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TAG 65 - 15" — 19" October 2018

KTE - Karlsruhe
Meeting Agenda

Sunday 14" October

Arrival and Hotel check-in

Monday 15" October

08.30 Assemble in Conference Room for meeting,
Transfer presentations to Coordinator’s 30
computer
1 Introduction
09.00 I. Welcome by the TAG Chairman Chairman 5
09.05 ii. Round Table Introductions All 15
09.20 iii. Administrative and organizational Chairman,
remarks Coordinator and | 20
Host
09.40 | 2 | Approval of agenda Chairman 5
3 Chairman’s, Coordinator’s Opening Chairman,
Business Coordinator
09.45 i. Chairman’s Opening Business Chairman 10
09.55 ii. Election of the TAG chairperson and the | Coordinator 20
vice chair
10.15 |4 | TAG 64 Summary Record approval — Coordinator 10
decisions tracking
e Coffee Break 30
5 Project Status Reports:
6a | Status Reports from Fuel / other Nuclear
Facilities
10.55 i. Riso Hot Cells Decommissioning Bjarne o5
Rasmussen
11.20 ii. Sellafield Decommissioning Bruce Wilson 25
11.45 iii. Le Hague - UP 2-400 Decommissioning | Philippe o5
Derycke
—— Lunch 60
13.10 iv. Whiteshell Laboratories Facilities Craig Michaluk o5
Decommissioning
13.35 v. HLLW-tanks BP Decommissioning Bart Ooms 25
14.00 vi. UP 1 - Chemical Plant Decommissioning | Eric Cantrel 30
14.30 vii. UP 1 - Decclading Facility Jean-Luc o5
Decommissioning Gerber
14.55 viii. JRC ISPRA Legacy Waste Retrieval Francesco 30
Basile
15.25 Coffee Break 30
15.55 ix. Tokai Reprocessing Plant | Masanori 30

5




Decommissioning

Okano

Yuji Yada
6b | Status Reports from Reactor Facilities
16.25 i. Bohunice V1 NPP Decommissioning Jozef Haring 35
17.00 ii. U-Graphite Reactors Decommissioning Artem Izmestev | 25
17.25 Administrative and organizational remarks Host, Chairman 10
17.35 Adjourn
Tuesday 16" October
08.45 Assemble in Conference Room for meeting,
Transfer remaining presentations to
Coordinator’s computer, 20
Announcements by Chair/Host -
administrative and organizational remarks
6b | Continuation Status Reports from Reactor
Facilities
09.05 lii. Fugen Decommissioning Koichi Kitamura | 2q
09.25 iv. DR3 Riso Decommissioning Per Holtzmann 25
09.50 v. TRR Decommissioning Chen —Phorng- 20
Bin
10.10 vi. Kori 1 Decommissioning Jung Tae-Sik
20
Kyoungho Noh
10.30 Coffee Break 30
11.00 TRR Decommissioning Huang 20
Jhih-Jhong
11.20 vii. Chin Shan NPP Decommissioning Yu Ting 25
11.45 viii. Hamaoka 1&2 Decommissioning Motonori
Nakagqml 30
Jumpei
Takahashi
12.15 Lunch 60
13.15 iXx. NPP Greifswald Decommissioning unit Eberhard 25
1-5 Thurow
13.40 X. BR 3 Decommissioning Sven Boden 25
7 New Projects
14.05 | 7a i. Novovoronesh NPP Decommissioning Victor Volkov
ii. TAG Members discussion of the project | All
during which Mr. Volkov and Ms. 45
Safronova are not present
iii. TAG present conclusion of discussion Chairman
14.50 Coffee Break 30




15.20 | 7b i. Nuclear Decommissioning Projects on Istvan Szoke
the IFE site - Norway
ii. TAG Members discussion of the project | All 45
during which Mr. Széke is not
present Cairman
iii. TAG present conclusion of discussion
8 | Topical Session:
"Different used cutting tools for dismantling,
like plasma cutting, Laser cutting, ..... ?
16.05 1) Introduction Chairman 5
2) Members presentations
16.10 I. Characterization of Different cutting Koichi Kitamura | 25
devices in dismantling works Motonori
Nakagami
16.35 Administrative and organizational remarks Host, Chairman | 10
16.45 Adjourn
18.00 Evening programme (by KTE) Sightseeing tour Ettlingen
Wednesday 17t October
09.00 Assemble in Conference Room for
meeting
Administrative and organizational remarks Host, Chairman, 10
Coordinator
8 Continuation Topical Session
09.10 ii. Lasertechnology used by CEA Loana Doyen
Christophe 45
Chagnot
09.55 lii.  Cutting tools used during Bart Ooms 30
dismantling at Belgoprocess
10.25 1) Discussion and round-up Chairman 5
10.30 2) Topic agreement for TAG 66 Topical | All 15
Session
BAs Coffee Break 30
9 | Status - TAG Knowledge Base —
Discussion of further steps
11.15 i. Discussion about using of the KB All 30
Status and further activities
11.45 Lunch 60
12.45 |10 Future meetings of the TAG 40
I. TAG 66: May 2019 - AECL Canada Craig Michaluk | 25
Short presentation in preparation of
TAG 66
Ii.TAG 67: October 2019 — JRC ISPRA Francesco
Italy Basile




iii. To be final confirmed

iv.  TAG 68: May 2020 - Sellafield UK —
to be final confirmed

V. TAG 69: October 2020 - Japan - to
be confirmed

13.25

11

Closing remarks, meeting adjourn. Chairman 10
Thursday 18" October
Site visit
07.30 Pick up at the Hotel - Transfer (Bus) from Hotel Watthalden to KTE
(Eggenstein-Leopoldshafen)

08.30 = | Arrival and Welcome
08.45
08.45 — | General Overview — KTE Decommissioning Projects
09.45

SITE VISIT

Site visits: WAK-site and reactors

Coffee breaks + snack/light meal (by KTE)
09.45 — o _
12.15 GROUP 1 - Visit WAK-site
09:45 —
12:15 GROUP 2 - Visit Reactor-sites
12.30 -
13.30 Break
13.30- GROUP 1 - Visit Reactor-sites
16.00 GROUP 2 — Visit WAK-site
1e-et0 Adjourn
Ca.
16.30 — | Transport to Restaurant “Buschmiihle” (from KTE)

Transfer by bus to evening program (by KTE)
Friday 19" October
Site visits: Waste Management Department

07.30 Pick up at the Hotel
08.30-

08.45

Arrival at KTE site and Remarks




08.45—-
12.00

SITE VISIT

Area of the Waste Management Department

Interim-Storages (LAW)

Interim-Storage (under construction)

Subdivided in Groups

12.00 -
12.45

Light Snack at Research Reactor 2 (FR2)

13.00 -
16.00

Transport to Frankfurt Airport

T 65 B TAG Gakak 2

M &% & H

LR ONL

D
2)

3)
4)

