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The Policy and View of Decommissioning of Nuclear Facilities

Shinichi KAWARADA
J. RANDEC, No. 7 (March 1993), page 3~14, OFigure.
2 Tables

In Japan the fundamental policy of decommissioning of
nuclear power plants is to dismantle as soon as possible
after final shutdown and to reutilize the site for new plants,
and decommissioning should be performed taking safety
and social tssues into account. Decommissioning of
nuclear facilities is important to develop and utilize atomic
energy, and reasonable measures should be taken to realize
harmonious decommissioning.

Research and Development Activities for Commercial Reactor

Decommissioning

—Developing Technology of Mitsubishi Heavy Industries, Ltd.~
Keiichi MATSUDA, Takao HATAKEYAMA
Sunao MATSUMI, Mikihiro NAKATA

J. RBANDEC, No.7 (March 1993), page 15~29, 20

Figures, O Table

Mitsubishi Heavy Industries, Ltd., as PWR supplier, has
heen engaged in the development of technology
oncerning decommissioning of nuclear reactors centered
mainly in commercial nuclear power plants.
From the viewpoint of radiation protection and the
necessity of dismantling of solidly-built structures, it is
essential to develop a safe and economical technique based
on the various existing technology.
In these circumstance, Mitsubishi Heavy Industries, Ltd.
in order to give such techniques an assured status is now
carrying out research and development over a wide field
such as system engineering for decommissioning plants,
development of cutting technology, etc.
This paper gives a summary of the present situation
concerning technical development for decommissioning of
nuclear reactors by Mitsubishi Heavy Industries, Ltd. .

The Development of Remote Dismantling and Removal of
Large Components in Reprocessing Plant
Yasumasa TANAKA, Ryuichi YAMAMOTO
Yuzo ISHIBASH!
J.  RANDEC, No.7 (March 1993}, page41~5b4, 10
Figures, 4 Tables

PNC has been developing the remote technology for
dismantling and removal of large components in re-
processing plant. The objectives are to develop systems and
procedures to ensure safe remote operation, decrease
waste volume, minimize radiation exposures to the workers,
and shorten the period of entire work. In the study a batch
dissolver was selected as a typical example of large
components to be dismantled. The development has
proceeded from the conceptual design to detailed design
and full-scale mock-up tests. In this report, results of the
mock-up tests andimprovement based on the test results
are mainly introduced.

Decontamination Technologies of Nuclear
Equipment
- Adaptation of Decontamination Technologies to
Decommissioning Nuclear Facility —

Satoshi UEDA, Seihachiro HONMA
Taketoshi YASUMUNE, Satoshi GOTO

J. RANDEC, No.7 (March 1993), pagebb~06Y, 13

Figures, 8 Tables

Facility and

Genshiryoku Daiko Co., Ltd. has been supplying equipment
and waste decontamination services to operators of nuclear
facilities since tate 1960 s.

Mitsubishi Kakoki Kaisha Ltd. has been providing consult-
ing and decontamination services concerning LOMI Tech-
nology since 1986.

Many of the decontamination techniques used during dis-
mantling are principally the sameas those used in main-
taining in-service facilities. However, decontamination of
material which is to be dismantled must be more thorough
in general. In addition, the system capability must be
increased so that a large amount of materials can be
decontaminated in a short time. Available technigues must
be used in combination or a new application systemmust be
developed.

This paper introduces and describes those decontamination
technologies we have developed, which have also proven
useful in the decommissioning process. The present status
of our efforts to solve the problems that are unique to
decommissioning projects is also discussed.
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Radiation Control of Reactor Decommissioning

Chikara NAKAMURA, Keisuke HASEGAWA
J. RANDEC, No.7 (March 1993}, page31~39, 8
Figures, b Tables

From the view of radiation control, the main features of the

reactor dismantling are listed as follows ;

+ The works under high level radiation and high level
radioactive air contamination area will be expected.

- The new dismantling techniques which have not been
experienced in the controlled area before will be adopted.

» A great amount of materials, tools, radioactive waste and
so on will be taken out from the controlled area.

» Many workers of various types of occupation are engaged
in the dismantling work.

On the consideration of these features, radiation control of

reactor decommissioning are briefly introduced through

experience during the JPDR (Japan Power Demonstration

Reactor) decommissioning

Outline of the Decommissioning Project of the Nuclear Ship
"MUTSU"

Kei TANAKA
J. RANDEC, 1993), page 83~90, b

Figures, 1 Table

No.7 (March

This paper describes the overall decommissioning plan of
the first Nuclear Ship in Japan, "MUTSU",

Its guideline is that the spent fuel, the neutron source and
the nuclear plant should be removed from her, and she
should be remodeled into the experimental ship for the
marine research,

The entombment method is adopted for her deco-
mmissioning. The reactor room should be separated from
her hull on the semi-submergible barge, and be transfered
by the floating crane, The separated reactor room should be
stored in the building.

