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TAG 61 - 17" — 21% October 2016

Japan Atomic Energy Agency-JAEA; Ningyo Toge —

Meeting Agenda

Japan

Status report durations are shown as requested by presenters with 5 - 10 minutes added for

discussion. Timing is for guidance only. Agenda items may be changed on the day.

Sunday 16™ October
Ca. .
1800 Hotel Check-in
Monday 17™ October
Assemble in Conference Room  for meeting,
08.30 : : ) 45
Transfer presentations to Coordinator’s computer
1 Introduction
09.15 i.  Welcome by the TAG Chairman Chairman 5
09.20 ii.  Round Table Introductions 15
Chairman,
09.35 iii.  Administrative and organizational remarks Coordinator, 15
Host
09.50 | 2 Approval of agenda Chairman 5
Chairman’s, Co-ordinator’s Remarks and Opening | Chairman,
09.55 |3 . : 15
Business Coordinator
10.10 |4 NEA and CPD activities status Inge Weber 30
10.40 Coffee Break 30
11.10 |5 Summary Record of TAG 60 — decisions tracking Coordinator 5
6 Country Reports
11.15 re|{;ICtOPrISan for Decommissioning of the Fukushima Daiichi Noriyuki Saito 40
ii. Challenges for  Enhancing  Fukushima | Tadahiko
11.55 . - 40
Environmental Resilience Tsuruta

F4H




iii.  Fukushima Daiichi Decommissioning -

13:35 TEPCO Noriyuki Saito 25
7 Project Status Reports:
14.00 | 7b | i. Hamaoka NPP Decommissioning Motonorl' 25
Nakagami
7a | Status Reports from Fuel / other Nuclear Facilities
i. The Decommissioning of HLLW-tanks at | Bart Ooms
14.25 Belgoprocess 55
15.50 ii.  Riso Hot Cells Decommissioning Bjarne 30
Rasmussen
iii.  Uranium Refining/ Conversion/Enrichment Facility .
16.20 Decommissioning Yusuke Ohhashi | 20
16.40 iv.  JRTF Decommissioning Program Ryuji Mimura 20
17.00 v.  D&D of the Gaseous Diffusion Plant at Portsmouth | Jud Lilly 35
vi. PFFF (Plutonium Fuel Fabrication Facility)

17.35 Decommissioning Meiji Kuba 30
18.05 Organisational announcements Host, Chairman | 10
Tuesday 18™ October

Assemble in Conference Room for meeting,
09.00 Transfer remaining presentations to Coordinator’s 15
computer; Announcements by Chair/Host
7b | Status Reports from Reactor Facilities
09.15 ii.  Bohunice V1 NPP Decommissioning Joseph Haring 30
o Koichi Kitamura /
09.45 iii.  Fugen Decommissioning Hiroaki Takiya 30
10.15 Coffee Break 30
10.45 iv.  Jose Cabrera NPP Decommissioning Manuel Ondaro | 40
11.25 v.  TRR Decommissiong - Taiwan Huang . 25
Chun-Ping
12.50 vi.  DR3 Riso Decommissioning Per Holtzmann | 25
13.15 vii. R2 and R2-0 Studsvik Victoria o5
' Taubner
13.40 viii. Kori unit 1 Decommissioning Wook Sohn o5
14.05 ix. Brennelis Decommissioning Michel Velon 30
14.35 X.  Grenoble site Decommissioning Eric Gouhier o5
15.00 Coffee Break 30
15.30 xi.  PHENIX Decommissioning Eric Gouhier 30
16.00 xiii. Triga Mark Il & 111 — KAERI Sang Bum Hong | 35
16.35 xiv. Tokai & Tsuruga-1 Decommissioning — JAPC Hitoshi Ohata 20
xv. Sellafield - Primary Separation
16.55 Facility,Intermediate = Waste Recovery, Active | Mike Askew 25
Demonstrators, General Decom Update
17.20 Organisational announcements Chairman/Host | 10
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Wednesday 19" October