Riso Hot Cell
Sellafield Decommissioning

Le Hague - UP 2-400 Decommissioning

Whiteshell Laboratories Facilities
Decommissioning

HLLW-tanks BP Decommissioning

UP 1 - Chemical Plant Decommissioning

UP 1 - Decclading Facility Decommissioning
JRC ISPRA Legacy Waste Retrieval

Tokai Reprocessing Plant Decommissioning

Bjarne Rasmussen/Danish Decommissioning
Bruce Wilson/Sellafield/UK

Philippe Derycke /CEA/France
Craig Michaluk/AECL/Canada

Bart Ooms/Belgoprocess/Belgium
Eric Cantrel/CEA/France
Jean-Luc Gerber/CEA/France
Francesco Basile/JRC/EC

Masanor1 Okano &Yuji Yada//Japan

T= FOSETAGE 3 PRHE BR B 5 M 1% 5% i i ¥ TH H




B & B H

RN o

1) Bohunice V1 NPP Decommissioning

2) U-Graphite Reactors Decommissioning

3) Fugen Decommissioning

4) DR3 Riso Decommissioning

5) TRR Decommissioning

6) TRR - Reactor Vessel Dismantling Preparation
7) Kori 1 Decommissioning

8) Chinshan NPP Decommissioning

9) Hamaoka NPP Decommissioning

10) NPP Greifswald Decommissioning unit 1-5

11) BR 3 Decommissioning

Jozef Haring/javys/Slovak
Artem Izmestev/A. A. Bochvar Institute/Russia

Koichi Kitamura/JTAEA/Japan

Per Holtzmann/Danish Decommissioning
Erwin Prechtl/KTE/Germay

Chen Horng-Bin/INER/Taiwan
Huang Jhih-Jhong/INER/Taiwan
Kyoungho Noh/KHNP/Korea

Yu Ting/Taipower/Taiwan

Jumpe1 Takahashi & Motonori
Nakagami/CHUBU/Japan

Eberhard Thurow/EWN/Germany

Sven Boden/ /Belgium

R~ o65E TACERZNESE AMHHEA

2.CPDEIEgRHNR

CPD EHE A A EE % 5§ (Management Board, MB)EL £ ffq & 5 4H
(TAG)FT#H K » BB OECD/NEA Wi i R E P e HABIEEZ B g
(Steering Committee for Nuclear Energy) * WIS M EEYEH T E T
(Radioactive Waste Management Committee, RWMC) 5z H. [ 7% B F5 & T 17E /)
#H (Working Party on Decommissioning and Dismantling, WPDD) - CPD &t &
> 1985 FE R AL » £ B I RE (R I8 (X 5 it bR 15 R B 4 B B AR sc Bl oy =2
BB o BRILPIHAER B E S B Z Y 10 EER&ErE > £ 2018 FEKEER
T2 {EBR et (41 8 S EES R 31 [E PR B ER a5 i ) » $E 15 {0 % K BR
9 B H 2000 F A PLZBEWTFT T TRR BR{&EF & 1A CPD » K4 H
2014 F L WREEEMACPDK AT E > BERSNEHRFHEL
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2 Bk 152 B R 15 g 200 e i im0 R S B BR 12 0V BB AH B & &R o CPD ATt
ENERTERAESFEMWRIXN TAGF#H TAGg#GHEF—EKE X
WA 2 HE AL B M B3 0k 28 - CPD 2K E(ERRGETENMTH AT
B M8 EBREAMERILAE FBHILEMFRMEE - 1985 FHR#E NEA %
M TR (Article 5)EIL > £ 2018 4 10 H &g B S Bt HEU#ER! RA
FISBERIF - 15 > HET R TAGS BFEERFHETEHEE > HP AR
AREVA 27 UP2 400 (fuel reprocessing plant)fE % 5+ Z 7 2017 &£ TAG 62 H
FEEEMA EBERESNHESEET  ARNGHRZEBELARELRE -
OECD/NEA CPD & S AR st ERBUORA -

g8 SRIGRTE
ELFIERF | BR-3 NPP, Eurochemic Reprocessing Plant, Building 105X and 122X
A 204A/204B Bays Chalk River, Tunney's Pasture Facility, Whiteshell Research
Laboratory, Gentilly-1, NPD PHWR
a8 Taiwan Research Reactor (TRR), Chinshan NPP
F12& | DR-3, Hot Cells
BXBH | JRC-ISPRA Legacy Retrieval
EL 4 Brennilis, Bugey 1, Elan IIB, AT-1 La Hague, Rapsodie (FBR) Cadarache,
SEH G2/G3 Marcoule, Saclay High-Activity Laboratories, Melusine, Cadarache
a Facility #56, Phenix, ATUE, APM Marcoule, UP1 Reprocessing Plant Marcoule,
Basic Nuclear Facility No 57, UP2 400 fuel reprocessing plant Le Hague*
G MZFR Karlsruhe, KNK Karlsruhe, WAK, Greifswald NPP, AVR, KKN
Sien Niederaichbach, HDR Karlstein, KKB Brunsbiittel
FAF] | Garigliano NPP, ITREC U-Th reprocessing plant, Latina GCR
Fugen NPP, JPDR Tokai NPP, JRTF Tokai, Plutonium Fuel Fabrication Facility,
H4 Uranium Refining/Conversion/Enrichment Facility, Tokai 1 NPP, Hamaoka 1&2
NPP, Fukushima Daiichi NPP
HE Triga Research Reactors KRR1&2, Uranium Conversion Facility, Kot 1*
R A.A. Bochvar Institute, Uranium-Graphite-Reactors (JSC "PDC UGR"),
B Novovoronezh NPP units No. 1-2
Hri&{k 5 | Bohunice Al, Bohunice V1
PEIPESF | PIMIC D&D Madrid, Jose Cabrera NPP, Vandellos 1

11




pus Studsvik Active Central Laboratory (ACL), Research Reactor R2/R2-0,
h Barsebick NPP

S BNFL Co-precipitation Plant, WAGR Sellafield, B 243 Intermediate Waste

~ Recovery, B204 First Generation Reprocessing Plant, Active Demonstrators

" Portsmouth GDP, West Valley Demo. Project, FEMP, Shippingport, EBWR, Fort
= .

