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MONJU as an International Asset: Inter-
national Assistance and Cooperation
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0 The role of the fast breeder reactor prototype MONJU has expanded to meet the challenges of the 21st century. The po-
tential for MONJU's role in the Generation 1V nuclear energy systems development, and fast reactor research and devel-
opment area is clear. Its incomparable fast neutron spectrum density will be a major interest not only for Sodium Fast
Reactor but for all the Generation 1V concepts. As MONJU's potential future role is laid out, plans for future tests can
be made.

0 This paper describes the recent involvement of three international researchers from the USA, France and the UK who
have been working at MONJU on various projects but on the same common denominator: Generation IV. MONJU is
seen from this international perspective as an essential research facility, and represents a unique international R&D
facility which will fulfill many roles. This paper aims to present some of them.
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1. Introduction tal ones built in the U.S. (EBR I, and EBR II),
0 Since the advent of civilian nuclear energy in France (Phenix, Super Phenix), United Kingdom
the latter half of the 20th century in the west, the (PFR, DFR) and Germany (KNK)was well ac-
need for breeder reactors, such as the experimen- cepted. As the breeder designs were built and
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proven over the course of decades of reliable op-
eration, research and development project funding
was cut back, resulting in the shutting down of all
plants still operating successfully, with the excep-
tion of France's Phenix. Today in the context of
fossil fuel emissions, green house effects, unstable
fossil fuel supplies, potential disruptions of fuels
supplies, etc., the U.S. and other leading energy
generators and consumers have come together to
engage the worldwide community in discussions
on the development of the next generation nuclear
plant concepts, known as Generation IV. [1]

0 The United States along with nine other coun-
tries including France, the United Kingdom, and
Japan have joined in the Generation IV program.
Japan also brings a wide range of nuclear experi-
ence particularly in Fast Breeder Reactor technol-
ogy. Of the six candidate Generation IV systems
four are breeder reactors, or fast breeders. So the
experience of France's Phenix, and the Japanese
JOYO and the new much larger MONJU will con-
tribute to the advancement of the Generation IV re-
actor concepts.

O This paper discusses the cooperative efforts of
the U.S., France, the United Kingdom and Japan,
in furthering the program of the nuclear technol-
ogy, MONJU and the Generation 1V concept, and
the Japan Nuclear Cycle Development Institute's
International Exchange and Fellowship Program.

2. MONJU presentation

O The development of Fast Breeder Reactor in Ja-
pan was initiated by the erection of JOYO reactor,
which reached its first criticality in 1978 and still is
operating. In 2003, JOYO core was successfully up-
graded from 100 MWt (MK-Il core) up to 140
MWt (MK-I1I core).

0 Then the design of MONJU reactor as a proto-
type reactor started. MONJU is on the strategic
path to FBR deployment policy to develop Fast
Breeder reactor technology and to achieve com-
mercialization FBR in mid term of the 21st century
[2]. MONJU is Japan's prototype fast breeder re-
actor : 280 MWe (714 MW1), fueled with mixed ox-
ides of plutonium and uranium, cooled by liquid

sodium. It is located in Tsuruga peninsula along
with several other nuclear reactors in this area
(Fig. 1).

O Construction was started in 1985 - and initial
criticality was attained in April 1994. In August
1995 there was the first connection to the grid.
MONJU reactor is a loop type sodium reactor de-
sign with three secondary sodium loops connect-
ing with three Steam Generators (Helical coil)
(Fig. 2). Principal data are given in Table 1.

[0 On the 8th of December 1995, sodium leakage
from a secondary circuit occurred in a piping
room of the auxiliary building. The secondary so-
dium leaked from the C Loop through a tempera-
ture sensor (Fig. 3), due to the breakaway of the
tip of the thermocouple well tube installed close to
the secondary circuit outlet of the Intermediate
Heat Exchanger (IHX). Cooling of the reactor
was never jeopardized, due to the redundancy of
the three loop cooling circuits, and thus, the safety
of the reactor was secured. There was no release
of radioactive material. There were no adverse ef-
fects of personnel and the surrounding environ-
ment. The thermocouple well tube failure resulted
from high cycle fatigue due to flow induced vibra-
tion. It was found that this flow induced vibration
was not caused by the flow-crossing vibration with
the well-known Von Karman vortex shedding, but
by the flow-along vibration with a symmetric vor-
tex shedding. The new more robust thermocouple
well design, based roughly on the earlier design

EPCO, MIHAMA 3 PWR units

Location of future = .:'I» .
JAPC n°3 and 4 (AP e

Fig. 1 : Aerial view of Tsuruga peninsula and loca-
tion of different reactors
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Fig.2 : Cut-away view of Monju plant

Table 1 : Monju main data

Reactor type Sodium Fast Reactor, loop-type
Thermal output 714 MW
Electrical output 280 MW
Fuel type Plutonium-uranium mixed oxide
Core Dimensions
Equivalent diameter Approx. 1,800 mm
Height 930 mm
Volume 2,340 liters
Plutonium enrichment (Pu fiss. %) Inner/outer core 16/21
Fuel mass loaded (equilibrium)
Core (U+Pu metal) 5.9 tons
Blanket (U metal) 17.5 tons
Average burnup Approx 80,000 MWd/t
Cladding tube Outer diam./thickness 6.5/0.47 mm
Cladding tube material SUS 316
Power density 275 kWil
Blanket thickness (Upper/lower/radial) 300/350/300 mm
Breeding ratio Approx 1.2
Primary sodium temperature (Reactor inlet/outlet) 397/529° C
Secondary sodium temperature (IHX inlet/outlet) 325/505° C
Number of loops 3
Dimensions of reactor vessels (height/diameter) 18/7 m
Steam pressure before main stop valve 127 kglcm?
Steam temperature at turbine inlet 483° C

Generator

which was modified to avoid this phenomenon,
was analyzed, reviewed and found acceptable [3].
These new thermocouples will replace the original
thermocouples upon approval of the plant improve-
ments.

Guide tube (well)
was broken by
hydraulic vibration

O Additionally, comprehensive design review ac-

Sodium Leaked
=from Here

Ay

Fig. 3 : Drawing of the broken thermocouple phe-
nomenon

tivities were started for the purpose of checking
the safety and reliability of the plant including to
prevent a recurrence of the secondary sodium
leakage incident. As a result, several aspects to be
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improved were identified. The other main improve-
ments and countermeasures are as follows:

- To enable the operators to understand and re-
act to incidents quickly, new sodium leakage
detectors (TV monitors, smoke sensors,
thermo-detectors) and a new surveillance sys-
tem will be installed,

- To reduce the amount of sodium leakage and
damage by spilt sodium, drain system will be
remodeled to shorten the drain time [4],
(Fig. 4)

- To extinguish a sodium fire in the secondary
circuit, a nitrogen gas injection system will be
installed,

- To limit the spread of aerosols, each secon-
dary circuit area will be divided into three
smaller zones.

O After a one-and-a-half year long Safety Licensing
Examination, the Permission for the MONJU
plant modification relative to measures against so-
dium leak was granted in 2002. After modifications
and repairs still to be done, two main programs
will be applied: Function Confirmation Tests
(KKS) and System Start-up Tests (SST) [5], [6].
KKS tests aim to qualify the countermeasures
taken mainly against sodium leak. SST: System
Start up Tests are carrying out after nuclear start-

ing to continue the program interrupted in 1995
by the sodium leakage. The detailed designed and
construction procedure for the plant modification
was approved in January 2004. The modification
works should last 18 months.

3. Review of the MONJU future program

O After repair and modification, the MONJU oper-
ating program is based on several phases. First a
stable running operation will be done for the dem-
onstration of the mastering of sodium handling
and all maintenance operations. This duration
should be around 5 years. The objective is then to
go from low to high burn up. The primary goal is
to demonstrate operational reliability up to 80
GWd/t burn up. Subsequent to that it with up-
graded cores to achieve up to 100 GWd/t then 150
GWd/t burnups. At the same time it is intended to
increase maximum linear rate from 360 W/cm up
to 480 W/cm and to define several irradiation
space (6 to 30 assemblies) for demonstration of
burning of Minor Actinides and Fission Products
transmutation [7]. Therefore the MONJU core
evolution and future program of MONJU is going
towards several requirements given to Generation
IV program and projects:

i ) High potential to operate with a high conver-

Reduction of Drain Time

Present Drain System

Pl

Air Cooler

N

"
o ek

Enlargement
of Pipe

50 wp 20 [min]

Superheater

/ Evaporator
/

Double Valves

e
o2 IHX
Dauble Valwy

T4 '; Enlargement
o of Pipe

i

Addition of
Drain Lines /

Overflow Tank
Enlargement of Pipe

D

Remove  pump Tank

Double Valves

Fig.4 : Monju Drain Line Modifications
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sion fast spectrum core with the resulting bene-
fits of increasing the utilization of fuel
resources.

ii ) Capability of efficient and nearly complete
consumption of transuranics as fuel, thus reduc-
ing the actinide loadings in the high level waste
with benefits in disposal requirements and po-
tentially nonproliferation.

iii ) Enhanced economics achieved with the use
of high burn-up fuels, fuel cycle (e.g., disposal)
benefits, and lower operating costs achieved
with improved operations and maintenance.

0 Since the very beginning international involve-

ment at MONJU has always been a reality with

many foreign technical exchanges. International
agreements have been made with different nu-
clear power generating countries involved in So-
dium Fast Reactor technology such as France,

UK, USA, China, and Korea. And the International

Research Fellowship program to facilitate this in-

ternational effort. On October 1st, 1998, the JNC

founded the International Cooperation and Tech-
nology Development Center (ICTDC). This center
is located close to MONJU site (Fig. 5). The Cen-
ter exists specifically to formulate and perform pro-
jects ensuring the maximum technical benefit
from MONJU. The staff at the ICTDC includes
physicists, engineers and nuclear industry leaders
from around the world. Research Fellowships are
focused on several specific areas such as ad-
vanced instrumentation, inspection techniques,

Fig. 5 : Aerial view of Monju plant and ITCDC build-
ings

plant reliability and safety, nucleonics, sodium han-
dling technologies, irradiation and experiment
management and coordination and advanced post-
irradiation examination capabilities and tech-
niques.

4. The international involvement of MONJU re-
actor

00 MONJU and the JNC are definitely open to-
wards foreign participation and international coop-
eration. With support from the ICTDC, MONJU is
projected to play a key role in the international
Generation 1V program. Already this international
cooperation is operational and efficiently working.
Several recent international co-operations are de-
scribed below.

4.1 The International Panel's Commissioning
Test Review of MONJU
O In early 2003, JNC decided to conduct an Inter-
national Readiness Review. The international re-
view for the MONJU preoperational test program
was carried out by inviting four senior engineers
with long FBR development experience from US
(EBR 1l reactor), UK (PFR reactor), France
(Phenix and Super Phenix reactors) and Germany
(KNK 11 reactor) (Fig. 6). The purpose of this re-
view was to utilize and apply the knowledge and

Fig 6. The international reviewer team at ICTDC
office.
(from left to right : D.C. CUTFORTH (USA),
K. BROCKMANN (Germany), R. A. STU-
ART (UK) and B. MESNAGE (France))
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experience of the overseas advanced fast reactor
scientists and engineers to draft the MONJU pre-
operational test program and thus to enhance the
international cooperation at MONJU. They re-
viewed the program of KKS as well as SST from
the following view points:
1) Comparison of test items and contents with
overseas advanced reactors
i1 ) Comparison of preparation and prior confirma-
tion items for restart after long-term shutdown
with overseas advanced reactors experience
(due to the accidents and remodeling)
iii ) Proposal for new test items, etc.
0 The review lasted from January 6th, 2003 to
March 31st, 2003. In this three month time an in-
tensive review was conducted with the collabora-
tion of all MONJU and ICTDC members.
Statistically speaking, during this period, the total
meeting times have been estimated to be 40 hours
(9 weekly meetings and 4 individual meetings).
There were 160 questions officially produced by
the reviewers that lead to the assembly of 73 pre-
pared documents for explanation and documenta-
tion. At the end, every reviewer produced a
personal written report and a common synthesis
has been given to JNC. This synthesis was includ-
ing a summary table with all recommendations
and comments. As a final result, 38 recommenda-
tions and 9 comments were addressed to MONJU.
The matters pointed out by this review were not
only focused on the contents and procedures of
MONJU preoperational tests, but also considered
of the improvement of the ability for operation and
maintenance of MONJU in the future as well as fu-
ture expectations for MONJU as an irradiation
core. JNC has taken into consideration these com-
ments and recommendations and has adapted its
future tests consequently.

4.2 The plant modification program, and its re-
view by an international fellow (UK)

O As a follow-on to this international review, one

reviewer, (Mr. Roger A. STUART) joined MONJU

plant as a JNC international fellow, assigned to the

MONJU Operation and Maintenance Engineering

sections. The role of this fellowship is to give a
global view and provide international expertise to
all maintenance operations done or prepared at
MONJU. Concurrently, it will measure actions rec-
ommended by the international review team and
assess how recommendations have been taken
into consideration by MONJU team. This expert
work is also provides opportunity to provide tech-
nology transfer in several fields including safety,
maintenance technology, work control, and con-
duct of operations. As an example of this technol-
ogy transfer, a HAZOP review (Hazard and
Operability) has been conducted with JNC mainte-
nance team. HAZOP is one of a number of tech-
niques which may be used to undertake safety
reviews. It is now widely used in UK nuclear
safety standard and required for every new and/or
novel technology. The explanation of the HAZOP
principle and its demonstration on the basis of a
simple effective example taken from MONJU plant
was the opportunity to exchange nuclear safety ap-
proaches and cultures from respective countries.
This HAZOP review was chaired by UK fellow
with the participation of the French CEA represen-
tative.

4.3 The role of the CEA (French Atomic Energy
Commission) representative as a link be-
tween Phenix and MONJU plants, and be-
tween CEA and JNC companies

0 MONJU and Phenix have always had strong

links of exchanges and relationships. These links

are concretized by collaborative exchanges on
technical subjects within the yearly

Phenix/MONJU meetings. Moreover since 1991,

agreement between the JNC and CEA allows recip-

rocal personnel exchanges from both reactors.

Therefore since this date, 10 attaches from

MONJU have been sent to the Phenix plant for

missions lasting from 1 to 2 years. For its part, the

CEA provides a mission to the French interna-

tional representative on MONJU site that can be

summarized by the following actions :

1) Alink between MONJU and Phenix plants.

O It will ease the exchange of technical informa-
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tion of both reactors and can give a quick answer
on technical demand. To assume this work, the
French representative can use particular CEA Fast
Reactor databases, and provide a strong on-site
link with the Phenix's assistant in charge of inter-
national relationships.
11) The CEA representative on several national
or local events and conferences.
O This activity is complementary to those done by
CEA representative cabinet held in Tokyo. The
MONJU CEA representative is providing news
and technical data not only on MONJU situation
but also on other JNC Fast Breeder Reactor pro-
grams : JOYO reactor, JNC Feasibility study on
commercialized Fast Reactors held in O-arai Engi-
neering Center, Generation 1V programs.
iii) The support and help to JNC research and de-
velopment program.
O CEA representative is contributing by giving its
own experience or by connecting to CEA French
experts to improve the relationships between both
companies and to try to solve or answer to techni-
cal questions. CEA's representative relies on the
support of CEA senior expert's to provide quick
and complete answers or technical expertise.
Moreover, he is also involved as expert to do com-
plementary reviews in support of the UK's fellow
located at MONJU.
O Defined at the beginning of the 90’s as a collabo-
rative technical exchange between Phenix and
MONJU reactors, the role of the CEA representa-
tive has gained a larger responsibility. Its action
within MONJU is completely integrated in the in-
volvement of France into Generation IV Sodium
Fast Reactor program whose leadership has been
accepted by Japan. The CEA representative's posi-
tion is renewed every year.
O In parallel with this role, CEA representative is
a link between French and Japanese sodium
school to enhance international formation in FBR
field. Indeed, in 2001, JINC and CEA finalized a spe-
cific agreement to strengthen links between both
sodium schools: from Cadarache center and from
MONJU site. It was therefore decided that CEA
lecturers - experts in the field of sodium

technology - will present a large and complete lec-
ture program composed of 37 different courses.
Since 2002, every year, an annual three day meet-
ing is organized where 6 to 8 courses are pre-
sented in English language with simultaneous
translation into Japanese (Fig.7). This collabora-
tion should last until 2006. By that time, a major
part of the French sodium school knowledge - an
experience of more than 30 years (French sodium
school opened in 1975) - will be transmitted to the
JNC sodium school. It is expected from this thor-
ough exchange, a common approach in teaching
sodium technology. The JNC and CEA are already
working on ways to pursue the strong links be-
tween the two sodium schools after 2006. The in-
ternational involvement of both schools of sodium
technology and their availability to all countries de-
veloping sodium fast reactors is a clear way of as-
suring future progresses.

4.4 The Post Irradiation Examination Facility
project and the expertise of an interna-
tional fellow (US)

O The original mission of MONJU as a prototype

fast breeder reactor was to demonstrate the eco-

nomic and safety aspects of the liquid metal
cooled fast breeder reactor. As such no post irra-
diation examination facility beyond readily avail-
able reactor or reactor auxiliary plant-resident
systems would ever be needed. Now that MONJU
is going to be the answer for the source of fast neu-

Fig.7 : A CEA lecture at ICTDC sodium school
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trons for the research and development of Genera-
tion 1V systems (see below), it will be necessary to
have post-irradiation examination capabilities on
site. These facilities will in no way supplant the ex-
cellent facilities already in existence at the JNC's
O-arai Engineering Center [8], but will comple-
ment them. The complementary role of the
MONJU semi-full scale post irradiation examina-
tion facility will support not only the experimental
irradiations program with quick turn-around of ex-
periments' non-destructive examinations and verifi-
cations, but it will also support the operational
aspects of MONJU in its role as experimental irra-
diations test bed.

O The role of the semi-full scale post irradiation ex-
amination facility at MONJU will be to provide
quick turn-around of experiments to the reactor af-
ter projected change outs or rebuilds of subassem-
bly hardware or capsules, to perform confirmatory
measurements and examinations, and to provide
non-destructive examination capabilities in sup-
port of surveillance programs, thus aiding in the

establishment of exposure limits and thereby as-
suring operability of in-reactor components to and
beyond projected life-times. Such programs aid in
the development of materials and designs so nec-
essary in the advancement of the technology.
Thus the role of the MONJU Semi-full Scale Post
Irradiation Facility will be to support the non-de-
structive examination needs of the reactor and the
experimental irradiations program.

O As a leader in the realm of Post-Irradiation
Examination Examinations and nuclear energy
systems' research and development, Argonne
National Laboratory-West has provided engineer-
ing support to the scoping of MONJU's PIE
facility. As such the proposed capabilities and sys-
tems of the MONJU PIE facility will bear a strong
resemblance to the Argonne National Laboratory-
West's Hot Fuel Examination Facility (Fig. 8) and
the JNC's Fuels Monitoring Facility at O-arai, both
of which are considered world-class, successful ex-
amples of facilities for the characterization and
analysis of radioactive fuels and materials.

Fig. 8: Conceptual sketch of Semi-Full Scale Post-Irradiation Ex-

amination Facility for Monju
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5. MONJU's future projects and the initiative in
Generation IV programs: The industrial dem-
onstration of burning of Minor Actinides

O As it was written in a recent paper written by

the President of American Nuclear Society [9] :

“ In order to realize a bright future for nu-
clear power, we must respond successfully to
five challenges:

1) Nuclear power must remain economi-
cally competitive.

ii ) The public must remain confident in the
safety of the plants and the fuel cycle.

iii ) Nuclear wastes and spent fuel must be
managed and the ultimate disposition
pathways for nuclear wastes must be politi-
cally settled.

iv) The proliferation potential of the com-
mercial nuclear spent fuel cycle must con-
tinue to be minimized.

v ) We must assure a sustained manpower
supply for the future and preserve the criti-
cal nuclear technology infrastructure.

The Generation 1V program is conceived to fo-

cus the efforts of the international community

on responding to these challenges.”

0 Amongst these five challenges, MONJU can
play a key role in experimentation and irradiation
under fast spectrum of new fuels and materials.
This international collaboration has already
started with the international project of demonstra-
tion of Minor Actinide burning in fast reactors. In-
deed, in the framework of studies on radioactive
waste minimization, one promising option is the
transmutation of Minor Actinides (MA) and Long
Life Fission Products (LLFP) in nuclear reactors.
In the reduction of the quantity and the radio toxic-
ity of waste, Fast Reactors can play a key role be-
cause of their advantageous fast neutron spectrum
favorable for transmutation. Consequently, CEA
has developed an irradiation program in Phenix re-
actor to demonstrate the technical feasibility of
transmutation. The irradiation program at Phenix
consists of several experimental tests that can be
classified into five items [10] :

i ) General irradiation data acquisition

ii ) Fuel irradiation for homogeneous transmuta-
tion mode (whole pin scale)
iii ) Target irradiation for heterogeneous transmu-
tation mode (sub-capsule scale)
iv) Irradiation of high Plutonium content fuel
v ) Fuel irradiation for future systems, e.g.,
higher burnups, advanced alloys, higher tem-
perature.
O Therefore, several experimental assemblies are
already in the Phenix core for irradiation. An ambi-
tious irradiation program is planned until 2008, at
the final shutdown of Phenix. Post irradiation ex-
amination will provide major data and show possi-
ble ways to improve irradiation performances in
2009. In parallel, a trilateral project (Japan, France,
USA) has been created in 2004 to continue and
achieve this important program by realizing in
MONJU plant, a commercial demonstration of the
capability for Fast Reactor to burn minor actinides
coming from fuel reprocessing and separation
from LWRs. MONJU is intended to be used for
transmutation testing in realistically high, fast flux
conditions. This unique project is clearly a first
step toward the goals and requirements of the
Generation IV program, i.e., to reduce the burden
of radioactive waste disposal. The design of new
core configurations to meet these goals is already
under development (Fig . 9).

6. Future objectives and the need for interna-
tional collaboration

O In the coming years, MONJU has the potential
to have a major role in the international nuclear
community. The selection of four fast reactor con-
cepts among the six selected for Generation IV,
highlights the near term urgency for a fast neu-
tron source with which to demonstrate transmuta-
tion concepts and new fuel designs. The lack of
fast reactors in the coming decades (Fig. 10) is a
clear indicator that MONJU will be the center of
many international collaborations.

O This unique future role has been clearly ex-
pressed by international scientific panel during
meeting held at Tsuruga [12]. Therefore, MONJU
is projected to be an international irradiations test
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bed and its technical support organizations are
foreseen to be a future center of excellence for the
international nuclear scientific community.

