?etrievaI
acid in the reactor water for maintaining sub The debris removal
. e . . . Technology at IRID
. System for managing |criticality, other nuclides need to be removed. policy to be determined .
Fuel Debris . . . . . . |http://ndf-
water quality while Information obtained so far regarding the water around June 2017. (Mid-
Removal - . . A forum.com/common/data/p
removing fuel debris  |treatment system used during the debris and Long-Term df/oresentation/en/4-
removal in TMI is limited. Detailed information Roadmap) 4 'Fl)'akamori 2 odf
16Aug- on TMI or other relievant experiences will be 0O - <P
1 used references, needs to be obtained.
R L& TR T TUERYE SRR, FkhD IRIDIZ& 1+ 2887 7 R
) REEFHMEF DI ODIRIVBEEHMRELI-FE, D 2017456 BET I ERY H H L DBASE
BRI T ERY L PR T TVRYH LR K |t DZEZRET 2L ENDH S, ZELLDHTMIT LA atRE (R E O —F http:/ndf-
BEESRATLA DOTITVRYHELOBEOKLES RTFLIZDNT, - '70)’ = ’ forum.com/common/data/p
NFETHELNZBEBRIREMTHY, FHIER 7 df/presentation/jpn/4-
BN, 4_Takamori.pdf
If the sub criticality evaluation during the fuel
debris removal operation is based on a Development of Euel
conservative assumption, the result would be During FY 2016 Debris FI)?etrievaI
an unrealistic boric acid concentration, and a Technoloav at IRID
. Sub criticality rational evaluation based on some criteria is (The debris removal . oy
Fuel Debris . . ; . ) . . http://ndf-
evaluation during fuel [necessary. The information obtained so far policy to be determined
Removal - . e . - ., |forum.com/common/data/p
debris removal regarding the sub criticality evaluation during around June 2017. (Mid- df/oresentation/en/4-
the debris removal in TMI is limited. Detailed and Long-Term 4 'Fl)'akamori 2 odf
16Aug- information on TMI or other relievant Roadmap)) - <P
12 experiences will be used references, needs to @)
be obtained.
PR T DY IRY AR RBS S35 11 2R ER R EHAE 20164 IRIDIZ351+ 5 #4771 B
éb\‘; {%%Wtﬁil:§0<glﬁﬁiﬂ'ﬂtrhb HUB T ORF
g = PRETIURYHLE® |[BRELAY, MohOEECEDN-S5EINE s http://ndf-
Jos s 3 z = N N -
PRTIURIML | e 2 a i SEALELS, SELEDTMTOFIYRY e 2 a2 [forum.com/commondatalp
HLDBRDOREEREHEI DT, ChETHLN e 7,)3 (PR df/presentation/jpn/4-
T-ESRAREATHY, SEEEHRES=L v 4_Takamori.pdf
For criticality monitoring during debris removal,
a combination of the overall core criticality
monitoring by means of the exhaust gas
monitor and the local criticality monitoring by
means of the neutron monitor near the cutting Develooment of Fuel
point is being considered. Around July 2017, During FY 2016 Debris Fl;etrieval
while determining the debris removal policy, it is Technoloav at IRID
Fuel Debris System for monitoring [necessary to confirm technical feasibility (The debris removal hit -//ndf-gy
criticality during fuel regarding the criticality monitoring methods as policy to be determined P:
Removal debris removal well around June 2017. (Mid- | forum-com/common/data/p
The results of examining the criticality inhibitors and Long-Term gf/_;la_;ekzemn:)e:tilo; /ec?f/4-
and the criticality monitoring techniques during Roadmap)) - =P
flooding as part of the FY 2015 national projects
16Aug- were obtained, and the criticality monitoring o
13 techniques during debris removal operation as
part of the FY 2016 R&D national projects is
being examined.
TIVBRYHLOBOBRARERELT, IKHRE
:ﬁ::’j(:iéﬁﬁrbé{?kd)ﬁﬁﬁ%?fﬁ EJ‘E'I{EI_%*
FEETOREFE=ZICKDBATMGERFER — g =
i il IRIDIZE T2 8% T I!