St. Vrain
F 7 ~ OECD/NEA CPD & B B[R Rt EHEHE R

TAG6S G A W IH B et EH & 0 A CPD » 73 7l & #F )i IFE FR % 5t &
BiL {1 &% B Novovoronesh NPP [ & &1 & - i )&k IFE B 152 51 & H1 Victor Volkov
W o AN B B oR % T E 1Y Halden Reactor £ 2018 4F 6 Ik A =1 >
R 2 N R T FRIC A B E i TAFE > HRBRE& R &R E
R BB S48 TAG Bl B 3R D &8 2R & D HL B % - (48 T Novovoronesh NPP
Bt 5t 2 i Istvan Szoke & > M A FB ~&Zat =475 7 54 - 2018
YR By | BB R - 3 H e - 1 E K A EE 0 2 WIE ERRE B
At 1 Rt 4l 2 IEAE AT PR HF MR R 5E - THETAYBRIG I AZ2 K 2035 4 »
K TAG K Bafimg > ABMETEMA - I =F N CPD §EEFHmE L
AN

HEH iHE ARE&
2015/9/30 | H 7 Radwaste and Decommissioning Center (RANDEC) pistan!
2014/8/6 EEE A E e IEMIRETE JIIVN
2015/5/24 128 Dansk Dekommissionering: DR-3, Hot Cells A
2016/6/16 HREEHT Rosatom A.A. Bochvar Institute fR&s1E5 JIVN
20171173 wéEe] KNHP Kroi 1 Brf%atE A

2017 JAEA HY Tokai Reprocessing Plant A

2017 Vattenfall fiT75 Ringhals — ~ — Bt WFE%

2017 AREVA A 5] UP2-400 Fr1&a1EE I[N

2018 JAEA 1) Monju FBR Bi{%at AR F

2018 b= IFE FRisgatsE FEDR

2018 {#kZEHT Novovoronesh NPP R {55125 EI=Vi/IPN

TN THICPD g EEH &% F (2015 £ 2018 44 )

12




3. KK TAG & F I &l
&3 s s R 2K TAG 66 ~ TAG 67 ~ TAG 68 ~ TAG 69 & #H Y T ¥ -
2 Em R R
TAG 66 &£ 5 2019 - 5 H > B fi1$ K AECL £ KRR F 1Y TAG
Tk TR E T
TAG 66 : fill& K AECL E¥# (2019 45 H)
TAG 67 : 8 AF JRC Ispra E3# (2019 4E 10 F)
TAG 68 : HIEBIZEE Sellafield E¥# (2020 4 5 A)
TAG 69 : #1#H A 37 /7 Hamaoka E3# (2020 £E 10 A)

4. RE TAG FHReTsm EEHRE

10 H 17 Hatam g 48 TAG PV H B M & H - Hai & W E-E H
—(EEHH S ENEENE B EZEIE - 55— A2 A5 % i Fr & =
BIEREARAELR LIRS RUIE - & & 85 ik RA > BE] TAG 66 BV E

E s H R BB - R A PRI R UJBIAISI Ry TAG 67 Y HE
it H -

_l.ﬂ.b

o
i

(=) DEM 2018 B AE

1. DEM2018 & 575 &

DEM2018 & /1 £ B # &t 1 SFEN(Société Francgaise d Energie
Nucléaire) = #¥ » SFEN BIIZ* 1973 4F » 2ABIKEE M+ 0 I KX AE
B HE AR EREEHRZMRFES - SFEN HEE - OECD fil TAEA it
FY o BTN L e EBM AR - SFEN 2 ABIIE 2 M4 - #E T
3,600 ZEEANE » B LEM  FERmAE 2% - B4E - #E
FIE A4 -
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2. DEM2018 & &2

AXEGHEAKRE 26 EARFERBERL 480 iVl E s - G& 11 {E
FEKE®E 100 5 HEEGH - B0 E-EA - A EE (Regulation
Evolution) ~ #f % SRUE BLGT & 3 ~ 6V BR 5 B35 AR £ 9lg B 3% ~ #R 57
FrrsE - st S &b RN EHEREYER - BEY)
MSHE - M F R B E RREZEEFEFER GESH
B NI EEER - 185 B R E iy B g BT P EE -
DEM2018 IR RERR G & s i ki sk A BT BB ARt

FToR -

1t - DEM2018 &%

Title "
BRIy is]
Date DEM2018 s¥4flz51%
7E R B #E ( Regulation Evolution)
i H EE Oy i
Legal and technical framework for a safe decommissioning in Vincent Cloitre/ ASN
France
e Rl Bis T2 28 fF (Dismantling Strategy, Program Development)
i e H EES NG i
10/22
. . . William D. Magwood/
(MON) [Dismantling Strategy and Radioactive Waste Management OECD-NEA

General overview of Nuclear Dismantling

Michail Chudakov/
IAEA

Dismantling strategy and Programs

Jean-Michel Romary/
ORANO

French Graphite Gas Reactors Dismantling Programme

Christophe Dorier/ EDF

Dismantling Program and Feedback Experience

Laurence Piketty/ CEA

14




DEM 2018: General & Useful Information

Laurence Piketty/ DEM
2018 Chair

French Inventory of radioactive materials and waste: forecast
of radioactive waste including dismantling waste

Elodie Petry/ Andra

EPRI R_’es_ear_ch & Development Projects for NPP Richard Reid/ EPRI
Decommissioning
Knowledge  Transfer ~ for  Preparation  of  Final MILLES BB

Decommissioning Plans for Taiwan Nuclear Power Plants

Westinghouse Electric
Company

An international perspective on large Boiling Water Reactor
(BWR) Vessel and Internals removal, packaging and
transportation

Frederic Bailly/ORANO

tEEER ¢ EHAY P& T R /E ¥ (Fukushima: Feedback & Operation in Progress)

iy H EE Oy i
Deep gouging : development of deep blind kerf laser cutting
lona Doyen/ CEA

technology for FUKUSHIMA fuel debris retrieval

Fukushima Dai-ichi fuel debris retrieval: analysis of aerosol
emission and dispersion during simulants laser cutting

Emmanuel Porcheron/
IRSN

Particulate foam flotation process for remediation of

Fukushima contaminated soils

Frédéric Thurin/ ORANO
DS

10/23
(TUE)

Prfig kg Bzt E2¢ ( Dismantling Strategy, Program Development )

e H

LN

The European R&D project INSIDER: acting on the upstream
stages

Daniele Roudil/ CEA

The European Project THERAMIN — Thermal treatment for
radio-active waste minimization and hazard reduction

Matti Nieminen/ VTT
Technical Research

Centre of Finland Ltd

Optimization of post dismantling radioactive waste

management: innovative projects supported by Andra

Laurence Petit/ Andra

The CHANCE project ‘“Characterization of conditioned
nuclear waste for its safe disposal in Europe”

Denise Ricard/ Andra
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International Good Practice in Preparing for Decommissioning
under Operation and after Final Shutdown

Boris Brendebach/
BMUB

ELINDER Project

Pierre Kockerols/ JRC

IL LL waste management — ICEDA, the EDF global solution

Thierry Le Courtois/
EDF

ORANO waste management strategy past and future

Christine Lamouroux/
ORANO

EDF Graphite Waste Management Strategy

Mathieu Charmoillaux/
EDF

Aspects on material and waste management strategies for

decommissioning

Michel Pieraccini/ EDF

Experience in Dismantling of Laboratories and Pilot Facilities
at A.A.Bochvar Research Institute

Sergei Belousov/
Bochvar Research
Institute of Inorganic
Materials

Dismantling of EDF Chooz A PWR: from the core of the
reactor to the final waste repositories