7. Conclusions

0 Since its early start, MONJU has always been
strongly involved in international collaborations.
This paper aimed to show how in fact this has de-
veloped. If we consider the future, there is no
doubt that this international implication will go in-
creasingly. Indeed, in 2008, MONJU associated
with JOYO will remain the two only fast irradiation

tools from the Organization for Economic Coopera-
tion and Development countries or from Genera-
tion IV member countries. Therefore its future
role is a prime importance and MONJU is not hav-
ing only a national destiny but is fully implicated
in an international context. It can be the car that
will drive the nuclear community towards Genera-
tion 1V reactors and advanced fuel cycle initiative.
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O In order to confirm and demonstrate the ODS (Oxide Dispersion Strengthened) fuel pin integrity under high burn-up
conditions, an irradiation test in BOR-60 was conducted by collaborative research between Japan Nuclear Cycle Devel-
opment Institute (JNC) and -State Scientific Center of the Russian Federation, Research Institute of Atomic Reactors
(RIAR) . Two types of 9Cr and 12Cr ODS steel claddings were developed by JNC, and the upper end-plugs were welded
by the pressurized resistance welding method. In the RIAR fuel fabrication facility, the MOX and UO; granulated fuels
as well as uranium metal getter particles were vibro-packed into the ODS steel cladding. The lower end-plug was
welded by the TIG end-face method. The inspection and quality control of the fabricated ODS fuel pins were done
through X-ray analysis, gamma scanning and leak testing etc. and it was confirmed that the fuel pins satisfied the
BOR-60 requirements. Those fuel pins were loaded into two dismountable experimental assemblies, and irradiation
was started in the BOR-60 from June, 2003. The highest cladding middle wall temperature is 7237 and 6707 . The
attained burn-up is 5 at% and neutron dose is 21 dpa without fuel pin failure, and the 1st irradiation test was com-
pleted in May, 2004. The interim examinations will be made from December, 2005. The target of this irradiation test
is 15 at% in burn-up and 75 dpa in neutron dose.
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Countermeasure against Electromagnetic Wave Noise at lonization Chamber for Monitoring Posts
Risa HOSOTANIO 0 Naomitsu SATO" [ Takehiko SHIMIZUO O Hideo KOBAYASHI

Health and Safety Division, O-arai Engineering Center
" Inspection Development Company Ltd.
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[J To observe the airborne gamma radiation dose rate, monitoring posts are set up at the border of a supervised area of
JNG OEC. Measurement values of some ionization chambers set at monitoring posts were increased by signals of un-
known origin occuring at random times. To probe the cause, measurement of electric field intensity at the ionization
chamber and immunity test at anechoic chamber were carried out. Result of examination made clear that measurement
values are increased by a specific frequency band electromagnetic wave. There were also clear indications that ferrite
cores and shield tube are effective in eliminating electromagnetic wave noise. When attaching ferrite cores to cables of
ionization chambers, unknown increase of measurement values can be stopped.
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Environmental Radiation, Airborne Gamma Radiation Dose Rate, Monitoring Post, lonization Chamber, Countermea-
sure of Noise, Electromagnetic Wave, Immunity Test, Electromagnetic Compatibility, Ferrite Core, Shield Tube
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Development of New Decladding System in the Reprocessing Process for FBR Fuel
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0 Advanced Fuel Recycle Technology DivisionCWaste Management and Fuel Cycle Research Center(JTokai Works
~ Joyo Industry Co.Ltd
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0 As a part of the feasibility study (FS) on commercialization fast reactor cycle systems, JINC has been developing the
fuel decladding technology for the dry reprocessing process (oxide electrowinning process). In this process, the spent fuel
be reduced to powder for quick dissolution in the molten salt at electrolyzer. Therefore, INC proposes a new decladding
system with innovative mechanical decladding devices. The decladding system consists of fuel crushing stage, hull sepa-
ration stage and hull rinsing stage. In the fuel crushing stage, disassembled spent fuel pins are crushed and powdered
by mechanical decladding device, then the following stage, the hull and the fuel powder are separated by magnetic sepa-
rator. Only the fuel powder is fed to the electrolyzer. On the other side, the separated hull is melted by induction heating
method, and the small amount of oxide included in the hull fragments is recovered at the hull rinsing stage. The recov-
ered oxide fuel is then fed back to the electrolyzer.
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Mechanical Decladding, Mechanical Shearing/Crushing Device, Fuel Crushing Twin-Shaft Shearing, Drum Type Mag-
netic Separator Device, Magnetic Separation , Hull Melting Separation Device , Induction Melting , Hull Melting Sepa-
ration
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Annual Variation of Concentrations of Pu Isotopes and Am in Surface Soil

Hiroki FUJITAD O Hitoshi WATABEL 0 Minoru TAKEISHI

Radiation Protection Division, Tokai Works
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0 Radioactivity levels of Pu isotopes (**Pu, ***Pu, **Pu) and **Am in surface soil were researched with determined
activity ratios of **Pu to ****Pu during environmental monitoring in JINC Tokai Works. Furthermore, the radioactivity
levels of Pu isotopes and **Am radioactivity were obtained on vertical profile per 5cm of soil.

0 Pu isotopes and **Am concentration levels were similar to those since 1980 without drastic change in surface soil.
These concentrations were within the range of radioactivity in another region.

0 It was estimated that Pu isotopes determined by this research, were not originated from Reprocessing plants but from
fallout of nuclear weapon tests by calculated radioactivity ratios of **Pu to *°*Pu and so on.

0 Pu isotopes and **Am concentrations were decreased in the same way without deference on each nuclide in the
vertical profiles.
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Evaluation of Counting Efficiencies for Whole-Body Counter by Monte-Carlo Simulation

Osamu KURIHARA [ Koji TAKASAKIO [0 Takumaro MOMOSE
Radiation Protection Division, Tokai Works
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0 As an alternative method to a physical phantom for calibration of a whole body counter, some studies have showed
that the Monte Carlo simulation would be applicable for use. In this study the Monte Carlo simulation was attempted
for a whole body counter with movable Ge semiconductor detectors, which was originally developed at the Japan Nu-
clear Cycle Development Institute (JNC) Tokai Works. A general Monte Carlo transport code, MCNP was used in this
study. In prior to simulation for the phantom, the thicknesses of the dead layers which are assumed to exist at the elec-
trodes inside the Ge crystal, were evaluated experimentally in order to construct proper modeling for the sensitive re-
gions of the detectors. As a result of the simulation for the physical phantom, the calculated counting efficiencies were
fairly consistent with the measured values and the validity of the simulation was confirmed. In addition, a simulation
using the MIRD mathematical phantoms which simulate subjects with different ages was also performed in this study
and the result clarified that the counting efficiency for the phantom was considerably dependent on its size.
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Development of Technique for Measuring Uranium Quantity within Containers Using the Passive Gamma Method
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[0 Measurement evaluation of uranium content within wastes is necessary for waste management. However, there was
no appropriate NDA system for measuring containers storing uranium wastes. Therefore, the estimation of quantity of
uranium relied on waste information. We have developed a new technique based on the passive gamma method for
measuring quantity of uranium in uranium waste containers (1m?* volume). The measurement system consists of three
Nal (TI) detectors, one HPGe detector and a handling system. The measuring method uses two discrete gamma ray en-
ergies emitted from the daughter nuclide #*™Pa (1,001 keV and 766 keV). The technique is applicable even if distribu-
tion of density and radionuclides are not uniform.

0 We developed a new technique to remove the influence of distance between radionuclides and detectors. This tech-
nique was named the' Facing Couple Method (FCM)”.If the influence of daughter nuclide is strong, the evaluation is
carried out by removing the influence. When counting rate is low, gross counting rates corrected with the variation of
background counting rate is adopted as an alternative method.

0 The applicability of this technique and system was confirmed by examination with natural uranium (50g ~ 10kg),
and the measurement of uranium in the uranium waste containers was started.
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Sensitivity Analysis Approach
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O A panoramic sensitivity analysis approach based on a statistic sampling method has been developed as aims at iden-
tification of important parameters of safety assessment and extraction of successful conditions for safety geological dis-
posal based on such parameters in the development of the safety assessment method for radioactive waste disposal.
Also, this approach was applied for preliminary safety assessment on geological disposal of TRU waste considering va-
riety of geological conditions and including diverse uncertainties to identify the parameters with the high importance
and to extract successful conditions. As the results, it was shown that inventory, dose conversion factor, hydraulic con-
ductivity of rock were identified as highest importance parameters followed by hydraulic properties of rock, leaching
rate of waste, sorption coefficient for both engineered and natural barriers which are expected to evolve over long time
and the parameters related to colloids migration. Furthermore, successful conditions extracted based on such relative
importance of the parameters can quantitatively demonstrate the sufficiency of parameters setting for assessment and
validity of design requirements, the goal of R&D items in the future and the extent of the safety margin considering un-
certainty. These results are available for development of reliability on safety.
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The Effect of Silica Sand Content and NaNO: on Diffusion of COs*, CI' and I in Compacted Bentonite
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[ Waste Isolation Research Division, Waste Management and Fuel Cycle Research Center, Tokai Works
" Innovative Research Promotion Office, Head Office
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0 For safety assessment of geological disposal of TRU waste, it is necessary to obtain the diffusivities of C-14, CI-36 and
1-129 and to estimate the effects of the dissolution of NaNO; and high pH groundwater condition caused by dissolution
of cementitious materials. Therefore, the effective diffusion coefficients (De) of CO:*, CI~ and I” in compacted bentonite
were obtained as a function of silica sand content and NaNO; concentration under high pH condition by through-diffu-
sion method. The obtained De values of CO:*, CI" and 1" were in a range of 10™ to 10" m*/s order. The De values of CO,*,
CI” and I” increased with increasing silica sand content. The changes of De values seemed to be estimated by smectite
partial density. The De values of COs*, CI~ and I” increased with increasing NaNO:; concentration. The increases are in-
terpreted by the decrease of anion exclusion effect. Furthermore, it seems that the pathways of CI” and 1™ are limited to
the interstitial pore space, and the COs” ions are probably retained in the bentonite as the precipitation of calcite.

ooooo
TRUOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOn
ooooooo

TRU Waste, Diffusion Coefficient, Sodium Nitrate, Carbonate lon, Chloride lon, lodide lon, Compacted Bentonite, An-
ion Exclusion

ooooo ooooo® ooooo
pDooooooooooo oooooooooooo poopooooooooo
noo ooooooooTrRUO oooooo

0o0o0O00000TRUD
0ooooooooooo
gooooooooooo
poooboDoooOOooo
0o

oooooooooooo
oooooooooooo
oooooooooooo
0o

00000000 TRUD
gooooooooooo
gooooooooooo
poooobbooODDOoo
gooOOboOOmooo
gooooooo

‘foomomao

000000000 NeMoIImmo



I o o

gooogo
gooooooomoXboooooooooooo
goobooobooboboo™TRUMDDOOOO
goobooobooboboobooboobgooboon
goobooobooboboboobooboobooon
gooboooboobobooboobobgoobooon
goobooboobobobooboboobooon
gooboobooboboobooobooboboon
gooboobooboboboooboobooboon
goobooobooboboboooboobooboon
gboooboobooboboobobebOn
goDicBg/t0 0000000000000 DO
0oooooooooooooTRUODDODODOO
00000 TRUOODOOODOOOOOOOO
oooboooboobooobooobobooon
oooboooboobooobooobobooon
oooboooboboboobooobobooon
gooooobobobogobooobobgooon
gooooobobobogobooobobgooon
ooooooboboooboTRUDODOOOO
gooboooboboboobooobobgoooon
0000000000000 00000000*0
ooooooboobobobOo0ooobDTRUD
gooboooboboboobooobobooon
gooooooTrRUObODODDDOOODOOOO
goobooobooboboobooobooboboon
o
goTRUDODODOOOODODOOOOOoODOO
gboooONaNGUOOODODODOOOOOODOO
gbooooobobobobooboobobo
gboooooboboboboooobobo
goooobobNaNO.UDOODOODOOooOO
goof
gobobobobobooooobobobobocG 4
oock3ed0dooooooooon 1290
gboooobobobgoboooobobo
gooooobobobooobooobooboog
goooooboboooooooon
ooobooobooboooboooboboooon
gooooooobtopHODOODO DO pHIIM
gooooobonog
oooooTRUODODOOODOOODOODODOOO
000000DO00oDo0oO0oDoOoon G 140ct 360
100000000000 oooooobo
OOOMNaNG:OD D ODOODODOpHOODODOODO

gboobobooooobooboogon
gTRuOOODOOOOoOoOoOooooobooboon
gbooboboobooboboooooboooboo
gooboooboooboogoboboobooobo
OOMg/m00000000000000000
0000000000000 o0* o00omon
gbobobooboobobobooobooboon
gboboboobooboboboooobobon
gboobobooboobobooooobobon
gbooboboooboobobTRUOODODODO
00 G 140CH 360+ 1290 0COs0CIrOIr00 ™
oooboobooobooboboooooboobogoo
oooboobooobooboboooooboobogoo
obobooboooboboboooooboobooo
O00000ooo¥™oooooooooooo
gboboboooboboboooooboobogoo
gboboboooboboboooooboboo
0000000 MONaNO:O OO 0000000
gbobooooobooobgn
O00oooooooocosO0crorooonon
OpHODODOOOOODOOOOODODOOOOO
oboboboooboboboooooboboo
Ope0000OD0O0O0OOODOOODODaODOOO
gboboboooboobobooooobooboo
O0oooboboo0oOogobONaNoO D DOO
U0000ob0o0b0obOobOob0ODedO Dald
gboobobooooobooboobogoon

gooooon

gmopoooood
gboboboobobobooooboboon
00000000V ooooooomoooao
UooMwtd ooobooooooobooobgo
O0mMg/m0 0 0000000000000
OmoOOmol/ID OO DO ODODOONaNGO O OO
UooooobobDNaOHDO pHOmO OO0 g go
0000000 Na“CO.ONa*ClO0O00o0on
NalOOOOOoOooo*coso*crooroonog
goooooooooobbooobbooon
gobooooooboooobbooobbooon
goobooooooooobbooobboonon
0000000000000 00@Mg/m’ 000
UO0rFRODOOO0OO0OO0O0OO0OODOO0O0
OONaNGDOODOODOOoOOoooobooogoo
O0OO0D0O0Or 00O NaNo.O OOMOOmol/ID

000000000 NeMoIImmo



000000mo0mMg/m 00000 VvI*000
gooboooooooo

gmoooboo

gooboobooboboboobooboobooon
gooboooboobobooboobobgoobooon
gooboooboobobooboobobgoobooon
gooboooooomuooooobobon
goobooboobobooboobooboobooon
gooboobooboboobooooboobooon
gooboooboobobooobooooboobooon
gogobooobobooobobooobobooon
gogoboooobooobbooobooon
ggobooobobooobbooobooon
NaNo:U OO O DODDODOOoOoooooooDboO
OoooobobgoooboOoNaNo.ODOOOoOoO
00 ONaNO:0O 0000 00 0 0O INa;“COs[Na*Cl
UONalDDOOOOOOOooOoODOOOoooon
gobobooobobooobobooobooon
gboobboobboobobooboobboobb
ggboboooobbuooobboaoobooan

HHIL—+
i

iy

=R E A {2 4R
I il
(50ml) {50ml)
Al S i
4B —
L—H—DEESH

[

EiRER
Il

= J

=R
L

H P P L

- ~
Tans— | RupFa ] 7405 —

goobboboooooooobobbboobbooo
gobobooooog

O0%Cos MOnO0 000000 OOO*C 00
OICRAESOIN'DDOO0OOODOOOOObOOOn
gooooobobboboooooogooooboo
UOpe000D00OD0O0ODLOODOODODOODODOOO
goobooboboodmmbooooogoo
rogoooooooogbomol/iIDKCIDO OO
gboboboobooboboboooobooboon
ICR AESODUOO0D00OD0OD00OImoboobgooon
COos/ L0000 00000DO mol/IO NaCl
gboboboobooboboooooboobon
gbobobooboobobooooboobgoon
ooobooboo0oboobobooooobooobogoo
O00obOO0o0Opa000O0O0O0O

gmogoobogoon
goboooooobooobbooobbooon
goooooJsoboooooobobooooooo
ooooooo*™

J=-D —2 goo
¢ Ox

O0000De00000DODOCGOODOOOO
000D00x0000000000008C/éx0
0000000000000 MMO000O0DDOx
0000000000 D000000D0D00000
D00D00@NO0000monoooooooa
0000000000 000000000000
0000000000000000000000
Ooooog

gogo

1 2 1 2
Cp,Cp—const. Cp >>Cp

D=2

T (4c, =c2-c!) ooo

gooooLooooobobooobboonon
gogoobooJsobooooboboooooo
goooooooooobobooobbooon
goboogobooooooooon

_V, dc, ()
A dt

J gon

gobodcuooobooobbodenogn
AUO00O0DO0OO00O0DOOOoOobOoOOv,0boaon

000000000 NeMoOImmo




I o o

oobDoOoDOodde(y/dtb0nooonooono
oo
gooboooboobobooboooboboobooon
goobooobooboboboobobooboon
goobooobooboboboobooboobooon
gobobooobooboboboobobgoobooon
goobooboobobobooboobgoobooon
0000000 Dpe/D00000000D0000
0000000000000 000000o

L,

AQ:CL—CH+2JD—"/. (c,=0) 0OO
O0000pe/D0000000000000L0O
goobooobbebooobobuooobba
gooooooooooooo
gooooooooooooobbobbobbobn
o coobodooooooooogoooogyg
obodoboboodgpa0b0O0oooooon
good

oc
J=-D,—* 0oo

¢ ox
ooooooJso00oboooooooooooo
godooddbeG/oxb0doooooooa
oodooooooooooa
oododooooooooooobooooooao
O0d00O0Ope0O00OO0O0OOOOODaOdOO
00

gooogo
gooobgbooooobobgoboooooo
000000000MMg/m000000 0wt
goboboooorobobobooooob
goooooobobooboooroooboogon
gooboooboobobooboobooboobooon
O000oooooooooocecosocroornro
gogobooobobooobobooobooon
O0ooooooooomMg/m000oood
(Owthoooooogoooooooogrooo
gogoboooobooobbooobooon
gboobboobbooboooboobbooon
gobobooobobooobbooobooon
goobogooogoobbooobooobboo
CoOs0OCIOIope0pa00DOO0OODODOO
oo0ooooboobmoooooboobm Ded

80 [Frrrrrrrrprrrrprrrr T T T T T T T T T T T T T T T T
s [NaNOS] (moI/I);

70 [

0.01
0.1

50 |

40 |

AHEDRE(pm)

30 |

20 [

Ogco‘.I....l..‘.I‘...l....l‘..‘l..nnlnn.‘:
0 1000 2000 3000 4000

#2885 M (hour)

00000000 rMoooooommg/m 0000
0 OMwt%O

100 [ [NaNOs] (moI/I)_-
[ —0—-0.01] ]
F —0.1
80 | -
3 I ——0.5
& I 1 ]
i 60 5 i
1 [ 1
He% _ 0
'L\\ 40 -— -
m
20 [ ]

0||||
0 0.002 0.004 0.006 0.008 0.01
EBREAEILNSOHERE ()
goobooooooooooboorooood
OmMg/m*0 00000 O wt%0O

000 DeO O Dall CO# 0O

0ooooo 0000 000000 NaNo.OD De Da

(Mg/m?) (Wt9%) (molll) | (10"m?ls)  (10™°m?/s)

oooovi 0m 0 0om O[T+ 0D OO+ 00
0m 0 0m 00+ DM oo

0m O O 0+0m 0D+ 0D

0m M Omo 00:0M  DOO:0mD

0m M 0 0m+0m 0D+ D

0m n| O Om+0m 00+ 0m

0m un| 0mo 00:0mM  OI0:0m

0m M 0m 0m+0m DD+ 0ID

0m M O 0m+0m 00+ Dm

Oo00oO0oF 0m 0 O 0m+0m 00+ Dm

gooooooooooO0o0ooomooooboooooon

gobooooobooobbiobpadnbognon
goboooooboooobbooobbbe O
Om*0dMm*mY/s0 0000000000000

000000000 NeMoIImmo



O000DedO Dad ClO 1010 , , : , e
noppgg 0000 000000 NaNod D De Da . o <
(Mg/m?) (Wt%) (molll) (10"mfs)  (10*°m’ls) z o
g
gooovi  Om 0 O00 | Om:000  OO:0m = U -
0m 0 0m 0m:0D  DOm:0m =
om 0 0 0m:00  DW:0m Nt O
0m m 000 | Om+000 DOm0 &, a1
om m om 0M:0m  Om:0m 10 O §
0m M 0 0D:0D  Dm:0D o %
0m m om 0m:0D  Om:0m L
0m m fui OD:00  DOO:0m ﬂt‘
0m m 0 0m:0D  Om:0m =
O0O0OO0F  Om 0 0 0D:00  DOm:0m i |
f ©cor Hear @
. 1012|||||
OOODed O DadIld 0 1 2 3 4 5 6
NaNOs BE (mol/dm?)
qoppgg D000 000000 NaNod D De Da
Mgim)  (wi%)  (molf) | (10%ms) (10™m'ls) 00 O0Ded NaNO,O 00000000 DOMMg/md
oooovi 0Om 0 uliiin] OM+000  Om:00 goobodibmwtol
0m 0 0m 0D:0D  Om:0m
0m 0 0 OD:00  DOO:0m
0m m 00D | Dm:000  Om:0m
om m 0m 0D:00 OO0
om M 0 0m:0m  Om:0m COM I OO0 pe 00000 DOOODDOOO
om m 0 0m:0D  Om:0m
o o 0 LoD omeom D00O0O0ONaNO:OODOOOOMmpe0 00000
0m m om 0m:0D  Om:0m
om - oo 0D e gooooooooooooooooooood
oo s oo mmo oo 00 00NaNO,O 0 0000 00 mol/I0 000
0m o O OD:00 00D 0000pP20000000000000000
oooor  om o o JIEOD Ome0m D000mM/mO000000@MwtD 00000

gooooooooooooboo@moooboooooooo 00 C032 OCI 010 De 0 NaNO,O OO0 00

O0meDO0OO0OODOODOOONaNG L ODOODO

goorocrocos000ooooooono oooooooooooooooooooooo

000MmMDpaO00COs OM *OM ™"m*/s000 ogo0oooooooooooooooooooo
Crorgom*m/s0000000000 ogooo
OmdbebODalOO0OO0O0OO0NaNGOODOODO ogooo

00 0O 0 NaNG,U O0OMmol/ID O OO OO0 umoooooodoooooooooooooon

oooo
o[- Coamen Lowmn wowm ] SooEnhnEbEaoe betit ba bbb
- 16070 + 0.060079% R 0.99464 ] 000000000000000Oooooooo

5— fffff y = 1.8461 + 0.071435x R:l/,f’/ ] oooooovioooooooroOOoOoOd
i < Ded0JDalOO0O0O0OO0O0OOO0OOOOOOO
] 0000000000000000000%™M O
] O0oo0o0oo00oooo0oo0n

ooooovioooooooooooooon
] oo0o0oo0oooooooboooooooonon
: ooooo*"0o0oo0o0o0ovioooooooooo

ELEREL De (x101 m?/s)

of ~O-co? Oor Vor D000000000000000000000
T R o7 00000000000 VvVIOOOOOO0O0000

A BEAE (wi%) 0000000000000000000000

000De0 00000000 M OO0 O0MMg/mD bbobbbdobodooogobooood
NaNOs0 00T mol/I0 O000000000000000000000

000000000 NeMoIImmo



I o o

goobooobooboboobooobobooon
goboobobooobobooboboonopedd
Da0000MMDOO0ODO0ODLOODODOODODOOO
gobobooobooboboboobobgoobooon
gooooobooboooooogoooobobooboo
goboboooboobobobooboboobooon
0000000000000 0oo0o0o0®*o

(1'fs)fmpd
Pum = ooog
1_{(1—ﬂ)(1—fm)+ﬂ}pd
Pim Py

00000p,0000000000 00Mg/m'
p,000000000000Mg/m p,000
0000D000MMg/mMp 0000000

OomMg/mlO£000000000 00 £ 0

oooooobobbomoooobobooon
oooboooboboboobooobobooon
goooooooobooooropbebnogn
goooooboboboobooobobooon
Ope0000D0O0ODOODOOODOODODOODO
goobooobobobooboooboobooon
De000D00D000O0O00 M pwOD00NMg/MmO
0000 V1D p, 00MMg/m’0 £0Mwt 00 0 0
00000 FOp,00@Mg/m0 0000000
Opa0000D0O00O0OD0ODOODODOOOODOOO
goobooobooboboobooobobgoooon
goobooobooboboobooobobgoobooon
UboobOpeO0ODa00O0O0OO0OODODOODO
obooboooooooobo

000000000000 V1O p, 000 Mg/m*0d
gobpeDO0O0ODOOO0ODOOODOODO
goobooboobobobooboboobogoon
gooobDobboboooobooooogdFrdps
O0MMg/m 000 PDa000000000OVD

godbooooooottbpewbonononb0O0O
0o0f,000000000000O0¢,

ODOoD 000000 DDDD%DDDD Juge 00000 000000

Mgimd) — (wi%) (Mg/mg“ 000f 00000e,

om O i afin om

0 00 |0O0+000 OO0 om

m oI 0m om

om O 0 (i oo o

om O 0 (i oI om
0D

coongeg D 00 |0O0D:000 00O om

2
[ y = 4.0481 - 3.3852x  R= 0.92659
10_ — — vy =11.699 - 8.6165x R= 0.99776 ]
% [ y = 16.489 - 10.894x R= 0.99766
2 8 _%\‘\ [NaNO _] (mol/l)
o B R 3 i
" [ AN —0O—0.01
< ot A <-05 ]
8 6l V-5 i
& O~ X . X 5(KunipiaF) 1
a4l T g 1
g -
& S~ )
'['”K 2 \<> \v —_
I O |
Obe vt v b v b T v by
0.7 08 0.9 1 1.1 12 13 14

AA9 34 FEHEE  (Mg/m?)
O00Obedd0ODOO0DOOODODOOODOONO

U0 pa00000000O0O0OO0O0O0OODODOO
goboooooobooobbooobboonoon
goboooobooboooobbooobboanon
goboooobooboooobbooobboanon
gobooooooooobbooobboonn
uoooodgbooooobbooobboanon
goboooooooodabood

