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PURPORT OF NAMING THE NEW TYPE
REACTORS

Having in mind the fact that nuclear power represents a
very beneficial discovery of mankind which, depending upon
its method of usage, can also be a dangerous discovery, we
named the new type power reactors developed in Japan as

follows:

Experimental Fast Reactor......... “JOYO” ..(& &)

Prototype Fast Breeder Reactor..."MONJU"(A/.Lw) (Manjusri)

Prototype Heavy Water Reactor..."FUGEN”" (5[ A)) (Samantabhadra)
Explanation

JOYO means Eternal Light in Japanese, and is also the name of the
area where this Experimental Fast Reactor is sited and spiritual learning
flourished. “Monju” bodhisattva is the left hand attendant of Sakyamuni
Buddha symbolizing the attribute of wisdom and is depicted riding upon a
lion. Fugen Bodhisattva is the right hand attendant of Buddha
symbolizing the attribute of compassion. He rides upon a six tusked
elephant. Both the lion and the elephant have great power but still this
power remains controlled by the wisdom and the compassion that Monju
and Fugen Bodhisattva symbolize. Contemporary man has been
overwhelmed by the magnificent achievements of natural science and
technology while he has been apt to overlook spiritual learning . With our
strong hope and desire to harmonize spirituality and science, we have
thus designated the Prototype Fast Breeder Reactor as “MONJU” and
the Prototype Heavy Water Reactor as “FUGEN".
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Schematic Diagram of FUGEN @)

Advanced Thermal Reactor “FUGEN”
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Basic Schedule of Decommissioning @

Current stage
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Systems Engineering
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+3D-CAD, Evaluation by COSMARD (Planning System),
Dismantlement Study, Safety Analysis

*VR Support System

Dismantling of Common Equip.

Reactor Dismantlement

Dismantlement Machine Study
*Mock-up Facility Planning
¢Dismantling Simulation System

Reactor Building

| Turbine Building.

+Study of Automatic and Remote Dismantling System
+Study of Cutting and Secondary Waste Reduction

[ Material Reuse

*Release Experience
+Study of Metal Reuse
+Study of Concrete Reuse

Auxiliary
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Spent Resin Test Facility

Concrete Waste

| Waste Treatment

+Study of Tritium Waste Treatment
+Study of Large Waste Container
*Development of Spent Resin Reduction and

Building

I ;

Heavy Water or Tritium Related

+Safe and Optimized D20 Removal, Tritium
Measurement and Removal, Decontamination

Decontamination |

*Development of Optimized Method based on
the Decontamination Experience

blastgun

© compressed air
Q@ liquid(water)
@ meda

work piece

Characterization |

*Inventory Assessment by Analysis, Foils, Bonner Ball
Measurement and Sampling

‘Waste Volume Evaluation by the Inventory, Reflection to
Decontamination and Dismantlement

[ Measurement |

*Reflection of Existing
Measurement Technique

*Establishment of Optimized
Measurement Method for Fugen

Main technologies for

Stabilization
+Design of Waste Treatment Facility
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Clearance Measurement Device and Metal Waste
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Objectives of IT Systems for @
Decommissioning |

* Optimisation of Decommissioning Project at
the Planning Stage

— Mass Evaluation by 3D CAD

— Evaluation of Cost, Waste, Dose by Planning
Support System

— More Accurate Evaluation by Virtual Reality (VR)
System (VRdose)

— Public Acceptance
» Effective Project Management at the
Dismantling Stage
— Data Base and Project Management
— Training and Education
— Remote Control System



Concept of Decommissioning

Engineering Support System (DEXUS)
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Example of 3D-Data @)
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Visualization of Dismantling Schedule @)

1.Removal of piping 2.Removal of Hx. 1 3.Removal of Hx. 2
T | T
piping Schedule |
Hx. 1 [
Hx. 2 [ ]
Tank [ 1]
1. 2.-3. 1 4, 4.End of Dismantling
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Simulation of Cutting of the Reactor
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Connection with Database

Detailed
specification is
displayed on the
screen
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Mass Evaluation Function in the Work @
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Exposure Dose Evaluation System (@ ZZ»
(VRdose) '

* Planning and administration of the
decommissioning work process under
radiation environment

* More accurate evaluation of dismantling
labor

* Visualization of radiation and dismantling
tasks

* Quick evaluation of

radiation exposure dose

« Stalff training before

dismantling

* Public acceptance

Developed by cooperating with IFE, Norway : ' 14




User Interface of VRdose @
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Future Possibility @
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Future Possibility @

(Knowledge Management - Background )

The decommissioning of a nuclear facility is a long term
project.

The decommissioning project is likely to be delayed.

The transfer of knowledge and education to the next
generation is a crucial issue.

In Japan, based on the past experience, the increasing
decommissioning projects are going on.

Organized methods or a system for knowledge
management is necessary in order to solve it.

Knowledge Management (KM) (for decommissioning)
should be well planned through all the life stages of
nuclear facilities.
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Outline of the Knowledge Management (@)

Approaches
R&D Results of Domestic & , . . .
. Data of Design, Engineers with Experience of
International , Desian. Construction. O&M
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Knowledge Management Support System @
(Information Exchange and QMS based IT systems)
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Knowledge Management Support System «ZX2>
(Knowledge Transfer and Education etc.) « >

€ Transfer of knowledge from retirees
to existing employees

* Questionnaire or interview to
elderly employees

 Education in the office or field

» Study meeting or face to face
education

€ Support system by advanced
technology Virtual Reality or
Augmented Reality based on 3D-CAD

 Embedding of necessary data,
information and knowledge in the
virtual model

 Provision of knowledge of
decommissioning planning and
iImplementation when necessary
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Material: SUS316,
High contamination,
Dismantling
experience in XXX

20



Lessons Learned of IT Systems for (@)
Decommissioning '

* The financial optimization Is necessary
because the decommissioning of a plant is
non-profit and one-time-only activity

» A graded approach should be introduced

— 3D-CAD data is very useful for the planning of
dismantling of highly radioactive materials.

— Simulation by VR is useful for the planning
and training of workers when it is necessary
to consider occupational dose.

— However, If the radiation level is relatively low,
the material is accessible, the detailed data
and computer system may be unnecessary.
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Conclusions and Future Prospects @

IT system for decommissioning is useful for
planning, implementation, data acquisition,
evaluation and feedback.

The system may contribute to the reduction of
waste, exposure dose, manpower and cost.

The systems should be effective for the reduction
of the total cost of the decommissioning and the
Improvement of safety during the dismantlement.

We have to keep up with the new IT technologies,
e.g. Augmented Reality (AR) or Knowledge
Management System (KMS) for the optimizing
decommissioning and transfer and education of
lessons learned to the next generation or sharing
knowledge.

22