Aurélie Brasch/ EDF

Challenges and opportunities for shaping up a robust Nuclear

Decommissioning Industry

Francoise Berge/
PricewaterhouseeCoopers

Planning for a Successful Oskarshamn 1-2 Decommissioning
Program

Niklas Bergh/
Westinghouse Electric
Company

Roadmap for technology development to support CANDU

decommissioning and long-term waste management

lan Castillo/ Canadian
Nuclear Laboratories

sE# 8 (Regulation Evolution)

i e H EE NG
Implementation of the legal framework for a safe Dorothée Conte/ ASN

decommissioning in France

Asbestos in nuclear site: from sampling to asbestos analysis

Céline Vilmain/

EUROFINS EICHROM
Laboratories & Bérénice
Clamaron, CEA
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B 157 15 BRI 5 38 {475 2 B4 (Stakeholders Involvements & Public Acceptance)

Fij e H

LRGN

In the “Occitanie” region, the PVSI leverages innovation to
organize a national industrial domain in nuclear dismantling,
deconstruction and depollution

Philippe Guiberteau/
CEA

ATy E Bl RS =4S $H (Material and Radioactive Waste Management)

e H

ELESONL

Optimising the Management of Low-level Radioactive

Materials and Waste from Decommissioning

Fredrik De La Gardie/
Swedish Nuclear Fuel
and Waste Management
Company

Optimizing the management of waste and materials resulting
from decommissioning in Spain

Nieves Martin Palomo/
Enresa

Dedicated Trench for Large and/or Heavy Waste

Frédéric Legee/ Andra

Remote-Handled Low-Level Waste Disposal Facility

John Gregory/ ORANO
Federal Services

Combining chemical decontamination and melting for volume

reduction of metals originally classified as ILW

Gregor Krause/
Cyclife-EDF

VB 5 EL R o BE 2% (Development of New D&Ds' Technologies)

e H

R AR

Remote Evaporator Vessel Repair by Robotics and Powder
Injection Laser Welding

John Gregory/ ORANO
Federal Services

Remote operated aspiration device for waste lying on the floor
of casemates of the STEL installation in Marcoule

Mickaél Pradelle/ CEA

Trajectories generation based on point cloud

Wilfried Brouard/
ORANO

Presentation of a separation method for the reduction of
secondary waste from the waterjet abrasive suspension cutting
technique

Carla-Olivia Krauss/ KIT
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Dismantling and disposal of the reactor pressure vessel
internals and the RPVs of the Neckarwestheim nuclear power
plant I (GKN 1)

Bernhard Wiechers/
Westinghouse

Study on Kori Unit 1 Reactor Vessel and Reactor Vessel
Internal Segmentation

Young Hwan Hwang,
Central Research

Institute/ KHNP

Superphenix dismantling — Development of laser cutting,
operational experience & other applications

Sylvain Menou/
Framatome

System to Cut on Decommissioning

Amaia Rodriguez
Sopefia/ Equipos
Nucleares S.A, S.M.E.

b atE a8 a& (Project Feedback Experience)

ILESEIE

R AR

Decommissioning of MR and RFT research reactors

Alexander Chesnokov/
National Research

Center "Kurchatov
Institute"

Outcome of the Barsebéack 1-2 reactor vessel internals
segmentation project

Joseph Boucau/
Westinghouse Electric

Company

The decommissioning of a PWR experimental facility: from
shut-down to removal from site

Wouter Broeckx/
SCK+CEN

Demolition of the Biological Shield at the SVAFO R2
Research Reactor in Sweden

Gunnar Hedin/
Westinghouse Electric

Company

EDF UNGG graphite gas - Heat exchangers decommissioning

Mathieu Mahroug/ EDF

The dismantling of Superphenix - Status and lessons learned

Véronique Bouilly/ EDF

Project Feedback Experience from decommissioning - Low
Flux Reactor

Jaap Hart/ NRG

Pipe cutting method at high radiation area in FUGEN

Hiroaki Takiya/ JAEA

18




SRS HE1E [ (Buildings & Sites Rehabilitation)

Fij e H

LRGN

The reconversion of CERN 600 MeV synchrocyclotron into a
public exhibition hall

Marco Silari/ CERN

Characterization and Decontamination of the biological shield
at José Cabrera NPP

Jorge Borque Lifian/
Enresa

Dismantling a NORM waste storage facility in the acid
phosphate industry

Mihaela Onofrei/
ARCADIS ESG

Strategy in rehabilitation of polluted & abandoned industrial
sites from the first half of the 20th century in France

Fabien Hubert/ Andra

An integrated methodology for hydrogeological assessment of
nuclear plant aquifer

Maxime Claprood/ INRS

Prediction reliability of chemically contaminated volumes of
soils. Feedback on 23 former industrial sites (RECORD study)
and lessons learnt for radioactively contaminated sites

Héléne
Demougeot-Renard/
eOde Sarl

Contaminated Land Remediation on decommissioned nuclear
facilities: an optimized approach

Hugo De Palmas/ EDF

Management and reuse of excavated materials : how to foster

Emmanuel Vernus/

. . INSAVALOR
?
the circular economy ? (a RECORD project) PROVADEMSE
R4 5 A& (Initial Radiological State Characterization)
e H (e NG 4
R&D within the BR3 PWR decommissioning project Sven Boden/ SCK*CEN

Statistical characterization for nuclear D&D applications with
small data sets

Bertrand looss/ EDF

Large components, buildings and land — An optimization
example on the characterization and clearance process

Jonatan Jiselmark/
Swedish Radiation Safety

Authority

Geostatistics Perspectives for Sampling Optimization During

Radiological Characterization

Yvon Desnoyers/
Geovariances
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Benchmark study of TRIPOLI-4® for decommissioning
purposes

Cindy Le Loirec/ CEA

Initial characterisation of radioactive effluents in tanks before

dismantling

Sylvie Tillard/ CEA

Sampling strategy for dihydrogen flow rate characterization of

radioactive waste

Nadia Perot/ CEA

Management and interim storage options for radwaste pending
availability of a disposal center

Christelle Decanis/ CEA

10/24
(WED)

72#RE#E (Regulation Evolution )

A H

ELESONL: 3

Decommissioning of 1IN-3M pulse research reactor of JSC
"Foton" in Tashkent

Vladimir Michal/ IAEA

HrfE(ESERY I 75 R E (Economic & Financial Aspects of Dismantling Operations)

LRSS

SR ONL: 35

Material Balance Evaluation for Safeguards at Bulk Handling
Facilities Shut-down for Maintenance, Under Partial
Dismantling or Under Decommissioning

Christophe Portaix/
IAEA

Cost Estimates for NPP Decommissioning Projects and the
Emerging Role for Cost Analysis

Simon Carroll/ Vattenfall

International Structure for Decommissioning Costing (ISDC)
of Nuclear Installations - Achievements in its Implementation

Vladimir Daniska/ Vuje

Geostatistics cost-benefit analyses for classification of waste
during initial radiological characterization

Yvon Desnoyers/
Geovariances

Provisions for ITER Decommissioning

David Torcy/ ITER
Organization

Impacts of different research reactor characterisation strategies
on decommissioning costs within DACCORD Phase Il Project

Vladimir Daniska/ Vuje

Parametric method and software associated for dismantling
cost estimation

Elise Curabet/ CEA

YR 5 LR A i BE 2% (Development of New D&Ds' Technologies)
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Decontamination of HL liquid wastes for the D&D of UP1

reprocessing plant

Yves Barré/ CEA

Innovative technologies for liquid waste management based on

cavitation phenomenon

Lauréanne Parizot/
UMPC

EPRI Project: Development of New or Enhanced Techniques
for Concrete Decontamination