A Proposal for Decommissioning Method of “Underground
Burial of Whole Reactor Building in Monolithic Structure’
Tomoyuki MIZUSHINA, Hiroyuki AOK/
Hirofumi KAMATA, Akira ITOU, Yukimasa ISE
J. RANDEC, No.7 (March 1993), page 71~81, 2
Figures, b Tables

A new concept of decommissioning method is proposed in

this paper.

Whole reactor building with reactor containment vessel and

reactor pressure vessel(after removal of nuclear spent fuel

and decontamination) is buried in excavated rock beneath
the whole reactor building in monolithic structure.

This method of decommissioning has some advantages ;

1) reduction of radiation exposure for workers by means
of avoiding dismantlement of activated materials in high
radiation field

2) utilization of the function of tightness for reactt
containment vessel as one of multi barriers to prevent
migration of radioactive nuclide

3) early reuse of the site after decommissioning to make
monolithic structure as man-made rock (all void will be
filled with concrete and mortar)

This method is including many subjects which will be

studied and discussed further more in near future for

technology and for safety.
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The Policy and View of Decommissioning of Nuclear Facilities

JIERETT*

Shinichi Kawarapa

In Japan the fundamental policy of decommissioning of nuclear power plants is to dismantle as soon as

possible after final shutdown and to reutilize the site for new plants, and decommissioning should be

performed taking safety and social issues into account, Decommissioning of nuclear facilities is important

to develop and utilize atomic energy, and reasonable measures should be taken to realize harmonious

decommissioning.
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*  BEERMT BEFHE (Atomic Energy Bureau, Science and Technology Agency)
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Criteria for shallow land burial of low-level Radioactive Waste arised from

Nuclear Reactor Facilities
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Governmental Budget of FY 1993 relating to Decommissioning of Nuclear Facilities
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Research and Development Activities for Commercial Reactor Decommissioning
— Developing Technology of Mitsubishi Heavy Industries, Ltd. —
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Keiichi Matsupa Takao HaTakeyama
Sunao MaTtsumi Mikihiro NakaTta

Mitsubishi Heavy Industries, Ltd., as PWR supplier, has been engaged in the development of technology
concerning decommissioning of nuclear reactors centered mainly in commercial nuclear power plants.

From the viewpoint of radiation protection and the necessity of dismantling of solidly-built structures, it

is essential to develop a safe and economical technique based on the various existing technology.

In these circumstance, Mitsubishi Heavy Industries, Ltd. in order to give such techniques an assured

status is now carrying out research and development over a wide field such as system engineering for
decommissioning plants, development of cutting technology, etc.

This paper gives a summary of the present situation concerning technical development for
decommissioning of nuclear reactors by Mitsubishi Heavy Industries, Ltd..
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Radiation Control of Reactor Decommissioning

PR T BRI EG

Chikara Nakamura, Keisuke Hasecawa

From the view of radiation control, the main features of the reactor dismantling are listed as follows;

» The works under high level radiation and high level radioactive air contamination area will be

expected,

+ The new dismantling techniques which have not been experienced in the controlled area before will be

adopted,

» A great amount of materials, tools, radioactive waste and so on will be taken out from the controlled

area,

« Many workers of various types of occupation are engaged in the dismantling work,

On the consideration of these features, radiation control of reactor decommissioning are briefly

introduced through experience during the JPDR (Japan Power Demonstration Reactor) decommi-

ssioning,
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Fig.1 Evaluation model of doses to workers and the public
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Tablel The evaluated and measured
collective dose to workers during
the JPDR decommissioning ®

Dismantled Collective dose
Building component or (man-Sv)
structure evaluation measurement
Reactor 1.7x 10" 9.2x10™
internals
Reactor RPV 2.6x10" 8.9%10™
building Radiation 7.9%107? 2.8%x10
Shielding concrete
Others 1.5 %107 6.3x107
Total 6.6 X10" 2.7x10"
Others ~ Whole 3.6x10" 38x10™
installations
Total 1.0 x10° 3.1x10"

Table2 Evaluation of the collective dose to the
workers during the decommissioning ¥

(unit: man.rem)

Dismantled componentor | pwr BWR
structure
Reactor internals 24 20
RPV 265 90
Irradiated structure 120 130
decontamination of system 220 310
Total 630 550

— 7. BEFFBETc RS o mitiah s
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WEFHiE LT %, Table3 KETFHFET VD
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DNROENKRE Y 7 OF@F %R 39, Table 4
2 JPDR FRARETEERIC M & e BI AR OE
ABIY R OFHEE 2T 7,