08.30 Assemble in Conference Room for meeting, .
Announcements by Chair/Host
8 New Projects (status)
08.35 | 8a | i. —JAEA —Tokai Reprocessing Plant Tetsuo
Kozaka &
Masanori
Okano 30
ii. TAG Members discussion of the project during which | All
Tetsuo Kozaka is not present
iii.  TAG present conclusion of discussion Chairman
09.05 |9 Topical Session — “Decommissioning issues arising 05
during dismantling and waste management of material
contaminated by hazardous material”
1) Introduction Chairman
2)  Members presentations
09.10 i.  Hazardous waste from decommissioning and final Claes 25
disposal in sweden Johansson
09.35 ii.  Management of hazardous material during Bart Ooms 25
decommissioning activities of Belgoprocess
10.00 Coffee Break 15
10.15 iii.  Hazardous material management during | Manuel 30
Decommissioning activities of ENRESA Ondario
10.45 iv.  Portsmouth D&D hazardous material management Jud Lilly 40
11.25 3) Discussion and round-up 2Tlalrman & 05
4)  Topic for TAG 62 2Tlalrman & 10
12:20 Transfer to Ningyo-toge center 15
12:35 Site visit 235
16:30 Transfer to Uranium glass museum 15
16:45 visit 30
17:15 Transfer to Kamisaibara Culture Center 15
Thursday 20™ October
Technical tour to Spring-8 and Himeji area
10.00 Visit of Spring-8 and Himeji area
Friday 21° May October
09.15 Assemble in Conference Room  for meeting, 5
Announcements by Chair/Host
0920 |10 | Status- TAG Knowledge Base Chairman,
Discussion of further steps Coordinator 25
Inge Weber

11

Task groups

F6H




09.45

i.  Task Group on Recycling and Reuse of
Materials — Presentation final report main issues

TG Chairman
Bart Ooms

50

10.35

Coffee Break

20

10.55

12

Future meetings of the TAG

Chairman

35

TAG 62, May 14-19, 2017- Copenhagen

i.Barseback and Danish Decommissioning.
Short presentation in preparation of TAG 62

Danish
Decomm.

20

ii.TAG 63 October 2017- CEA/EDF/AREVA France —to
be discussed between the CEA/EDF/AREVA and
confirmed at TAG 61.

iii. TAG 64: May 2018 - Enresa or AECL Canada

iv.TAG 65: October 2018 — AECL Canada or WAK
Germany

11.30

13

Closing remarks, meeting adjourn.

Chairman

10

R~ 5B 6L JE TAG Gt bRHER SR i e H

B W IH H

RN 35

1) Belgoprocess, HLLW-tank

2) Riso Hot Cell

3)  Uranium Refining/Conversion/Enrichmentt
Facility Decommissioning

4)  JRTF Decommissioning Program

5) D&D of the Gaseous Diffusion Plant at
Portsmouth

6) PFFF (Plutonium Fuel Fabrication Facility)

Bjarne Rasmussen/Riso National
Laboratory/Danish

Yusuke Ohhashi/JAEA/Japan
Ryuji Mimura/JAEA/Japan
Jud Lilly/Portsmouth/DOE USA

Meiji Kuba/ JAEA/Japan

Bart Ooms/Belgoprocess/Belgium

FTH
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1)  Bohunice V1 NPP Joseph Haring /javys/Slovak
2)  Fugen NPP Koichi Kitamura & Hiroaki Takiya/JAEA/Japan
3)  Jose Babrera NPP Decommissioning Manuel Ondaro/ ENRISA/Spain
4) TRR Chun-Ping Huang /INER/Taiwan
5) DR3Riso Victoria Taubnerl/SVAFO/Sweden
6)  Kori unit 1 Decommissioning Wook Sohn/KHNP/Korea
7)  Brennelis Michel Velon /EDF/France
8)  Grenoble site Decommissioning Eric Gouhier/CEA/ France
9) PHENIX Decommissioning Eric Gouhier/CEA/ France
10) Triga Mark Il & 111 — KAERI Sang Bum Hong/KAERI/Korea
11) ;r:lg?:l & Tsuruga-1 Decommissioning — Hitoshi Ohata/JAEA/Japan
12) Sellafield — Primary Separation Facility,

Intermedaite Waste Recovery, Active Mike Askew/UK

Demonstrators, Genernal Decom Update

R~ 56 61 JE TAG G e iR {8 IR K PRI & B A LB/ NE RS H

B oW H H IGESONL

Task Group on Recycling and reuse of
materials — Presentation final report mail
issues