Richard Reid/ EPRI

Research on the Removal of Filler Containing Asbestos Using
Wet Sandblasting Technology

Daniel Boser/ KIT

Sodium Removal from Phénix Secondary Loops

Franck Dominjon/ CEA

Treatment of cold traps of Superphenix Fast Breeder Reactor,
by Thermolysis & Hot WVN

Dominique Villani/
Framatome

Different Kinds of Full System Decontamination

Michael Dr. Knaack/
TUEV NORD GmbH

First Full System Decontamination Prior to Dismantling in
Japan. Recent Experiences and Results From the PWR
Mihama 1 and 2 with Steam Generator Tubing of High Nickel
Content Alloy 1690

Pedro Moreira Do
Amaral/ Framatome
GmbH

Full System Decontamination at PWR Biblis Unit A+B with

Anna Prillage/
Siempelkamp NIS
Ingenieurgesellschaft
mbH

Recent Experience with VVER Decontaminations in Europe

Randall Duncan/
Westinghouse

Overview of STRAD project for systematic treatments of
radioactive liquid wastes generated in nuclear facilities

Sou Watanabe/ JAEA

Methodology for the selection and qualification of a
liquid/solid separation process for HL radioactive sludge

Eric Cantrel/ CEA

Removal of Sludge from K West Basin Engineered Containers
at the Hanford, WA, USA

Ketra Evans/ ORANO
Federal Services

Core Waste — the legacy of operation

Thomas Eichhorn/ Orano
GmbH

Design of new equipment regarding removal of dry spent fuel
in waste management facility 72 Saclay

Lionel Mandard/ CEA

EDF graphite reactor dismantling testing facility

Philippe Lefevre/ EDF
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Retrieval and Conditioning of Graphite Legacy Waste in La
Hague Plant

Catherine Veyer/
ORANO

The EMC: Development of a new equipment for recovering
old nuclear wastes from the Fontenay-aux-Roses CEA centre

Aurélie Ithurbide/ CEA

b st e 4% Eq ol a& (Project Feedback Experience)

Fj e H

LRGN

Dismantling of the MAR200 dissolvers

Marielle Asou-Pothet/
CEA

Construction of a new facility for the Decontamination and

Decommissioning of HLLW storage vessels at Belgoprocess

Jos Boussu/ Tractebel

Lessons Learned from the Characterization and Clearance of
the Ranstad Uranium Works

Leif Jonasson/ Swedish
Radiation Safety

Authority
M2 (Initial Radiological State Characterization)
i E H EESONL: i
CAMRAD: Development of a Multi-Megagray Radiation Hard|Vincent Goiffon/

CMOS Camera for Dismantling Operations

ISAE-SUPAERO

Nanopix: an ultra-compact gamma camera for
decommissioning applications

Frédérick Carrel/ CEA
List

Gamma Scanning Analysis for improving the level of
confidence in contamination repartition data used for
radiological characterization of hot cells: onsite application

Yoann Zanella/ CEA

In Situ measurement and evaluation for decommissioning

characterization of activated concrete

Sangbum Hong, KAERI

Transportable active shielding spectrometer for in-situ
gamma-ray measurements

Frédérick Carrel/ CEA
List

Radiological investigations in hard-to-access zones by remote
OSL/FO dosimetry

Frédérick Carrel/ CEA
List

3D Radiological Inventory Mock-Up to support dismantling
projects

Nicolas Chapoutier/
Framatome

Radiological Characterisation for Decommissioning —
International Good Practice and Experience

Arne Larsson/
Cyclife-EDF
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MAUD PROJECT- Characterization by Autoradiography
Tech-nique of facilities under dismantlement

Pascal Fichet/ CEA

CI-36 assessment of graphite waste by EDF engineering

Bernard Poncet/ EDF

Preparation and characterization of solid deposit samples from

concentration evaporators and fission products tanks

Steve Jan/ CEA

Microfluidics tools for radionuclides analysis in acidic samples

Somasoudrame Rassou/
CEA

Radiological characterization of very-low-level radioactive
waste at CERN

Matteo Magistris/ CERN

MAUD PROJECT - Development of a new portable detector
fora and /S surface contamination imaging

Sylvain Leblond/ CEA

BT B AR fEE S AU DR (Digital Contribution to Dismantling Operations)

e H

ELESONL: 4

3D Digital Simulation Tools Used to Support Nuclear
Facilities Decommissioning - Benefits for the Projects
Progress and their Safety

Denis Depauw/ IRSN

Equipment localization thanks to a digital mock-up and deep
learning techniques for the preparation of operations

Fabien Dory/ EDF

Decommissioning of legacy nuclear sites through a digital
experience

Istvan Szoke/ Institute
for Energy Technology

Nuclear Decommissioning : a Systemic Approach adapted to
Project Dynamics

Maxence Lafon/ CEA

MARA: a quick and easy solution for radiological
investigations, ensuring the traceability of measurements

Camille Theroine/
ORANO DS

Virtual and Augmented realities in dismantling operations.
Which future?

Arnaud Solente/ ORANO

A PLM approach to support nuclear decommissioning process

Vincent Cheutet/
University Lyon, INSA
Lyon,DISP Laboratory

Text mining and machine learning applied to dismantling
operations documents: a practical business case

Robert Plana/ Assystem

Use and interest of a 3D immersive virtual reality room for the

preparation of dismantling scenarios

Jeanne Cottaz/
Framatome
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ILW waste retrieval project: the impact of new digital tools and

methods on nuclear engineering

Bernard Blanc/ Assystem

Source term computation for reactor dismantling operations:

Application to CEA PHEBUS facility

Maxime Soulard/ CEA

Big Data for Cask-Loading Management

Vincent Leger/ ORANO
TN

Nuclear Waste Flow Management Optimization during
Dismantling

Bérangere Clere Andre/
Altran

STy E B RS 2= YrY i B (Material and Radioactive Waste Management)

A H

ELESONL: 3

Proven Technologies for the Solidification of Complex Liquid

Radioactive Waste (LRW): Global Case Studies of
Applications and Disposal Options

Dennis Kelley/ Pacific
World Trade

Advantages and drawbacks of thermal treatment technologies
for radioactive waste reprocessing

Elisa Leoni/ ORANO

Combustion of organics liquids wastes with a submerged
thermal plasma ELIPSE process

Florent Lemont/ CEA

Study on Plasma Torch Melter for Disposal of
Decommissioning Waste

Seok-Ju Hwang/
KHNP-CRI

Geomelt ® vitrification process applied for treatment and
conditioning of low & intermediate activity waste

Michael
Moulin-Ramsden/Veolia
Nuclear Solutions

Recycling of homogeneous metals from the dismantling of
nuclear facilities

Marine Zilber, ORANO

The management of radioactive waste from operation and
decommissioning of high-energy accelerators: the experience
of CERN