A EDEHIEERT R, 20176 AHDT 201645 H:u}zfi;o; %@*47 B
i = TURYHLASOREICELT, BREHRAE .
. PRE L 2 it = Y N —s : -
T TumyL | E7 7RO MURE | (<50t priim s i MR TR B D 0176 BEF IRy |[p//ndf
BRVATL 3 U5 $HR (b E 40 forum.com/common/data/p
] T 7 - . .
15#520155EOETOTIEAAE DBRERT kv 7)) dipresentationfpn/4-
ERUBRI L FIOREHEREETHY, 20164 4_Takamori.pd
EOETOTETITURYHLERBFORRER
FHEERFTE,
Reactor imaging
technology for fuel debris
Fuel debris detection measurement inside detection by cosmic ray
reactor are being conducted using cosmic lay muon Measurement status
Fuel Debris Remote fuel debris " " f L . report in Unit-1
. muon". Information on similar technologies, ] .
Removal detection S . ; http://www.tepco.co.jp/en/n
which is remote fuel debris technologies, are u/fukushima-
helpful. )
16Aug- o np/handouts/2015/images/
14 handouts_150319_01-
e.pdf
Jﬁ%'kﬁm%ﬂ-‘r‘ﬁ'nfiuﬁ
—_ . —_ ,T = N |'_L',‘ ]
T ERRT IR &0 ~HDBIEEEEL TS, EfRT JTVRE ) )
WHTIURIEL 15 n e BAOFRELT BARAHOHSHHOHRH hitp://ww.tepco.cojp/nu/f
(b ; BHERL, .
np/handouts/2015/images/
handouts_150319_03—j.pdf
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Timing of obtaining
_ Bzr:;h;]jg;/o Tech. Consultation/ | international knowledge _
No. Category Title Challenge and Current Status AR T roposal Review MREAFHLRH Related Information
= 48 #% BE-BEORYEH K il fm?;&% AT or/F 1% B R 15 4R
2EF 23v/LEa—| Related milestones
BREAR—JLRRA b
In the investigation of fuel debris around reactor
pressure vessel pedestal (B2 Investigation)of
unit 1 planned in March 2017, a robot running
on a grating floor inside pressure containment
vessel (PCV) strings down a instrument with a
camera and radiation monitor toward the
bottom of PCV floor, which is about 3.5 meters
below the grating floor. The aim is to confirm
whether there is any debris outside the Investigation of fuel Investigation inside the
pedestal. Due to limitation on size and weight, . Reactor Primary
. debris around reactor )
. . the instrument only measures gamma ray Containment Vessel
Fuel Debris Remote fuel debris . N ; pressure vessel pedestal | . ,,
. counting. Debris distribution is estimated by L . |(“PCV”)
Removal detection comparing limited measured air dose rate (B2 Investigation) of unit http://www.tepco.co.jp/en/d
S ) . 1 is planned in March TN o
distribution results and computational debris 2017 ecommision/planaction/pc
distribution results obtained from simulating the v/index-e.html
debris radiation source by a burn-up calculation
result and a representative nuclide.
16Aug- Uncertainty for debris distribution estimate,
15 which is deribed only through gamma ray @]
counting measurement, can be large because
of uncertainty of the representative nuclide
distribution estimate, so it is one of the
challanges.
2017F3AICEHEEFELTLTLBIBHRTR
AINNTIEERE (B2AE) 2B TIE, PCV
NI L—Fo T LI ALEORYM ST AR
3.5MmOPCVIREIZRAITTHASERR ST RETBIZR A
%t;é%ﬁﬁ'l%;ﬁ’&% L)‘Féb, PCVIRE (RTRH O
X i LD DT IV EEEEDRT D, E2OBKRE 1 s | e LED
BRI T U ERY B L ERT VR | O$Ic LY BET BB ITH L T B RED gg;;f;i;j;;@ﬁﬁg http:I//'www.tepcol.co.jp/dec
) R AEEFAIL, BIEHERUREMBICE>TRE WA T (B |ommision/planaction/resear
Li=TIUSRERVN-T IS RRMERE, &t oh/index-j html
BIENBRENLGERBERIMELETHL
T, TN FEHAT S,
REBEOHMREDHENSLELE, HU <
HBEOADNLDT TR THOEEICITITHEE
HERRENIENRE.
Development of Fuel
The debris removal Debris Retrieval
. Machining method for cutting fuel debris which . . Technology at IRID
