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Fukushima - 2D Radiation Visualisation

N-Visage® System
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Design of Interim Storage North ZLN

NUCLEAR PHASE-QuT
IN GERMANY

July 2011:

6% August 2011:

27" June 2015:
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Changing strategy for dismantling of reactor vessels

« Average specific ]
total activity: 12E+04Bag el

N | Entsorgungswerk fir Nuklearaniagen onry Cordes | 12th November 2019 page 1 EWN | Entsorgungswerk fir Nuklearanlagen

9. ZLN rP R ase b A ER T 1R 50 10. RBUH AL AR 2 ZLN f7(F

. AERZRERR I TS ARA SR AR T > IREIE 2K 196 (EEZe T - =i R R
R 31 {8 > XS IXERAIEISR A 4 8 - DUR e R R E R RE RS &



WEIZ A 43 (1 - A FHEE R R RIS A 3 (& - A 2030 FE2ER g H
115 JEf% Bk AR (R - HORER 4 -PAEBOM BTN BT S - 1S L i B RRHRA £
FH R =KER - faEEEa - BUF AR OB A T EGOE 11) o HiAE
JF SR 2220 e R HE Y B 2 B 2 1 (2022) ~ EEAIJRF(2025) ~ PHBES(2035) ~ Ft:
(2044) DLz pejsitt 25 B R SRS BUZ BRI = A AR R ~ BRI BB TR RS S E
AR~ PRI A E = (NS EAERHCAIE 12) » THETE 2030 SERTRARAHY 115 &
PR & 2K 105 (EBIOTHYRRIE T -

I Perspectives on the Market and Future Prospects of nuclear Decommissioning |CQ,ND

In parallel to different technical approaches to decommissioning, European countries differ
significantly in their nuclear ecosystems, regulation and funding strategies

I Perspectives on the Market and Future Prospects of nuclear Decommissioning |CQ-ND

The upcoming wave of commercial nuclear plant shutdowns is driven by reactor ageing,

lack of economic viability and, especially in Europe, political decision

Comparison of key aspects in nuclear decommissioning (selected European countries)

Waste disposal Funding
and
ing

Waste is managed by the
ational entity ANDRA

Political decisions

® Bamples of NPPs reaching retirement B European countries phasing out include
age: Tarapur, India (2029) and Poine Germany y (2022), Belgium (2025),
Beaeh-1,US. (2030) , Switzerland (2044)

m A second shutdown wave will arrive in B Outside Euroy <t South Korean W Ecor viability is important in li-
tweer I and 2035, (more long- beralized energy markets (e.g. partially I 1) Su markets must be properly educated to the cour
ing end-of-life age?) US) and licensees try to address it* N~ other and more prepared suppliers

1) LW = Lo Level Wt 2) W = Inermadiace Level V¥ 3) LW = High Leve Wases 4) i

T e RrthwD Little . s = e Arthur D Little .
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THE CHALLENGE | GERMAN DECOMMISSICNING M4
Technical aspects covered by a vast amount of experience available in Germany — HE CRALLENGE | GERNAN DECOMMISSIONING MAR
however, the number and size of the simultaneous projects is a challenge The objective is the same — the mnker ?nwrunmem is different

ing market < issioning market

ing campleted or released from regulatory control:
e [
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New-type
CONSTOR®RBMK1500/M2
cask