Luisa Ulrici, CERN
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Department
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Construction Operation Dismantling I I ’
End of

1967 1970 1991

Twenties

Process Building
= Process installations totally dismantled

RN

= Actual: Manual decontamination of the
building structure

HLLW-Storage Facilities
= Tanks emptied in year 2010

=  Actual: Remote controlled dismantling
installations incl. HLLW Tanks

’ " Vitrification Plant VEK
| = Shut down of the plant in year 2011

>

=y = Actual: License granted, preparation
measures will start in 2019

Aerial view of WAK site

Bt - KTE VAR FH R H 5 WAK [ 1% # &

HW%F WAK AYBRG ERE N B EBEEEY » DELERTEN
FrEER - 1996 FHBIHRITAE - MBHENVENEEX > AELE
AN B BREF 8 B0 & P8 bk AR - 55 f B AV RS 0 B b 07 /Y bR R K 8 A

CE AR - B E - G W M R 09 A R e IR BR B R RA

ARG T o B AR A BEHYEE 0 A IR FLAE A 85 T I 2% KTE HY B
EYE NP

F 202 FE FEAHREBEEENCHGR EVEBNRE TIFENE

AETTH o B TR A RSB ERRT > W B AR RE G AV E E R > % PCB A
AR EFRET TRS - KBS > BIEA L ECS&HERE T K4 200 {E
A FE A E AR B LR o SR HRBR T OR&Y 16000 S U7 0K 05 F Y i BE A
RAGRZERE -

BTEALSEERRRSTERKEERTNVEEY > FHIER
By ¥ [E (b 2% i (Karlsruhe Vitrification Facility, VEK)FEZE i 4 - 2K H WAK
THREENE S EEREREHELLETRERE - FENREEYE

e BIFTEEAIBL B 6 - BL A Castor s 75 F Y 2011 S 26 5] EWN Y
Greifswald W& B fy 7 8% i = 2008 — 2K » WAK F5 Jiz B i 09 08 & /D 7 49 99
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9% o [E0F 0 = E A 4 BE %% (HAWC High-Active Waste Concentrate) B 17 3
Frdfr b T/E th T &8 B 4G AT -

VEK EFIH WAK 5 3 2 4 1Y BB R E T B s [E L - B iRE
{18l 155 75 H4 1Y 5% it 2 — PH Pk B BYE % 0 FHET Y 2019 4 BE 46 6 Y 22 b 47 B
Rl -

FLRA P P R 1 v U M g S W R 4 ) A O (I8 A R A 7S WA 8 A AR e A
SV HY R BE R Bt T FE R o E EESRE 4T 60 11 U7 oK #Y A R A B B [ AL 2
GERHFEETTIEZ ROR R o HATIEETIFE S -

R REEMEEN SR &R  (EmiHE R EMEEETIM® -
AR EZEERNFEEERE A LZ2H &N/ N E TR IZ % - &
PP Bk B9 e 0 ok A - BR S R B T e 45 BT AR R B B $ U A DU R R &
TH - Gt A% - 1218 95 MR BE D) B - SR B TR 0 iR T
DL 27 85 58 e 1 W R A A0 B8R 7 (8] V) © 2015 4R - B 4R 4 05 97 I U (8 A A o
Y8 — (1 o 55— A8 18 Ay JR &7 2015 SRR 4 - B 7 2017 58K -

Recovery of block Collection of cooling pipes

& /\ - KTE Ak R 5 WAK HLLW %2 U 37 f2 R 1%

2. % H R %2 B KX B 8% (Multi-Purpose Research Reactor) - MZFR

RIS B S FE RS > ST MZFR > &2 — & STMWe #Y & & /K% B K
[ Mg s (18 L) » A4 19 FHYEE @R b > £ EOK B S0y 5 |
R TEENKE - MZFR 1* 1984 F#RA - B 1987 FLAK » K FEE
—HEERRRIREE - 252 KTE ey PR&HH - Est 2D EZE ~ Ik
SRR ER A H AR EA MZFR B EY) - HENEMRFA TREAETINE -

MZFR K HENEBE J1 & 23 1Y 1999 £ 2 2008 FPrbk - B 7 BB &K

% 99% LA EWY IS EE - KIESSHVARE B4 5 400 W > & E Ry 7.60 &
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Ko BRR 4.60 &R > @G NETIRE] - 2010 F R ETEY R
i Y AR Bk o 3R P JR B L 3 B SET FH S SO E M B BR 5T B e - AR R AR
PR S b B4 T 2 0 0 B PE SR PR &Y 370 WIS b BV R B £ (B +)

MZFR HYFR 1 #E A A - AF 2 588 AU BRI SR R 8e ik > 9 A A
AREERETHERRS - LFPRRENVEE RE - FFRTIFEZA
EIT T 2HAVESNNE - A E S A BB R RS B R 8 AR S HY BE &Y
PRAE IRy - SR YDA BE M PR E R I 1% — A2 e 7T IR B -

! Exhaust air system.

Pool storage building
partly demolished

Reactor bmldlrﬂ /

Conventional buildings
& 1. ~ KTE MZFR & & 47 1 [

Dismantling facilities (on site) and control room

Control room with operation units

Demolition excavator with tools in suspended
scaffolding

&~ EEIFER MZER &%) 57 i s
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3. W% B KX FE & (Research Reactor) FR2

FR2 IR H AW RSN SE — A IEE - 1 1961 5 3 H & A&
o FR2 i E UM IEIE - &3 RARShPARE - (8 A EK(E R R BN £
H2 AVE - FR2 Y A o W) B B - OOREBE S ROARI SR Y o R
AR E AN R R EEAL R - 1981 4 12 H 21 H » FR2 £
20 FR B - EEREEEE 10 B/ - HE 1996 48 42 5] 2 4 #
FHIARRE - T A A T EZAVE RV E KB R 7 e A /M & I 4 Pr bk -
[ e N a2 H e (R B o e 2 o (B4 —) -

FR2 o 5 r i 00 28 0 T 0F > SLURRE T 0 iz 7 e i e B0 (B Y o o o o
FH B JE Wi &EL (R RO R B 2R HE B (8 5 i 2 B B PR IR A RS PR & > A ]
HRA R E AN A TR A T EhIrbr - FrAa KR FAYIrE] - Jrig
A ELE > 2R T LUEZERAF SE A o TE AR oy B9 ARV B A R O A8
R bR - EET AR Z AT - A AR R E T BN o £
B itz 4 [ S U S8R s BEL B B P DA 1k 05 S ak o By T V) EIAL AT
i 5 A AE MZFR FIEC il B 75 51 25 o0 B D) M R RO H0lT - 1 St i v 4l 3F
R Fr 1% o s &R 2019 F B 46 5 55 I il B -

Research Reactor 2 KTE
(FR2)

Neutron Source for Research and Development Safe Enclosure
since 1996

1957 1961 Early 2030s

Construction Operation Decommissioning - . I .