Bart Ooms/ Belgoprocess/ Belgium
TG Chairman
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1)

2)

3)

Plan for Decommissioning of the Fukushima
Daiichi reactors

Challenges for Enhancing Fukushima
Environmental Resilience

Fukushimia Daiichi Decommissioning -
TEPCO

Noriyuki Saito/ TEPCO/ Japan

Tadahiki Tusruta/ JAEA/Japan

Noriyuki Saito/ TEPCO/Japan

Ft - F61JE TAG

i S [ 7V

M #% W H

s A\t

1)

2)

Hazardous waste form decommissioning and
final disposal in sweden

Management of hazardous material during
decommissioning activities of Belgoporcess

Claes Johansson/SKB/Sweden

Bart Ooms/ Belgoprocess/Belgium

3) Hazardous material management during Manuel Ondaro/ENRISA/Spain
Decommissioning activities of ENRESA
4) Portsmouth D&D hazardous material Jud Lilly/ Portsmouth /USA
management
/\ > 5 61 @ TAG gtz ietiig 2aH
i #H MW H L O o
1) JAEA Ningyo-Toge Outline of the Ningyo-Toge Environmental Engineering

2)

decommissioning project
RIKEN Spring-8 Center

Center JAEA
RIKEN/Hyogo Japan

(2) TAG 60 Egsa &k SIARE RSk
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=
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2) FrTA TAG 60 i F S E PRzt Kori unit 1 ¥ CPD (Y T/EAER » I
# KHNP 13 Kori unit 1 fE:Z <& ZE 59 (Management Board, MB ) 5 1E
2016 4 11 HHEZH 1A CPD -

3) FTA TAG 60 tHifFE#[EE PDC FriiEEh¥t CPD WWI/FAER - 128 % MB
FIEEHIA CPD -

4) TAG 61/TAG 62 HYEH & 47 B 5] B “Decommissioning issues arising during
dismantling and waste management of hazardous material” i “Site remediation
issues to consider in planning and execution of a nuclear decommissioning
project” ©

5) FTATE TAG 39 £ TAG 60 HYE R 48Uk ETi7EH & (Coordinator) i & Wi H A
B > — AR EORT  S5— HEERRAIESCH NEA B2 8 (H AT Inge Weber
At RENEmEF R EH -

(Z) NEA FTHIERRGHYES) K R L %

AR TAG Gk NEA SRET5HE K M Be 22 Y & BB P (Division of Radiation
Protection and Radioactive Waste Management ) JkiHZ< & Inge Weber 2B &3t 265 HH
ATHA NEA BRI SEN Bl S -

#THA NEA 2 #ZHESEIRTE 5.2 5@ (Steering Committee for Nuclear Energy)#sH
NEA HYRE B BIE Z e bR iV B B 2 Bak E R =5k - 2017 42 2022 4= NEA
Y SRS 5 2B N e B 2 Bt AR AR SR EVBE ) - 4% 2016 4F- 4 H Y& 3 /5 “Financing of
Decommissioning” A B R ke © FT @YU M B =Y E #iZ B & RWMC VA Lo
NEHEEEE) L REER AT EEEYE BN ) 0 2. RWMC K 25 8
TERRTG &S] 5 3. 2016 4 4 H{E RWMC #Y&:& - CPD 73 jl#eds - (Al - FF NEA [N
PrICEACEHEEEE - RWMC Frf@iy WPDD BIZfY 2001 fEFHEHERS £ 2020 4F - H
Fil £ B PEHE S Enresa (/9 Juan-Luis SANTIAGO » Bl @7/ R B 52 Ak 174 21 BB %2 ~
BEAEL IAEA FEAEER] - BT - BEEVETHLS - I EEA - FFEEH—

Refe® BEaH 0 2016 FFAIEF AN H23H (10/25-27) - [fif H Al WPDD #y £ %2
SUE FR o SEE NEA JRETIRITRCR S - Bl& 2016 4 5 H# THY
“Strategic Considerations for the Sustainable Remediation of Nuclear Installations™ » A<