ODmoo0oooooocosclroonooo
OCOs OCIOI' 0 bedNaNO,DO OO ODOOD
0000000000000 00000ONaNGsO
gooooooboboboooooooooooo
gboboboobobobooooboboo
gbobobooboobobooooboobon
gbooboboobobobooooboobgoon
googo
gboboboobooboboooobooboon
gbobobooboobobgooooobobgoon
gboboboobooboboooooboobon
gbobobooboobobooooobooobgoon
gboboboobooboboooooboobon
oboboobooobooboboooooboogoo
oboboobooobooboboooooboogoo
obooboobooob e000DbDO0ODODOODOOO
oboboboooboboboooooboobogoo
gboboboooboboboooooboobogoo
oboboboooboboboooooboboo
Oboobooboo0ob0obOobonD egboooo
O0ONaNO.J O OOOOO0OCosOCkoro
DeOUOODDOO0ODDOOODODOOODDO

000000000 NeMoIImmo



gooOoocosOCroroooooooooo

00000000000000000COo: [0

roboodbgbooooobobobdeogn
gooboobdbeedbOonooooobon

D, =aD, 000
oooo

a=c¢c+ pK 000
Pl 0ooQ

Ubob00eseD0000OpOO0D0OD0ODLOODODO
00K,00000000000COs0ClOnrg
O0oooooocosOcroroooooon
goooobboboboboboobkKOom Oooo
Uobobibdeddb ebO00o0obobDOoooO
oodobbpedpDa D000 ooonon
bbb edoobbooobbooon
goobooobobooobboooooooon
gobbodibednboonon

gobb e0oobboooboooobboon
goobooobbooobobooobooon
goboboobobooobobooon

w. W

wet dry

E=—"-—"7-—"- gag

PV
O

ooooow.00000000kgM Wa, O OO
000 M kgMvOOO0DO0O00000MMmTeJ
O0000kg/MmO0000000s00000
OMMg/m00000000000+x00000000
O00000MMg/m 000000 00wt000
gooboobdbDeONaNOGUDOODODOODO
oooocrorgocosionidennnon
edD00O0OD0O0ODOOODONaNG D OODODO

gobodbba

0000|0000 |00000 | NaNOsD 0000a

000D [OMgmTD | Mw%0 | M molid| oz a |

om 0m 00D+ 00D |00+ 00 | DM+ OO

om om oo O+ 00 | O+ DM

om 0 0D+ 000 | OO0+ 000 | OO0+ 000

om 0m 00D+ 00D DM+ 00 | DO+ DO

om om O+ 0mm

0ooo om om 00D+ 000 | D0+ 000 | O[5+ 000
l 0D+ 0m

0 0D+ 000 | OO0+ 000 | 000+ 000
0m 0D+ 00D |00+ 00 | DM+ DO
om 0D+ 000 | OO0+ 000 | OO0+ 000

0 0D+ 000 | D0+ 000 oo

| O 0m

0 0D+ 0m

)
=]
o ooHHHBHBHBOo OO

0oo00oF| Om 0 0D+ 000 | DO+ 000 | 00+ 000

oooo00o00o00000000mMooooo0oooonon

o7t ]
o.ef-é
05L ;
8 L ]
H_0_4:__‘c“;(p'_49)________________:
z |
& 9 F g (0.24) ]
02 o 0
0 P K3

1k O cor Ogr <
06.. P PRSI RS S S R R

o 1 2 3 4 5 6

NaNOs 2  (mol/dm?)

gbdoob0OO0OaoONaNC:D ODOOOOOOOO
O0mMg/m°0 0000 O 0 wt%O

ObooboobooobobOgNaNO.D DD ODOOO
oocrooogobogooooogboogoo
goboooobooboooobbooobboaon
OONaNGD O ODOODOOOOOoOoobooobogoo
gobooooboboooobbooobboaon
ugboooobooooobboooboboanon
gboobooooooboobobooooono

ONaNO:.OOOOmol/IDDOOODOOMmMOODO
gboboboooboboboooobooboo
gboboboobooboboooooboobgoo
gbobobooboboboooobooboo
gboobobooobobobooobob edO
Ubedb0O0oboOobOOOODbDObOOODOn
crorcooooooboouoooobooiiol
UbobO00e00D00OD0OO0ONaNGODOO
gboobobooboboboooooboboon
oobooooooooooogocearoogoo
gboboboobooboboooooboobon
gboboboobooboboooooboobon
gbooboboobooboboooooboobon
gooooooobooobobooobboonon
gooooooobooobobooobboonon
oOoooDocCcrorgopooooooooogon
gobooooooooobbooobobooon
Uobbiddbded0Db0O0Oe0nnooonOoO
goboooooobooobbooobbooon
OMo0obO0oboboooboobOobebonbon
goboooobooooobbooobbooon

000000000 NeMoIImmo




I o o

€, =1, o000 mmo

P

0000000000000 bOO00bAOD0
goobooobooboboboobobgooboon
gooosbO0o0bobboobooboobgon
gooboooboobobobooboboobooon
gooboooboobobobooboobgobooon
O00o000oooooooooooX*y

_ Aindpw pdem(l_fv)
2 w.-W

wet dry

f, =1 gmo

uoobbA,00D00000DO0o0O0Dooon

Om¥/kgMd000000mMM p, 0000000

O0000g/mVOoooooooooooOd

OmMf00000000000/£000000

goobooobobomoboboomboooon
gogoboboooobobooobbobooo i
gobobooobbooibesbbooonoon
00 p,01x10°0 4,0 6065x10°0 0 0 00000
0000dJd0000000MMg/mO000000
O0000000000nm* 000 0000mMg/me0
gdbobooodwhoooboboaoooooan
O00000000MMnm* 0000000000
O00000000nm* 00000000 VIOO
goooooboobbmobonbog
gooooobobobooboooboobooboon
O000fp0000000MMg/m 000000
Uwt DO0O0O0O0OOO0OO00Moooooooon
gooooboboboob s omoooon
goobooboobgobgbONaNoODOOO0O
Uboobid0b0ebOD0O0OD0O0OO0ODODO 00
OOINaNO:UOOOmol/IDODOOODOOODOO
0000000000000 000mMg/m*0 0
gooboowtdDgooooobobooo
goorObDOO0ODOODOODOODOODOO
gooog
0COS00000ONaNO:O O 00O O O mol/l
UoobooobbiddebOOd e0ogon
ooo0oooooooooooooooceror
oooooooooooocos0ouooood
gooboooobobooobbooobooon
gviooogoboobooooooboooooo
oooooobboooo0o00ogopHIDmO O
gobobooobbooobobooobooon
gooboogoon

CaCO; = Caz+ COs*

0000000000000 00%Co 0000
gbobobooboobobooooboobon
govibooooooooboobgooooooo
NaNO.O 0 OOMO OO mol/IDODODOOOOO
Cos00U000e«0000e00DDOOODODO
gboboboobooboboboooobobon
O00D00FOODDOODOOODOCOs0 0000
cU0000e00000000DOODO0O0O0MMIDOO
NaNO:J U 00MMmoel/ID0 0000000 COos*
oooooooooooviooooooooo
oooboboooboobobooooobooobogoo
o000 eD0O00 e0O000O0OD0ODOOO
oogoo

gooogn
OTRUODOOOOOOOOOOOO0OCOS (Tl O
roodooobobobdgnbNaNoD O DOOO
oooboobompHODOODOODOODOODOO
gobooooboboooobbiodbedd Dall O
ubooboooobooooobboooboboanon
oboboboooboobobooooboobon
goooooooo
O0COs OCHOIr0000n0on Ded10 %0
10*m¥”/s0 0000000000 Dald COs* O
D000t mY/sO00CH 01000
O010“mY/s000000000000000
O00ONaNO,JOOODO000DO DedCOO
DalOUO0O0OOOOOOOOOOOCrDONrg Da
ONaNG.DUOODOOOOooooooooooo
Ubooboboobobobdbe0dDadn
gbobgoooboboboboooobo
gbobgoooboboboboooobo
gbooobogoboooo
OOocos OChoroooooooooooon
UobooooboboOoobbOUnibNaNoso
odoooogpebboooobobobobobOO
gobooooboboooboogoo
gOocCcrorggootdbebd0obgoboooon
U0 0D0000O0DOO0ODOO0ODODOOODODO
goboooobobooobooobbooon
gobooooobooon
O0COs 0000000000000 edD
goboobooobobooobbooobbooon

000000000 NeMoIImmo



obooboboobooooobooboviogooo

0000000000000 000Ccoss000

gboobobooboooooboboobg
O000000000COS0OCHOI 0 DedO
gbooboobONaNG LD ODOOOOoDOOooo
O00mMg/m0000000000107"m*/s0
gooboooboobobobooboobgoobooon
gooboobobboooobOdb NaNo.O O
goobooooboobobooooboobo

goodo

doodooooobooboooooooooooooooa
O0000TRUOODOOODOODOOO’"OINC
TY1400 2006 001(2000)

00o0dDooooooooBn oooboooogooog
dood0ooooDOo0oooooooooooogoad
000000000000 ONC TNOIOO
110 ([I117)

O O A. Muurinen! Diffusion of Chloride and Uranium in
Compacted Sodium Bentonite”, Mat. Res. Soc. Symp.
Proc., Vol. 127, p. 743 747 (1989)

O OT. E. Eriksen, M. Jansson: Diffusion of I", Cs" and

Sr* in Compacted Bentonite - Anion Exclusion and
Surface Diffusion” SKB 96 16 (1996)

0000oon ooooopooooOoooooooooo
00", JNC TN8400 2002 006 (2002)

O0OT. E. Eriksen? Diffusion in Clay Experimental Tech-
niques and Theoretical Models”, SKBF/KBS TR 84
05 (1984)

0 O J. Lehikoinen, T. Carlsson, et al." Evaluation of Fac-
tors Affecting Diffusion in Compacted Bentonite”,
Mat. Res. Soc. Symp. Proc., Vol. 412, p. 675 682
(1996)

0 O H. Sato, S. Miyamoto A Study on Diffusion and Mi-
gration of Lead in Compacted Bentonite - The Effect
of Dry Density, Silica Sand Content and Tempera-
ture on Diffusion and Migration of Pk 210 in So-
dium Bentonite -, JNC TN8400 200t 018 (2001)

0 0J. Crank* The Mathematics of Diffusion”, 2nd ed.,
Pergamon Press, Oxford (1975)

ooooomooo0oOom oboooooooooo
O O", PNC TN8430 93 003 (1993)

MO T. Kozaki, K. Inada, et alld Diffusion Mechanism of
Chloride lons in Sodium Montmorillonite”, J. Con-
taminant Hydrology, 47, p.159 170 (2001)

MoooobhmoooDmn oobobooobooon
goooooooboobobooooooooooar,
JNC TN8430 2003 002 (2003)

000000000 NeMoIImmo




!-o
.

noodubooooomngooodgooon
g gomgood

goboobooooboo

ooooooooooon

gooogo
goboooooooobobooooooobobon
goobooobooboboobooooboobooboon
gbooboobooboboobooboobobooon
oooooobobooobooobobooon
ooooooboooo
omooooboboooboooboboooon
ooomoobobobooboooboboooon
ooMmooobobobooboooboboooon
gooboooboboboobooobobooon
goobooobobobooboooboobgooon

gbooooooooooboobooboobooo

goobooobobobooboooboobomgoo
gooooobooboboobooobobgoooon
gooboooooboobobooooboobo
ooo@oobooooobmobooboobooon
goobooobooboboooooo

coooogoooo

gnoooboooboobobooooboobgon
gbooboboobobobomooooboobon
gboobobobooooon
gboboboobooboboboooboobon
oooobooooogoobooogoooobo
oboobomooobobobooooobobgoo
oboooooobooomm

ooobooogon
gboboboooboboboooooboboo
gboboboooboboboooooboboo
oboboboooboobobooooboboo
gboboboooboobobooooboboo
gboboobooobooboboooo
gboobobOooboobmoooooboobon
gboobooooooooboboog

|5

goboooooooooo

00000000 0NeMoOIdma




OoOooOo

gobogooooobogo

ooooo 0000000000000 000 000000000
. D0O0000000000000000000 0000000000000
0 | Richard WISNER | | Ui n oo o 0000 |,0000000
HAZOPO OO DOO0OOO0 00000000
0 | Roger STUART 000DODO00000DODO00O0D0D |oooo |2B0B000000000
0000000
ooooon
DoO00DO00000000000ISIO0000
i 0000000000000
0 | ovidiu MIHALACHE | DD D0 0000000000000000 (00000 | oot 00000000
000
. D00OMK-NIODOO0O0O00000000000 oooooooo
0 | David WOOTAN 0y 0000 | 0000000
. 000000000000 0EDZOOOOO 0000000000000000000
O | Richard JENSEN | b 0 g gppppoooooooooo (PP PP oooooooooooooooo
00000000000 000000000
0 | Doo-Hyun LIM 000000000000000000000 |0 0 SEEEEEEESESSEBESDDD
000000000000000000
000O0000000000000000
0 | Jan TITS 00000000000000000R000 (0000 |5000000000000000
00000000000000000000 0000000000000000000
0 | Walter SALDEN 0000000000000000 O 0 0lgpoooooooo
O000000000000000000
00000000000000000000
0 | Alexander LAPTEV | 0 00 0 ooo0000000 00D 0 0 0|0000000000000000000
000000
D00000000000000000000 .
0 | John OLSEN 0000 |0000000000000000000
00000000 Soon

@OOO0000000000oO0OooOOooOoooon
goooooboboooooboobonog
OO00OO00D00O0DOODRiIchard WISNERO
Moobobmoboooboooboobgoooon
goooobobooooooogoooobooooo
gooboooboobobooboorRMFODODOOO
goobooobooboboobooobobooboon
goobooobooboboobooboobooboon
goobooooooobobgoon
@UOHAZOPO O ODOOOOOODODDOOODOO
goooooboboboboooobobo
gboo0oo0doo0oo0bOdbOdURoger STUARTO
goboboobooboboobooboobooboon
goobooobooboboboooboobooboon
gooboobbooooooobbAr00gooon
ooobooOHAzOPO OO ODOOOODOOOOO
ooooooboobooooooboobooon
ooobooobobooobooobobooon
oooooobobooobooobobooon
gooboooboobooobooobonbo
@nouoooooooooooooiIsiooon
gooooobobobooboooboobonbg
googd
0000000000000 ovidiu MIHALACHEO

gbobooooooobobooboobooogisio
obobobooobooboboooooboboo
oboboboooboobobooooobooboo
oboboboooboobobooooobooboo
gbooboboobooboboooooboboo
gbobobooboboboooooboooboo
gbobobooboboboooooboooboo
gboobobooboboboooobooboon
gboobobomobobooooooboobgon
gbobooooobobobogbeECTUDOO
gbooboboobooboboboooobobgon
gbobobooboobobooooobooboon
gboboooobobobooectTbobgn
gbooboboobooboboooooboobgon
oooooooono
OMo00DMk OOO0DDOOO0OO0o0oOo0obooogoo
oood 00000000 David WOOTANDO
MOo00DOMKk DOOOOoOoOOoOoooboooo
obobobooobobobooooobobgoo
gboboboooboboboooooboboo
gboboobooobobobooooobobgoo
gboboobooobobobooooobobgoo
oogd
GUo000D00000000OEDZODOOOD

000000000 NeMoOImmo



goooooboboboooooboobon
0000000 O0ORichard JENSEND
goobooobooebz0DoboooboOoboooon
00000000000 O0O@OUOoooooooo
gbobooboobobobooboobobon
0@0000000000000000O000O
goobooboobobobooboobgoobooon
gbooboooooboobogon
gobobooboobobobooboobooboon
gboooooboboboboooobobo
gbooooobobobgoboooobobo
O00D00OD00O0O0Doe Hyun LIMO
oo ooooooobHwWOoOooooo
ooobooobooboooboooboboooon
oooooobobooobooobobooon
oooboooboboboobooobobooon
ooobooobobobooboooboboooon
ooooobobooooooogoooooooDo
oo
@QUDOO0000000000000D000Ra0
oo goooooboodnodanTITSO
gooboooboboboobooobobooon
goobooobobobooboooboobcesHO O
00RO ODOOOO0OOOOOOODOOOO
goobooobobobooboooboboooon
gooobooboboooboboooboosrgn
gooocsHOODOOOoDOObOORaO D OO
gooobooboboooboboooboosrgn
gooboocsHODOOOoooooooboooo
gooo
gcsHO OOOODOOODRaDODOSOOO
ORaODOOCSHOOODOOOOODOODODOO
®iU000000o00o0oouoooooooo
goooooboooooooon
0000000000000 Walter SALDENO
ooooDoobooboooboooboobooon
ooooDoobooboooboooboobooon
ooobooobooboooboooboboooon
oooooobobooobooobobooon
oooooobobooobooobobooon

oooooooooood
OUO0O000000O00OO0o0oOooooOooo
Oo0ooooooooooooooooo
Ooooooooooooooo
Alexander LAPTEV[O
O00000OTime Of FlightO TOFO O OO OO
O0o00oooooooooooooooogg
O0o00oooooooooooooooogg
O0000oooooooooooooooog
O0o000ooooooooooooooooog
ogoooobdooooooooooooooaa
ogoooobdoooooooooooooooaa
ogooooobogo
OMoooDoo0o0ooooooooooooo
goooooooo
[DO00000000D0D0000John OLSEND
goooobdooooooooouoooood
gooooboooooooooooooooad
godoobooouooboooouoooood
gooooooooooboooboooboobbbb

obooboobooobooboboooooboboo
oboboboooboobobooooobooboo
gboobobooobooboboooooboboo
goooooboboooooomuoooooooo

gooooon
gboobobooboboboooobooboon
gbooboboobooboboooooboboon
gobobooooomoooobobbooooon
gboobobogooooooboboog
gbobobooboobobooooobobon
gbobobooboobobooooobobon
gbooboboobobobobooobooboon
oboobooboo0obooboboooooboogoo
oboobooboo0obooboboooooboogoo
oogoo
oboboboooboboboooooboboo
oboboboooboboboooooboboo

000000000 NeMoOIImmo




OoOooOo

®) J0d0dddddddggooggggg
) :O OO Omdmomormadrmt 0 o g
E = = 00oo0Doo0ooooon®
JO0000000d000O0OoOooooooo
"O00000000000
oooooo 00000MmMO0000000000D0Noo0oon

gogoboooobooobobooobooon
gogoboooobooobobooobooon
gogobooobobooobbooobbooon
goobooobobooobbooobooon
goobooobobooobbooobooon
goobooobobooobbooobooon
gobobooobbooobobooobooon
gobobooobbooobobooobooon
ggbobooobbooobbooobooob
oomobooooooboboobooooobo
ugdboboooobbuoooboboaoobooan
goobooobobobooboooboboobooon
gooooobooboboobooobobgoooon
gooooobooboboobooobobgoooon
gooooobobobooboooboboboon
goobooobooboboobooobooboobooon
goboboooboboboon
goobooobooboboobooboobgooboon
goobomooboboobooboobgoobooon
gooboooboobobooboobobgoobooon
gboobooooooboboboomomod
gooboobooboboobooboobooboon
gbmobobooooboboboooobo
gooboooboobobobooboobooboon
goobooobobooombmomoooon
goobooooooon
goobooobobooobbooobooon
ydmobobogoboombogobOono m
oo mobooobbooobooon
ggo

ooobooooooobobooooom
gogbobooobbooobbooobobooon
ggbobooobbuooobbooobooon

goooooooboooboboooboboooo
gobooooooooobbooobboonon
gobooooooooobbooobbooon
gobooobooobooobooooooooon

0 JNC, 2004attT]

gooooo@moooooooboboooboooo

gogooooooobobobboooooooad
gobboourLbogn
Oo00o0oooooooooooondSKBm
gobodgobodgd
gbooboooboboobouRrLObDOOoOoOooDOon
obobobooobooboboooobooboo

gooom

goboobooobooooobobobooobooon

gboobobooobooooobon
gbooboboobooboboooobooboon
gboobobooboboboooobobgoon
gbobobooboobobooo
UbooboboobDOdoAECL
gooboooboobgoboooo
gbooboboooooboobOobobObSKem
gbooobogooooooo
Ubooboboo0oboobobobdoNagralld
oooooooobooboboooooo
UoboodbDbddKAERIL
oooooobobooo
oboboboooboboboooooboobogoo
gmobobogoboboobbooooboboon
gbobooboooboboboooooboboo
gbobobooobobobooooobobgoo
gbooboooooobooboogon

000000000 NeMoOImmo



gooo o o o oo

gooobooobooboooooooooooooo

gooobooboobooooooDMm
Mmomm oo
oooo
ooooooo
oooo
goooopooopoopoopbopoDoopopopopoobo
goooooopooooboO0HRLODODOODOOOOOOOO SKB
goooooooooooooooo
Jo0o000oo0oooooooooooooooooooooooooAECL
OJood0OoOHRLOOOORDODOOOOOOOODOODOOOSKBM
gooooo0oo0o0o0o0o0o0ooooo0oooo0o
OoOopoOopoOopoOoOoOoOoOoODONagrat™
gooooooooooooooooooooooooooooooooonoo
00000000 OKAERID
0o0o00o0o0oooooooooooooooooo
oooooooooooooooOoOOoObOOOOOOOOO0O0OINCHM
oooo
gooooo

Mmomm oo
gooooboboooobobooDo
go000o0O0o0o0o0o0o0ooooooooooooooooooooonoa
ooooooodNecd
gobooboooooooooooobbo0oobo0ooboobnbJNem
goooooooooooooooooooooooooooooooboobo
oooooooJdNecdo
poboooooooooooooooooooooooooooboooooo
oooooooJdNec
goooooocoooo
gooo
oooo
gooooooooooooo

Momomor
Momomo0
Momomaorm

Momomaorm

Momomaor
Momomor

Momomor

Momomaor
Momomor
Momomo0
Momomaor

gobooooobooboboboboobooo
Mmomm oo
oooo
oooo
000000000000o0o0oo0o00o00o00o
Mo000000000000000000000000
0000000000000 Nagrad
MoO000000000000000000000000d
O00O0OO0OO0OO0OOOODOANDRAM
Mo00o0o0o0ooo0o0oooo0oooo0000a0d
gboooOoobooooooooscKkoceenNdm
0000000000 0ODOoDoooooOoJaNed
oooo
gooooo

Mmomoooo

ooooooo

Mooooooogo
@UOO0DO0O00O0O0O0ODO0O0OJINC
@UD0D000D00O00DO0O0O00O0OOJINCIM
®@UIDUDD0DODDN0NDODO0DDODDOJINC

oo

MO00o0oooooooooooooJaNed

[oooooooooooOooooJNed

oooo

gooo

0omooom
0omooom
0 0Mmomom

Momomor
Momomo0
Momomaorm

0 0momom

Momomao0
Momomaor
Momomor
Momomao0
Momomaor

000000000 NeMoOImmo




O
O
O
O

gobooooooooboobooooao

gmoooog
goobooobobooobbooobooon
gboobbobbooboooboobboobn
gobobooobbooobobooobooon
g

gmoobgooooooboobooon

gogbbuooboooogboboabooo

goobooobooooobobobooooobobg
goooooboogon
gobobooobooboooboooboobg
oboobobobooooooon
gooboooboobobooboooboboobooon
goobooobooboboobooobooboobooon
oboooooooooobo
goobooobooboboboobooboobooon
gooo
gooooooooooboobooooobobobooon
gbobobooboobobooboobobg
gbooboboboooooobon
goobooboobobobooboboobooon
goobgoooooboobobooboooo
ooooDooboobOoooboooboobooon
oooooooobobgooo
goobooooboooboobooobobooboog
gooooobooon
goobooobobooobooobooog
goooooboobooon
gooooobobooobooobobooon
gooooobobooobooobobooon
ooooooon

gbooboboobooboboooooboboo
gbobobooboobobooooboooboon
gogo
gooboobobobooboboboboobo
gboobogooooooo
gboboboobobobooooobo
gbooooboooboobgn
gboobobooboobobooboooboobgoon
gbooboboobooboboooooboboon
gogo
gboobooooooobboboooooooobo
oboobooboooboobobooooobooobogoo
ooobobooobobobooooobooobooo
obooboboooooon

gomooogoooooooon
gboobooobooooobobooooon
obooogooo
O00b0O0o0Oo0n0OmsKed
O0oobbooOobDbOO00O000dNagrad
gbooboooooobonAECLO
gbooboooooooobo
gbooboooooooobobonog
obooboboooboobobooooboboo
gbooboboobooboboooooboboo
gboobobooboobobooooboooboo
gbobobooboboboooobooboon
gboobobobogooon

gmoboogo
gbobobooboboboooobobgoon
gbooboboobooboboobooooboboon
gbooboboobooboboboooobobon
gboboboobobobooboooobo

goboooobooooboooobbooon
gooooooog

goboooooobooobbooobboooo
goboooooobooobbooobboooo
goboooooobooobbooobboooo
gboboboo0omoooobooboboooon
goooooooboboobobobobooobbn
0 JNC, 2004b¥0

000000000 NeMoOImmo



goboooooooooao
goboooboooooooooboboooon
oooobooooboooooooooog
oooooooo

gmooooboooobobbooobooboboo
gooog
gobobooobbooobobooobooon
gogbobooobbooobbooobobooon
ggoboogooaoo
000o0o0ob0bOoboOobDOOndNagra
oooboboobooooobon
0000Oo00o0ob0obO0ObDOnOdANDRA
goobooobooboooooon
00o0o0bo0bOoboObOosekKd CEN
gboobobobooooooboon

gooobgooooooboobg
gboboboooboobobobooboobg
gooboooboobobooboobobgoobooon
goobooobooboboboooboobgoobooon
gooo

gmoooboo
goobooboobobooboooobobooon
oooobobooOoogoobooogoooobooo
ooon

0moo000000
ooooooooDoo
0000000000 0D0O000
000000000 D0D0ODO0O0O0O0
@Ooooooooo
0oD0DDO0O0o0oooo

0o00D0000oOooooo
0000000000000000000000
00000000000000000000
0000000000000000000000
O00000000D000000000
@oooooooo
Ooo0o000oooog
0000000000000
0000000000000000000000
0000000000000000000000
00MO0O0000000000000000000
0000000000 000000000000
Oo0D00000D
@UOO0oo0oooooon
00000000000
O0oD0DD0000D0ODD0OO0
00D00000000000000D0D00000
O0O0DD0000D0D0ODO0OO0O0O0O0
0000000000 000000D0D00000
0000000000 00000D0DODO0000
ooooo
ooooooooooO
0000000000 D0ODO0000
0000000000 OLWBNLOOOOODODOO
O0000O0O0ooooo
000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
oooon
oooooooog
O000000000000000
LBNLOOODODOOO0O
OOo0000ooooog oooooo
0000000000 000000000000
0000000000 D0000
0000000000 0000000D00000
00000000000000000D00000
O0DD0000000D
ooooooo
0000000000 000000D0D00000
00000000000 00000mMOmon
0000000000 00000D0DODO0000
0000000000 00000D0DOD0O0000

000000000 NeMoOImmo




OoOooOo

goboooooooooboobooboooooo

gooo
goobooobooboboobooboobgooboon
goobooobooboboboobooboobooon
gooboooboobobooboobobgoobooon
goobooboobobobooboboobooon
gooboobooboboobooobooboboon
gooboobooboboboooboobooboon
goobgooooboobobooooo

oooo

0 O Japan Nuclear Cycle Development Institute (2004a):
International Conference on JNC Underground Re-
search Laboratory Projects in  Mizunami and
Horonobe, Japan (2004) Part 1: International Confer-
ence on Geoscientific Study in Mizunami '04 (ICGM
'04) Abstracts, JNC Technical Report, JNC TN7400
2004 005.