1961 1981

i+ — ~ KTE FR2 &G #E# 2 2 I F KR 2

34



(=) BB REHE R

TEE A% RE 3% BB B X BURVE 2 8 A2 o B2 AV B T Ml 20 = /N -

1986 F | HIELFEHFE -  REEER EHNBEER  ERIEMHZKE -

1998 & | fEE 11 & R EE N &k By > BB ELE X RE T i -

2000 | BUF BL % AE B Ik 48 oE B M RE FE MR B 2 32 R (E A IR1RF
2 15 5

2002 £ | BLUfEERE T RED

2010 £ | ZEEF i @A BB R AR B AR EFER T TR BEIZESE
W2 AR o Hodr 1980 4F 2 mi =AY 7 R A 4 AT AE 1% 8
oo 1980 FE 2 B ERY 10 L R ZESE 14 4 -

2011 5 | A1 Bb 3 6 9% 2k« B @ P 7 I O 2 P 2 i P P A% B JE 38 - 17
B P 17 B AE TR R T 8 E T O B AE AR B I T R
FTFEE 2 1% FES I 2002 ER1E A -

TN EEZEBCRERESEBERE

2011 FE 3 AEEEH A B 25% &1 17 B AE E Bt E- 2011
FEI3H I H > BEEREE -2011F5SH29H  EEBFESR B0
2022 FRAFART A VAL E R WL BRIk ABAEA 17 EERLAEE M Py 8 K& -
2011 4 6 H 30 H » {8 BB & & 1k i+ 5874 2010 4 3 & {k S P 18 2002
FEWAE R SC o [EIBF Brisbuttel 28 g & Af 2 1E 8 - 2 ILEEE 17 K
REME4HA 8 HBIF I (833.6 AL - (EIXEARE 40%) ~ Fer 9 Tk
(1,200.3 EE > GZEBEEE 0W)E N ESESHEHREBTL AH T - 4
FRRBUE R 2 > EEZLE AR 2022 35 LA -

2011 = 9 A > FEEIPE P97 = (TR B 17 M A% BE B i 45 38 ) B A7 52
B R 5% - FEENSR) T Y 4 {8 7% % X 5 /& E.ON » Vattenfall » 4 4 [H &
J3 > A1 EnBW - 2016 5 10 H - {8E 16%%E JJHZAEHE - 2018 £ 9 H

HYER 5 2 7 B i BE W A PR It 12GWe &7 - AL TH A 2022 4F 72 B K

H

3
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Br 4 PERZRE BB EE IR it AGWe B 7> HA® 2023 F 1 A 1 HiE » B
JE A% BE BB W B PR AL 7 (2018 &E 9 H /2] Baden-Wiirttemberg #5575 i
[BR] 45 7% B R ) Bk}

DA b 550 BH 158 B % B BB R AR D R A PR P IR O o 18 1R I i DS A R R IR
B 22N = (bundesamt fiir kerntechnische entsorgungssicherheit) B9 4% 5t
BRI A DLE - (AR EEZEENEE > SEKEZER - HEHZK
[ FE &S ~ XA RHIE BR 5 it 4 A PR 72 BV IR i = L -

f% BE B8 I bt o B R R K JE 25

A B 7
K IAE I o R HURS PR 1 5T AT 3
PR & ¥ AT 23
SE PR PR 1% 0 B bR A ME 3
Bt 5 FH % S HE 25
i 4 o 7
KNS I o R AU PR 15T A] 3
PR 152 h AT 7
SC IR PR 15 > R BRVE M E 29
% R R 18 2R 5 i
A 8 3
K XA IR A R UG BR 55T AT 0
PR & #0 4T 2
SE R BR T > AR BR A RLE 9

R~ 2018 G B A 5 e 22 0 R ok 152 3R

T IR T ¥ 2 B R e it K & A PR 152 P B 0 BURF R B R AT BE A A
WeE) > EZREEETE > HNBUN BRI E - $2R1FET 8 BEAX AE
fReH - H 2011 F OEHMEHR 3 REHAEEE N EEEIE 32.5 BEUT
(1,433 BB HHAYLEE L > H ot EnBW A E 518 8.67 BEX T (353 BEH)
RWE A =& WO /D 15.7 [BETT (639 &%) 5 E.ON AHEE 8.14 {HEX
L33 EEe®) BEHEE AR A 2011 F R EE R B L E
(Finanzgericht Hamburg)$% & B BT - KE S #E 150 EEIT (5,700

(&5 %) & d Vattenfall 8 7 24 S FY 2011 4 [m) 3 2 U5 Y [ R 1% & 5+ I
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i 3 o 0 (TCSTD )4 4 T 5K 128 B0 4 FF s 0 - (B TE 0 9 2~ 8 v R
T 2 3

BB 2015 42 6 B AR B A LB UG R O o 1T O OB FAL
AR 2016 4 | B#UE BIEE - BAME 2016 4£ 4 A+ 1 19 AE
Y BB E S B G (KPR BB E 5 NAAE 233 METI R
B - BAEEBITHE RSN SELER  EEARLERER
i LT BIVHF B T SRR 22 0 AR R o T B 1 R
ERBAEREESRE  RGEHBTET  ARHE R EBEEY
GG B AR - 2 T R RAR T o Bh A 2 R B 12 R e S I
e B0 122 B T4 O FF 2% 19 o 2

(M) 7% Bl sk e BR 1 B
1. 7REI % AE BUR

EEI R RZ & REARIBUR - 49 715% 0BT KEKEE > it
FLEmAREH O NEFERAIEE K GFEEFENER 30 &
BT - Al —EHIFEE M BRI 0 KIES - R —EZ2EHE
HY o ZE b - HOABI RS 17% & 726 B [ UL Y% Ak} -
HADEBRE R R ERE 2015 F 8 H  “4kpetd R HE A X"

(Energy Transition for Green Growth Bill) » Wi fF M A ZEHEZL T #ETHE R
A o BZOAEN EEREIRBCREE  RESBESE > AlEE M ER
NI SR B R o W DR BE R Y HE I R A AR BRIV AR RE - g DR AR R
Z o EBEBRDREERBEHERMNZER THRRERREE ARINMEE - &%
EER B ETRBUR E T 21LAY H AR - B 1990 FAHEE » 2030 FHY
= R A HEI & D 40% - B 2012 A AH EE 0 2050 4F Y 48 FE AE PR K 50% -
Bl 2012 FAHEE > 2030 F A b RARaY 6 H &8V 30% » 7E 2025 F %6
FFFEZR S0% - N#EEBYEHEAE 2018 £ 9 H » IR 2035 4F 7] fE 2 — {1
Hr iy H BRI = BE B & 50% - 55 810 3% B B ¥ gE R E T =5 THET AE 2018 £ TR

AN AR
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5 K B B A B N 0 AF 2016 4F 0 (X EE WM E = 384 TWh {L7AH
WEEEWN TI%L L ZEEHRE - AKELER  FHHHRY
F5 79.5%  ITEEITHIE LG P IZAEN T # EEE T 63,130 MWe » 3
58 &l PWR #E 17 8 ## 4t i 25 J7( 34 {& 900 MWe 19 K2 FE 8 > 20 {E 1300 MWe
IR EES > 4 fE 1450MWe HYKJERS ) - £ ASNCABRIR TRe X =& &
ENEH T - FH EDF (I ERE HHERKET - XS HZ 2B
B A o