&= FFEEFL NEA X 2014 4 “Nuclear Site Remediation and Restoration during

FI10H



Decommissioning of Nuclear Installations”fysz & > MEAMAETRTE ~ BHE ~ BUTEA X
PRISAHRBEAIE B (5 NHTERL > BT NEA FRUR M BEHY)E B BLR Ay I o] PAge
ZH1S (http://www.oecd-nea.org/rwm/pubs/2016/7290-strategic-considerations.pdf ) -
H—1n % B“Financing the Decommissioning of Nuclear Facilities”3: 23 H - #2{Lf
B KAGEERESAALATH  TAIREHLBRENSEAEK
( http://www.oecd-nea.org/rwm/pubs/2016/7326-fin-decom-nf.pdf ) -

Working Party on Decommissioning
and Dismantling (WPDD)
1

—_—

Decommissioning Cost Task Group on Radiological Task Group on Preparing Optimising
" . Characterisation and for Decommissioning Management of
Stimatoniereun Decommissioning during Operation and after Low-level Materials
(DCEG) (TGRCD) Final Shutdown (TG-PFD) and Waste

* Since 2008 ¢ Since 2011 ¢ Launched in March ¢ Launched in Oct

* Extended mandate * Extended mandate till 2015 2016
till 2016 2016 * Mandate till 2016 * Mandate till

* Members: ~45 * Members: ~15 * Members: ¥25 2018
(16 countries) (8 countries) (9 countries) * Focus:

* Current focus: * Current focus: * Focus: optimisation of strategic
Addressing Strategies for preparation for the considerations
Uncertainties in optimisation of decommissioning and for
Cost Estimates characterisation from dismantling minimisation of
Future focus: a waste and materials rad. waste
Benchmarking end-state perspective resulting from

decom

* Publications: 6 Publications: 1
Reportin Reportin Work Reportin
early 2017 mid 2017 terminated late 2017 NEW

B~ HATWPDD (FR{ELFAE TIF/NH) LEETEE

CPD EFp R EIRFRE TSR TR T B - h—PAM TG LA - R 1L E (R
MERIERL - EIFEEFCRER NEA BUE—ZEE > 1985 FIRIE NEA A Tk
(Article 5)it 17 - FHEASHERELEL R ERUN E—F - LA FEZEIL -

(19) #retEEHEFIA CPD
SHEHFENA CPDITAG 2512k H A JAEA 1Y Tokai Reprocessing Plant » 3f7 3
=5 Mr. Tetsuo Kozaka B Mr. Masanori Okano i} - fi§#R1g TAG 61 FrA K ST 5w
FEZ 22 - FiHAC TAG 59 B 60 )i Y512 £ & Rosatom with A.A. Bochvar Institute ~

Korea Hydro & Nuclear Power in the pipleline of affliation -

(F) A TAG St R E B fr S o
sk R TAG 62+ TAG 63 - TAG64 Sl EHHE - SfshiAiA -

FUH



TAG 62 : 2017 45 H 14-19 H » H¥q8t Barsback K FF28 Riso [y EEfir &
TAG 63 : 2017 = 10 H - ##(HAE] CEA/EDF/AREVA i

TAG 64 : 2018 4= 5 H - #IEIFHPEIES Enresa Bi¢fj15 K AECL ¥}

TAG 65 : 2018 = 10 H - &[S K AECL 5{EE] WAK E5i#

(7%) HZ Ningyo-Toge Environmental Engineering Center 5%t 255

%5 -4 (Japan Atomic Energy Agency, JAEA)FFA - B ch 0 408 =it - £
1 Ningyo-Toge Environmental Engineering Center H Fij & T3t 147 A » S5 G bh4EE
s i B TR AR PR DS TARSY 137 A - FEE S R4E shalEas; (UEPP, Uranium
Enrichment Pilot Plant )~ ) 2%g#hEnz5E5( UEDP, Uranium Enrichment Demonstration Plant )~
Sks SR ELEE (2 (URCP, Uranium Refining & Conversion Plant) DL §8 RERAEIE ~ FiEL
BRSO R A T (% > AU ~ B 7LATR » Ningyo-Toge H0hfr 1957 B4 - 1955
TSRS LRI 1958 AF Ry s B SlibE A 44 /& “Ningyoite” - PRE) ~ SREEELE 3R
FRESE By 1955-1972 FEHI#ET THlibE Y PRE) - 1959-1987 FF[HBRHE - 1964-1981 FH7E
HENE FOf R ~ 1976-1998 ISR AEHHE - 25 FEEBENRMMAES 2 BaE
SRS B A ; R4 ol Bl 355 e it B PR S 5y © 19791997 SRAGHE LR 4 Bnts( Gas
Centrifuges Enrichment Pilot Plant) - 1982-1999 & gfEdtE (35T - 25 FFHEITRRS
B R il 2 22 - 1989 % 2001 4 [Hips FHF A R4 iase 5 i - Rt v
RIS INFL-REP - SUFFEIEERMT i BB S 3% TAF -

