ISSN 1343-3881

FASIyv a8k

Journal of the RANDEC

CRROER EHIE CRBOEE
! REFKEK - BRE—ETHARERBEHH,SD
BEADREE (EH=)
EIFIN/TAVERBREE F L/ TAVR
FAHEER 4 SFORBHREKEANDLE
ETEROEFIFEILEERT
BEILEE(CER T S BIE - B3 - BRI

BEEAN BEFHHE/Sy TR ) & —

Radioactive Waste Management and |
Decommissioning Technology

No. 44 2011



RANDEC

RANDEC[E. RFAMEERDFIAI v a2y
(BELHEE) Zilf DL Z6H S UIEEN RV RI - A%
FIEREEY DN MO IEFNIBNDERICET S
MRS Z1T2 CVWET,

FAZ v aZ vV IcEI HHBME - REZTVET,
o
TFAZ v aZ v JIEY &I - EREREL I T
o
FAIYYIZVIIKETBAMEEBRULE T,

[ 2

Rl - tRRFTEREEY D53 DI FLIBN S BT
BH9SHEFZTVET,

[ 2

TFTAIv Y aZ VI RURI - HERFRZEY DL D
I tFMIBM D ERICE T 2 ERBZEREHZLET,




T3y Y gV IEER
F445 (201149 H)

ol =t
RO L L IRBROATH  ooeeee et 1
Ml &
Fite
HWHAKRESR - BEF —FHFHIREITERD S OFEANDFEY (JEERZS)  crevrrrerrrrr. 2
JCEERRPER A SRHBEITIG, AilE 7R A FH3EE 7K. RANDEC 4t — ER P f R
et
F b/ T4 ) HEREM D F oL T4 VIR NIREN 4 FIROBREN R AIREANOEGE e 8
NN 'Y b=, VI VyR—2
et &
BB JE T IFFEIEHEEGHRT  coovvveeeeeermmmm oo 20
EETE, AKBEG. FolE—
HE FF BEHE— B ERIT
et
FEIFHEB RS BT - BRGY - RAREEHRT  coveeerr e 33

BB, AHRER, fEFRER, FH Baed



Journal of the RANDEC

No.44 Sept. 2011

CONTENTS

Featured Article

ROUND-TABLE TALKING
Prospect toward the Restoration from the Great East Japan Earthquake and
FukUShima-DaiiCh Nuclear Power Plants ACCident ..................................................................
Yoshiyuki TAKEDA, Miyako MATSUDA, Saburo KIKUCHI

Technical Report

Post-accidental Management:
ConverSiOIl into EnVironmentaHy Safe Conditions .....................................................................

Technology for Reactor Decommissioning of Fuji Electric  ++«+++++ssrersssrresineesimiminiiiiiiiii,
Chiaki TOMIZUKA, Seiji MIZUKOSHI,Genich KATAGIRI,
Hisashi MIKAMI, Shuuichi YOKOTA, Tomoyuki MURAKAMI

Measurement, Decontamination and Dismantlement Technology that applies to Decommissioning «+««««+=*-*-
Katsunori HIROKAWA, Masaki HISADA, Yasutaka FUKUI, Setsunari INOUE

20

33



SUMMARIES

ROUND-TABLE TALKING
Prospect toward the Restoration from the Great
East Japan Earthguake and Fukushima-Daiich
Nuclear Power Plants Accident
Yoshiyuki TAKEDA, Miyako MATSUDA,
Saburo KIKUCHI
J.RANDEC, No.44 (Sept.2011) page2~7, 4 Photos

The Round—Table Talking was hold on June 15 2011
under participation of three different experts, namely
Mr. Takayuki Takeda who is a prominent Japanese
expert of Disaster Mitigation Management (ex — Major
General(MG) of GSDF), Mrs.Miyako Matsuda who is a
critic of Life - Cycle Environment(Ex-Board of the
Japan Atomic Energy Committee) and Saburo Kikuchi
of the President of RANDEC with the theme
“Prospect toward the Restoration from the Great East
Japan Earthquake and Fukushima-—Daiich Nuclear

Power Plants accident.