0 O Japan Nuclear Cycle Development Institute (2004b):
International Workshop on Horonobe Underground
Research Laboratory Project- Abstracts , JNC Tech-
nical Report, INC TN5400 2004 004.

000000000 NeMoOImmo



®) Jooouoguboooodnd
w O 0000000000000000000000000000

0 0O

Jugmooooon

E = =
ooooo
oooooo
oooooao 0000000000000000000000

oMo oobooobobooobooon
goobooobobooobbooobooon
gogobooobobooob—40oobooon
gooboooobooobbooob—g0on
gooo
goobooobobooobbooobooon
gobobooobbooobobooobooon
ooooooboMooooooboobgoooon
ggbobooobbdooobbooobooob
gdgboboooobbuoooboboaooboobooan
gdgboboooobbuoooboboaooboobooan
goobooooooooboooooooon
goooooboboboobooobobgooon
goooooboboboobooobobgooon
gboboooooooooboobooboooooo
gooboooboobooboboomooooon
goobobooobobboooobbooon
goobooobooboboobooboobgooboon
goobooobooboboobooboboobooon
gobobooooobobooboog

gooo

0000000 oo0ooooooosko
gooboooboobobobooboobooboon
gooboobooboboboooobooboon
gogoboooobooobbooobobooon
gogobooobobooobbooobooon
godobooobobooobbooobobooon
gogobooobobooobbooobooon
gobobooooooon

gopoogoo

Ooooooooooooooo
gogbobooobbooobboobobooon
ggbobooobbuooobbooobbooon

00000000000000000ooooo
00000000000000o0ooooooo
0o
@OO0000000o0oooo
MO00000000000000000000
0000000000000o0ooooooooo
0000000000000o0ooooooooo
Doooooooooooo
@GUUOO00D0DO0000DDO0O0O0O0KOOOODn
J00000000o0000ooooooooo
0000Mo00o0o0o0o0oooooooooo
J00000000o00o0oooooooooo
J00000000000oooooooooo
J0000000000ooooooooooo
000000000o00ooooooooooo
ooooo

ooooooo
OUO0O0000000000000000
J0000000000d00ooooooooo
J00000000000oooooooooo
O0OOFBRODDODODOODOOOOOOOOOO
00000mMoO000mOo00omoomao
O0000O0O0FBROOOOOOOOOOOOO
000000000000000O0Ooooooo
000000000000000ooooooo
D00000000000000oooooo
000000000000000000oooo
D000000000000o00ooooooo
000000000000000ooooooo
0000
0000000000000000000O0DOoo
J000000000000o0ooooooooo
0MO0000000000000000oo
J000000000000oooooooooo

000000000 NeMoOImmo




OoOooOo

J0000000o0o0o0o0o0ooooomoom
dooooooooooooooo
dod0d0o0o0oooooooooooooooo
J0000o00o0o0o0oooooooooooo
J0d0000o0o0o0o0oooooooooog
do0oo0o0ooooooooooo
@®@O00O0o0
0MoO0000000000000MmO0
do000o0o0o0ooooooooo
00000000000o00oOoooooooo
J000000000000o0oOooooooo
0000O00000000FBROODOOOOOO
Jo00000o0o0o0o0o0o00o0ooooooog
0000000000000 mOoo0oooooon
00000000000000000Mmoon
00000000MO0O00000Muooono
Jo000o0o0o00o0o0ooooooooooog
MOXOOOOOOOOOOODOOOOOOOOO
00000000000 mpooooooog
00000DCAMOOMOONOONONooOno
000moo00000o0oooDoooooooo
Jo000o0o0o0o0o0ooo0oooooooog
Jod00o0o0o0oo0ooooooooooooo
JoooooOooooooooomMoxooooo
Jod00o0o0o0oo0oooooooooooo
gooooood
OFBRODDOOOODOOOOOOOOOOOOO
J0000000o0o0oooooooooooo
Jdd0000o00o0ooooooooooog
J0000000o0o0o0ooooooooooo
J00000000o00o0o0oooooooooo
J00000000o00o000o0o0oooomno
O0O0O0FBROODODOOOOOOOOOOOOO
00000000000o0o0ooooooooo
000000000 IoMpoMpoooooog
000000 l000o0Moooooooooo
Jo00o0o00o0o000o0o0oooooooog
Jo00000000o0o0o0ooooooooog
goon
Jo000o0o0o0o0o00o0o0oooooooog
Jo000o0o0o00o0oooooooooooog
Jo000o0o0o0o0o0ooooooooooog
0000000000000 0MO0OO0oag
Jod00o0o0o0o0o0oooooooooooog
Jo0o00o0o0o0o0o0ooooooooooog

gbooboboooboboboooooboobgoo
gboobooboooboooMoXxooooooogo
gboboooooboboooobooboon
gbooboboobooboboooobooboon
gboobooboborBROODDOODOODODO
gooobogooogoo
gbooboboobooboboooooboobon
gbooboboobooboboooooboobon
gboobobooooboboooooboobgoon
oobobooboo0oboboboooooboobogoo
obooooooooo
gdnogooboooboboom™mon
gbooboooooooobo
obooooobobooooboobooooobo
FBROOODOODDOODODOODOODOODOODOOO
gboobo@oboooooooboomoobgoo
goooooboboooboboobobFrBRO
obooboooooobooboboogooon
MoooboooboorFrBROODOODDODOODO
gboboobooobobobooooobobgoo
obobobooobooboboooobobon
gboobooooooo
obobobooobooboboooooboboo
Uo0bomooboobobooooobobgon
gbobobooboobobooooobooboo
gobobooobmuoboooboobobgon
gboboboobooboboooobooboon
gbooboboobobobooooboobgoon
gooooooobobobooooogooooboo
Umooooobobobooboobobbgn
gboboboobooboboooooboboon
gbooboboobooboboooooboobon
gbooboboobooooobobobgooon
gboobOrBROODODODOOODOODOOODODO
oobobooboo0oboboboooooboobogoo
Oo0o0oo0obOobooobOobooobFrBROODO
obobobooobobobooboooboboo
obobobooobobobooooobobgoo
oooboobooobobDoomwoooobobogoo
gobooboobobooboooooooboooo
OFBRODOODOODOODOODOOOODOO
obobooboooboboboooooboboo
gboboboooboboboooooboboo
oboooooooboo
Mooobmobobobooooobooboo

000000000 NeMoOImmo



goo@mobooboboobooobooboobooon
gooboooboobobooboooboboobooon
goobooobooboboobooobooboobooon
goobooobooboboobooboobgooboon
goboboooboboooboogoboobo
gooboooboobobooboobobgoobooon
goobooboobobobooboboobooon
goooooo
moooboobboboobooobobooboon
goobooobooboboboooboobooboon
gboobooboobobobooo@mooobo
oooooboboooo0o0oooooooooo
oooooobooboooboooboobooon
dooooooobooboboon
gooooobo
ocJ00MMOOUbObDObDODOOOO
c00dbOObDOODOOobOObODObDOO
obobooooooooo
ocoonOO
gooboooboboboobooobobooon
goobooobobobooboooboobgooon

goboooooooooo

gboobobogooooboobobogoon
gbobobDOCEAUDODOO0OoobOoDgn
gboobobooboobobooooboobon
gbooboboobooooobon
UCEADDDDOODOOOMDDOOOoooDD
gboobobooboobobooooboobgoon
gbobobmooboobobooooobooboon
gbooboboobooboboobooooboboon
gboobobooboobobooooobooobgoon
gboboboobooboboboooboobgo
obooboobooobooboboooooboogoo
obooboboooboobobooboooboobogoo
oboboboooboboboooooboboo
gboobomobooooooooobo
OO00O0OCEAD0DO0ODODODOOobOoDbDOon
gbobobooobobobobobuomoooo
gbobobooboboomoooooboobgoo
gbooboobmuobooobobobooobogoo
ood
ooobooboboboooboboboobooobo
oomooobooomoooboooboo
obooboboooboobobooooobooboo
obobobOooboobobooooobooboo
goboobooobobobooooomoobgoo
gbooboboooooboobo
goobobobooooobobooboon
gbooboboooboboboooooboobgoo
FBROOODOO0ODOODOO00OO0ODOODOO0ODOn
gbooboboobooboboooobooboon
gbooboboomobobooboobobbgon
gbooboboobooboboboooobobon
gbooboboobooboboooooboobon
gboobobmoboooobobom™mogoon
gboboomobgoooooobobooon

000000000 NeMoOImmo




OoOooOo

Fo

» O
0 0O

bbb mooooon
DOIOomMOmooo0

F=Y =
gbobod
00o00000000000O0
gooooon ooboomoooooooooooogon

INO0MOMO 000000000 FBROOO
0000000000000 0000000a0n
00000000000000000000000
gono
0000000000000OO0000000
00@O000000000000@®00000
0000000000000 00000000
0000@00000000000000000
0000000000000000000000
0000000000000000FBROODOO
0000000000PSADDOOODOOODOO
00DO0000000000000000m0
oooooooo

gooogo
goobooobooboboobooobooboobooon
goooooboobobooboobobgoobooon
goobooobooboboobooboobgooboon
goobooboomoboboooooom
gooboooboobobobiofmo b gaoo

ooooooooon

gogooobboboooooooooobooobm
O000o0o0o0o0o00"ooooooooooo
oboooooboboboooboooobooceb
ROM* OO0 O0OOOOooOoOOO
gooboboboooobooobbom™moooon
000000000ooooooooo*x;o0d
gobooboooboooan
goboooobooooobbooobbooon
UONolODOOODOOOODODOOOOLODOOOO
ubobooodgbooooobboooboboanon
ubobooodgbooooobboooboboanon
obobobooobooboboooooboboo
gooogobsooonoobooooobobogn
gboboboooboobobooooobooboo
gboobobooobooboboooooboboo
gboboboobooboboooobooboo
gboboboobooboboooobooboo
gbobobooboobobooooboobon
gboobobooboboboooobooboon
gboobobooboboboooooboboon

.
goooooooo

000000000NeMoOImmo



goboobooobuoobboobooboboon

0 |00o0obooooooooooooooo

gooooooooooooooooo
gooooooog
gooooobooooDo

0 |0oooboooobcooobobocooboooon

oooooooooooooooo
gobooooooooo
gooooooobooog

0|(00oooooooooooooooooooooo (obooooboobooo

oooooooooooooooo

oooooooobooooo

0 |(0000000000000000

goooooooooboboooDbo
ooooooooooo
gobooooooooo

0 @Ef00000000o0go

gooooooobooobboooDo
oooooooooooo

0 fooobooooooooooooo

goooooooooooboooooo
ooooopoooo

goobooobobooobbooobooon
gobsOooooooboooogoooooo
gooogoobo
gogobogoobooboooboooooboob
gboo0ONe200ODOOOODODODDDOOOO
gogbobooobbooobbooobobooon
gbooboboobboobobooboobboob
ggouobboboooooboooboobooo
gooboooboboboobooobobooon
goobooobooboboobooobomboooon
gooooobooboboobooobobgoooon
goooobobooooooogoooobooooo
OO0000O00O0OASFREDDOOOOOODOO
goobooobooboboobooobooboobooon
gooboobobOobooboOobodbUASFRE
goobooobooboboboobooboobooon
gooboooboobobooboobobgoobooon
gbobobgoooooobobboboooobo
gooboobooboboobooobooboboon
gooboobooboboboooboobooboon
goobdNo3OOO0OD0O0O0OODOOOD
goobooboobobooboooboobooboon
oooboooooDbl1zcr00boogonO
gogobooobobooobobooobobooon
gogobooobobooobbooobbooon
goobooobobooobbooobooon
gogobooobobooobbooobooon
goobooobobooobbooobooon
gobobooobbooobobooobooon
gobobooobbooobbooobo
ggboooboboobobobooooob

NodOODOODODDODOOODOOODODOOOO
gobobooooorBROODOODOODOOODOO
goboooooobooobbooobboonoo
gobooooboobooobbooobboanon
goobooobooooboouoFdobonoo
goboooobooooobbooobboanbn
ugbooooobooooobboooboboanon
oboboboooboobobooooboboo
gbooboboooboobobooooboboo
oboboboooboobobooooboboo
goooooooo
MOoO000000b0ob0obOobOdNoSOOO0
gooooobobobobooooogooooobobo
ATWSO ODODOOOoODOoOooOoooooooboo
gboboboooooboobbobobobooboon
Mk OOOooooooooooooobogo
gbooobooobobgoobobouTtoPOOOO
gboobobooboobobobooobooboon
gboobobooboboobboobooATWSO O
gbooboboboooogbsAsodogn
gbobobooboobobobooooboobgon
goooooooooobobooobboonoo
OoOobogosAssOO00ooboooooogon
gooobooobouTtoPOOOOOODDOOO
gboopogposAssOonoooooooboogon
goboooooobooobbooobboonoo
gooposAssO0booomobmobooobogon
goboooooooobobooobbod
ooobOobobbobO0ooooooooooo
No6OD OO M OODODDODOOODODODODODDOOO
ugboooodobooooobboooboboanon

000000000 NeMoOImmo




OoOooOo

goobooboomooobboobbboooooon
gooboooboobobooboooboboobooon
goobobobboooooooobomoooooon
FFODOODOOODOO0O0O0000O0DO0DbOO0Dceced
UFFDOOD0OOO0OO0O0DNOOFRFDOD OODOOO
UOFMEAD D OODODODOODOODOODOD
goobooboobobobooboboobooon
gooboooooon

gooogo

oo oooooobomoobgob oo
gmgoobogobooobobooooobogoo
gooobooobobbooobobbodgdgFrBRO
gogobooobobooobbooobobooon
gogooboooobobooobboono™mobooboo
gogobooobobooobbooobooon
goobooobobooobbooobooon
goooooboboooboooboOonoooon
gobobooobbooobbooobobooon

gbobooboooboobgo
gbobobooboobobooooboboon
gbobobooboobobooooboboon
gbooboboobooboboooobooboon
gboboboobooboboooobobgoon
gooogd

gog
gboobobooboobobooboooobooboon
goboobooooomomoooboooo

goog

O OJINC TW1409 2004 oo7L D O ooOoOOOO
ooooobooooobom

O OJNC TN1400 2004 o110 00 OO0OOO0O0OO00ODO
moooooooooboooom
JNC TN1400 2004 01200000000 0OO00OO
moboooooobon

omoomoooooooboooooooooomo
ooommmmoooooooo

000000000NeMoOImmo



BRBS

2004F7H~9H

Jooooodboodoogogn

ogboobogboboobobobogn

goobogoooooobobon

garnooogmobogobobooobooon
gogoboooobooobobooobooon
gogobooobobooobbooobbooon

1o 0 omg

gbooogoooo

oo ooooboobo

grnoooooooobbooobogoo
rmooooooboobooooooboooboog
goboooooobooobbooobboonoo

[ boo EOoOO

goooog

1o o

gooDo

DD‘DD‘DD‘DD‘DD‘DD‘EDD‘EDEI‘EDD‘DD‘DD‘DD

ooooooooao 0O0mMmAD
0 D nl
opoooooogao oopoooooo
O O O O O oL
oooooooooo 000 mAD 000 Bm

1 ]
gooDoooooo 00000000000 mMAKXL0
0 u| 1|
0ooooooo 0000mBo

]

gboboooogood

10000000MAD

[
EDDEDEDAD]
ooooooooO 1
O O O O O 0 DDDDDDDDDDDDDD]BD]
! L] !
oooooooood p (HOAM 000 BT
| ]
00ooo0o0ooon ; DOO0mAT 000mBm
[ ]

000 006.6kvI 0000 I ADOO440v0

. OAOO oboo

0oo0Mooooomoon

o 0O o 0O B
ooocooodd

275kv0 000000 275kv0 00000000

I ] 000 0 1ATLBO

000000000 NeMoOImmo



[

b oooboobobooboooboo

100 0 0mg

[ boo EMoOOo

oooooo

oo

DD‘DD‘DD‘DD‘DD‘DD‘

oooo

goomooooooon

gooooooood

mo ‘EDEI ‘EEID ‘DD ‘DD ‘DD

ormmoooo

gooooooboooobooooobooDo

god
gmooooobobooboooboobobon
gogobooobobooobobooobooon
gogobooobobooobobooobooon
gooooon
garnooooobooobbooobmoon
(moogoboobooobbooobboobboo
gogbobooboooooo

oMo boogoooobobgooon
ooomoooobooooboobobboooooo
ggbboooobbooobbooobooob
gdboboooobbuooobboaoobooan
gdboboooobbuooobboaoobooan
goobooobobobooboooboboobooon
gooboooboboboobooobobgoooon
gooboooboboboobooobobgoooon
ood
mobobmobobooboooboboobooon
goobooobooboboobooobobgooon
goombobooboboooooo bbb O
gooboooboobobobooboboobooon
gooboooboobobobooboboobooon
goobmobobobobooboobgoobooon
goobooboobobobooboboobooon
goobooboobobobooboboobooon
gooboooooon
gogobooobobooobbooobooon
gogobooobobooobbooobooon
goobooooOmmooomo moooon
oobomoobooobboomoooon
goobooobobooobbooobooon
goobooobobooobbooobooon
gobobooobobooobbooobooon
gobobooobobooobobooobooon
ooooooboomooboooooooom
ooooobobobooboooboboooon
gdboboooobbuooobboaoobooan

gbobobooboobobooooobooboon
gbomooboboboooooboobobomo
gboobobooboobobobooooboobgoo
oooboboooboobobooooobooobogoo
oboobobooobooboboooooboobgoo
uooomooobom™moboboooboboooo
goobmobooooooboobooooon
gbobooboooboboboooooboboo
gbobooboooboboboooooboboo
oooboooooooobon
gnoooooboboboooooboobogo
gbobooboooboboboooooboboo
oboboboooboboboooooboobgoo
oboboboooboboboooooboobgoo
oboooooooo
oboboboooboboboooobooboo
oboboboooboboboooobooboo
Moobooboboooomooobooobgo
gomnombooooob o0 omoo 0o o
UooMmoooooooobob oD mmoo
omooomoobooboooobobooboon
gooboooobDmoooobooooooboo
gboobobooboboboboOInooom
Uohojmpoo b oo ooooooobgon
gbobobooooobobmoboboobon

gmooooobooogoooo
MooobobooboboboooorBrROOODODO
gooooooboooobobooobboooo
goooooooooobobooobboooo
gobooooooooobbooobobooon
goooboogooon

gmooogoo
googooobooobobooobboobbooo
gobooooboobooobbooobboanon
goboooobooooobbooobboanbn

000000000 NeMoOImmo



goboboooboobobobooooboobo
goobooobooboboobooboboooon
gooboooboobobooboobobooboon
goobooobobobobooboboobooon
gbobooboobobooboobobg
gooboooobooboobo
gboboboobooboboboooomoobo
gbooboobooboboboooboobooboon
goobooobooboboobooooboobooon
goobooobooboboobooooboobooboon
00000000 EMATOOOODOOOOOO
oooooobooboooboooboobOooon
ooobooobobobooboooboboooon
000oooooopooooooooDoD Hal-
bachOODOOO0OOO0OOOOOODDOOEMAT
ooooooboboboobooobobooon
goooooboboogoooobobooon
ooooooboboboobooobobooon
gboobooobobobgoboecooooonog
goooooboboboobooobobgoooon
goooooboboboobooobobgooon
goooooboboboobooobobooboon
goooooboboboobooobobooon
goobooobooboboobooobooboboon
goooooon
gooboobooobooboboboooooboobo
gog
gbooooboboooobobobooobomo
gooboobmoobobooobooboobooon
goboboooooobobobooboooo
gbooobobooooboboboooobo
gbooboboboboboboobobcAbDDOn
gbooboooooboboog
goobooobooboboobooooboobooboon
ooooDooboobOoooboooboobooon
ooooDooboobOoooboooboobooon
goooooooboobooon
goobobooooooo
[mogobobbbooobobooobboooon
ooooooboboboobooobobooon
oooooobooooooogoooooooboo
ooooooboobobobooooobon
gooboooboboboobooobobobooon
goooooboboboobooobobgoooon
goooooboboboobooobobgoooon

gbobobOooboobobooooobooboo
gbobobooboobobooooboboo
gboooooogoo
goorFBRODOOOODOODO
gboobobooboorBROODODOOODODODO
gbooboboobooboboooooboboon
gooooboooogoobbooboooooobo
gboboboobooboboooobooboon
gbobobooboobobooooboobgoon
gboobobooooobooboobogon
gboobobooboboboboooboobgoon
obobOobooob0oboboooooboobogoo
gboobOoooooobobobooooomon
oboboboooboboboooooboboo
oboboooooboobgo

gmooogoo

oo FBROODODODDOOOODOOOOODO
obobooboooboboboooooboboo
gboboboooboboboooooboboo
goobooooooo
gMnoooooboboboooomooogon
gboobobooobooboboooomooogon
0bomoOonoboobobooooobobmo
ooooooomboobobobbboboOO0O0OrBRO
gboobobooorBROOODOOFBROODOODO
gbooboboobobobomooboooboon
gboboboobooboboooobooboon
gbooboboobobobooooboooboon
gbooboboobooboboooooboboon
gbooboboobooboboooooboboon
gbooboboboobooboboboooon
gbobobooboobobooooboobgoon
gobbooooobbooobbDbOoCERRD
gboobobooboboboboooboobgoon
oooboooooooobo

gmooooo
(oooobmoooobbooobobogooo
gobooobooobooobooooooooon
goboooooobooobbooobboooo
gooboboooboomoobomooobogo
goboooobobooobbooobboonn
goboooboobooboooooooon
0Moobooboooomoomoboogn