Capacity: 91 assemblies
Diameter: 263 m

Empty cask weight: 91t
Loaded cask weight: 118t

Dismantling &
Decontamination

15. 17Fe%E Ignalina PR E [l 16. 1rFE5E @R

2. PEEIPRESR I R ER 1% 1% Norwegian Nuclear Decommissioning(NND)Z& 1
& IPEURE N A W T R S s - A MR S BRSSP S B B i R
JE DB I RE S RAITBHFERT - WA S RS £ 2 P A Y EER AR RS2 A A B b
T2 > DURIUES MEEEY) 6 AR 2 BT IRHS TR e 22 e T » AE R SE S e =S
1F 1951 FF3HEE - Sy HI{F 2018 FEEL 2019 4F(2 B » 838 70 FHVEEISE - S/
P S FERSHIBRTE T AFH NND ‘S (B & E - NND BB B 2018 4= 2 Ak
L+ SHER B AR E IR ZE AT » T 2EH R ae i bR LU MR )
AVETH(AIE 17) - WAESHRAHTHET 20 SFERUBRIGHIRE » ICER4Y 2 (SBOT » THaTEA 17
E P AR T ER R 55,000 AHYBCH MR BEEEY) - BIEIHVERE TOF 65 FBA Y &
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it o PRISEERGITE HEY TAF - FERER T NND SEEHA GURBIE N - (HEE

=
>”<1“£

ES
T
B & S BRIy BB TR (L0 18) - H RS WL R R PR AT S A
P Bl AT TR IS g IR FR SR A e A -

11



What does NND deliver?

Social license to operate
-Our work with stakeholder confidence

"Regardless of what competencies | recrute, they all turn in to
sociologists” Adrian Simper NDA

* Proactive and including approach
* We create an ecosystem of cooperation with civil society
* International scientific counc il

* We deliver good services to society
* We will provide a large governmental investment in one local society

@
g Horsk nuklezer dekommisjonering

18. NND 532 g Ay B2

3. PEIFETRERIEEITTEE CIEA 748 BIFRIZAVER DL > RS —RERT e I /K AR e 25
101 HWRR J tH S5 —JEHE AFRTGAVEZ SRS > 1958 18H8 2007 7K A (F 1E i -
2008 SEFAIER HINRIE - 2019 FFERREGT SRR RIIEAME ABRTIEE: » FRIGERINL
BIFFRRAT G EECEYA bR - Bri AR RIRGIMERER - SR A ARVERER{E
AigiE Imsv - HAPEEIRR AR RS T fYIEE - SFREEL 1.2 [ ARMEHE
TRkl Es - TH(E 2028 FE5EpPREC TAF » HATE Se B e & TR R
TTIREIRS LIRSS - THET 2020 SR LFTARINEL - RE(ERAVUIEITFERFERAM £
SaBRlE L - fEPRTBUN MBS E BT > E5EBBUH T RS B R i
B o AR PR U R R e BB R o - P (R B o R R G R
TEZSRIE A THER BT 25 22 CIEA B BRSO ThR . - & A 2 T EPE LT HIIT i+
SR R EGUET IR M R EE ) 25 2 M R BRI | PR AR IR A Ko
R0 5 R ARZR A T & F R AR PR IL T R R (A ] 19) © Fef& sk
PRt B RIS AR - ERAVERTE TOE AR BV bRsT 2 PhE - BRibZ4h -
ATERA RS A RV EEE - 555 HWRR (LR IEsT - BRI R AT
AR ERG F R 2 2IRE - AR ZE i R AR TR B (4 20) -
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SBusmzEmzman Radwaste Management

Waste minimization is the goal and basic principle of radwaste management

Spent fuel management:

« After being removed from the reactor core, g
spent fuel elements will be placed in spent . 2000km i

fuel pool at least 5 years.

g

Sossssnvens Main Challenges
1. Technical aspects

* HWRR is the first research reactor 10 be decommissioned in China.

+ We have no engineenng expenence

* HWRR dec project is project in China. Expenence and expertise
ganed through HWRR decommissioning project are therefore a techmical preparation for the

decommussioning of the other nuclear reactors

« After that, the spent fuels will be placed into
dry cask and transported by truck to the P,
disposal facility in the northwest of China. -

2. Human source
* Serious technical staff loss. A lot of operators went 1o other reactors o change new jobs of retired
* Lack of expenenced engineers and technicians

3. Environmental and political concerns

* HWRR is located in Being It is the capital of China
+ There are many residential areas around CIAE To a certain extent, the public has fear of nuciear
of HWRR with impact s the most