Fuel Debris Suppresion and . |can suppress swarf (chip, ion and dust state) policy to be determlneq http://ndf-
recovery of fuel debris | . . . . . around June 2017. (Mid-
Removal swarf disparsion outside system (into air or water) and Long-Term forum.com/common/data/p
and its recovering method. Roadmap) df/presentation/en/4-
16Aug- 4_Takamori_2.pdf
16 >
IRIDIZH 5T TV
o sy o |77 BEIRISRI (R R S 201756 AEF Tyt | B OB
PHTITUBRYEL |priD G (B, (4>, HRAMR) EMFITE A MTAR LASHRE(RRBA—F |0 common/datalp
VEYGEDRE, <v7) df/presentation/jpn/4-
4 _Takamori.pdf
PCV flooding method for fuel debris removal
requires repair and seal of PCV penetrations.
To see feasibility of the flooding method, Development of Fuel
preliminary study of radiation dose on workers Debris Retrieval
Repair and seal of was conducted. Assuming the current sealing The debris removal Technology at IRID
Fuel Debris Pressure Containment work method, not remote but human work policy to be determined http://nd-
required and estimated dose rates at work around June 2017. (Mid- ’
Removal Vessel (PCV) . - . forum.com/common/data/p
penetrations areas to be achieved by rad|a.t|on rec?u.c.non and Long-Term df/presentation/en/d-
measures, the study resulted in prohivitively Roadmap) 4 Takamori_2.pdf
high collective dose. - -
16Aug- To reduce radiation exposure, effective and o
17 remote operated repair method (sealing must
withstand 0.45 MPa) is necessary.
PCVEKILAICKHELLGHSPCVEREDHE 1L s (2 BRI T
KOEREETHET 51-d, BEDILKEIE, o EB@;‘@%@&“T? JER
o POVEREBOME- 1 |AFIEBEE REBHICLYHEEEETH 201746 AETTURYH: | e
%*—lTjUﬂiUﬂjb 7k ~ %IUTEﬁb‘ﬂﬁbf:&ﬁibﬁi\iﬁbf:b\, QFEE, L/jj_ﬁ-l-ﬁii(cpE'ﬁﬁl:l_I~ forum.com/common/data/
SR VRIS CEAES T LAHIBIL T, 297 oreomy P
WIEAE B D=0 RIRIEIZ L DR MK T df/presentation/jpn/4-
;% (0.45MPafR#) KL E, 4_Takamori.pdf
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Timing of obtaining
Bzr:;h;]jg;/o Tech Consultation/ | international knowledge
No. Category Title Challenge and Current Status AR T roposal Review MREAFHLRH Related Information
2 54 4 BE-BEORYEH ez | hmw | AFAT— or/Et=1E BARIEER
g ® av/LEa—| Related milestones
B — LR Ak
Formulation of the
storage management
planin FY 2015 (Mid-
and Long-Term
Roadmap)
Formulation of the basic [Management of Solid
idea related to waste Waste Arising from
Reasonable and cost-effective management of processmg anq disposal Fukushlmg Da.mchl (1F)
Waste various types and large quantities of waste in FY 2017 (Mid- and Decontar.nln.atn.)n and
Waste management ) . e Long-Term Roadmap) Decommissioning
Management resulting from accidents, within limited Processing and disposal |http://ndf-
premises. policy, and safety related |forum.com/common/data/p
technical outlook around |df/presentation/en/5-
FY 2021 (Mid- and Long- [4_Matsumoto.pdf
Term Roadmap)
16Aug- o o Phase 3 Establishment of
18 waste package
specifications and
manufacturing methods.
20155 REEEHE
Gjﬁi(ﬂpﬁﬁﬂ A—F2y
)
2017 E EEVOL |BEE—RFHIEEHR(
g-&%ﬁﬁ(gﬁg’g%gm@ ;ﬁggﬁ%ﬁv%&?élﬁl
5 =40 S0t AD (PRHO— DEEIZDOINT
BEONE  |REDEE R e r s HIRRNDRENIFIERN Kew7) http://nd-
= B 20214EEE ANIE-N4  |forum.com/common/data/p
FELEFOREMIZEAT |df/presentation/jon/5—
BRI REL (R R Y |4 Matsumoto.pdf
o—rwvy)
E3H BEEADLHPH
EHEDHEE
It is important to reduce the generation of solid
waste by ensuring thorough control on bringing
new material from outside the site and by Management of Solid
promoting re-use within the premises, while Waste Arising from