H 7 Ningyo-Toge Environemental Engineering Center &% 3 391 it E R T2
AR BT (Al 7S ) > i asdiibrr s B e A i T 7Y B R AE © 1. [ fBREieAs ~ Uk
DTENBEE B REREHEEYES 2. ST LG22 8 R% ;3.
OB EEERE - abRistErtE FEAIES © 1. J57EH Gas Centrifuges
Cascades PRV 2. B 77 Gas Centrifuges SRR RN EERT LA EEALEREY ) |
3. NtibRI S EF ARV BRI © 4. REEVIRIFMEE - 08 R - EEEBHHEL
5. JEHEIEENAIF R T aEkE © 5. RARAREESE A S STELA -
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_ [ 4 Horonobe Underground Eesearch Center

/ » SAPPORO -~
[ A& Tono Geozcience Center ] g
N 4 Aomori Besearch and Development Center I
& Tsuruga Head Office -
! & Prototype Fast Breeder Reactor Monju / 4 Sector of Fukushima Research and Development I
Monju Project Management and Engineering Center
4 Fugen Decommissioning Engineering Center & Head Office
4 Applied Laser Technology Institute A TokaiR by ot C
oEal enter
7 & Nuclear Science Research Institute
[ 4 Ningyo-toge Environmental Engineering Center l ® 4 Nuclear Fuel Cycle Engineering Laboratories
= A TOKYQ
N *r Noumm | & J-PARC
YOI shagava. A T
| oshRAY 4*\ G . 4 O-arai Research and Development Center
FURUOKA - CHUBY

=~ HAJFFEEZ (Japan Atomic Energy Agency)if&e o045 i ]

Uranium Enrichment
Demonstration Plant

Waste Storage

Waste Incinerating
Facilities

Refining and
Conversion Facility

Ore Test
Facilities

Former
Open-pit Mine

Uranium Enrichment
Engineering Facilities

o %,

Exhibition
Hall

i ee :- Togo Mine
Katdtg b

Waste rock yards O stk

*Togo Mine /8 areas

*Ningyo-toge Mine /9 areas

"-~.--‘""-....‘ X o:"gy‘:,::g H
oy s
-"0-‘. :-.-"“
5 3
H 5
Okayama pref. L Water Treatment
Jo s

Facility

Il Mine-related facilities
% Mill Tailings Pond
B Other facilities

(Former Mining
Gallery for Visitors)

Former Heap-
leaching Facility
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Waste rock yard Former open-pit mine Mill tailings pond

Waste rock Neutralized residue Mill tailings

f70’s -80’s

50’s - 60’s 60’s - 80’s
1955 Discovery . ~._ | Mining (gallery / open—pit)
of outcrop [ Uranium exploration ] { Milling

Conversion

Reprocessing
/’

Elecﬂ'lclty generation

[& 71 ~ Ningyo-Toge H/( & [ fE SR

Exploration & Mining
1956-1987

Milling, Refining & Conversion
1956-1999

Shutdown
2001
Enrichment
- Decommissioning Scenario
Final

———1
| —

Preparation / licensing procedure l

Decontamination

Waste treatment / disposal

End States

Future Use

[ 7s - Ningyo-Toge Environemental Engineering Center 2% il 155 &1
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Status Units Note
Sendai-1: 2015.09 re-started
Under operation 3 Sendai-2: 2015.11 re-started
Ikata-3: 2016.08 re-started
Stopped by temporary court order 2 Tkahama-3/4
Re-start permitted 2 Takahama-1/2
Under re-start preparation 19 Tokai-2