& 20. RS TAE B FimE bR

[l 19. e

BT AR &

(M) 11 H 14 H¥EReVE#T EZ BRI Y E B - ARE R 48

SRSV MRV - S5 NER TR RSV BRI B A A w i
T 3D pREAEHE A M BRI bR e B N
1. FERUSVEREEYI R B R th iR e FayE MRS ey 5 731

I e TR

HHEE T
BNEVCARIRE TETER - SEHSEREESEEIERE
Vg s T g A BN UCHE - HA=s N M BE YA R Sz iR A2 - A
Ty BAm A S R SR R G

(advanced sectorial gamma scanner, ASGS)

e BE SRR oy R D e - ER(E V) SOy BB Fe P etk > B R & s R T A

5 E S AR R E T E (Efficiency calculation for inhomogeneous activity distribution,

ECIAD) » 2RI IEIEE A YR
o= S HIEE R et A S B M B YR E B A -

SRR NS E R ZE R AT - AR

i Reconstruction using ECIAD
Advanced Sectorial Gamma Scanner (ASGS)

Sectoral/Radial Model Allnesnorad o ines inc

Idea Ace=10 GBq all Lines no rad. incl. center center
+ Divide drums in sectors and perform measurement on each sector
¢ Evaluate spectra for each of the sectors taking into account photopeak efficiencies of

all other sectors ' B

572 Sectors ” I

Z>
1How to calculate the photopeak Efficiencies? Source pOSItIOnS\‘ J : [ ° Q
detector ) N
g, , , ’

Waste drum
EdemalUse 12 Ane=0.62GBq  A,,=10.61GBq A...=2.84 GBq

O . S BB SN P 1 O 21

22. FHEERESARHTRR T

21. RIS fatt BB MR ASGS

&
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NURES ® Technology Liquid waste treatment in Fortum Owned Loviisa
- Suitable for treatin ngeg. ﬂ d n water:
p iquid uel arlsn

Placed into LILW

a cos g f2 5 MEUR ayear savings
ER-440 Lovi NPP 1991 th
vapor: rator concentrate

23. fEEHSEE T SCHRARY ARl NURES 24. NURES FfyfEHI{E Loviisa ERJiL

3. 1 wihr¥ 30 B HR T IeE] - BNt RINZ BIUH L R YRR IR AT AE
GRES > R TR R I 2 2t - A B 25N w738
FCROEHR - AT S AR LRI BN EAGHET RS - BR T RIS BB AR 2SI
SRRV AR SN - B SRR SRR AR B P (40 25) > S59MERR
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ILW Drum

GeoMelt® Measurements

@ veoua

Nuciear Soluions.

y coordinate [cm]

° - 50
x coordinate [cm]

25. p KRR E SN EAS DT HD &R 3 AT 26. p KL REEATHE E 1B
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LBRCERTER=F 7

MONDAY
November 11, 2019

13:15

WELCOME

Dr. John Ketter - AINT GmbH

NEW TECHNOLOGIES & PRACTICES

B B =B E

B B B E

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

17:30

Optimized Plastic Scintillation Detectors for
Body Monitors and Clearance Systems

Daan van Bree - James Fisher Nuclear GmbH

Release Measurement for Radioactive Residues: Methodological,
Technical and Economic Aspects

Dr. Marina Sokcic-Kostic - NUKEM Technologies Engineering Services GmbH
Optimizing Waste Management Costs by

Simulating Real Technologies and Clearance Limits

Dusan Daniska - AquilaCosting

3D Plant Characterisation and Analysis Software

to Plan Worker Dose Up-take and Decommissioning Activities
Neil Owen - CREATEC Led.

COFFEE BREAK

Standardised Electronic Platforms for Motion Control and Sensing
in Radiation Environments

Jens Verbeeck - MAGICS Instruments N.V.