also paying attention to the volume reduction Fukushima Daiichi (1F)
Reduction of quantity |effect or the impact on disposal resulting from FY 2015 Formulation of Decontamination and
Waste of waste generated generation of secondary waste. the storage management Decommissioning
Management and storage This is a pressing issue and advise of the plan (Mid- and Long- http://nd-
management actual operational standpoint is required. Term Roadmap) foruh com/common/datalp
This is an issue at the stage when the policy is f/ re-sentation/en/5-
16Aug- formulated and overseas knowledge regarding O O df/p
19 - . . 4_Matsumoto.pdf
re-use within the premises and reduction of
volume of waste generated needs to be
leveraged.
EAREEYICOLT, FEAAIGHOBERUVE = =5
NBFAORECSYBEBEEAL, — REE A or ALk
. U e 20155 REGEHE [REENOERI->T
= s =2 — \ ° <
BEEMT R HEEBRBLREETE HEEéGE%EE’G&BU, B SERL AL TOTE g%i(qﬂﬁﬁﬂD—F?‘y ?ttp://ndf—/ inta)
RAZRRDENS. HEHEERETORETS ) o arecentation/on/se
Y, BABERAPEERERCONT BAMR % Maton o e
ZiERLEL, | p
Systematic sampling of items that have not
been sampled such as sludge etc., in the
building basement needs to be carried out. In
addition, it is extremely important to develop an
analysis framework and to enhance the
capability for understanding the properties of Management of Solid
the samples. Waste Arising from
It is important to understand the characteristics FY 2015 Formulation of Fukushima Daiichi (1F)
Waste Caraterization and of solid waste, to comprehensively examine the storage management Decontamination and
treatment and disposal [appropriate disposal measures, as also . Decommissioning
Management measures processing methods keeping those disposal plan (Mid- and Long- http://ndf-
’ A . Term Roadmap) ’
measures in mind, etc. thereby formulating forum.com/common/data/p
detailed safe and rational processing and df/presentation/en/5-
disposal measures. 4 Matsumoto.pdf
16Aug- Also in order to help establishing regulatory
20 framework on solid waste, it is necessary to O O
proactively provide the necessary information to
the regulatory body and make efforts to share
the awareness.
EERBTORSYDHRERMBIRNTETVEND
DITDVWTIEFEIREY TV T EEET e
BABNHTER, e s F) DR E TRET HE
. BERNORHORIE ThIELILA7 20154 REGEHE |FEENOERITONT
%ﬁ%ﬂ% 'Iillﬂl’_’.ﬁt&&ii'm%\ﬁ %, %@Mﬁ:\ﬁ?’&@gﬁl:&}\f:'@fi@%U7:T7§I O)%E(Epﬁﬁ,ﬂ D—FV‘V http://ndf—
# £ BARBRHETICLISLYREN DS EH j) ' D eommony/data/
IS HHERBIEL TSN EE, o orecontationsionyee ¢
e T, BAERNISE Y SMBIHIEAS T BIE 2 Moo @ on P
HEESNTINKES, BEGFRERFEEICHLT -atsumotop
BRI ICIRIEL, REORBFILERS>TLKIED
WE,
Study of dismantling and removing
underground water storage #1, 2 and 3, which
leaked in the past, is started from 2016.
Waste Dismantling and Along with the dismantling, a large amount of
Management removing underground |storage frame made of plastic will be generated First half of FY 2017
water storage as radioactive waste, which are contaminated
by RO concentrated brine water.
16Aug- Measures are necessary to effectiely limit o
21 amount of waste by volume reduction process.
R EK DI85 14 B 1
WALNDH O TETKIE | ~iil[2DVWT. S F SMEYMERED ERICDOL
EN oK - BEDORERIA, T
B R T REPKERRA - A MRSV ROBMBIEKISER SN RKEDT 2017& LA http://www.tepco.co.jp/nu/f
SAFIIRETKBREDREVHRES 510, ukushima-np/handouts/
BANEICLLEEYEDINHIBETHS, 2016/images1/handouts_1
60425_04-j.pdf
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BREAR—JLRRA b