Post-accidental Management:

Conversion into Environmentally Safe Conditions
Dr. Norbert Molitor, Cécile Javelle

J.RANDEC, No.44 (Sept.2011) page8 ~19, 11 Figures

The management of post-accidental situation after a
very severe nuclear accident is a very complex
challenge which was extensively required for the first
time after the Chernobyl accident.

In 1996 an international expert developed a
“Recommended Course of Action” to convert the
Chernobyl Nuclear Power Plant Unit 4 site into safe
ecological conditions. The “Recommended Course of
Action” resulted in the “Shelter Implementation
Plan” which is a still ongoing major joint international
effort to manage the post—accidental situation at the
site. The current article gives a summary of key
elements and the decision processes which led to its

successful implementation.

Technology for Reactor Decommissioning of Fuiji
Electric

Chiaki TOMIZUKA, Seiji MIZUKOSH]I,

Genich KATAGIRI, Hisashi MIKAMI,

Shuuichi YOKOTA, Tomoyuki MURAKAMI

JRANDEC, No.44 (Sept.2011) page20~ 32, 28

Figures

Fuji Electric has participated in the construction of
Tokai—1 power station of the Japan Atomic Power
Company, has been conducting decommissioning R&D
for commercial reactor, especially for gas cooled
reactor in the field of system engineering, dismantling
of reactor vessel and core internals with remote
handling technologies, treatment and disposal of
radioactive  waste and residual radioactivity
evaluation. Those R&D have been performed mainly
under the umbrella of governmental organization, the
Japan Atomic Power Company.

This paper gives a summary of the present status
and accumulate technologies for decommissioning of

nuclear reactor by Fuji Electric.

Measurement, Decontamination and Dismantlement
Technology that applies to Decommissioning

Katsunori HIROKAWA, Masaki HISADA,

Yasutaka FUKUI, Setsunari INOUE

J.RANDEC, No.44 (Sept.2011) page33—~ 42, 17

Figures

In Japan Atomic Energy Agency, Facilities where
the mission was finished and superannuation facilities
are decommissioned systematically for rationalization
and efficiency improvement of business. It is necessary
to execute safe and economically by making good use of
the technology according to the kind of facilities and
the feature of the dismantlement object.

In this report, it reports on the radiation
measurement, decontamination and  dismantling
technology that develops in the Waste Treatment
Technology  Section O-ARAI

Development Center JAEA.
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ROUND-TABLE TALKING
Prospect toward the Restoration from the Great East Japan Earthquake and
Fukushima-Daiich Nuclear Power Plants Accident

Yoshiyuki Takepa ™', Miyako Marsupa** and Saburo Kikucs: **
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The Round-Table Talking was hold on June 15 2011 under participation of three different experts,
namely Mr. Yoshiyuki Takeda who is a prominent Japanese expert of Disaster Mitigation Management(ex -
Major General(MG) of GSDF), Mrs.Miyako Matsuda who is a critic of Life-Cycle Environment(Ex-Board
of the Japan Atomic Energy Committee) and Saburo Kikuchi of the President of RANDEC with the theme
“Prospect toward the Restoration from the Great East Japan Earthquake Catastrophe and Fukushima -
Daiich Nuclear Power Plants accident.
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* 1 : Ex- Major General(MG) of GSDF(Ground Self-Defence Force),

* 2 . Ex-Board of the Japan Atomic Energy Committee
* 3 ! President of RANDEC
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Post-accidental Manegement:
Conversion into Environmentally Safe Conditions

Dr. Norbert Molitor* and Cécile Javelle *
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The management of post-accidental situation after a very severe nuclear accident is a very complex
challenge which was extensively required for the first time after the Chernobyl accident.

In 1996 an international expert developed a “Recommended Course of Action” to convert the Chernobyl
Nuclear Power Plant Unit 4 site into safe ecological conditions. The “Recommended Course of Action”
resulted in the “Shelter Implementation Plan” which is a still ongoing major joint international effort to
manage the post—accidental situation at the site. The current article gives a summary of key elements and

the decision processes which led to its successful implementation.