Monitoring of Radioactivity in Air and Water of Nuclear Facilities
Dmitrii Chernykh - ENVINET GmbH

Ventilation Concepts for Nuclear Decommissioning
Tobias Finken - Krantz GmbH

Underwater Vacuum Cleaners for Nuclear Dismantling
Claude Maack - Gradel Sa.rl
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TUESDAY

November 12, 2019

10:00

12:00

13:00

REGISTRATION
QUICK LUNCH

WELCOME Dr. John Kettler - AINT GmbH

STRATEGIES & MARKET DEVELOPMENTS

IE 13:15

IE 13:40

[EN] 14:05

[D] 14:30

14:55

[D] 15:45

The EWN, the Interim Storage Facility ESTRAL and the
Waste Management Strategy at Lubmin in Germany
Die EWN, das Zwischenlager ESTRAL und die
Abfallbehandlungsstrategie in Lubmin

Henry Cordes - Entzorgungswerk fur Muklearanlagen GmbH

Storage of Low-level Radioactive Waste in Germany -

Status and Challenges

Zwischenlagerung vernachlassigbar warmentwickelnder Abfille -
Status und Herausforderungen

Jens Poppinghaus - BGZ Gesellschaft fur Zwischenlagerung mbH

Muclear Decommissioning in the EU - Strategies and Funding
Stilllegung von Kernkraftwerken in der EU - Strategien und Finanzierung

Gianfranco Brunetti - European Commission

European Decommissioning Market Overview
Uberblick Gber den europaischen Markt fir den
Ruckbau kerntechnischer Anlagen

Michasl Kruse — Arthur D. Little GmbH
COFFEE EREAK E EXHIBITOR PRESEMTATIONM

Concentration and Synergies on the Nuclear Decommissioning
Market - Strategic Orientation using the Example of

SAT Kerntechnik GmbH / ROBUR Energy GmbH

Konzentration und Synergien auf dem kerntechnischen Ruckbaumarkt -
Strategische Ausrichtung am Beispiel der

SAT Kerntechnik GmbH / ROBUR Energy GmbH

Andreas Haars - ROBUR Energy GmbH & Frank Ambos - SAT Kerntechnik GmbH
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New Opportunities? The Japanese Decommissioning Market

beyond Fukushima

Neue Geschaftschancen? Der japanische Ruckbaumarkt kerntechnischer
Anlagen auBerhalb von Fukushima

Dr. jochen Latz - McKinsey & Company

Reorganization of Responsibility for the Decommissioning of
Nuclear Facilities in Russia

Neuordnung der Verantwortung im Bereich des Ruckbaus
kerntechnischer Anlagen in Russland

Dmitry Bazhenov - TVEL - Fuel Company of ROSATOM
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WEDNESDAY
November 13%*, 2019

NUCLEAR SAFETY & COMPETENCE

[E_] 09:00 Nuclear Safety and Waste Management Research
with the Young Generation
Forschung fur die nukleare Sicherheit und Entsorgung radioaktiver Abfalle
mit der jungen Generation

Dr. Annika Schifers - Bundesministerium fUr Wirtschaft und Energie

@ 09:25 ARTEMIS - The IAEA Integrated Review Service for Radioactive Waste
and Spent Fuel Management, Decommissioning and Remediation
ARTEMIS - Der integrierte Uberprufungsdienst der IAEO fur die
Entsorgung radioaktiver Abfalle und abgebrannter Brennelemente
sowie fur die Stilllegung und Sanierung

Dr. Viadimir Michal - International Atomic Energy Agency

09:50 ROAD SHOW - EXHIBITOR ELEVATOR PITCH

10:15 COFFEE BREAK

[EN] 10:45 CAROLINE: A High Integrity Cask with Dedicated Manipulation
and Transportation Means
Ein Behalter hoher Integritat mit spezieller Handhabungs-
und Transportvorrichtung

Guido Mulier & Robby Vandendries - TECNUBEL N.V.