Tsuruga-2 and others

Under consideration 16

2015 Stopped:Tsuruga-1 and 4
Permanently stopped 6 units
2016 Stopped: Ikata-1

Tokai, Hamaoka-1/2 and

Under D&D 4
Fugen

Under recovery operation 6 Fukushima Daiichi
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Plant Operator Type Capacity O;:eorrz;crig?]r(s:'izlrts Shl[J)t;:itc()ewn
Tokai-1 JAPC GCR 166 MW 1966.Jul.25 1998.Mar.31
Fugen JAEA ATR 165 MW 1979.Mar.20 2003.Mar.29
Hamaoka-1  CHUBU BWR 540 MW 1976.Mar.17 2009.Jan.30
Hamaoka-2 =~ CHUBU BWR 840 MW 1978.Nov.29 2009.Jan.30
Tsuruga-1 JAPC BWR 357 MW 1970.Mar.14 2015.Apr.27
Mihama-1 KANSAI PWR 340 MW 1970.Nov.28 2015.Apr.27
Mihama-2 KANSAI PWR 500 MW 1972.Jul.25 2015.Apr.27
Genkai-1 KYUSHU PWR 559 MW 1975.0ct.15 2015.Apr.27
Shimane-1 CHUGOKU BWR 460 MW 1974.Mar.29 2015.Apr.30
Ikata-1 SHIKOKU PWR 566 MW 1977.Sep.30 2016.May 10

1533/1533°

o F;\amary . wir Wi

ontainment 5 LT

Vessel (Fusl removal completed on Decamber 22, 2014) Freezing
(PCV) started on

March 31,

Suppression

Chamber (SIC] Unit 1 Unit 2 Unit 3 Unit 4

B~ fRE A R US4 [ FE S A PR RHIR RS

Dec. 2011 Dec. 2013
s
[ - Period to
Period to Period to ,
Cold shutdown
" achieved commencement commencement completion of

achieved
- Cold shutdown
- Significantly reduce
radiation release

. Decommissionin
of fuel removal from )= e =lel gt (=laploNz= ] g

the spent fuel pool  FEEATHEOREETES)
(within 2 years)

measures (30 to 40
years in the future)

A
Started at #4 unit on Nov18, 2013.

I\~ tEEA% R PRI BRI AR
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Unit 1

Regarding fuel removal from Unit 1 spent fuel pool, there is a plan to install a dedicated
cover for fuel removal over the operating floor(""..

Before starting this plan, the building cover will be dismantled to remove rubble from the
top of the operating floor, with anti-scattering measures steadily implemented.
All panels were removed by October 5, 2015. Operation of sprinklers started on June 30,
2016 as a measure to prevent dust scattering. Suction of rubble was completed on August 2,
2016. Dismantling of wall panels started on September 13, 2016.

Dismantling of the building cover will proceed with radioactive materials thoroughly

~

N

Unit 2

To facilitate removal of fuel assemblies and debris in the Unit 2 spent fuel pool, the
scope of dismantling and modification of the existing Reactor Building rooftop was
examined. From the perspective of ensuring safety during the work, controlling impacts
on the outside of the power station, and removing fuel rapidly to reduce risks, we decided
to dismantle the whole rooftop above the highest floor of the Reactor Building.

Examination of the following two plans continues: Plan 1 to share a container for
removing fuel assemblies and debris from the pool; and Plan 2 to install a dedicated
cover for fuel removal from the pool.

/

monitored. <Dismanting of wall panels> et cie s Owesscn,  Conchrtt e
= Investigating the = Installing sprinklers = Applying anti-scattering | - Removing wall panels | = Ingtalling windbroak |
operating floor mel hmes - Suctioning small agents before removing | | = Investigating the \ ;?smr:tlfﬁ(‘,::llganels) \
(to install sprinklers) rubbles \ | operating floor \ \
| | -2 )
/ | / Fuel hancling machine
s/ / f { uel hancling machine
/ /
Flow of buﬂdlng cover dismantling j \ Image of Plan 1 Image of Plan 2 J
= = = = = = = = = = = = = = = = = = = = T = = = = = = = = = = = = = = - -
= To facilitate the installation of a cover for fuel removal, removal of large rubble from the spent fuel pool was \ ( Unit 4 )
Unit 3 completed in November 2015. Measures to reduce dose (decontamination and shielding) are underway.

(from October 15, 2013)

To ensure safe and steady fuel removal, training of remote control was conducted at the factory using the actual fuel-handling machine

which will be installed on site (February - December 2015).