HEZ SN BRI LR EEBRPIT T E2M T ERZE
W22 2R TR T BN BRRE NS EE (HE  HKE) -
Ky T MR U A B MEAT T BESNAY TE I 2 -

2. TR B RE PR B

EE B Ak A EERA 12 B4 - R T Fror o B R B PR SRR
#w ok By 73 B2 O B PR B (Immediate Dismantling 5 ID) k¢ % €& 9 bR
(Deferred Dismantling: DD)> H i & B #Y #f Bk 5 i & £ A 12 B 97 B - 2008
4 H o ASN S 4 TBA R FRAC BV BUR E 2 3 5 0K B RX Bt 5°F 1T 58 FF
HEEHRM "ILEIrbRRE > 7 AL EE#F -

e+~ A B T R PR A Y A% B

\ » b 1%
RIES | = | BE RO | S R
¥ B L i N &F 0]
B | MWe P HH M |SRHES
F R
Permanent 1972/7/11994/5/
BUGEY-1 GCR 540 EDF ID | 2020
Shutdown 1 27
CHINON Permanent 1964/2/|1973/4/
GCR 70 EDF ID | 2027
A-1 Shutdown 1 16
CHINON Permanent 1965/2/|1985/6/
GCR 180 EDF ID | 2025
A-2 Shutdown 24 14
CHINON GCR 360 [Permanent| EDF [1966/8/|1990/6/ | ID
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A-3 Shutdown 4 15
CHOOZ-A
Permanent 1967/4/11991/10
(ARDENNE | PWR 305 SENA ID | 2019
Shutdown 15 /30
S)
EL-4(Brenni| HWGC Permanent 1968/6/|1985/7/
70 EDF ID | 2015
lis) R Shutdown 1 31
G-2
Permanent| COGE [1959/4/|1980/2/
(MARCOUL| GCR 39 ID
Shutdown| MA 22 2
E)
G-3
Permanent| COGE |1960/4/|1984/6/
(MARCOUL| GCR 40 ID
Shutdown | MA 4 20
E)
Permanent|CEA/E |1974/7/|2010/2/
PHENIX FBR 130 ID
Shutdown| DF 14 1
ST.
Permanent 1969/6/|1990/4/
LAURENT GCR 390 EDF 1D
Shutdown 1 18
A-1
ST.
Permanent 1971/111992/5/
LAURENT | GCR 465 EDF ID
Shutdown 1/1 27
A-2
SUPER-PHE
NI X Permanent 1986/11998/12
FBR 1200 EDF ID 2025
(Creys-Malv Shutdown 2/1 /31
ille)
IAEA U E R R » 222 2017 45 12 H A 33 % B 2 B 7% 5% e (A0
MER T RES  BERE  BHEEEEE  BEYVEEREYS S CE

TTPRITEZE 1 -
FE A B H A BR e Y S fE R R0 DLER

£ — MUABlIfZ B UNGG

( Uranium Naturel Graphite Gaz ) & £ > UNGG #l Magnox W & & R /% =\
K E 2% ( GCR 5 Gas Cooled Reactors ) FY F ZAEA » 1 UNGG X< JFE 25 7 =]
—E bR AE

PR SRR o 8

39

B AT Fy GCR » GCR A 22 1F v+ 4% ##

A




Ry 2 AVE - ge % (8 R RS IE R pdokl - (BB E MVl R Em S e C
YR RE - T A B i 48 L A [ 5% 4% I R 4 i

AR GCR K FEERAE 1960 A E » HAal &E CEERR®E » GCR K
JE &5 E e at L m A JEE R 08 B T Bl ~ — RHEAY 4 25 B8 DL R A8 5
HYSZ R 458 - f£9rBR GCR AL 28y F flg sk /8 - 7H J778 %E 1 (prestressed)
D& (B 2 Om R A ) - B UEIHEBE(&REZ 20cm) > KREH
AR BB RR > K E & E A E (R RS R 30m) - fE R GCR
RESEGHEN —(EMERERENEEY  GCR R IERE AR EE
Py bt PWR AU K2 fE 25 % 10~30 £ -

A H i E & ETER1ZAY GCR K E S+ CHINON A-3 Al BUGEY-1
HEJE B 0 CHINON A-3 E58 ik 7 B a5 f #r Bk ~ BUGEY-1 EHr bk T
[ JE &5 51 78 B BE A% 4 B R o EDF JH T 2017-2020 %258 ¢ Saint Laurent
A2 RTEZS H B B A B E BRIV IR bR - THAS & A 1600MT HY g £ P H o
B 5 600MT HYZ 5 HBEED) -
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M~ EBREH

(—)CPD 5 H Al B B ] i BB & R 2 2008 H VR i bR iz & (F st & - DA
H LA B OECD/NEA & BB & 3 HY R T > A% =] AE 4 72 i TR
A CPD gl B Iz 8 > LI R E SR A S - IREHATAy R E
2 — R H B (108) B 4a 2 N HE PR & > B 50 B PR PR 1% & AR B & B
TR KRE R Bel) - ETHERFHIAYATIE > BEEEREMILIES FE
AYE - DR B % TAG & 3 AR > Bk 2 8 DU 3] 5005 & fF
M HHY -

() B AR N F % — B [F J& i CPD Brig st & AT H A Hamaoka fZ & i > 14
FAAL T 2 i K 20N ME €5 (BWR) > H Al Hamaoka i 55 S IE #E 17 85 BR 25
KEMGEFEFENIRIESE - BE N IEET M - 2T LB
as FHVPRER o SCOMERE AR ET Y 2023 FEBE 40 1T IR PR 0 M R Bl 48 B IR
FEHSFHREZERREFEZIRE 2 - S5 11 AEZ — B
WrHy EPRI B R FR e fflo bt o & L - EPRI xRt ol B 0 A
Hamaoka £ %6 i (5 5 PR 1 Jr Bl EE 2 H AU B 52 - N LR AEHF H A
Hamaoka f% 88 i 51 By R 2 A 2> =1 R B S0 #E 1T bR e B g 2 5 RARFE 2

79 B BRI -

(Z)2 AKX TAG 65 Gk A B R T - FE R — IH 73 BR % AE bk 75 3l 4R & A

Y AE R RS - B B KTE(R B B8 M A% R B2 iig o =) B HL 7t Ja 1
B & A bR 15 Bl A% g R B EWN A H] - A [F R BT & B B D22 B KIT
BB KRG 0 BB A6 Ry % Ae PR 1 R S e O B RS ER B G
a5 EE 2 2Tl - ALAERSE 9 IR IR &iEE
f8E RWE B F] A8 % B 1T PRI BT 30 - B R AR T 12
1% HE R 15 52 i B2 2 B 157 G HE 77 S A4 » R AT 5 8 F P I B = O
Frig Bt e PR BT sl SR B TR~ A B BE PR 12 B E L R flo iy 22

.
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