@ 11:10  Engineering for the Post-Operation Phase - Strategy of a German OEM
Ingenieurdienstleistungen fur die Nachbetriebsphase -
Strategie eines deutschen OEM

Frank Weser - Framatome GmbH

@ 11:35 Decommissioning of Nuclear Facilities in Norway
Stilllegung kerntechnischer Anlagen in Norwegen

Martin Andreasson - Norwegian Nuclear Decommissioning (NND)

12:00 LUNCH

20



PROJECT STATUS & EXPERIENCES

@ 13:00

@ 13:25

[EN] 13:50

14:15

[EN] 14:45

[EN] 15:10

[EN] 15:35

16:20

The Decommisisoning Planning of 101 Heavy Water Research Reactor
Rickbau des Schwerwasserforschungsreaktors 101 in China

Ruizhi Li - China Institute of Atomic Energy (CIAE)

Decommissioning of the Ignalina NPP - Planning and Execution
Stilllegung des Kernkraftwerks Ignalina - Planung und Ausfihrung

Diama Lasyte — 5E lgnalina Muclear Power Plant

Current Status of Muclear Decommissioning in Taiwan
Aktueller Stand der Stilllegung von Kernkraftwerken in Taiwan

Yun-Chung Chi - Atomic Energy Council
COFFEE BREAK

Radionuclides Inventory Calculations of Reactor 1 (REMEK-1000) at
Leningrad Nuclear Power Plant

Bestimmung des Radionuklidinventars fur Reaktor 1 (REMEK-1000)
des Kernkraftwerks Leningrad

Ruslan Kooykow - Leningrad Nuclear Power Plant - Rosenergoatom

Radwaste Repositories - Examples of Radwaste Repositories Design in
Belgium and France

Endlager fur radioaktive Abfille - Beispiele der Endlagerkonzepte in
Belgien und Frankreich

Jos Boussu - TRACTEBEL EMGIMEERING S.A.

Lessons Learned from International
Decommissioning Planning
Erfahrungen aus den internationalen
Stilllegungsplanungen

Miklaz Bergh - Westinghouse Electric Sweden AB

BUSINESS SPEED NETWORKING

Make new contacts and get in touch with experts from
operators, nudear industry, authorities and research.

GET TOGETHER
SPONSORED BY @BLASTRAC
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09:25

09:50

10:15

10:40

11:15

Packaging Planning using Al-based Algorithms
Erstellung von Verpackungsplanungen unter
Verwendung Ki-basierter Algorithmen

Dr. Philip Harding - Brenk Systemplanung GmbH

ASGS - An Innovative Way for Waste Characterization -
From the First Study to Experimental Validation

ASGS - Ein innovativer Weg zur Abfallcharakterisierung -
Von der ersten Studie bis zur experimentellen Validierung
Dr. Matthias Fritzsche - Mirion Technologies (Canberra) GmbH

3D Imaging of Nuclear Waste Containers with Muography
3D-Bildgebung von Containern gefullt mit schwachradioaktiven
Abfallen mittels Myonen Tomografie

Prof. Dr. Ralf Kaiser - Lynkeos Technology Ltd.

The Characterization of Radioactive Waste: A Critical Review of
Techniques Implemented or under Development at CEA

Die Charakterisierung radioaktiver Abfalle: Eine kritische Uberprifung der
bei CEA implementierten oder in der Entwicklung befindlichen Techniken

Dr. Cédric Carasco - Commissariat 3 lénergie atomique et aux énergies alternatives CEA

COFFEE BREAK

Retrieval of Radioactive Waste from the Asse Il Mine -
Current Conceptual Design for the Storage Chamber 7/725
Ruckholung radioaktiver Abfalle aus der Schachtanlage Asse Il -
Aktuelle Konzeptplanung fur die Einlagerungskammer 7/725

Matthias Ruhl - Uniper Anlagenservice GmbH &
Dr. Jens-Uwe Schmollack - TUV Rheinland Industrie Service GmbH
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11:40

12:05

12:320

12:45

An Advanced Concept for Radioactive Liquid

Waste Treatment - Technology and Experiences

Ein fortschrittliches Konzept fur die Behandlung
radioaktiver flissiger Abfalle - Technologie und Erfahrungen
Martin Lerche - Fortum Nuclear Services

Radiochemical Characterization: The Case of lon Exchange Resins
Radiochemische Analyse am Beispiel von lonenaustauscherharzen
Patrick HaaE - Nuclear Research and Consultancy Group NRG

FINAL STATEMENT AND OUTLOOK

LUNCH TO CONCLUDE THE EVENT
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