After implementing the dose-reduction measures, the cover for fuel removal and the fuel-handling machine will be installed.

Cover for fuel removal

Manipulator

) Fuel gripper
mast
= B

Image of entire fuel handling facility inside the cover

Fuel gripper (mast

\

Manipulator
Fuel-handling facility (in the factory)

Ranwalke praventon | 1%
measuras

Unit 3 Reactor Building

Image of the cover for fuel removal /

&L~ 1

\ physical protection.

In the Mid- and Long-Term Roadmap, the target of
Phase 1 involved commencing fuel removal from inside
the spent fuel pool (SFP) of the 15! Unit within two years
of completion of Step 2 (by December 2013). On
November 18, 2013, fuel removal from Unit 4, or the
15t Unit, commenced and Phase 2 of the roadmap
started.

On November 5, 2014, within a year of commencing
work to remove the fuel, all 1,331 spent fuel assemblies
in the pool had been transferred. The transfer of the
remaining non-irradiated fuel assemblies to the Unit 6 SFP was completed on December
22, 2014. (2 of the non-irradiated fuel assemblies were removed in advance in July 2012
for fuel checks)

This marks the completion of fuel removal from the Unit 4 Reactor Building.
Based on this experience, fuel assemblies will be removed from Unit 1-3 pools.
* A part of the photo is corrected because it includes sensitive information related to

Fuel removal status

FX RV BT HAH N AR RS R (E R 1R T

(http://www.tepco.co.jp/en/decommision/index-e.html)
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Muiti-nuclide Removal
Facllity (ALPS) to treat °
groundwater flows into

the reactor buildings

Contaminated water
inside Seawater Piping o
Trench removed

Landside Impermeable
.| Wall to reduce the °
amount of water flowing
into the reactor buildings

Groundwater Bypass to reduce
the amount of water flowing
into the reactor buildings

Subdrain to reduce the
amount of water flowing Q) [+
into the reactor buildings

Seaside Impermeable Wall 7 =
to prevent groundwater ° ---------------------------- ’ @ Groundwater Bypass
outflow to the ocean @ Subdrain

& Groundwater Drain

Groundwater Drain to "
prevent groundwater [ ) ) &
outflow to the ocean

&+t R A K A R E B R A

Water treatment facility special
for Subdrain & Groundwater _drain

Tgmporary storage tanks

= 3 Groundwater o
Contaminated oy G o el Bypass
Water Treatment el

Land-side
Impermeable Wall ©
(Frozen Soil wall)

............ Water collecting tanks

Seawater Piping o
Trench

oundwater Drain O ERaee

Sea-side oF

............. : : g Groundwater Bypass
Impermeable Wall @ 2

@ Subdrain
Groundwater Drain

B+~ fEEER EEKEE A

( http://www.tepco.co.jp/en/decommision/planaction/alps/index-e.html )
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Desalination -

Multi-nuclide Removal
Facility (ALPS)

Facility
Cesium/Strontium
Filtering Device
(As of the end of May 2015)
+= - IEEERT G KRR
remove salt
fitterad water content
(used as coolant) <@ — =
X - — - -
¢ Strontium Treated
o Desalination Facility Water storing tanks
rainwater
remove most of
reduce s the radioactive
Cesium and materials
groundwaier = Strontium = m e
buildings _—
’il Multi-nuclide
. 1 Removal Facility (ALPS) |
1t Cesium/Strontium +
Filtering Device 1= &=
contaminated (KURION) Co—— -
water — 1 2 Improved Multi-nuclide Treated Water
=l Hemoval Feciity via Mutti-nuclide
.‘ (mproved ALPS) Removal Facility
Sacond Cosl - (ALPS)
nd L IIIIII storing tanks
Strontium
Filtering Device Hkﬁl-_
ISABHY) Multi-nuclide
Removal Facility
(high-performance ALPS)

&=~ S ER T KEHE R

(http://www.tepco.co.jp/en/decommision/planaction/alps/index-e.html)
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@ Rubble storage area

@ Rubble storage area (planned)

® Trimmed trees area

@ Trimmed trees area (planned)

© Mid-/ low-level contaminated water tank (existing)