Related Information

BRER

16Aug-
22

Waste
Management

Waste storage

Large amount of radioactive waste has been generated
due to the accident and D&D work. Since current on—
site solid waste storage capasity is limited, majority of
wastes have to be temporarly stored in out door
locations in various forms (such as storage under sheet
cover, soil covered, out door vessel) based on the
radiation level. In order to lower the risks, the waste
volume is to be reduced as much as possible in the
future then carried in newly constructed solid waste
storage buildings and the temporary storages will be
closed. The amount of solid waste generated in about
10 years is predicted as 740,000m3, incinerator will be
deployed to reducewaste volume. Still, 140,000m3 of
solid waste needs to be stored. Currently, robust
building with radiation shielding for more than 30 mSv/h
is under construction. (Example of No.9 solid waste
storage building: Area 6,800m2, Hight 15m—4 floors and
capacity of 20,000m3 of drums) It is necessary to
construct more storage buildings (facilities) in the
future.

Storage buildings (facilities) need to have shielding
function as well as high space utlization with multiple
stories structure because the site area is limited and
the dose rate at the site boundary must be low enough.
It is necessary to find the most cost—effective
approach for design consideration of furure storage
buildings, such as (1) with robust shielding structure or
(2) combination of no shielding building and storage
vessel with shielding.

BERMR

BENMRE

EMRUVREILEEBICRYERNICKEDEEY
MNREL, BEOEFEEMEBREORE(CIL
RBULNHD=, BEGIAEBLELTELDEEY
ITREITGCI- M8 (K5, O—hEE, B B
NBEBRLE) TERNEICT—BREERELTENT
W5, SEATRERRYBAERL DD, #ikd HEAREE
EVMFTEECIRAL—BREREEMETHIL
T, KY—BOURVERERZH#H THD.
SHRIVEBRELZICRET IEREENMZIL745
m3&FHlEhdh, HHICKZBESEEEDHTIT<
FETHZHN, 14Fm3DEAREEY DEFEL D
EIZHLRELTLD, BAREHF=30mSv/hEL
T OEREREVLITE ATREL+ S EA UV
BEE B A =B ELR (B P O EAEEMETR
EIED B (5 EFE6,800m2, =E15m, 4fEET,
F2 M3 DRS LEFEIRE) #EHLTLSA,
SHILICHBEREERRBEIT IVLELNHD,
F1-. IFEERIE, YANROEHIZRYAHY,
I REIA =6, SBREELTEMIZHT S
Ui ERE LT, EALEREE >k ET D
BELHD,

SEHBRITIERREVTREEE. ChETOR
Bk EERRICRELREET o, BRERERIC
BEAVEEE IS E TR DBEALVEREE T
BLTHRE, BRBARERSL, RVERAXDY
RICBhIEFEARERELEL,

Management of Solid
Waste Arising from
Fukushima Daiichi (1F)
Decontamination and
Decommissioning
http://ndf-
forum.com/common/data/p
df/presentation/en/5-

4 Matsumoto.pdf

201643A31AIRRE
N EEE-—RFHE
EROEREZENORE
EEEEIZRT.

EEE—REFARERMO
F)OELBETRETHE
KRREVOEEIZONT
http://ndf-
forum.com/common/data/p
df/presentation/jpn/5—

4 _Matsumoto.pdf

RRBENHKEEE—RF
NREFMOBEREEMOR
EEEME
http://www.meti.go jp/earth
quake/nuclear/decommissio
ning/committee/osensuitais
akuteam/2016/pdf/0331_3_4
d.pdf

16Aug-
23

Site Management

Subdivision
classification of
controlled areas and
optimization of
personal protective
equipment (PPE)

From early March 2016, the premise will be
divided into 3 contaminated areas, low-mid-
high, and the protective equipment to be used
in the low contamination area will be eased
(coveralls --> onsite dedicated clothes). The
coveralls that are used in the mid-and-high
contaminated areas will be removed in
changing places.