000000000 NeMoOImmo




[

gomooooogoooooMAOODOOOO
gooboooboobobooboobobgoobooon
gooboooboobobobooboobooboon
gooboooboobobobooboboobooon
gbobooboobomoboboboooobo
goobooboobobooboobobgoobooon
goooooboboobooooogoooooobo
UobooobooobOo0obO0O0DbUOBNFLE
goobooboobobooboooboobooboon
goomooooboboobooooobooboon
oogoog

gmooobogooo
[moopoooooobobooboboooooooon
goobooobobooobbooobooon
gogbobooobobooobobonbogoobood
FBROOOOODOOOODDOOOoOoooImooon
gobobooobobooobobooobooon
goobooobogooAbdOOnDbOOoOonbDoon
ggbobooooobobbooobboooboobogda
OO000D0OwW32/BagleafeMMO O OO DOOODO
goooooboboboobooobobgooon
goon

ooooooooooDo
gooboooboobobooboobobgoobooon
gooeCcOUOODOOO0ODOODODOObDOOn

gbooboboooooooboboobooood™
gboboobooobooboo
gboboboobobobooooboboo
gbooboboobooboboooobooboon
gbobobooboboboooobooboon
gboobobooboobobooooobooboon
gboboomomoooooobobooon
gboobooooooobbboogooooobo

gbooooboboooobbooobbooo
gbobobOopoobobooooobooobgon
gbobobooboobobooooboobon
O000O00reOD0O0ODODOODOOODOODOO
obooboobooobooboboooooboobgoo
gboobooooboobooooooo
oboomoobobooooooobobooboog
oboobooboooboboboooMmooogoo
gbooogoooono
gboboobooobobobooooobobgoo
gboboobooobobobooooobobgon
gboboboooboboboooooboboo
obobobooobobobooooobooboo
gboboboooboboboooobo
oboboboooboobobooooobooboo
goobmoooooboooooooooo
gogooon

goooon

000000000 NeMoOImmo



EREs

2004%7F~9A

Jooooodoodoogogn
ogboobogboboobobobogn

oooooo
goooboorBROODOOODOOOOODOOO
ogooooodooboorRBROOOOOOOOO
ogooooooobooooooobooooooo
goooooooooooooobooooooo
gooooorBROODOOODOOOODOOOOOO
goooooooboooooooboooooo
ogooooooooooooomooooooao
gooooooooooooooboooooo
gooooooboboobuonoooooobo
odooooooorooooooooooooon
gooooooobooooooboooooo
Oo0oooooooooooooooooo
Do oooooooooooooooooo
D000 ooMooooooooooog
Oooooooooooooooooooooo
Oooooooooooooooooooooo
OoooooooooooooorFBROOOOO
Oooooooooooooooooooooo
Doodooooooooooooooooooo
ooooooooooooo

OO o00000000d0FBROOOCOOOO
gooooooooOoOoOooOOoOoOO"OoOoOO
000000000 0oO0oooDoDoooooo
O http://www.jnc.go.jp/siryou/hyouka/HY040727/
honbunpdf 0000 MMIOOO0OCOO0OOOO
ogooooooobooooooobooooooo
ogooooooobooooooobooooooo
ogooooooobooooooobooooooao
gogoooooooooooboooooooao
goooooooboobooobooooodd
odooooooooooooweoooooon
ogooood

t

gbooboboooooo
grmooooooooboooobogon
goonooooboboboooobboboooooo
gobooooooooobbooobboonon
gobooogoboooobooooon
goboogobONaD OO0
Ooobooboo0obobmuooooboNabOoo
gboobmoboboooooboobobogooon
gbobomobooooooooboobobogooon
goboooobooooobbooobboaoo
ugoboooobooooobboooboboanon
ooboooomooobooobbom/Aamgoo
gbooboboooboobobomoooboobon
oboobobooobooboboooobooboo
oboobo0oow3gooooooobooobooo
gogo

gboooooooo
gbobobooboboboooooboboon
gboobobbobooobooboobboobon
gboboboobooboboooobobgoon
gboboboobooboboooobobgoon
gbooboboobooboboboooboobgon
gboobobooboobobooooobobon
gooooooooboboboooooooooboo
gbobobooboobobooooobo
goboooboogoon
gobooooooboooobobooobboonoo
gooooooobooobobooobboooo
oOdoewd/t0 000000 00DOoooooon
goboooooobooobbooobbooon
gobooboboobooboobooboobobb
gooogn
gobooooboboooobbooobboonon
goboooobooboooobbooobboanbn
gogbbooooooboMAOOOoOnDon

000000000 NeMoOImmo




[

goobooobooboboobooobobgoooon
gooogd
goobooobobooboooooMwed 0D OO
gooboooboobobobooboobgooboon
mMwed ODODOOO0ODOOOODOOOO
gooboooboobobobooboboobooon
goobooboobobobooboobgoobooon
goobooboobobobooboobooboon
gooboobooboboboomobgoobooon
gobooooboogooooobogooon
gbbmoboboooobobooboooom
ooooDooboobOoooboooboobooon
oooooobooboooooobobOooon
ooobooobobobooboooboboooon
ooobooobobooobooobobooon
oooboooboboboobooobobooon
ooobooobobobooboooboboooon
goooooboobgoooooon

ooooooooboobo
gooboboogoo

goooooo
goobooobobobooboooboboooon
goobooobooboboobooobobgooon
goobooobooboboobooobobgoooon
gooboooboboboobooobobgoobooon
goobooobooboboobooobobooboon
gooboooooooon
gooobooboobgoobobceprOnDOO
gooboooboobobobooboboobooon
gooboobobOoosSETRICSO O OO MAD
goobooboobobobooboobooboon
goobooboobobobooboboobooon
gooo
gboobooboobobooboooboobo
oooooboboooobooooobobouooon
ooooDooboobOoooboooboobooon
gooboooooboboboooooo
ooobooobobooobooobobooon
OoocCPFOODUODOODODOOOPUOOOD
ooooooboboboobPpu0bODODOO
oooooobooboobooooogpPudn
ooooooon

gooooooooono

gooooobooog

gbobobooboobobooooboooboon
gbooobooboobooboboooMAOD
gbooboboobooboboooobobon
goobooooooboboooboboooobon
gbobobooboobobooooboboon
gboobobooboobobooooboobgoon
MAOOODOODOOOooOoooooobooo
gboobobobooon

gooboogo
gooooooooooooogopsioonOn
O0O00OOooo0obo0obOooNRGOODOODOOO
0000000 O00OHFRROOODODOODOODOOO
gboboooooobobobooomuooon
obobooboooboobobooooobobgoo
goooboobobouboboooboboooo
gbooboogooooo

oooog
gbobooboooboboboooooboboo
oboboboooboboboooooboboo
Oo0oupPeZrODOO0DOOO0OD0OODOODOOOO
gboobobooooooobon

goooon
gbooboboobobobooooomogon
gbooboboobooboboooobooboo
FBRODOODOOOOFRBROOOOODODOODO
gooboobobobooorBROODOOODODODO
gboobobooboobobooooboboon
gboobooooobouobobooobooboo
gboobobooboobobooooboobgoon
gboobobooboobobooboooboobgoon
gboodbpPubDOO0O0OODODOOOODOODOD
gboobbooboboobooorBROODODODOODO
gbobgboooooooboboooboooo
ooobOooooooooboboogooon
cgbUobOoboOoboOoOobOobOobDooDoobo
0000000000 0D0OIOoD kweld O
MO o0000Moo kwed D 0ODOOO0OOODO
oobooooooboboboooooobo
ooboooooorBROODODOOOODOODOO
Oo000oooooooOmokweoDODODO
O0FBROODODOODOODOODOOMDOODDOODOO
gbobooooobobobooooboobo
obobooooobooboborBROODOODOO
oobobooooobobobgooooboobo

000000000 NeMoOImmo



gooobooobobboudgoboboOoOoFrBR
gooooobobobobooooobobo
gooooobobobobooboobobo
gbougoboooooobgo
ocFBRUDODOOOOOODODLDODODOD
gbooooobobobobooboobobo
gboooooboboboboooobobo
oooooooomgkweOoooooooO
gbooooobobobgoboooobobo
gboooooboooobobrkBRODOODOO
oooooooooooOng kwe oo
goooooboboboobooobooboog
goooooboboboooboooboobooo
gooooobobobogoboooboboobog
go0o00oooooooOookwedDOD0ODO
goo@moooooooboboboooooo
gooooobobobooboobobonbg
goooooo
OCFBROOODOODDOODOODOOODODOOOID
gooog/0b00bobooooorBROOOOO
ooo/kwhOFBROOOOOOODOOOODO
goooooboboboboooboomuog
goooooboboboboooboobobo
gooooobobobooooboobobo
gooooobobobobooooobobo
gog
gooboooboobobooboooboboobooon
goobooobooboboobooboobooboon

gboboboobooboboooobooboo
gboboboobobobooooboboon
gooooon
UFBROODDODOO0OOODOOOOOOOODOD
gbooboboorBROODODOOOODOODODO
gboobobooboobobooooboobgon
gbobobooooobobobmobgooon
gboobobooboobobooooobobon
gboobobooooboboooooboobgoon
gbooboboorBrROODODOOOOOODOODO
Oo00obooboorFBROODOOOOOODOODOOO
ooobooboo0obooboboooooboobogoo
obobobooobobobooboooboboo
ooonog
oboboboooboboboooooboboo
gboboboooboboboooooboboo
gooboobooobobobogorBRODODOOO
obobooboooboboboooooboboo
gbobooooobobogn

goog

gboooooooobooboomooboboboobono
“gbOb0o0o0o0ooboobo0oooboooooon
000000000 O70JINC TN1440 2004 004
0 200411

|:| DDDDDDDDDDDDDDDD
FBROOOOOOOOO

000000000 NeMoOImmo




[

R

2004%£7F~9A

Jooooodboodoogogn
Jooooogood

gmooboobgoooooo
gooboboorBRODDOOOODODOOODO
goobombooobobboooboboooon
gogobooobobooobbooobbooon
goobooobobooobbooobooon
goboboobooooobobooooboo
goboboobbooobboobbodrBRO
gobobbooodbbooobobbooobbgoo
ooobooobobobooboooooobmoo
oo ooboooooOmoogooon
gdbobrBROODOOOOOOOOOOOOOO
gdgboboooobbuoooboboaooboobooan
ooobooooooon
gooboorBROODOOOOOOOODOOOO
goobooobooboboobooobobgooon
goooooboboboobooobobobooon
gooooobooboooon

gmoobgooo

UFBRODOOOODOOFRBROOODODOOO
goorFrBROODDOODODOODOODODOOEFEBR
goobooboobobobooboobgooboon
goobooboobobooboobooboobooon
gooboobooboboobooboobooboon
gooboooboobobobooboobooboon
gooboobooboboboobooobmo
oooooobooboooboooboobooon
oooooobooboooboooboobooon
oooogoo

goooooobooobboogooo

O0o0oooboobnopPSAUODOODOODOOFRBR
ooooooboboogoooobopsA OO
FBROOOOOOOOOODOOOOOOo4aoooOo
goboboooborBROODODOOODODOOODO
gogoog

UFBROOOOODOOODODOOODODOOOO
UO0Mk OOOoDOooooooooooobooon
goboboooobbooobooobboooo
oooboobobgoogoopPsADO0ODODODO
O0000oboDo0ob0oobOobooboooPpsAOn
gooogn

googooooooboboo
goboooobooboooobbooobboanbn
goboooobooboooobbooobboanbn
ubgobooodoooooobbooobboanoo
ubgobooodoooooobbooobboanoo
oboboboooboobobooooboboo
goooooooogooMoxXxobooooooo
FBROUODODODOODOODOOOOO0OOODLOODOOO
goooooooo
gboooooobobbooooboobomon
gbobobooboobobooooboboon
gogpoobstogboobobooooobobgn
gboboboobooboboooobobgoon
gboboboobooboboooobobgoon
gboobobooboobobooooboobgoon
UboobooboobobDANLOOOO0ODOODOn
gboobobooboobobooooobobon
gbooboboooobobooo
goobooboboooooon
goooooooooobobooobboonoo
goooooooboooboboooboboooo
gFBROOOO0OOOOODODOO0ODLODOOO0
gobooooooooobbooobboooo
goooooooooobbooobboonoo
goboooooobooobbooobboonoo
goooorCIDOO0ODOOoOoDbDOoOobDbogon
goboooobooboooobbooobboann
O0O00O0boOo0ob0obOoboOgoONNCOODgo
iGROUODDODOODOODOODOOOO0ODOOOODO

000000000 NeMoOImmo



OEAGLED D ODO0ODOOOOO0ODOODOOODOO

oooooooooooooDbooowrRwal
FailureCOODOOODOOODOOODOOO FD:Fuel

DischargeD0 0 OO0 O0D0OO0O00DOOODOODOO
gboobooooobobobooon
goobobooboooooboob
goobooobooboboboorBrROODOOO
goobooboobobobooboobobooon
gooboobooboboobooboobooboon
goobooboobobobooooboooon
gooboobooboboboooobooboon
oooooboboooo0o0oooooooooo
ooooooboobOooobooobobooon
gooooboATWSOODODOOOoDoooogoo
gooooobobooobooobobooon
oooboooboboboobooobobooon
ood
goooooboboboobooobobooon
ooooobooboToDOOoOobOoobooboOon
gooboooboboboobooobobooon
gooboooboboboobooobobgooon
gooooobooboboobooobobgoboon
goobooobobobooboooboboobooon
goobooobooboboobooobobgooon
goobooobooboboobooobobgooon
goobooobooboboobooboboobooon
gooboooboobobooboooboboobooon
gooboooboooobobobooon
goobooboboboobooboboobooon
goobooobooboboboobobooboon
gooboooobooboboboobooboobooon
gbooboooooboobogn

goboboobooboboboobomoooobo

goobooboobobobooooboooon
gooboobooboboboooobooboon
goobooobobooobobooobooon
goobooobobooobobooobooon
0ooo0obo0obOoboonbooonDsSwWAT 1ROO
goobooobobooobbooobooon
goobooobobooobbooobooon
gogbobooobobooobbooobobooon
00000000 bDoOSWAR 3RODODOOOOO
gobobooobbooobbooobooon
ooobooobmomooooboobooon
ooobooooobooooDDbSWATR 3ROODO

TR L E

ALELH/ X)L

cooboooooooooboocoobooOoooon

goodg
uoobogooouobooboobooooan
oboboboooboobobooooboboo
gooboogon

O

gopooooooooon
gbobobooboboboooooboobon
gboboobooobooboboorBrROODODODO
gboobobooboboboooobooboon
gbobomoboobobooooboobobooboon
gbobobooboobobooooboboon
gooogd

goooobobooo
gbooboboorBROODODOOOODOODODO
gooooobDDooODODbDDDDDOMevODO
gdbbevOOOOOooooobooooooo
gooooooobooooboboooboboooo
gooooooobooobbooobboooo
gobooooooooobbooobbogoo
gobogooogo
goobogboobobobooboobon
gobooooboobooobbooobboonon
gogooobboobobioooMk 1goonoono
gobooooooooobbooon
googooooaon
goboooobooooobboooboboanon

000000000 NeMoOImmo




[

gooboooboobobooboooboovoXxoono
oobooooobOobooobOoOoewa/t 0 O
ooboOodw/ecmd 000000 O00O OO0
goobooobooboboobooboobgooboon
gooooboboboooooogooooboboobo
gooboooboobobooboobobgoobooon
goobooboobobobooboboobooon
gooboooboorBrROODOOOOODODOOO
gooboobooboboboooboobooboon
goobooobboooooobboMADOODO
goobooooboboooboooo
ooooDoobooboooboooboobooon
0 CEDAR” D0 O0DOO0oOoooobooboon
ooobooobbpPuODODODOOOOOOOO
ooooooboobobobooooobon
0oooooboboooboooobbdBOR 600
gooboooboboogoobstoonoooon
oooooooooobo

gobogobobooooboboooboboooboo

obooboobobooboooboboooon
goobooobobobooboooboobgooon
goobooobomoooooobobooon
gooboooboboboobooobobobooon
ooooobobooooooogoooooooo
goobooobooboboobooobobgooon
gooboooboboboobooobobgoobooon
gooogo
goobooobooboboobooboobgoobooon
gooboooboobobobooboobooboon
gooboooboobobooboobobgoobooon
goobooobooboboboooboobgoobooon
gbobooobooboboobooboobo
gooboobooboboboobooboobooon
goobooobooboboboooboobgoobooon
goobooboobobooboooobobooon
oooooobooboooboooboobooon
oooooobooboooboooboobooon
oooobooooooooboboobbobooo
O0o0oo0oo0obO0obOoboOonbDonon suss3o4n
JIFROODODO0ODOODOODOOODOO

gopoogoooooon

gobobooobbooobobooobooon
oooboooboomoobooobooooobo
ggbobooobbdooobbooobooob
gdgboboooobbuoooboboaooboobooan

gooog
gbobobooboobobooooboboon
gooooboboooboKrRIDOOODOOOO
gbomoobobgooboooboobobooboon
gboboboobooboboooobobgoon
gboobobooboobobooooboobgoon
gooooo

gomboobobooooon
UFBROODUODOOOODOOOOO0OOODOODn
goooooooomboooobobooooo
goooooooonoopoooooobooon
goooooooooobobooobrBROODO
gobooooooooobbooobboooo
goooooooooobbooobboonoo
gobooodorBROODODOOOOODDOOOO
gobooooooooan
googoboooobboo
goboooobooooobbooobboabo
ubgobooodoooooobbooobboanoo
gbooboobooobobgorBROODODOODOODO
gbooboboooboobobooooboboo
obooboboooboobobooooboboo
gboobobooboobobooooobooboo
gboboboobooboboooobooboo
gbobobooboobobooooboboon
gboobobooboobobooooboobon
gboobobogooooboobobgon
gboboboobooboboooobobgoon
goobDoonD® FINAS" DO0DO0O0O00oDgo
gooboooooobobooooboboboom™mo
gboobobooboobobooooobobon
gbooboboobooboboooooboobgoon
gboobooboorbSODO0bOonOooDOon
goooooooooobobooobboonoo
goooooooboooboboooboboooo
goboooooobooobbooobboonoo
gobooooooooobbooobboooo
goooooooooobbooobboonoo
good

googooooaoo
UrFBROODOOOOOODODOOOODOOOO
goboooobooooobbooobboabo
ubgobooodoooooobbooobboanoo
uobodooboboobobooboooboan

000000000 NoemMoOrmo



goobooobooboboobooobobooon
gooboooboobobooboooboboobooon
gobobooboobomooboboobooooo
gobooobooobooboobogoobo
g3leFrROOOOO0OO0O0O0O0OO0OO0O0O0O0O0OOG
gmooboboooobobobooboobo
goobooboobobobooboboobooon
gooboobooboboobooobooboboon
ooboooboooboooboooboooDbOodPb-
BOOOOOOODOOoUOOOoooDooooooo
gboobooboobooboboooooboobo
000o0o0o0obO0obOooob0o0ob0O0bDgFrBRO
12CrO00HCM 12A0 00 00000O0DODODODOO
00000000000 00b00oO0o0OdPh Bi
oooooobobooobooobobooon
o oobo0obOooooDoob0obOobFrzKO
ooobooobobobooboooboboooon
goooooboboooboooboobooon
goooooboboobomooooooboobog
ooobooobOFBROD O D ODOOO OOb d
goobooobobobooboooboobgooon
gooboooboobobobooooboobo
gomooobooon
oFBROOCOOOOOOODOOOOODOOOO
goobooobooboboobooobobooon
gooboooboobobooboooboboobooon
gooboooboorBROODOOOOODODOOO
goobooobooboboobooboobgooboon
goobooobooboboboobooboobooon
gooboooboobobooboobobgoobooon
goobooboobobobooboboobooon
gbobobooobooboboobooboobo
gooboobooboboboooboobooboon
goobooobooboboboooboobooboon
goobooboobobooboooboobooboon
ooooDoobooboooboooboobooon
ooooDoobooboooboooboobooon
oooboooboboooboooboboooon

gobooooooooood

gooooooobooobobooobboonoo
gopoogooo

ogoooooooood
[oooooodoooboodoooboodnFrBRO
Od0ooooMOooooooooooooo
MMwoOoOmvwio ooooooMk O0O0O0OO
dddddooormOoooooooooMk O
ooooooooooooMmwooooooon
Mo odoodoooooooooooooon
O000o0mooodkwhdODDODOMMKk OOO
Oooooooooooo
O0o0ooooooooooooooooog
000000 0ooMDomoooooooog
OMk OOO0O0O0OO0OOO0O0O0OCOOO00DOOOIO
oo0oMmoooooooooooo
0000000 OMKk DudoMwO O OoooQg
0000000000000 0000o0odSelf
Actuated Shut down System: SASSCO O OO OO0
O00dooooooooooooooog

coobooooooooobooboooo

o o o o o o
i Mk 000 Mk OO0 omo
ooog oomoMwo Hmonoen gooMwig Joen

gobobooooood

000000000 NeMoOImmo



[

BREE

2004%7HR~9A

Jooooodboodoogogn
Joooodoogdod

goooooooog

gogoboooobooobobooobooon
gogoboooobooobobooobooon
gogobooobobooobbooobbooon
goobooobobooobbooobooon

goboboooobbooobboooooogo

goobooobobooobbooobooon
goo
gobobooobbooobobooobooon
ggbobooobbooobbooobooob
ugdboboooobbuoooboboaoobooan
ugdboboooobbuoooboboaoobooan
goobooobobobooboooboboobooon
gooogo

goooooooog
goobooobooboboobooobooboobooon
goobooobooboboobooobooboobooon
goobooobooboboobooboobgooboon
goobooobobooboboobooooo
gboooobooboboboboobooboobo
goboboooooMoXoDoooooooooo
gooboobooboboboooboobomgo

gboboooobobmoboboooobo

goobooobooboboboooboobooboon
goobooboobobooboooboobooboon
goobooobbogobobooooboo

gogobooobobooobobooobobooon
gogoboooobbbooobmooobooon
gboobboobbooboooboobboon
gogobooobobooobbooobooon
oooboooboboboobooobomuooon
gobobooobbooobobooobooon
gogbobooobbooobbooobobooon
ggbobooobbooobbooobooob

O0000ooooooooooooooooog
O000oooooooooooooo
O0o0000oooooooooooooooog
O0o0000oooooooooooooooog
O0o0000oooooooooooooooog
O0o0000oooooooooooooooog
000D000o00o0oooDoooooooog
O0o000oooooooooooMooood
O0O00O00ooOoO0OoXgooooooooooog
goodoooooooogooo
go0odoooooooogoooooooogdg
OOopPIOCDO0DOOOODOODMOOOOO
NRGL Nuclear Research and Consultancy Group]
go0o0d0ooooooooooomoogd
0000000 HFRO High Flux Reactord 0 O O
OoooUoOoooooogouooooooooo
goodoooooooogooooopoooodg
OCOOHFROODOOCOOOOOODODODOOOO
oooooo

gbobooobooooo
gboooooboboobobobbooooon

oHwDOoOooDoooboooooooooboo

gboboboobooboboooooboobgon
gbooboboobobobobooobooboon
goooooobooobobooobboonon
gooooooobooobobooobbooon
gooogn
OO0OOORNLODOODDOODDOOODOODOOO
000000000 OTe 9902ZF 930Pd 1070 keV
goboooooobooobbooobboooo
gobooobooobooobooooooboooan
goboooobooooobbooobboann
good
ubobooodgooooobboooboboanon