¥ F4 Y., 7LV vy 5T 4 2 (#k) (Plejades GmbH - Independent Experts)
Dr. Norbert Molitor i, F )b/ 74 )V OHWD & - 72T Y A b ZBRRAIREANSCE T 5 [HFE 7 v P x 2 b O K 09 ke 4 fi o &
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(Dr. Norbert Molitor was project director and team leader of the international projects preparing decisions and implementation of the interna-
tional projects to convert the accidental reactor site in Chernobyl into safe ecological conditions. Ms. Cécile Javelle is lead expert at Plejades
GmbH. She was the coordination and communication expert within the Chernobyl teams of Dr. Molitor.
Plejades is an independent consulting company working i.a. for nuclear facilities dismantling and radioactive waste management projects in dif-
ferent countries and international organisations including the IAEA. Dr. Molitor is managing director of Plejades. Dr. Molitor and Ms. Javelle
also have working experience in the nuclear sector in Japan )
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Diagram 1 Selected pictures to illustrate situation of ChNPP Unit 4 in 1996
1 I Existing Shelter (Sarcophagus), 2  Inside Sarcophagus, 3 : destroyed reactor vessel,
4 : Lava like fuel “elephant foot”, 5 : water in the premises, 6 : destroyed node of ventilation stack
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Diagram 2 Graded approach to convert Unit 4 site into environmentally safe conditions
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Diagram 4 List of measures and their priority
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Diagram 5 Risk based decision tree
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Diagram 7 Main Task of Shelter Implementation Plan(SIP)

Objective - Reduce Collapse Probability (Structural Stabilization)

Task 1 Stabilization and Shielding Design Integration and Mobilization
Task 2 Stabilization and Shielding of Western Section
Task 3 Stabilization and Shielding of Mammoth Beam and Southern Section
Task 4 Stabilization and Shielding of the Eastern and Northern Sections
Task 5 Stabilization of the Roof, Roof Supports and Covering
Task 6 Structural Investigation and Monitoring
Task 7 Geotechnical Investigation
Task 8 Seismic Characterization and Monitoring
Objective - Reduce Collapse Accident Consequences
Task 9 Emergency Preparedness
Task 10 Dust Management
Task 11 Emergency Dust Suppression System
Objective - Improve Nuclear Safety
Task 12 Criticality and Nuclear Safety
Task 13 Contained Water Management
Task 14 Fuel Containing Material (FCM) Characterization
Objective - Improve Worker and Environmental Safety
Task 15 | Radiological Protection Program
Task 16 Industrial Safety, Fire Protection, Infrastructure, and Access Control
Task 17 Integrated Monitoring System
Task 18 Integrated Database (Configuration Management)

Objective - Long Term Strategy & Study for Conversion to Environmentally Safe Site

Task 19 FCM Removal and Waste Management Strategy & Study

Task 20 FCM Removal Technology Development

Task 21 Safe Confinement Strategy

Task 22 Implementation of Safe Confinement to Support Deconstruction and FCM Removal
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Diagram 8 Shelter Implementation Plan Work Breakdown Structure (WBS)

Diagram 9 Shelter Implemetation Pan Programmatic Milestones

WBS | Milestone Task Milestone Description
11.01.33 | P1 (Key) Stab.111zat1on and. .Sh1e'>ld1ng Design Inte- Stab'll{zatlon and Shielding Strategy
gration and Mobilization Decision
1.1.05.49 | P2 Stablllzathn of the Roof, Roof Supports, Early Construction Decision
and Covering
1.1.06.45 | P3 Structural Investigation and Monitoring Issu.e _Structural Report / Monitoring
Decision
1.1.08.47 | P4 Seismic Characterization and Monitoring | Seismic Monitoring System Decision
1.3.01.87 | P5 Criticality and Nuclear Safety Criticality Mitigation Decision
1.3.02.23 | P6 Contained Water Management Water Management Decision
FCM Removal and Waste Management | Preliminary FCM Removal Strategy
1.5.01.40 | P7 ..
Strategy and Study Decision
FCM Removal and Waste Management ..
1.5.01.70 | P8 (Key) Strategy and Study FCM Removal Strategy Decision
1.5.02.25 | P9 FCM Removal Technology Development | FCM Removal Prototype Decision
1.5.03.43 | P10 (Key) |Safe Confinement Strategy Confinement Strategy Decision
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1 Stabilized Shelter, 2 Clean up of construction site, 3 Foundations for sliding NSC,