Table 3 Theindividual doses to the public from
the gaseous effluents during the
decommissioning ¥

(unit: mrem/y)
\

Boundary | 5.6km from
ofsitc. | site
PWR 7.6%107 3.0x107°

BWR 2.2x10™ 8.9x10°

_— A =
ventilation system‘— < = |=

Plasma arc torch |

Table 4 Evaluation of the individual doses to the

public during the JPDR decommissioning

Effluent Pathway Radicectivity Dose
Tnhalation Tx10¥Bq (2x10%2Bq/h) 2x10 135y
Gaseous LS
- 3 3x10°MeV - Bg .
External (AX102MeV-Bq/h) Tx10 Sv
P Intake of s 5 -8
‘ Liquid eaafood 1x10%Bg (1x10°Bq/h) 7%107° Sv

[ Total 7%x107" Sv
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The Development of Remote Dismantling and Removal of .
4 Large Components in Reprocessing Plant ¢

A ‘ Yasumasa Tanaka , Ryuichi YanmamoTo,
' Yuzo IsniBasHl

# #
|

PNC has been developing the remote technology for dismantling and removal of large components in
reprocessing plant, The objectives are to develop systems and procedures to ensure safe remote
operation, decrease waste volume, minimize radiation exposures to the workers, and shorten the period
of entire work, In the study a batch dissolver was selected as a typical example of large components to be
dismantled, The development has proceeded from the conceptual design to detailed design and full-scale
mock -up tests, In this report, results of the mock-up tests andimprovement based on the test results are
mainly introduced,
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Table 3 Results of Exchangeability and Operation Test
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Genshiryoku Daiko Co.,Ltd. has been supplying equipment and waste decontamination services to
operators of nuclear facilities since late1960s,

Mitsubishi Kakoki Kaisha Ltd, has been providing consulting and decontamination services concerning
LOMI Technology sincel986,

Many of the decontamination techniques used during dismantling are principally the sameas those used
in maintaining in-service facilities, However, decontamination of material which is to be dismantled must
be more thorough in general, In addition, the system capability must be increased so that a large amount
of materials can be decontaminated in a short time, Available techniques must be used in combination or
a new application systemmust be developed,

This paper introduces and describes those decontamination technologies we have developed, which have
also proven useful in the decommissioning process, The present status of our efforts to solve the problems
that are unique to decommissioning projects is also discussed,
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2 Typical Decontamination Method
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Fig.1 Schematic Drawing of Chemical Reaction
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Fig.2 Result of Electrochemical Decontami-
nation Examination (Stainless Steel)
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Fig.3 Result of Electrochemical Decontami-
nation Examination (Carbon Steel)
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Table 4 Technique of Electrochemical
Decontamination
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A Proposal for Decommissioning Method of “Underground Burial of 1
Whole Reactor Building in Monolithic Structure”

B e e

Tomoyuki MizusHina, Hiroyuki Aokl
Hirofumi KamaTta, AkiraItou, Yukimasa IsE

S SR S S S S

< T R D

A new concept of decommissioning method is proposed in this paper.

Whole reactor building with reactor containment vessel and reactor pressure vessel(after removal of
nuclear spent fuel and decontamination) is buried in excavated rock beneath the whole reactor building in
monolithic structure,

This method of decommissioning has some advantages ;

1) reduction of radiation exposure for workers by means of avoiding dismantlement of activated

materials in high radiation field

2) utilization of the function of tightness for reactor containment vessel as one of multi barriers to

prevent migration of radioactive nuclide

3) early reuse of the site after decommissioning to make monolithic structure as man-made rock (all

void will be filled with concrete and mortar)

This method is including many subjects which will be studied and discussed further more in near future

or technology and for safety,
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! Outline of the Decommissioning Project of the Nuclear Ship "MUTSU
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This paper describes the overall decommissioning plan of the first Nuclear Ship in Japan, "MUTSU”.

Its guideline is that the spent fuel, the neutron source and the nuclear plant should be removed from

her, and she should be remodeled into the experimental ship for the marine research, -

The entombment method is adopted for her decommissioning, The reactor room should be separated

from her hull on the semi~submergible barge, and be transfered by the floating crane, The separated

reactor room should be stored in the building,
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RANDEC’s Capability

Research Association for Nuclear Facility
Decommissioning (RANDEC) plays a key
role in establishing overall technology for

decommissioning nuclear facilities.

The capability and service of RANDEC are to;

Implement decommissioning research,
development and investigation.

*

Provide technical information on decommissioning.

L 4

Train for decommissioning.

*

Inform and enlighten the public
about decommissioning.
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