From the view point of access management,
goods, and vehicles, rationally taking measures
to ensure that the contamination does not
spread from the mid-and-high contamination
areas to the low contamination area without
affecting the process of each work, is a
challenge. (Because of lack of free space,
parking lots for transferring vehicles or survey
areas cannot be secured at the boundaries of
the contaminated areas.)

BB

[k

BN R RGN X 2
HMEBR VML R DE
IEit

20164%3A L)AL, BAZERSIDDFRT
DZICRSL BRI T DEEDOEEHRE
BB OWN\—F—L-BRERR 5, F=.
BRI T THEELEAN—F—ILIE, ERER
BT ClKRT SERETI,

A EOHAETEROBERT, PEiEREIIT7(
~3SHEDE) Mo EFRIY7RIHERENK
SEQBVMEEE. BEXDODITRICHENLGNES
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April 2016 onwards

(Operation partially
started on March 8
2016)
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Site Management

Establishment of risk
evaluation policy

Formulation of the risk evaluation policy for the
decommissioning operation in the accident
sites.
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25

Site Management

HR: Human resources
development and
securing

What kind of human resources are necessary
for decommissioning and how these resources
are to be secured henceforth is a challenge.
For example, what kind of requirements does
the shift on duty at the Fukushima Daiichi need
to be prepared for. In addition, in a multilayered
contract structure, how does one strive for the
improvement of awareness of the workers in
the field?
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ase study
REINTF
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Tech.
proposal
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Consultation/
Review
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Timing of obtaining
international knowledge
HRAF &L
or/Ff=I&
Related milestones
BREAR—JLRRA b

Related Information

BRER

16Aug-
26

Site Management

Improving and
maintaining the
reliability of equipment

Effective enhancement and maintenance of
reliability of equipment for stable operation for
several decades, as damaged Units 1-4 and
nomal deccomissioning Units 5,6.
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16Aug-

Site Management

Development of
infrastructure
equipment

As a part of action for returning to the normal
state from an emergency situations soon after
the accident, identifing the infrastructure and
equipment that needs to be developed in the
future at the accident reactor decommissioning
site.
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16Aug-
28

Site Management

Thoroughness of
reasonable protective
equipment

In land monitoring, the monitors are placed to
be seen by workers, but what is the best
method to appeal? Thinking on personal
protective equipment (PPE) and radiation
notification are not necessarily aligned with the
safety first. Under such circumstances, it would
be good to discuss both ways of appeal of
radiation dose and mindset with sub-contracting
companies for achieving reasonable PPE use
and safety.
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TFEN~DRERE=LD
BREBIZDOWLT
http://www.meti.go.jp/earth
quake/nuclear/pdf/150326/
150326_01_3_03_03.pdf

16Aug-
29

Site Management

Nuclear Safety
Regulation

Detailed information on studies and past
experiences of nuclear safety regulation for
decommissioning at damaged nuclear sites in
the world.
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16Aug-

Site Management

Radiation mesurement
using drone

Due to high radiation inside buildings, no
comprehensive radiation survey has been
conducted inside the buildings to understand
radiation field. Current radiation survey map
inside buildings was created by gathering a
limited number of radiation survey data which
were obtained through past specific work being
conducted inside buildings. A method to
conduct radiation survey remotely inside
buildings with dark environment and many
obstacles is being studied. It should measure
radiation levels while transmitting location and
measured data.

b4 hiEE

Tk

Fa—2 2k B Et#RiAl
E

BEAEESHREDNH . EOREILEDHD
ERAY—ARAMMNEHBETETCVENERKFIEEE
TAIELIY—RAT—2ZEHLTH—R(TY
TEER) .

SR CEZEYNDEVEEND Y —RA(EEATIT
?ﬁ?ﬁ:ﬁﬂ“i‘ MEBEREAEEDT—EE)E

Survey map of Fukushima
Daiichi Nuclear Power
Station
http://www.tepco.co.jp/en/n
u/fukushima-
np/f1/surveymap/index-
e.html

BEE—RFHHKEMY—
RA<2y7
http://www.tepco.co.jp/dec
ommision/news/data/sm/in
dex-j.html

16Aug-
31

Site Management

Dose reduction for
workers with remote
monitoring

In some overseas sites, remote work monitoring
system is deployed in which a work is overseen
and work order is given from a remote
monitoring room. Individual woker dose can be
monitored as well.