000000000 NeMoOImmo



goobooobooboboobooobobooon
gooboooboobobooboooboboobooon
gboooooooboboog
goobooobooboboobooboobgooboon
goobooobooboboboobooboobooon
gooboooboobobooboobobgoobooon
goobooboobobobooboboobooon
gbobobeceoboooooooooOO
BcOO O ODOOOODDOODOGeOOODDOODO
goobooooooom

gooogo
[MmoooMk oooooooooomooon

gobobimooboo™mobobooooobogo

oMk OO0oooooooomooooo
gooog
goobooobobooobbooobooon

gbooboboboocednd

gbooogooogoo

gboobobooooooobo
MooobobgoboooboobobubdFrFDLE
UMk DODO0O0O00OO0DOO0ODOO0O00Dgon
gboboboobooboboooobobgoon
gborBOODODOODODOOODOOOOD
gboobobrBOODODODOOODODOD
gboobobooboobobooooobobon
gbooboboobooboboooooboobgoon
obobooboooboobooooo
ooooboooooooboboooobooMk
obooboboooboboboooooboobogoo
ooooon

gobooooooboooobbooobon
goboooooobooobbooobboonoo
goboooobooboooobbooobboanbn
goboooobooboooobbooobboann
goboooobooooobbooobboabo
gboooooomombooooooobooobogon
oboboboooboobobooooboboo
goooobobofLboooobooobooon
gooog

gboboboobooboboooobooboo
oood

gooooooooobbobooogooooobo

gmooboboboooooobobooon

gboboomobooobooboboboobo

gboobomooboobobooooobobgoon
gbooboboobobobobomoobobgoon

|:| DDDDDDDDDDDDDDDDD
gbooooobobooon

000000000 NeMoOImmo




[

O

WREs

@OO4$7E~QE

Jododogoooooboood
Jogbotobotobtobtobobobd

gboobogooooooobo

gmooog
gooboooboobobooboooboobooboon
gooboooboobobooboooboobobooon
oooooobooboooboooMAODODDOODO
FPOODOODOODOOOODOODODOOODOO
goobobooogooooo
goooooboboboobooobobooon
goooooboboboobooobobooon
gooboooboboboobooobobooon
gooboooboboboobooobobgooon
ooooooon
0ooboo0oboobOoboboocePrROD OO
omooooboboooboooboobgooon
goobooobooboboobooobobgooon
goooooon
gooboooboobobooboooboboobooon
gooboooboobobooboooboboobooon
gooboooboobobooboobooboobooon
gooog
goobgobooooobobobooobooon
OMAODOOOODODOODOODOmDooo
gooboobooboboobooboobooboon
gooboooobooobooobboon
OAmgoOocMPOO OO TRUDOODOOODOO
ooooooDboOobDoOooDooSETRICSODOOO
gooboobooMAODODOOOOD OO
goboooboobooMADOOODOOO
ooobooooobobobooooobobo
goobooobooobobooooboog
oooboooboboboobooobobooon
ooobooobobobooboooboboooon
gooog
oooooobobobooobooooonD  TBRPO
gooboooboboboobooobobooon

gboobobooboobobobooooboobgn
gboobobooooooobo
OCPFOUOODOODOOMmMmOOMOXODODODO
oboboboooboboboooooboboo
oboobooooobooomm

gmooog

oboboboooboboboooobobgoo
goobobooooboboboooobbooooobo
gbobooboooboboboooomom™mo
Oboboboo0obobOobooooobOocPRO
gbooboobooobooboboooooboboo
gmobooobobobobobobbbbbobobobobobooo
oboboboooboobobooooboboo
gboobobooboobobooooobooboo
gbooboboobooboboooobooboon
O0O0OORARDOOODODDODODDOOOOO
gooooooooooobooooooobo
MOXODOOOOOoOOooOoooooooom

OU00000000D00DO0OD0OONacCH cscl

P
?/’ : "
HEATAHO

s |

EERAHAD

booooooooobooooooOobooOoooon

00000000 0NeMOoOIdma



ooooooooboooooMoXxoono

oo ooboooooobboogooon
OsmONdODOOO0DODOD0OODODOODOOODOOO
gogo

oooogooooo

gmoobgooooooo
gooboooboboboobooobobgooon
goooooboboboobooobobgooon
ooooooooboobobogon
goobooobooboboobooobobgooon
goooooboobobooboooboboobooon
goobooobooboboobooobobgoooon
goobooobooboboobooobobgoobooon
gooboooboobobobooboobooboon
gooboobooboboboooo
goobooboobobobooboobomgo
goobooobooboboboobobgoobooon
goobooboobobooboobooboobooon
gooboobooboboboobooboobooon
oobooboobooobooboooobobsod
goobooobooboboobooboobooboon
gooboooboobobooboooobooboobogoon
goobooobooboboobooooobgooboon
gbooboooboobobooboooboobgooboon

gmoooooooboog
gogbobooobobooobbooobooon
gooooooceccaMOuobooonooooogon
gobobooobobooobbooobooon

gbooobobooobgooooboocecamMogon
gbobobooobobobooooboboo
gbobobooobobobooooboboo
gbooboboooboobooboon
gboobobooboboboooobobgoon
gboobobooboomotwoooomogoo
goooobbooooooooooooooooo
gbobobooboobobooboooobooboon
gboboboobooboboooooboobon
gbobobooboobobooooobooobgoon
gbobobooboobobooooboobon
gbooboboobooboboobooooboobgn
gooboogo
gboboboobooboboobooooboobon
oboboboooboboboooooboobogoo
gboboboooboboboooooboboo
goooon

gmooooooo
gbooooooooobbooooooooboo
oboboboooboboboooooboobgoo
obobobooobobobooooboboo
gooogooo

goobooooboooon
gopoooooo0bO0ObD0ODORETFOODO
gboboboobobobooooboboo

S mwmEs® [ apogw S Ta—mmmn O

=
=

FIROTNTEARRAT

oboooooooooooooocecamMoooood
gobooooo

gobooooooooobbooobon

00000000 0NeMoOIdma




[

W/

BREE

2004%7HA~9HA

Jogbogbogboboobobobnogn
Jooogon

goooooooog
gmoooogooobogn
gooogooboooobobogooo
gogobooobobooobbooobbooon
goobooobobooobbooobooon
goobooobobOobogocouPLED OO OO
goobooobobooobbooobooon
oooooobobobooboooMmooooon
ooooooboobmooooobobodo
oooboMmobobooooooo
goboaooooobobooon
gdgboboooobbuoooboboaooboobooan
O0O000O0oOofo0oobobOOobONaCiIDDOb
goobooobooboboobooobobgooon
goobooobooboboobooobobgooon

gobobooobooboboboooboobmobo

gooboooboobobooboooXocecrooo
goobooobooboboobooboboobooon
gooboooboobobooboobooboobooon
gooboobooboboooboooo
gooboboobooooboobobgon
gooboobooboboboobobgoobooon
O00000F*0O00000000O0O0O0O0
goobooboOonooboooobobomo
gooboobooboboboobooboobooon
moobobooooobobooboooOoo
ooooDoobooboooboooboobooon
ooooDoobooboooboooboobooon
oooooobooboooboooboobooon
gooooiboooooooooobobb
grnooomomooooooooobooo
goobooobooboooboboboobooobobo
gooogoobobooogoboobooooooboo
ooboobooboooooooogbooon
ooooooooogoobooogogooooo

goobooooobooobobboogo
EUROCORR200401TH0 O OMDMOD OO O O
gooooooobooobobooobboooo
goboooooobooobbooobboonon
gobooooooooobbooobbooon
goboooooobooobbooobboonoo
gobooooooooobbooobboonoo
gobooooboobooobbooobboann
gboobooooomooobooboboooon
UpHOOOODOOOOOOOODOOO
oooooooooboobbo™mobbboooo
ggboboooboboogobobooobobooaon
ooon
gboboboooboobobooooboboo
gboboboooboobobooooboboo
gbooboboobooboboooobooboo
gbobobooboobobooooboboon
gbobobooboobobooooboboon
goboboooobobooo@moooooogoobo
oo omooooboobon
gboboboobooboboooobobgoon
goboboooooooobobbooomoooo
gboobDmmboooogo
goooooboo
gbooboboobooboboooooboobgoon
goooooooooobobooobboonoo
goomogooobooboboooooooon

gmoooobogooogoo
googoobooooobooooon
gbooooboboooobooMACRODOOOO
gobooooboobooobbooobbooon
goboooooobooobbooobboaonon
goboooooboooobbooobboann
goboooobooooobbooobboanbn

000000000 NeMoOImmo



goobooobooboboobooobobooon
gbooogooooo
goobooobooboboobooboboobooon
goobooobooboboobooboobgooboon
gooboobooboboboobooboobooon
gooboobooboboboobobomgo
goooOonmoobmombooooboobgooon
gooogo
gobooooooobbooboooooooboboo
UONETBLOCKD U DOODOODODOOOOODOO

gooboboboboobobobobdem

gogobooobobooobbooobobooon
U0MembO0OOO0OO0OO0OO0O0OoOooOOOOOO
gogobooobobooobboooboomo
gobobooobooobomobooon
gooog

ooboooobobOoooboOoLABROCKD O OO
oobobobooooMemb0oooobooooonO
gogbobooobbdooobbooobobooob

ooomoobobobo Mmoo ooomoo

ooooooooo
goobobooboooooobon

goobooobobobooboooboboooon

goboooo0oboooookdboobooDo

goobooboobo@obooboobooooobo

gooooboboooooogoooooooo
goobooobooboboobooboboobooon
goobooobooboboobooboobooboon
gooboobooboboboobooboobooon
gooboooboobobobooboboobooon
goobooobooboboboobobooboon
gooogd

gooboooobooboobg
gooboooboobobobooboobooboon
goobooboobobooboooboobooboon
ooooDoobooboooboooboobooon

gooboooooooobobooon
oooboooboboooboooboboooon
gooooobobooobooobobooon
ooooooooo

gooboboonog
omoooboboboobooobobgooon
goooooboboboobooobobooon
goooooMnooomooobobooon

oo oomobobooooooobo

gbooboboobooboboooobooboon
gbooboboobooboboooobooboon
gboobobooboobobobooobooboon
gbobobooboobobooooobobgoon
gbobobooboobobooooobobgoon
gboboboobooboboooobobgoon
UONAGRAOUDDODODDOODOOOOOoODO
oo ooOnoobooboooooooobgn
gboboobooooobobobOo™CcrRROODO
gooooooobooobobooobboonoo
COLFRACO O OODOODDOODODDOODODO
goooooooboooboboooboboonoo
goboooooobooobboooboboooo
gobooooobooob@moooobobooon
o000 oomoooobooobgoo
goboooooobooobbooobboonon
govihogooooooooboboooobooo
gobooooboobooobbooobboanbn
gbbopHOODOOOOOOOODODOOOOOF
ugoooobooooobbooobboanon
ooooooooo

Ooooooobo0obOobDOo0Ob0QUALITYDD O

oboobogooooo
OQUALITYD DO OUODOOODODO MM OO
00000 NpOLOxHOOamO O OO OOQOO
gooobDoiboooooooooooooo

ooooobono o ombomoooooo

Uboobobooob0obobOoboooboNpgbO
gboobobooboobobooooboobon
gboboboobobobooooboboon
Sefd000O0OOOCSHICa SiDOO00O0ODO Rab
gbobobooboobobobooooboobgoon
UCsUUiduoooooooomooooo

oo goomobbobboboboobo

gboboboobooboboooooboobon
Ub0booboboboobobOobOn Np
goboooboooon

goOooCPFOODODOODOODOODODODO
CsOUbUopboobooooobobobooooooo
goboooooobooobobooobboooo
gogobbpPubO0O0OO0O0O0ODOOOOOODOO
gobooobbopPiO0ObbOOoobDObOOo

googooboobooobobooobboobobooo

gobooooboobooobbooobbooon
gobooodobooooobbooobboaon

000000000 NeMoOImmo




[

goobooobooboboobooobobooon
gobobogoobbcsbobosebgooboon
goobooobooboboobooboboobooon
oo oomboobooboooboobgooon
gobobogooooobmoobooboobooon
gooooboboboooooogooooobobo
goooboobooobooboooboboooobo
HTouooOoooooboobooooooboooo
goooboobooMbD HAOODOOODOOo

gboooooobboooobobbooooobboo

goobooboobobooboooboobooboon
gogoboooobooobbooobooon
gogoboooobobooobobooobooon
gogobooooogon
goobooobobooobbooobooon
goobooobbooobbooobooon
ooooooboboboomoboobgoooon
gogbobooobobooobbooobooon
oooboboooMembOoooooboonO
gbogbgobobobooooboboboon

oooooooooooo
gmoobobooboooboobobonbog
gooboooboobobooboomuobgoooon
goobooobooboboobooobobooon
goobooobooboboobooboboobooon
goobooobooboboobooboboobooon
gooboooboobobooboobooboboon
gooboobooboboboobooboobooon
goobooboobobobooboboobooon
gooobooooooobobooogoooboo
gbooboooooboobogon
gboboooooobobmoboboooog
gooboobooboboobooboobooboon
gooMTOoOOoODOOOoOoOOOoooDbOoOoOn
oooooboboooo0o0ogogoooooooo
ooooDoobooboooboooboobooon
ooobooobooboboobooobobooon
ooobooobobooobooobOobDOgdRIPL
oooooobobooobooobobooon
oooooobobobooboooboboooon
goooooboboboobooobobooon
goooooboboboobooobobooon
oooogooooo
gooboooboboboobooobobgooon

O00o0oooooooooooooooon
O00o0oooooooooooooooon
000o00o0ooooooooooooooon
000po0oooooooooooooooon
000po0oooooooooooooooon
0000000000000 0D0DDOO0000oO
O00o00o0pooooooooooooooo
o0o0poooopoooooog
O00000DO0o0ooooooooooooon
O00000opo0oooooooooooooo
000000000 GISO Geographical Informa-
tionSystemd0 OO0 OO0 OODODOOOOODOODO
ooooooog
Oooooooooooooooooooooon
Oo0oooooooooooooooooooon
O00OHinetd OOODDODOOODOOODOODOOO
oooooooooooooooooooooon
Oooooooooooooooooooooon
O0oooooooooooooooooooon
O0oooooooooooooooooooon
O0o0o0ooooooooooooooooon
O0o0o0ooooomoooooooogon
O0o0o0oooooooooooooogooon
O00o0o0ooooooooooooogoon
O0o0oooooooooooePsOnOOoonOn
O00o0oooooooooooooooon
000o00o0ooooooooooooooon
O0o0ooooooooooooog
000po0oooooooooooooooon
000o00o0oo0ooooooooooooon
O00o00ooooooooooooooooo
O00o00o0pooooooooooooooo
O00000DO0o0ooooooooooooon
O00000opo0oooooooooooooo
oooooooooog

mooobooobooooooboo
googoobooogoooo
goboooooobooobboooboboooo
gobooooboobooobbooobboonon
gobooooooooobbooon
goboooobobooobbooobDH 14015
goooobH00oooooooobooon
ubobooooboboooobobH 1sgboooaon
gooooobooovseOoooboooooon

000000000 NeMoOImmo



goobooobooboboobooobobgooon
gboboobooboboobooboobg

gmoobgoooooo

gooobooboog

gooboooooon
gooboooobooboboboobooboobooon
goobooboobobobooboobobooon
gbobooboobomoboboboooobo
goobooboobobobooooboooon
gooboobooboboboooobooboon
opooogono

oo ooobooooooboooooboo
oooobobioo@ob MmOy O
gooooobobooobooobobooon
ooooooboooobomooooobOvse
oooobobobooooooogooooboooo
goon
ooooooboboboobooobobooon
gooboooboboboobooobobooon
goobooobobobooboooboobgoooon
oooooooooooo
gooboooboboboobooobobgoooon
goobooobooboboobooobobgooon
gooooobooboboobooobobgooon
goobooobooboooooooboooo
goobooobooboboobooboboobooon
gooboooboobobooboobobgooboon
gooboobooboboobooboboobooon
gobobogooooobobobooooo
gooboooboobobobooboboobooon
gbooboobmooobobomobodmO
MmbOoDOO0O0O0ooOooooobooboobogoobon
goobogoooooobobon
gooboooboobobobooooboobooon
ooooDoobooboooboooboobooon
ooooDoobooboooboooboobooon
ooooooboobooobooobobooon
goobooom
gooooobobooobooobobooon
ooo0moboooooomoboooooo
oooboooboobobooboo@mooooobo
goooooo
ooooooboboboobooobobooon
goobooobooboboobooobobgoooon

gboobobooboooon
ooobobobooooon
gbooboboobooboboboooboobon
gbobobooboobobooooboboon
MOmOOO0O0DMmOOODOO0OODOOOO0OO0
gboobobooboobobooooboobgoon
gboobobooooboboboooombgon
UbooboOmibOOooboobOobOOobDooobgoon
gboboboobooboboobooooboobgoon
gbooboboobooboboboooboobgn
o000 booooomoooobooogoo
oooboboooboboboooooboooboo
goobooooomombooooood™m
oboboboooboobobooooobobgoo
0oooobonD

gobooboobbooboobbooboo

cooooooooooon

000000000 NeMoOImmo




[

omoobgooooooo
goooboboboobooobomoooon
goboboooboomoobobobooboommm
goobooobooboboobooboobooboon
goobooboobobobooboboobooon
gooboooooooboobon
gooboobooboboboobooboobooon
goooooboogon
goboboobooboboobooboobooboon
gogd
gooboobooboog
gboobogooooooobo
goobooobooboboobOoOnoobgooon
gooboooboobobooboooboobobooon
oooooobooboboOmooboobgoooon
ooooooon
oooboooboboooboMmooboooon
goooooboboboobooobobooon
ooooooboboboobooobobooon
gooboooboboboobooobobooon
gooboooboboboobooobobgooon
goooooboboboooomoobgoon
goobooobobobooboooboboobooon
goobooobooboboobooobobgooon
gooogd
goooobobooooboomoooooooo

goboooooodoobodHDbs 1000

Oo0o00oooOobOodDbB 900 0dOmO HDB
000 O00DmOHDE 1100 00 MmO 0 O O
gboobobooboooon
gbooooobobbooooboobooogooobo
gbooboboobobobooooboooboon
gboobOomooooooboboog
gboobobogooooboobobogon
gnoooboobobobooooobobgon
gbobobooboobobooooboobgoon
gbobgoboooobobogooo
gnooooooboooooooboooobo
gbobogoooooooboobobobooobo
gooboogn
gbooboboooooboobooboon
oboboboooboboboooooboboo
ooobooooobooooooboboooobo
obooboooooooobobonog
gnoooooooboboobooePsOOn
oooooon
oooboobooooo
gboooooooobboooooomoooo
gooboogon
oooboooooboboooboooo
oooogoooooooo
oboooooooboobooo
oomoooo
onooooboooooboboobogooon
gooooooDbo
gboobooooooobbbooogoooobobo
obobpoooboboboooboobooobo
gbooboboobooboboooobobon
goobobooooooobo

)ﬁ >
A i

gobooooboooobooooooogno

00000000 0NeMOoOIdma



goooooon
goobooooboooon

OD0OONAGRADODOOUOOOoODODODDOOOD
gooboooboobobobooombooobooon
gooooboboboobooooogooooboboboo
goobooobooboboboobobgooboon
UOOINAGRADODODODODOOOOODODOOO
gboooboobobooobobdobOCrRROD
goobooboobobooboooboobooboon

goobooboobobooboobobulb HPE

goboboooobobooobbooobooond
Uooboo0™oboboognENTRYDOODO
oobooobobooobbooobOHPED
gogobooobobooobbooobooon
gooboooboboboobooecRMODODOO
gogbobooobobooobbooobooon
gooLTbbbooobobooooboboooboon
gobobooobbooobbooobobooob
ggbobooobbuooobbooobooob
gdgboboooobbuoooboboaoobooan
goobooobooboboobooobobooon
OOINAGRAD O DOOOODOOOODOOOO
gooboooboboboobooobobgooon
ooobooooobobobooon

goobooobobobooboooboboobooon

gboboooMnooboboooooboobod
goobooobobobooboooboobpPcOondg

oooooooooo
opooooooooooooo
DO0OoooooskBOOOOOOOOOOoOoOoO
0 HRLO Hard Rock Laboratoryd O OO0 O 0O OO
OO000oo0ooooooooooooooo
OPRPOODOOODOOOOOODOOOOOOOODO
000000000000 OTRUE Block Scaled
ogooooooobooooooobooooooo
ogoooooooobooooooobooooooao
ogoooooooboooooooboooooo
ogooooooooooooooobooooooo
ogoooo

gooooooooon
goobpoHl000oooooooooooon
godooooootBNODOOooDoooooo
godoooooboobuoooboooooo
godooooooboooooooboooooo
goooooooboooooooooooo

HRLOODOODOODODODOOOOOOoooooboo
Uo0o0oobbO00o0bO0O00b0O0O0OPNNLODO
gbobobooobobobooooboboo
gbobobooboboboooobobon
gboobobooboboboooobobgoon
gbooboboobooboboooooboboon
goooOsSNLOODOOoOOobDoobooobgo
gbobobooboobobooboooobooboon
gboboboobooboboooooboobon
gbobobooboobobooooobooobgoon
gooooboooogoobobooogooooobo
ooobooboooboobobooooobooobogoo
ooobooboo0oboDooooobooogoo
gbobooboooboobooooo
oooooboobooon
O00O0OAECLODODOO0ODOO0ODODOOO0OO
gbooboooboboobourRLObDOOoODOoDOon
goooooooTsXxoooooooooooo
gbooooobobobooooobobogoo
gooooon

oooboobgooooo
obobooboooboobobooooboboo
OOODECOVALEXU D OODOODOODOODOOO
oboobobooobooboboooobooboo
00 0O0ODECOVALEX THMCO OO OO DO OO
gboboooooobobooo o oMo
gbobobooobooboboooooboobon
gooooon
OOECD/NEA 0O 0OOOOOOODOOOOOo
gboobobooboooooobon
gboobobooboobobobooooboobgon
gboobobooboobobooooboobgoon
UOOOINERODOODODODODooomo oo
gbomooboooboooooboooobooboon
gboooboooooo

gopbooooogo
goboooooobooobbooobbogon
gbooooooNuMOOOODOOoDoobooogoo
gooooooobooobbooomooon
gobooobooobooobooooooobooon
0o0ooooOmbOOOmO 0 000 D0OOI™
gooboom

000000000 NeMoOImmo




[

o0oo0oo0oooooooo 000000000000000000000mo
000000000ooooooooooooo 0000000000oooooooo
0ooooooobooobooobooboooon O http://www.jnc.go.jp/kaihatu/tisou/nenpou/main.html]
00000000MDoooooooooooo

000000000ooooooOoOoooooo 000000000000O0ODOO0oooooo

00000000 0NeMOoOIdma



BEREEs Jotdbtdbotdbotgbotdbgbod

2004%7H~9HA

goooooo
godobtooob@mooobobooobooon
gogobooobobooobbooobobooon
gogobooobobooobbooobobooon
goboMmooboobooooobooon
gobobooobooobboobdooom
goobooobobooobbooobooon
goobooobobooobbooobooon
ooooooboboboomob oo o oo
gogobooggn
gmoooboboboobooobobgooon
oooboooooboboommoto b oo
gooboooboobobooboooboboobooon
oo
goooooboooooooomboooon
gooboooboobobooboooboboobooon
gooboooboobobooboobobomgo
goobooobomoooooboobgooon
gbbobooOooomoboooooooobo
goobooboobobobooboboobooon
gbooboooooooobo
gbobomoooooboboboooobo
gooooobobobgobon
goboboooobobobooon
gooboooooboboobog
gogobooobobooobbooobobooon
goboboooboboogoboobo
gogobooobobooobobooobooon
gobobooooboboobbooobobooon
U

gobogpooooboo

gooog oomto o 0O g

oooooo 0m oooooo

gobooooooooobobooon
gooboooon
goboooooobooobobooobobooo

gmoooobooobooobobooon
oboboobooobobobooooobOoogo o
gobooooboobooobbooobboann
goboooobooboooboboooboobd
goommoboooooooooboogooon
0oobOooOoommb o MoXh OUmo 0 pud
goodg

gopobogoooobooboogoTvrOoOonoOo
oboboboooboobobooooboboo
oboobobooboobobomoobooobgoon
gbooboboobooboboooobooboo

aopooogo
gboobobooboobobooooobgoon
gbobobooboobobooboooboobgoon
gbooboboobobobooomoogon
gboomoobobmoboooooboobgo
gnomboooboobobooooobobgon
gogo

gooooo
gmooobooobooooooo
googoboooooobooooo
goobmobmboooobboKooooo
goboooooobooobboooboboooo
goooooooooomboooboboooo
gobooboomooooopomoooon
oMo bobooooooobonog
gobooooboobooobbooobboanbn
goboooobooooobbooobboanbn
gooboooOnoobobonbDooHOoomo

000000000 NeMoIImmo




gogbooobooboobboobg

ooobooobooboo
goobobooboooooboobobogon
gooooobooboooon
goooooboobobooboooboobgooon
goobooobooboboobooobobooon
goooooooboobobogon
goobooobooboboobooboboobooon
U000 x HIDODOODOOOODOOOO
goboboooboobgoboooogo
goobooboobobobooboboobooon
goobooooobobobooboboobon
god

goobogooooooobo
gmoobobooboooboobobobOLWTRED
goooboooo
gooboooboobobooboobooboboon
gooboooboobobooboobooboboon
goooooo
goooooon
oooboooboboboooboooboboooon