O Mid-/ low-level contaminated water tank (planned) | “
@ High-level contaminated water tank (existing) ‘
@ High-level contaminated water tank (planned) =
@ Secondary waste from water treatment (existing)

@ Secondary waste from water treatment (planned)

@ Multi-nuclide removal equipment

@ Water treatment facility special for Subdrain & Groundwater drain

@ Dry cask temporary storage facility

@ Used protective clothing

Inside the rubble
storage tent

Temporary waste sludge storage

Temporary soil cover type sloraqe}

Rubble

(outdoor accumulation)

Trimmed trees

(outdoor accumul
73

g = +—

[rovided by Japan Space Imaging Corporation,

500m
1

&V~ (RSSO AN BRI S E

(http:/lwww.tepco.co.jp/en/decommision/index-e.html)
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T CAUTION

AVOID CREATING pUST
BREATHING MAY BE ¢ :

&l +1 ~ AdEE B R PR(EE

; "z Disposable

pressure airline 3{‘::,?,’: od

respirator

(includes eye

protection)*

Gloves with

wrists taped

Wear large

size overalls

for a roomy fit
Non-laced safety
footwear
with disposable
slippers over

&7~ ~ Belgoprocess & A4FEEEY) Z Hrbr{EE N BEZLRE
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Oct./'67

A pNC was Established

|

Fugen N.P.S.
>> FUGEN Decommissioning Engineering Center

Oct./05

JAEA was Established

1970 - 1979 1980 - 1989 1990 - 1999 2000 - 2009 2010 -
Mar/'78 Marl'79 Mar.03 | Feb.12708  Approval of
design | First Criticali Commencement of Operation Termination of Operation || Pécommissioning Program
| Construction Preparation
A Decommissioning R&D Started |
Dec./'70 A
Construction was Started Alig 703 Discharge of
Fuelfrom the Core
Sep./" 81 A& |
pecyclediafrom| ¥R Feb./'04 Drain of Coolant
from the Cooling system
Jun./" 84 ]
Recycled Uranium from LWR
A
'S 5 Sep./'04 "Nuclear
Mar./'70 Jul/" 88 Historic Landmark
Submit Licensing Documents Recycled Pu from Fugen Mox Award™ by ANS
‘ (Fuel cycle Closed) I

:1;.:"72 Reorganization of FUGEN A

Revision of the License

(For Pu usage)

& 11 ~ Fugen E& i iEFE o1

2008V -2018V -2023V -2032V 2034V
Preparation Spent Fuel Transfer Periphery Fa.cilities Reactor Dismantling Buildinlg.
Dismantling Demolition
«— Terminatign of Operation (March,2003)
|:| Discharpe of Fuel (Aug,2003)
| Transfer of Spent Fuel
| Withdrawal/Transfer of Heavy Water
[
hl:”:“ Core cooling System, Control and Measurement Instrument System etc.
Fuel Handling/storage facilities,
Heavy water system etc.
Approval of the Program
Feb. 2008  Notification of modified of the Program Reactor core
Mar. 2012 ; extend by 5 years Ventiaton
A system
Reorganigation of FUGEN Release of
controlled area
FUGEN N.P.P. ]
>> FUGEN Decommissioning ETgineering Center LI

B+~ HA Fugen R s RS2
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Decontamination Device

Generated
waste
<

[ Temporary storage |
8 (atthe afea efaxfiCondenser Apply for Safety Authority for Temporary Storage
i Clearance System of Dismantled Matetial
: ; >
Application of permission
for activity measurement ,
and evaluation method
(Clearance) g S N — ‘ g |
<<Main contents>> [Conﬂrmatlon bYJ | (Messurement Demonstration)
1.Clearance Material Satety Authority Clearance Monitor
2.Kinds of Radioactive ~ - 2 L
Z 2
iy

Metal  Paving material

QMethod of Measurement

and Evaluation / i

Recycle
& 71~ HA Fugen R BRI 155 MEE 2 A 24
Mu - EREIH
(—) HZ Fugen x5 TRR MHLL - HIEA AR DT A BLIES R dE R &5 AR A5TE TRR
Z FERH AT -

() SEEFETRENTFERATHY KRR 1 & 2 [rEGHECE A TREGIREEHIR (Final Status
Survey) [&Ez > m] 25 HAERIIE] TRR FREE PSR ST ELRAGIRAE (Hi -
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