Diagram 10 Imlementation of the Shelter Implementation Plan (SIP)

4 Completed NSC (model)

Shut Down
and
Decommissioning

Core Process
Integration

Spent Fual
Management

Shelter
Object
Transformation

Radicactive Waste
Management

Diagram 11 Current Core Processes at ChNPP site
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< Diagram 11 >
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1) Molitor et al., Mutual Benefits During De-
commissioning Projects in CEE, CEE Decom-
missioning & Waste Corporation, Presentation
Berlin 18-19 June 2008

2) Molitor; Sicherung des Havarie-Reaktors
Tschernobyl - Entwicklung und Stand der Pro-
jekte - Presentation at the 6" Darmstéidter Kol-
loquium , 11 March 1999

3) Chernobyl Unit 4: Short and Long-Term
Measures, final report, 29 November 1996, Ta-
cis Services, DG 1A, European Commission,
Brussels, Project Number 164.506.96

4) Chernobyl Unit 4 Shelter Implementation
Plan, 31 May 1997, Tacis Services, DG 1A,
European Commission, Brussels, US Depart-

ment of Energy
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Technology for Reactor Decommissioning of Fuji Electric

Chiaki Tomzura ™, Seiji Mizurosur*, Genich Karacrr ™
Hisashi Mikami ™, Shuuichi Yokora®, Tomoyuki Murakamr

WO AT OIS U 22w LRI, AR T IRET. RS ZWmHAVFORIEEE IR S Y X
TALLY V=T Vo ARG B PEREEML R I &k OFRAE U RE s Al fe il 72 £ D FiihH
F & AR 1 JI R BRI BUF BRI D4 F THD A TE 72, A#EIE. 2 TOHEAFARORR
ORFENZDOWTHEN T 5,

Fuji Electric has participated in the construction of Tokai-1 power station of the Japan Atomic Power
Company, has been conducting decommissioning R&D for commercial reactor, especially for gas cooled
reactor in the field of system engineering, dismantling of reactor vessel and core internals with remote
handling technologies, treatment and disposal of radioactive waste and residual radioactivity evaluation.
Those R&D have been performed mainly under the umbrella of governmental organization, the Japan Atomic
Power Company.

This paper gives a summary of the present status and accumulate technologies for decommissioning of
nuclear reactor by Fuji Electric.
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(FUJI ELECTRIC Co.,L.td, NUCLEAR POWER DIVISION,NUCLEAR PLANT & RADIATION SYSTEMS GROUP)
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Fig.1 Example of the nuclear reactor structure
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Fig.2 Driving principle of dismantring machine
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Fig.5 Mock-up and proof examination facilities
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Fig.24 Exterior View of Fuji Resin Reducer
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Measurement, Decontamination and Dismantlement Technology
that applies to Decommissioning

Katsunori Hirokawa*, Masaki Hisapa, Yasutaka Fuxkur* and Setsunari Inoue ™
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In Japan Atomic Energy Agency, Facilities where the mission was finished and superannuation facilities
are decommissioned systematically for rationalization and efficiency improvement of business. It is
necessary to execute safe and economically by making good use of the technology according to the kind of
facilities and the feature of the dismantlement object.

In this report, it reports on the radiation measurement, decontamination and dismantling technology that
develops in the Waste Treatment Technology Section O-ARAI Research and Development Center JAEA.
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Fig.7 Decontamination Hood System in Cell
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Fig.17 Plasma Cutting Tool
(Cutting of SUS Pipe)
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RANDEC’s Capabilit

Radioactive Waste Management and Nuclear Facility Decommissioning
Technology Center (RANDEC) has contributed to the establishment of
decommissioning technology, and promoted the investigation on radwaste
treatment and disposal business including selection of disposal places for
radwaste from RI facilities, institutes etc.

The capability and service of RANDEC are ;

to implement decommissioning research, development
and investigation.

)

to provide technical information on decommissioning.
]

to train for decommissioning.

<

to investigate radwaste treatment and disposal business
including site selection of disposal place for radwaste
from RI facilities, institutes etc.

)

to inform and enlighten the public about decommission-
ing and radwaste treatment and disposal business.
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