Mobobo@bomoboooooooobo

gogbobooobobooobbooobooon

goobooooooboobboboboooboobo

gbooboboobooboboooobooboo
gboobobobooooooboobobooboon
gboobobooboboboooobooboon
gboboboooooobooboboobooon
gbooboboobobobooooboboon
gbooboboooooooboboog
gboobobooboobobobooobooboon
gboboboobooboboobooooboboon
gboboboobooboboobooooboboon
gbooboboboooon
gboobobooboobobobooooboobgon
gboobobooboobobobooooboobgon
gboooon
obooogooo
ooooooooooboo
ooooooomooon
0000 0oomoo
ooooooomomood
ooooon
obooooooooobo
ooooooo
ooobooooaoo
goooooboOodoo
goooon
obooogoog
gboobooobooooo
gbooo0ooooobbobooogoooobobo
gbooboboobooboboooobooboon
gbooboboooooboobobgoon
gbobogoooo
O000O00ooddkgOOOO god
gbobogoobooooo
gobobooooooobbbooooooobo
gmooboboboooooobomoom
gboboboobooboboboooboobgon
gbobobooboobobobooooboobgon
gboboboobooboboboooobobon
gboboboobooboboboooobobon
ooonog
oooogooooo
O00000ooomm0O0O0 oood
O0mm’O0000 oood
ooooon
gbobooboooboboboooooboboo
gboobobooooobooboogon

00000000 0NeMoOIdma



goooooooo gooooobobobooooboobogoo
ooboooDooooOoDooOmOkvA 00O goooooboooomoooboogoon
gooooobo gogo

gooog gobboooooobomobbboooooo
gooboobobobobooboboobooon gogo
gooboooboobomoooooobgooboon gboooboobobomoboobooobooboong
gooogo goooooboogon
goobooboobobobooboobobooon goooowrTrOOoooooooo

goboowwrTrOOoOO

<DDDDDDDDDD>
ooooooon

000000000 NeMoOIrmmd



[

O

EREs

®OD4$7E~QH

oot dn

goobogoooooobobon
gnboobgooboooboboboboobo
goobooobooboboobooooboobooboon
gbooboobooboboobooboobobooon
ooooooboobobooboooboboo
gooboooooobobooon
omooooboboooboooboboooon
goooooboboooboooboobooon
goooooboboooboooboobooon
gooboooboboboobooobobooon
ooobooobobobobooobooboo
gooooooobobooooogoobooo
goMoXODooooooooooooboooo
gooooobooboboobooobobgoooon
gooboobbooooooooMoXobooo
gooooobobobooboooboboboon
goobooobooboboobooobooboobooon
goobooobooboboobooobooboobooon
goobooobooboboobooboobgooboon
goboobogoooo
gooboboobooooboobobon
gooboooobgoboooboooo
gooboobooboboboooboobooboon
gooboobooboboboooboobooboon
goobooobooboboboooboobooboon

BILER

MOX=

gooMoXooobuooooooobooboooo
goboboboooooo

gbobobooboboboobooooo
gbobobooboobobobooooboobgn
gbooboboobooboboboooobobgon
obobobooobobobooooobooboo
obobobooobobobooooobooboo
oboboboooboboboooooboboo
gboboooooobooboogoooon
gnooooomoooobooooTBR O
oboboboooboboboooooboboo
gboboboooboboboooooboboo
obooboooooooobobonog
gMnooooobobobooooobobgon
gbobooooooboboboo™moooon
gboboboooboobobooooboboo
gbooboboobooboboooooboboo
gbooboboobooboboooobooboo
gbobobooboobomooooobooobgoon
gboobobobomoboboobomoo
gbooboobooboooooboTBPObODOO
gboboboobooboboooobobgoon
gooogog
gooobobooboobooTrRUuOobOoOOODO
gogo
gboobobooboobobooooobooobgoon
gboboboobooboboboooboobgo
gbobobooboobobobooooboobgn
gooboobooopHOOOOOOO0DODOOODOO
gbobobooboobobobooobobon
obooboboobomboooooobobogoo
goobooooobobboboTRUODDODOO
ooooooboboboooooogooooboo
obobobooobobobooooobobgoo
oboboboooboboboooooboboo
gbooboboobooobooboboboooon
gbooboboooooboobo

00000000 0NeMoOIdma



— DTAGREE)H R
TGRE=)EHR

—
=]
= £
B =
= X
<> or =
— | 0 =
-20 =
-40 -10
—60 1 -20
-80 |f
| . -30
-100 [ A8ER3%
* -40
0 100 200 300 400
mE [C]

oooOTBR OOOOOOODOOOOOOOOOOO
OOOOTG/ODTAODOOOO

gooboooboboboobooobobooon
goobooobobobooboooboobgooon
gooboooboboboobooobobooon
gooboooboboboobooobobobooon
gooooobooboboobooobobgoooon
goobooobooboboobooooTRUOOOO

# (mol'm?)

i a3

ooooooobooooooonooboooooono
ooboooooobooooboooooooo
ooooooobooooboooobomuoooo

cooooooooooooooooOooooOooboobOoo
oooooooooooooooooboooooobooboo
ooooooooOooOoboobOooOoooboboooobooon
oooooooooooooooooooboooogoo
ooooooooocooooooooboo

gbooboboobooboboooooboboo
gooboogooooo
gboooooooo
gboobOTRUODODOOOOO0OoOoooDDOO
gbooboboobooboboooobooboon
gboboboobooboboooobobgoon
gbobobomobgooooooboboobon
gboobobooboobobobooobooboon
gooogog
gboooooooo
gnooooobobooooobooooobo
obooboobooobooboboooooboogoo
obooboboooboobobooboooboobogoo
gbobooooooboobooooooo
ooooobobooooooboobo
oboboboooboboboooooboboo
gboboboooboboboooooboboo
obobobooobobobooooobobgoo
oboboboooboboboooooboboo
gboboboooboboboooooboboo
gbobobooobobobooooobooboo
oboboboooboobobooooboboo
gooooomobobobbbbboboboboboooo
obooboboooboobobooooboboo
gboobobooboobobooooobooboo
gboboboobooboboooobooboo
gbobobooboobobooooboboon
gboobobooboobobooooboobon
gooogoo

gbooobooooo
gnoooboobooboboboooboobgoon
gooobobooooooboooobobobooooboo

gomooobobgoooon
gooogoooogoobod
goooooooooobobooobboonoo
goooooooooobboomo b omo o
gomooooooooooo
gooooobboooooobmooooboon
oo0obOooomoooooooooooooo
gooopGUOUODOODODODOMM
goboooobooboooobbooobboanbn
goboooobooboooobbooobboann
goo

000000000 NeMoIImmo




[

W PR W

~!~4# AN SLEYNH l’- 5

cooooooobocoobooonooboboo

gomooooboobobooboooobgooboon
gomoooobobooobbooobooon
gobobooobobooobbooobooon
RN
gobobooobobooobbooobobooon
gogboboobooooobood

gomooooboobobogo

ooobooobooboogooo

o ooooooogoobooooboo
oooboboobMoboooobmoogooon
goboooboboooooMoXbmomoooo
oMo ooooooouoomooon
goMmooobomoboobooooobomobo
moobooobmobooobooobogoon
goboooonooooooobobooboooo
gooogo
UIAERADODDODOODODOOO0O00bobonDg
goobooobooboboboobobgoobooon
gooboooboobobobooboobobooon
goboobogoooo

gooboobobo

goooooo
Mmooooooooooomewd/tbo oo
oMOXOOOooOoooooooooomooo
gooboooobooboboboooobooboon
gboobooboobobooboooboobgoboon
gobooooooooo/MODODOODOODOO
oooooobobooobooobobooon
ooobooobobobooboooboboooon
gooogooooo
goooooMoXooooonboooo
goobooobobobooovoXxbobooooo

gbobobOooboobobooooobobon
goboboooobobooooboboooooboo
O@kgO MOXOODOODODOmMGWA/tO O OO
gboboboobooboboooobooboon
gooooon

gooooon
gbobgoboooobobooo
gbobomooobobgoooooboobgoon
gboobmbooboobobobooobobgon
gbooobbooooooobooobobobbo
gbomobooboobobonooomogoo
gbobobooboobobobooobooboon
gboboboooooboobboboobogoon
goboboboboooooobomoooboooo
goJTbooooooooboooboboobogon
oogoo
gboboboooboboboooooboboo
gnooooobobomoooobooobogo
ooooobooboooogooobooooogo
oMb oogooooo

ooobooogon
obobobooobobobooooobooboo
gboobooboooogbexusooooooogon
goooooooboooboooooooo
OCOSMARDOOOODODODODOOOOOOOOO
gboogoooooo
gnooomooomoooooobobboboo
gboboboobooboboooobooboon
gbooboboobobobooooboobgoon
gbobobooboobobooooobobgoon
goooooooboboobDEXUSODDODOOOon
gooboogooooo
gbobobooboobobooooobobon
gbobobooboobobooooobobon
gboobobooboobobobooooboobgon
gooog

gobooboooboobobood
googoboooooobod
gurO0000D0DO0OO0OO0ODOOOURDDOOOO
gooogooo
googobooogoobod
gooooooobooobbooobbooon
gobooobboobbooobbooobooo

00000000 0NeMoOIdma



gooobgoooooboog
goooboboogn
goobooooboDoR 10000 O0ooon

gbobootbmoooboboboooobo

goobobooooobobooboon

gooboooboobobobooboobooboon
gooboobooboboboobooboobooon
gooboooboobobobooboobooboon
gooboooboobobooboooooboobooon
goobooobooboDboRr 2000000000

gooogoobomoobooooboboogooogoo

romoooooboobooooboboooooboo
gogobooobobooobbooooo
gooogoooogoobog
gogobooobobooobbooobooon
gogbobooobobooobbooobooon
gobobooobobooobboonooboo

gmooboboobooooobobobogon

goooooooboboooooogooobooo
gooooobobobooboooboobgoooon
goobooobobobooboooboboobooon
goooboboboboobobooooocADOn
oooboooooboboboooon
goobooobobobooboooboboobooon
gooooobooboogon

gmoobobooboooooobo
goobooobooboboboobobgoobooon
gooooobobboobcAlbbooooon
gooooooobooooooobooboobooon
WTrRD O OoDogoooooboobgooooooo
gooboobooboboboobooboobooon
goobooboobobooboooboobooboon
gogobooobobooobbooobooon
gogobooobobooobbooobooon
gogoboooobobooobbooobooon
goobooobobooobbooobooon
gooo* DECMAN' OO0OOO0ODOODO
gogooooooobooowrTrooooonono
godbobooobobdooobbooobooon
000000 OBECMANO O OOJWTFO O OO
gogbobooobobooobboon

gmobcADOOO

gbcAl DI gooooobobobgn
gbobobooboboboooobooboo
gboooboogoooooooobobbboogoo
gbobobooooobooboboboood™
gbomoooboboboooooboboon
gboobobooboobobooooobooboon
gbooboboobomooooooboobgoon
gbooboboooooboobobobooodm
gbomobmobooboboooooboobgoon
rmooomobgobooooobobooboooo
ooooon
ODCAODOO0ODO0O0OObDOoooooobooogon
oo 0omooooooooooo
ooooooooboooMoooobbomoooo
gooboooobooooooboobOomo oo
gdoooooboboboooooboboo
gbomoooboboboooooboobogoo
gbooboooooomoooobobogooon
gbooboogooooboobo
obobobooobobobooooboboo
goobcAlbDOnoooooboobobonboon

obooogooo
gboobobOoobooboboooooboboo
gbobobooboobobooooboooboo
gboboboooboobobooooboboon
gboobobooboobobooooboobon
oo oboobobooooooboobgon
gboboboobooboboooobobon
gboboobooobooobgoon
gbooboboobooboboooooboobgoon
goboboboobooboboooooboobon

1 (P R FRE
- FoBRE | mamm
CELL] VB o
A A
(A
ERRPETREE /) ¥ [z |
BiEE | [Frxmn I, n [mez] [esz]
| o I i 1K l-
6L o s -
l{l['/éj AL H‘NIIII L. IIII"’ sisissssiin | =
f
SAXER [P T T
<
Efelali

goobpcAbOOOOOOd

000000000 NeMoIImmo




[

gooooobooboboobooobobooboon

goobooobooboboobooobobgooboon

goobooobooboboobooobobgooboon

gooboooboobobobooboobooboon

gooboooboobobobooboboobooon

oo

U

gboobgooooooobo
gmoobobobooboobOobOobOLWTRED

mooooooboooooboomooooon

gmbooboboboooobdbdLEDRY
gooboooboobobooobooooboobgooboon
gbooboooboobobooboooboobgoobooon
ooowbrFODOOOoOOOoDOoobooboobgooon
ooobooobooboboobooobobooon
ooobooobobobooobooobobooon
goooooboboboobooobobooon
ooooobobooooooogoooooooo
gooboooboboboobooobobooon
gobobboOooooOLEDFODO0ODDOO0OO
oogd
goooooo
cboOoboOoOomoooOonOo
ocQgogonO
gooooooooobobogon
cboobOoogooOooo

o000 LEDFOOO0ODO0ODO0ODO0ODO

oo

gooboooboobobobooboboobooon

goormmoooobooboboooooboobgoon
gbobobooboboboooobooboo
gboboboobobobooooboboo
gboobobooobooooobobobogooon

BEREVPRET = » LEDF > BB
ENERBRERSE | |[2507

HEGERR0) | | L BE | (ER0E
BRIEF Rl R | MRk
-SRI E

oooooooooooooodmLEDFM OO0

gbooogooogoo
gbooboooooboobogoo
oboobobooobooboboooo
oooboogon
gbooboboboooon

ooooooooooobOoOoobOOoLEDFODOODOO

[ERERIEQN (EERR|NRE] (EEERIERE] [ERERIERN]

ocO00O00ODOOODOOOODO
0O LEDFO ooooon ooooo ooooo
omooooo I

ooooo ooooo
0@ooooo [

oooo oo

0OQRODOOOooo

00000000 0NeMoOIdma



BREE

2004%7HR~9A

otbtdbotdodgbotdo

goooooo
gmoooogod
gooooooogoooboog
gogobooobobooobbooobbooon
goobooobobooobbooobooon
EERERERINNIEE

gmoobgoooon

goooobo

ooooooooobooo
ooobooobooboboboooo -0obo
oooooooobobobgo-ooo
gooobcAlbOnDonDono-gbon
gooboooboobobobomuoboo -o0bo
goobobooboooboobobonboog
gooooobooog
gooboooboboboobooboboooon
gobobooooobobobooooo

o

oooooao

oo oo oo

ooooooboboooboo 0 0 0
Oo00oooooogo
ooooocooooooo

ooooooo - - -

gooo ] ] ]

gboobogooooooobo
gooog

gooooooogoon
goooooooMoXooooooooooo
goobooobobooobbooobooon
goboboobobooooboogoo
gogbobooobbooobbooobooon
gobobooobobooobbooobooon
gooo

gmoboboog
grnoooooooobbooobbooon
goooogoon

gmoooogoo
googoooooobooobbooboobooo
ggboboooobobooobooon

ooooooon oo 0 0 ooomogo

OMmMmOmmrTo
OrmoT

OOMOMmMIO MM mrTd
0O IO DI OmrIamoT
O MW moTd

Ooo0000omicrO

gooooooomeiLo
000000mMBRrO
000000MmImoCRO

H|H|H| B

oMmoooobooogo

gmooogoo

gooboobobmobobomooooomoo
gbbobgoooooboboooonoooon
gbobogooooboobobobooooobo
gboobogooooooo

gooboobobobooboboboboobo
gbobgooobobobgobooooobo
oMo ooooobobobnrmomo
0rnoim oo gD Omnrm 0 0O 0o

gooooboboobomNMMOOoOoooooo
gbobgooobobobobo™obonso
oo

gmooobooooooon

UOOIAEAD DD DO O0O0oobobooooooboooo
0000000000000 0IOO00JASPAS
goooobooimugIAERAD 0D 0D DO D00
OIMOAEAD DD DO OD0OODOODO OO0 omo
o

googooobooobobooobboobobooo
ooooooooboboobooobooboomo

000000000 NeMoIImmo



[

MOIAEAD OO0 0000 IMDDmOIAEAD O 000 0 0O TCNCO Technology Center for Nuclear
0o0oooOno Control00 00000 O0O0DODOOODOOOOO
0oooDoo0Do0DOoO0DOoOooIAEAODOO 000D00D0o0oDooooooooogooon
0oooooooooooooooooooo 000000 Imm
ooiodMogiooooom odoooooooooood

000000000 NeMoOImmo



R

2004%£7F~9A

oobotobtdbd

gmoobobgoooooboobobobon
mobobooobboooooobbooobboo
gogoboooobooobobooobooon
gboooogobooboboobooooooon
oooMCNPOOOOOOOooOoODOODODO
goobooobobooobbooobooon
goobooobobooobbooobooon
gobobooobbooobobooobooon
gobobooobbooobobooobooon
ggbboooobbooobboon
ugdboboooobbuoooboboaoobooan
goTLboOobOoooobmbou svOogoooo
gooboooboboboobooobobdy 0o
goooooboobooTwbOobobgooon
gooooobooboboobooobobgoooon
gboobooobooboboboooboomoobo
goobooobooboboobooobooboobooon
goobooobooboboobooobooboobooon
gooogo

gmooboobooboobogooooboboobg
goobooboobobobooboboobooon
gooboobooboboobooobooboboon
gooboobooboboboooboobooboon
goobooobooboboboooboobooboon
go
gogoboooobooobobooobooon
gogobooobobooobobooobobooon
gogobooobobooobbooobbooon
goobooobobooobbooobooon
oo0o@oboooooooboboobooooobo
gboobbobboobobooboobboobb
gobobooobbooobobooobooon
gogbobooobbooobbooobobooon
ggbobooobbooobbooobooob

good
gooooooobooobobooobboonoo
gobooobooobooobooooooooon
OOOREIDACOOODDOUODODOODOODOOO
0o
goboooooobooobbooobboonoo
gobooooboobooobbooobboanon
gbooboobooobobobooomoogo
gobooboooon

ggboooaboooodabbooooood

goooobooooooobobobogooon

obobobooobooboboooooboboo
obobobooobooboboooooboboo
gbooboboobooboboooooboboo
gbobomboobooooooboboooon
gooooobobobobooooogooooobobo
gboobobooboobobooooboobon
gbooboboobooboboooobobgoon
O0000*Aam BeD O®Cf0 000000
MCNPOOUODODOOOOOODOOOODODOOO
gboboboobooboboooooboboon
gboobobooomuoooooobobgoobon
gbobobooboobobooooobobon
gbobobooboobobooooobobon
0000000000000 0*Am BeO OO

Omoo*cfo 0 00Muio0o00oooooon

goooooooooobobooobbogoo
goooooooooobbioimuoooomo
gooogooo
gobooooooooobbooobbooon
goboboboooboboMoooobooboo
goood

000000000 NeMoIImmo




[

gmoobobooboooboobobonbog
gooboooboobobooboooboboobooon
goobooobooboboobooobooboobooon
gooboobooboboboooobobdy
goobooobooboboboobooboobooon
gooboooboobobooboobobgoobooon
goADCO0O0O00OO0ODO0ODO0MmMOMCAD
goobooboobobooboobooboobooon
gooboobooboboboobooboobooon
goobooobooboboboooboobgoobooon
goobooboobobooboooobobooon
oooooobooboooboooboobooon
O00000000000010'010°s™0 0100
10°s"0 000000000000 oogg

moboooooooooobbboboboooo
gooooog

goobooobbooobbooobooon
gobobooobbooobboon
gobobooobbooobbooobobooon
gdgboboooobobuooobboaooboooan
gboobboobboobobooboobboon
gooooobooboboobooobobgooon
goobooobooboboobooobobgooon
ooobooooobobonoo

ogmoobobogoooooo
gnoooboboooobobbooooobobboo
goooo
goobooobooboboboobooboobooon
gboboobobobbooboobOobodpPud
goobooboobobobooboobgoobooon
gooboooboobobobooboobobooon
gobobooboobobobooobooboobooon
goooooooog
i000000oo0o0oooooon
000000000 PUODDOOOOOOOOO
gooom
Hoo000o00o0o0oo0oPUOOOOOOODO
goooooboobobooboooooboom
ooooooboboboobooobobooon
goon

goboooboboooobobbooooobobo
ooon

gboboboobooboboooobooboon
gboboboobooboboboooboboon
O*RNO0O0O0D0O000O0O0O0O0O0O0OO0O0O0OO0
000000000000 GaulDIIIDmM OooO°°
O000000000000%Rn0O0000000
000000000000 0*Po0*Pb0 0*Bi
gbooboboobooboboooooboboon
0000000000 o*Bi00donoooon
O000000®Pol0*PbO0O0OODOOOD
ooobomooboobooooooboogoo
gooboooooobboooobobooooooo
oboboboooboboboooooboobogoo
gboboboooboboboooooboobogoo
gooooIiIcRMSOODODOODOOoOoDOODOm
O*TcO00000O0000ODO0O0O0OO0OOOO0O
00000000000oooooooO®Te0O
gbobobooobobobooooobobgoo
gboboobooobobobooooobobon
O00000000000000000%Tc0O00
gboboobooobobobooooobooboo
oboboobooobooboboooobooboo
gboboboooboobobooooobooboo
gboboboooboobobooooobooboo
goooon

gooboogooooooooo
gbobobooboobobooooboobon
gbooboboobobobooooboboon
goooooJsooboooooboboooon
gboboboobooboboboooobooboon
gboobobobooon
gboobobooboobobooooobobon

b
RE

(Ba) 0.5 |

0 [

B M (9)
0000000000 O®RnO00O0O0O0O0

000000000 NeMoIImmo



Oooooooooooooooooooooo
Ooodooooooooooooooooooo
Oooooooooooooooooooooo
Oooooooooooooooooooooo
oooooooooooooo

ooo000ooooooooDoDoooooooo
0 the 6th International Conference on High Levels
of Natural Radiation and Radon AreasUOT T O
Oo00ooooooooooooooooooo
oooooooooooooo

gmogooood

mobooooooooobbboboboooo

gono

goobobooobobOHEPAOODDDOOODO
gogobooobobooobbooobooon
goobooobobooobbooobooon
gogobooboobbpPuO00bDbOOO0ODOOOOn
gooog
oooooOmooboooooobobooon
gao

gooobgooobooobobooooooo

ooobo0y obooobooobobgoooon
gooooobooboboobooobobgoooon
gmoooooooobobobobobobbbbbbobn

oMOXOOUOUoooooooooooooma
0000000000DOOO Qnternational Hand-
book of Evaluated Criticality Safety Benchmark
Experiments0 0000000000 O0OOOO
0000000000000 0D00O00 SCALE4
OOMCNPADODDOUOOOOOODmOOOOO
000000000000 00O000MCNPSO
0 SCALESO MOXO OO OO MOXOODOOOO
O0o00dooooooooooooooooo

mooobooobooobobooobboo

oMOXOODOOPSAOODOODOODOOMMDOOO
goooooooooobbooobbooon
gobooooooooobbooobbooon
gobooobooobooobooooooooon
goboooooobooobbooobboonoo
gobooooboobooobbooobboanon
goood
gooboOomooboboboooooboobogoo
goo

ooog

0 O Gaul, W. and Underhill, D., A simple calculation for
the buildup and decay of radon progeny. Health
Phys. 80, 616 617, 2001

oboooooooooon

000000000 NeMoIImmo




Jooodoogo
Jooooogo

& = 1% 7

20045$£7RA~9AH

goog

ooouotdo

dotdbdotdboubtuouogn

gooogo
o oo
0 O o 0o o o O 0 0 O 0 O 0
o1mo O O JNC/FZKODOODOOOOOODOOoOmoooooooooooooboooooooooo
0 0moma oooooooo
JNC/SNLOOOO0O0O00000000000000000000000000000000
oooooooo ooooo 00000000000
oooooo O O JNC/LBNLO OO0 O0O000D000000000000000000000000000000
00obo0o0o0o0o00o00o00o0o00
0 omomo O O JNC/SNLO OO O0OO0O0O00O0o0oooooooooomoboooooooooooooon
oooooooooooooo

ggbooooooo

ooooooo

Ooo0Oo0O0o00oano

oooooooooooo

MmO ooo0mao oo

OO0 CEAODOOOOO

goooooooooooooob

goooooooog

o o O OO0 0O O o o

oo O O

o oMo . . 000000D00DOEDONDNOONDONONDNONDONONDNONONONONDNO

oo

oo O o 0O0DOEDODOODODOODOOOODOON

gooooon oobooooooomoooooomoogon

gmoooboooboooobooobooooo
goooobobooomboomooboboooobo
gogoboooobooobobooobooon
gooo
gogobooobobooobobooobobooon
gobobooboooooboogoo

gnoobooobooobobobobDoooo
goobooobobooobbooobooon
gobobooobbooobobooobooon
gobobooobood

gboboboobobobooboooobo
gnoooboooboobobooooboobgon
ooobOooooooboobooon

gooooooobooobobooobboooo
gd
gmoooboboooboooobobooo
000000000000 000000 BN600™D
gobbooobobogobbooobbooon
O0O00ORIARRDOODOOODODOODOOO
gobobooobbogobbooobbooon