To oversee and instruct a work at high radiation
area leads to high dose to supervisor and other
relevant personnel who is not necessarily
directly involved in the work itself.

Dose reduction for RP peosonnel would be
possible by introducing remote monitoring
system for workers.
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L. HIEUEFER—Y L,

EEBWIFEREICDONT

http://www.tepco.co.jp/dec
ommision/principles/peopl
elindex-j.html

Exposure Dose of
Workers
http://www.tepco.co.jp/en/d
ecommision/principles/peo
ple-e.html
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Timing of obtaining
Bzr:;h;]jg;/o Tech Consultation/ | international knowledge
No. Category Title Challenge and Current Status AR T roposal Review MREAFHLRH Related Information
= 48 #% BE-BEORYEH K il fm?;&% AT or/F 1% B R 15 4R
2EF 23v/LEa—| Related milestones
BREAR—JLRRA b
FDEC is making all the monitoring data public
since 2015. However, in order to establish trust
on the future decommissioning operations, it
External Strategic information  [might be there any other information that must
Communication disclosure to be shared with stakeholders.
Stakeholders It is helpful that how to make the local people
have a sense of relief at TMI, Sellafield and
16Aug- other D&D sites, their approaches will be o o
32 learned as good reference.
BRI TREERLETHEELEA, F REE—RFHREMIZE
%@F%'ﬁﬂ’ﬁ%l:i\]‘L’CEJEE%#E%’CLKT:&)l:, %g@%& DS EDED S
X T TLAMISHIET AEERLHY B TMIP LS
REHRIG R R B TA—LREEDBRILEBEY AR THTDAIZED http://www.tepco.co jo/dec
EIRIDBEL>THLo-h, MYBAEHIZE ommision/planaction/monit
BALTHESESELLS, oring2/index-j.html
Investigation inside the
Informatin gathering and study is being gzig?r:rrlla:r:?a\l/zssel
Fuel Debris Neutron detection conducted on neutron detection technology, (PCV")
Removal technology which is small, highly sensitive to neutron and http://www.tepco.co.jplen/d
can work under high gamma radiation field. ecohmisidn/plar{act-ion/pc
16Aug- v/index-e.html
33 @) O
) e T, = KIMBRNERE
= . NITHEFREBRENS ADOEHVYRE : ;
WRTTURY i | PEFREBEINR | o mma e bt TR BTV CE Pito:/wntepco.colp/ deo
s CEREIRELREIL TS, oh/indeneintm
Currently, radioactivity concentration of Xe-135
is being monirored for sub-criticality monitoring
at unit 1 to 3. A study is being conducted for Observation Data
Fuel Debris FP gamma detection |improve criticality detection capability using http://www.tepco.co.jp/en/d
Removal technology other nuclides in the aim of lowering detection ecommision/news/data-
limit for normal subcriticality monitoring and e.html
16Aug- assuring subcriticality during fuel debris
34 removal work in the future. O @]
BIR1F1 ~3SHDOREREHREL TXe 13504 o LEEE o= g
s SHEREEMEL T\BAS. BRI KB RNy ATl
BT ITVBRYH |FPAY YEERBREEMT | 28R T 5O OREBRERL, S0, thH http://www.tepco.co.jp/nu/f
L #1 RS FIURY HLEORBERERORERZ D100 Ukushimanof/olafindex.
tORIBE VR BENER LS 21 DR , PP
SHEEELTLS, j.html
Due to the high radiation at the bottom part of
the stack, a study is underway for methods of
remotly dismantling it using a large crane etc.
If remote dismantling equipment is used, due to
Other Thecnical |Dismantling unit 1 and the hight of the stack,.somfe cons.ideration. have
lssue 2 stack to madg, such as cutting pipe while grasping for
preventing to fall.
This would require a new equipment
16Aug- development with such special function and
35 take much time for developing and O (@) O
manufacturing.
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o |12 REORE |ECERRASEERALSE. DI LEAS 20165 ERAE
et TCHAHENDETHLED=HITHREM DR (2016698 T E)
RICSIECTRFLEASYIM T D, #aEE— 1KLL =atTE
F-HBRORRENDESLY  AESSHEFETR
HHEEET.
8/8

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved. ERTfES G2t FRBHHR—IL TV AR S

24