000000000 NeMoOImmo




I o

goooooboobbooooooooooo
gbooooobobooboobooobobon
goosNeoOD DO D OODOODOOODOOODOO
OO00IPPEEOOODOOODDOOOODODOO
BNeoOLU U DO ODOOooOobOoooooonDg
gooooobobgoooooon
UOORIARDODOODOORIARODODOOODDOO
gbooosNeoOD OO OODOOOOOODO
gboooooboboboboooobobo
gboooooboboboboooobobo
gbooooobobobgboooobobo
gooooooo
gooooooooboboooboooboobog
gooooMoXooooooboboomoo
gooobooOBNeOOU D ODOODORIAROODO
goo0o0o0obDO0Oo0obOORIAROO M OO
gooooMoXoboooooobobooo
goooooboboboobmoboobobog
gooooobooboboobooooobmoo

gooobobbooooooooooboboooo
UM O0MomboORIARODDOOOOODOODOO
gboboomobooboboooooobo
gooogo

gomoboobooooooobobooboooo
goobooboboboobooboboboooobo
gbobgoooboobobobooboobo
gbobgoooboobobobooboobo
gbobgooooboobobobooooobo
oooooooobooboboooon

0 O BN600 : Buistrui Neitron (Fast Neutron)6000 [0 O O
ooooo

O O RIAR : Research Institute of Atomic ReactorsO O O
ooooo

O O IPPE : Institute of Physics and Power Engineering O
ooooooooog

ggbobooobobooobon

000000000 NeMoOImmo



Q
QX o
J EMWE

20045 7H~9H

otdotuotdd

goobooboobobooboooboobooboon
gogoboooobooobobooobooon
gogoboooobooobobooobooon
gogobooobobooobbooobbooon
goobooobobooobbooobooon
gogobooooobooooon

gobobooobbooobbooobo
ooooooboboMooooboobgooon
ooobooobooboboboooboomommm
ugdboboooobbuoooboboaoobooan
ooooooooomm

ooooooon
gooooobooboboobooobobgoooon
goooobobooooooogoooooooo
goomoobooboboobooobobgoooon
good

gooogd
gooooobooboboboobobgoobooon
goobooobooboboboooboobgoobooon
gbobooobooboboobooboobo

goboobogoooo
gomooooobobooboobooboboon
goobooobobooobobooobobooon
goboboobobooooboboooobooo
garnooooobooobobooobobooon
gboboooobooboooboooooboon
gogbobooobobooobbooobooon

gobobogoboboobooobboooboobogo

goilsocoogoobgoooooo
gooooooooiIsoogobooobooooo
goboooboboooobobooobobod
O0o0ooboboooobooooisosooidm
O00DbO0oooooooobOobDgoisosooid
1ISO140010 OHSAS18001 0 D DO OO OO0 DO OO
gooogooo

goboooobooooobobooon
gobooooboobooobbooobboanon
gboboobouobouobooooooboaoan
oo
gboobobooobooboboooobooboo
gbooboooooobooboboobooooor
goooon

gobooooooooood

goboboooboooon

000000000 NeMoOImmo




I o

O EERRE

Q

QX o

2004 7H~9H

0 o o 0

gooogo
gmoooooooog
gaormpogoooooobooobobooobbooobooobbooobboooboboo

O 0 0 O

Ooooooooooan

0O0O0000FBRDO OO IDOO

Critical Reynolds Number in Turbulence Modeling

0ooo00o0oomoooooo0we
0o0o00o00o0ddmoooon

Thermal Hydraulic Analysis of Model Pin Bundle with Liquid Metal Coolant

oo0000oo0110000000 WG
goooooooooooon

0000000D00000000000000000000000000000

0000000000000 D0DO0000000D00000

ooooooOooooo0orBROODOOOOOOO

gooooooooooooooooooboboooo
ooooomoooooo
pooboooooooOooOoooomo

oooooooooooonDPsA

gooooooboooooobooobooooo
0oooo00o0ooOoaooomo

goooooooooooooooooooooon

goooooocoooooooooooo
0oooo0O00o0o o omo

Development of High Chromium Steel FBR Grade

ooooooOooooooo
0o0000000000d0mooodma

High Temperature Strength and Oxidation Resistance of ODS Ferritic Steels.

ooooooooooooo
000000000 000Im0 0000

gbooooooooooooooobooooooooboobooo

ooooooMOoMIIDOOOOOOOOOOO
0oo000000mo o omo

00ob00000000000000000M00000000Na0O0OO
00o000O0o0oO0oOoooO0ooooood

oooooowmeM20040 0000000000
0000000000 0omo

Numerical Simulation of Non Stationary Heat Transfer Process Related to
Thermal Striping Phenomena

8th International Symposium on Emerging Technologies
for Fluid 0000000000noo0omo

Numerical Investigations of Arched Vortex Characteristics Generated at T
Junction Piping Systems

ASME 5th Int.Sympo.on Comp.Tech.for Fluid/Thermal/
0oooo00ooooooomo

An Integrated Approach for the Structural Reliability Evaluation of Fast
Breeder Reactor Components

ASME PVP 2004 ooo0000oommooobmo

Development of the Guideline on Inelastic Analysis for Design

ASME PVP 2005 oobooooooomooomo

Development of Three Dimensional Seismic Isolation Technology for Next
generation Nuclear Power Plant in Japan

ASME PVP 2006 oooo0o0ooboommooomo

Numerical Simulation of Turbulence Mixing Characteristic in Various Secon-
dary Flow Conditions at T Junction Piping Systems

ASME PVP 2004 00000000000 00mo

Spectra Thermal Fatigue Tests under Frequency Controlled Fluid Tempera-
ture Change Development of Test Equipment and Preliminary Tests

ASME PVP 2004 oooo0ooooomooomo

Study on vertical component seismic isolation system with coned disk spring

ASME PVP 2004 000000000000 00mo

Research and Development Issues for Fast Reactor Structural Design Stan-
dard(FDS)

ASME PVP 2004 oooo0ooooomooomo

Power Generation with Fe,VAI modules using Sodium Heat Source

23rd International Conference on Thermoelectricity
goooOoboodog o oo

000000000 NeMoOImmo



O 0 O ]

ooooooooDoao

Ooo0oOo0OOoOD0FBROODOODO IMOO

23rd International Conference on Thermoelectricity

[ | Simulation of Thermoelectric Power Generation with Cylindrical Multi Tubes 0000000000 0 Omo
| oboooobobooooooooooboooooobooooo O00eyeOmoong o og
T| G5poonaoooooooonaoooonn o | BBOeeOmOO0 IO oo
0 Dev_elopment of Three Dimensional Seismic Isolation System for Next Gen- 0000000000 13th WCEE

eration Nuclear Power Plant gooooooomoooon
0 Study on 3 Dimen‘sinal Seismic Isolatio_n System for_ Next GeneAration Nuclear O0Mmoo0o000000013th WCEE

Power Plant- Vertical Component Isolation System with Coned Disk Spring Jooooooomoooooog
M| AMTECOODOODODOOO0ODOODODOOD DDDDDDDDDDDDDDDDDDDDDDDDEDDDDD
0| 0000000000000 000LO000O00oo 0o000oDo000DODo0oDDooMUoooog
| Dbooooboboooobooobooooobooobog 000000000000 o0o0ooMoooooon
0| FBROOOOODOOODODODOOODODODOODOODODODOOO goooooo0OoDoO0OO00D 0DOO0OODooDmo
[ | Present Status of Monju and Critically Analysis o Monju Core COE INSEO O OO 0000000 00Imo o omo
0o Liquid metat cooled Fast Reactorsl] Nitridel] Oxide and Metal Fuels : New 2004 FJOH Summer School

Challenges 0oo0o000o0ooMoooomo
o ooooooOooD0oDOooO0obOOobO0DO0O0O00DMOobLOOobOODO0DO mooooooooooooooo

gooooooobooogoo goooOoboOdog o oo
0o 00000O000O0O0O000O00DO0O0DO0O00O0OO0ODOOODOOODO mooooooooooooooo

gpoooooooboo 000000 0o0OOoooomo
0 ﬁ}ID\;::;QSZIV_\I{Lnedr?nerI]EQ/;I:SIii:Snsggigt:::playSystemforFastBreederReactor's AIAAISSMO MAC.10 00000000000 O 0o
[0 | Outline of JOYO Waste Treatement Facilities DDDDDDDDDDDDDDDDDDDDDDDDEED%DDDDDDED
MO |00000000000OMk 0O0000000DO0O00ODO0ODO ooooo0oooomooo 1o 0 0mo
m EEEEEEEDDDDDDDDDDDDDDDDDDDDDDDDDDD 000 eyeOMOMO Omooo
| Dboooobooooboobooooobooobodg goooooHmMoonD ormooo
0| 0bO00ooO0oO0oD0OOobOo0ooD12Cr00000O0OODOnOD 000000oo00000 0000oooOOoooooo
O| OboooooboOoboooooooooobooobooooo gO0000b0ODooo0oonD DbOoooOooboOOooooo
0| OODO00oO0O0O0OO0obOoOooOODOoDOOoD 000000oo00000 0000oooOODoooDoo
0| 0000000000000 0000O00000000O000D0ODD 000000oo0o0000 0000oooMoooooo
| J00000O0O00OoOoo31eFROODOOOOOOOOODDOD 0000000Doo0o0O00 DO00O0o0oOoOmoooooD
0| 00000000 0oO0oONaOODOOO0DOO0ODO 000000oo0o0000 0000o0ooOoooooo
| DoobooooooooooooOoo0ooboooOoooooboooog goo0oo0bomooo0oonD bOoooOobooOooobooo
0| 0DO000O000O0O0DO0O000O0ODMmMOmMmDOOooo 000000oo00000 0000oooOOoooooo
[O| OCooooooooooOo0O0oOoUoooobOoOOOOO00D0OooboOoDooOooo gO00000ODooo00D DOoOoo0ooboOOooooo
0| boooO0oOo0o0bOOo0oO0ooOOo0bO0D@mOooooUoOooooooooo 0O000000DooboO0O00 ooOObOoOoOoMmooooo
0| 00D00000000LO0000000O00000b0000O00O00DO 000000oo0o0000 0000oooMoooooo
[ | Chemical thermodynamic representation of (UO Puld Am)O: x 11th Symposium on Tgerén;déngr;icms Sf['l\l‘;%%&g II\]/IaDteSaés
o Distributions of volatile fission products in or near the fuet cladding gap of 11th Symposium on Thermodynamics of Nuclear Materials

the FBR MOX fuel pins irradiated to high burn up goooooOo0o0oOODooooD
M| PeBIOOOOOOOOOOOOO 0000oooo0on0 ooo0o0OoOOooomd
M| CivAOOogooooooooooooo 00oo0o0o00oo00000000 0000000Do0Domo
0 :Ss«ei:thzzlr:cation of Nuclear Data to Fast Reactor Core Analysis and De- ND2004 0000000000 O 0mo
[ | Revision and Application of Covariance Data Processing Codel] ERRORJ ND2004 000000 0o0OOn0oomo
0 Validation of MA Nuclear Data by Sample Irradiation Experiments with the ND2004 0000000000 O Omo

Fast Reactor JOYO
0 oo0o0ooo0oooOoOo0oooOOo0U0UOOoOo0D@ooooOOoOooboo 000000 Dynamics and Design Conference2004

ooo

0oooooooooooomo

000000000 NeMoOImmo




I o

O 0 O ]

ooooooooDoao

OO0oOooOODFBRODOODO

Mmoo

000000 Dynamics and Design Conference2004

0| JO00OO000ooO0O000oooOO0oU0ooOOoUoUOoOoDOoOOOoDOoDOO 00000000000 o0mo
o oooooooooo0o0ooooo0o0ooooOoooooooooooo 000000 Dynamics and Design Conference2004
oooooo 0000000000mo0 0 omo
o goo0oOo0o0D0o0oobObOOo0ooObOo0oOobOo0ooboDOoboOooDbodg 000000 Dynamics and Design Conference2004
oooo 000o00o0000mooomo
[O| 0000000000000 0O00O00oOO0oo00o 0jobDo00o0mpnooooO0 0000000000 omo
M| oCrD00000O0D0000O0DO0D00O0O0D0D0O0O0DO0OOoOODn 0oD0000OpnooooO0 0000000000 0omo
[O| HYEMOOOOODOOOODOODOOOOoooooo 0ooDo00o0mnooooO0 0000000000 0omo
MXOOOODOOOOOOoooooOocroooooooocrooooon
[mN 00000 VONbODOO 000000000000 000 000000000 oomo
| J00D00OOoOo00Oo0opooooO0oUoOooooooOoOooooo 000000000D000o0oo00 0O00D0O0OoOOnooodo
00000 O0ODO0O0OoIlooo
goooooooboooooboooboooooo
O gooooooobooooboooooooo 00000000000 00mo0omo
0 Evaluation of Thermodynamic Properties for Pyre Process and their Signifi- 11th Symposium on Thermodynamics of Nuclear Materials
cance to the Process gooooooooMdoooooo
0 Integrated Test to Process Metal Fuel by Means of Electrometallurgical Re- 11th Symposium on Thermodynamics of Nuclear Materials
processing of Oxide Fuel jooooooooMoooooo
0 goooooooobooooooobooboooboboooo-0-00-0d goooomoooooooo
gooooooobOobooooboobobooooo OoooOooboOooOoooobon
0 Reliability of Prompt. Gamma Ray Intensities for the Measurement of Neutron ND2004 000000o00mo 0 omo
Capture Cross Sections
0 Development of a Method of Therma}l Neutron Capture Cross Section Meas- ND2004 0000000000 O Omo
urement by Unfolding Prompt Gamma Ray Spectra
O Measurement of the Np 237 Neutron Capture Cross Section from Thermal to 100 eV ND2004 000000 oooooomo
0 Determlnat!on of the sup 99 Tc (Thermal nOJ Qamma) sup 100 Tc Reaction ND2004 0000000000 O Omo
Cross Section from the Prompt Gamma Ray Yields
goooooooboboooooboooboo
O goo0o0o0oDbDOobOOoooooooooDbo 0000000 O 0mo
gooopoooooMoXxooo 1000
FBROOOOOOOOOOODOODOODOODOOOO0O0O00O000000
0 000O0O000O00000000000 0moo00o00o0o0o000 000000IDooomo
0o0o0o0oo0ooooooooog
. MOXOBOooononoon Ooo00OOobOoooOoOmooomd
. ) . ’ . 11th Symposium on Thermodynamics of Nuclear Materials
0O | Oxygen Potentials of Pultonium and Uranium Mixed Oxide O00O0000000moOo00no
. . 2004 International Meeting on LWR Fuel Performance
0 Performance of ATR MOX Fuel Assemblies Irradiated to 40 GWd/t 0000000MDo O Omo
0 Design of a New MOX Powder Transport Packaging to Support FBR Cycle 14th International Symposium on the Packaging and Trans-
Development Mission port of Radioactive Materials 000 00O 0000 OO0
0O 000 D00 D0 01000
gooooooobooobooobooo
0| bobobobboooo 000000000Imo o0 omo
T 24th International Symposium on Rarefied Gas Dynamics
O Diffusion of lon Clusters Produced by A Ray 0000000000 0 omo
0| O00D000o0o0o0oo0o0o0oooooooooon omoooooooo oooooooooooo
0| RANDECOOOODOODOOO0ODOODOODODOOOOO0OOooo RANDECO O 0O 0O D0 moooo
0| 000000000 000o0O000o000o0O0o00o0Do 00000M000O000o00 00O00DoO0DOOoooooo
0| 0000000000 0000000000000D000000O000O0O0 0000000000000 00000000100 0000
0000C0O00O00000OO00O 1000
Active Monitoring of the Earth's Structure by the Seismic ACROSS- Devel- . . L
0 | opment of the Seismic ACROSS and Continuous Transmission at Tono Mine Ist International Workshop on Active Monitoring in the

ACROSS Station-

Solid Earth Geophysics 00000000 oomg

000000000 NeMoOImmo



O 0 O ]

ooooooooDoao

gooooobooOoOOoOoOoooboD Jooo

Active Monitoring of the Earth's Structure by the Seismic ACROSS- Field

1st International Workshop on Active Monitoring in the

. Examples at the Tono Mine ACROSS Experimental Site- Solid Earth Geophysics 00000O0oooomg
0 A;ti_ve Monitoring qf the Earth's _Structure by _the_Seismic ACROSS- Trans- 1st_|nternational qukshop on Active Monitoring in the
mitting and Receiving Technologies of the Seismic ACROSS - Solid Earth Geophysics 00000Imo o omo
0 Complex Dielectric Permittivity Spectr_oscc_)py U;ing ACROSS Measurement 1st_|ntemational Wgrkshop on Active Monitoring in the
System: Il. Study on 1/f Type Dielectric Dispersion Solid Earth Geophysics 00000000 0 omo
O Travel Time Estimation from a Transfer Function in Frequency Domain: The 1st International Workshop on Active Monitoring in the
Revised Sompi Event Analysis Solid Earth Geophysics 000000m0 o00oma
0 Treatise of Discontinuity in Wave Equation to Derive Linear System Equation 1st International Workshop on Active Monitoring in the
for Computation of Wave Field Solid Earth Geophysics 0o00oomooomo
0 1Ff:rsriulLthRf[c’)rgv$ir:§e:Z;2water Chemistry Experiment in Opalinus Clay at Mont WRE 11 Sialaizialialainanasiaialalals
O goo0ooO0ooOobOo0ooOoo0obOooOo0obDOooooboOoDboo pOoO0O00000000ID 0bbOoDbO00o0QoMODooooo
O EEBEEEEDDDDDDDDDDDDDDDDD_DDDDDDDDD jmoooooo0O0o0ooooM@Oo ooooMoooooo
[O| oooboobooOooobOooobOoooOoobOoOoboOo0obOobDobooobooUbo jmooooo0o0o0oo0ooM@Ob oooooooooo
| D0000O0O0o0o0ooOooooooooooo j0o0000000000OOo o0ooOooooo
[0 | Horonobe Underground Research Laboratoryl] Hokkaidol Japan 0 DDDDDDDDDDDDDDDDD 0000000000 0 0mo
(| 0oononoooooo DDDDDDDDDDDDDDDDDDDDDDDDDD]]]DDDD]D
| Doooooooooooopooooog jmoooooo0o0oopoooO0o0oT@ooomd
[ | Selenium Sorption onto Sedimentary Rock under Saline Groundwater Condition Ooo0oooooooooooo0oooooomo
o The Rol_el of CSH Phases in the Immobilisation of Strontium and Radium by OmoO0O000000000000000000 0 Omo
Cementitious Materials
0| 00D000o000o00oLO000000bO00o000DO00ooO0oO0oOOoo 0000000000000 000 00000 0 omo
| Oboooooobooooboooboo joooooOoboooooboOoooOoboOoo oomo
| JOoOO000oOo0O0oOoOooOO0o00OooOOoU0CooOoOooOoooooo jmooooo0o000ooooo000oOTooomd
m EESEEEESES%DDDDDDDDDDDDDDDDDDDDDDDDD 0000000000000 00D0000Ooo D omo
o EESBEEESDDDDDDDDDDDDDDDDDDDDDDDDDD OMOO000000000000000ommoa o omo
| Do00ooooo0oooooooooooooooo jmoooooo0o0oopoooO0o0oT@ooomd
0| obOooo0o0oDO0oOobO0ooOoD0omooDoboooDoo 000000000000 0O0D000Ioo 0 omo
O| OObooo00obOo0oo0ooO0ooOOo0o@ooobOobooooboooboo Jooooo0obOo0ooOooOoooOooOdoo oomo
o EEBEEEEDDDDDDDDDDDDDDDDDDDDDDDDDDD 0mOoO000000000000000000mo 0 om0
| DboooooOobOoooooDOoooooOobOooboooooDboo joooooOoboooooboOoooOoboOoo oomo
[mN EESEEEESSSESESEDDDDDDDDDDDDDDDDDDD JooooooboooobooooOooOomo oomo
[mN EEBEEEESBDDDDDDDDDDDDDDDDDDDDDDDDD joooooOoboooooboOoooOoboOoo oomo
| ObooboobOOoboooooobooooobOoooooobo gooooooboobooboOoooOooOooo oomo
| Do00ooooo0oooooooooooooooo jmoooooo0o0oopoooO0o0oT@ooomd
0| ooooOoOOoOO0O0OOOO0OOO00OOCOO0DOOOOOOOOODOOOOD 000000000000 0O0D000Ioo 0 omo
O O0D0oO00O0DbDO0bOOoO0oO0ooDOOooOoOosNODOOoOoOobDoboooog CAOOODOODO ooooo
| Dboooooobooooooobooooobooboooooboo jmoooooooooooboboOoooooMooooo
o Diffusion in Compos_ite Porous Media by Random Walks: Improvement to Lo- 2004 Western Pacific Geophysics Meeting
cal Mass Conservation Error 0o0o00oOongoomo
o Vertical Distributions of Sqlfate Redqcing Bacteria and Their Activity in International Symposium on Microbial Ecology] ISME
Ground Water of Tono Uranium Deposit 0o0000oomooomo
| 0bommMmObDOoOOoOoooooo Hhooboonio

0000000000000 0o0Ino o omo

000000000 NeMoOImmo




I o

O 0 O ]

ooooooooDoao

gooooobooOoOOoOoOoooboD Jooo

goooooooooooboo0oo0oooooo0o0ooooobooonoo
oobooooooOoOomoboooooooboooOooobooboono

oooooo0ooO0oooomooo

mmooo

=

A Systematic Study on Cesium Sorption on a Sedimentary Rock towards Re-
liable Safety Assessment Methodology for HLW Disposal

6th Int Conf on Nuclear and Radiochemistry (NRG 6)

0o00000oomooomo

Estimation of Radon 222 Exhalation Rate and Control of Radon 222 Con-
centration in Ventilated Underground Space

6th International Conference on High Levels of Natural Radiation

and Radon Areas (6HLNRRA)

0o0o000mooooD

goooooooo0ooooooooooooooboobooo

gooooooooono

goooooooMnDooooo

gooooooooooooo

gooooooooono

goooooooMnDooooo

ctrioooooo0oooooobooooooooboobooo

0oo0obDmoooboOooD

ooooooooOMoDoooonoo

gocrtooooobooooooooboobooo

0oo0obDmoooboOooD

ooooooooOMoDoooonoo

gooooooooooooooobooooooo

0oo0obDmoooboOooD

ooooooooOMoDoooonoo

goooocrtoooooooooooooooooooD

0o0o0bDmoooboooD

ooooooo0oMpoooonDo

goboooooobooO0bOobOO0omboOOobOOOO0DO0ObOOOO0O0O0ODO

0o0o0bDmoooboooD

ooooooo0oMpoooonDo

goboboooooboomooomooooooboobOobObOObOOOOODOODO

0ooobmoooboooD

oooobooooOoooobo

gooooboobooooooboobooooooooobooooooboooo

oooobmoooboooD

ooobobooooMoooonbo

gooooooooooooooboboooooobooboooooon

oooobmoooboooD

ooobobooooMoooonbo

gooooooboooooooboobooooooooboooboooo-0o0-00-0
Oo00000b0o0000000COUPLEO

0oo0o0bDmooboboooD

gooooOo0o0oODooonbo

000000DECOVALEXOODOOOODOOODODOO0OOO0OO000D0000

ooo00omooooooon

ooooooooodoooooo

0000000000 000000000000000000000000

00o000mooooooon

ooooooooodoooooo

oooo00oo0O0oo00oo00o0o0oo0

00o000mooooooon

ooooooooodoooooo

ooo0o0oo0o0bo000O000000000000000000000
00oo0o00o0o0oO0o00o0oO0oo0oO0oonoa

ooo00moooooooo

ooooooooOdoooooo

gooooooooOoooooOoOoOoOoOoOoOoOOOboOObObOOboOOoOoo

gooobmoooooooon

gooooOoboOmooooo

H|B| B |B|B|B| B |B/HB/BB|8|B|B|H|H|B| B

o0ob0o0O0000000000000000C00D0O00O00C0O0O0O00O0
o0oooooOoooooooooono

opoobmoooooooo

goooooooomooooo

gooooboobooooooboobooooooooobooooooboooo
oooooooooboooooooo

0000bDmoooboOooD

go0oooo0o0oMpDooonDo

o0o0o00o000o0o0O0000o000o00

ooo00omooooooon

ooooooooodoooooo

0000000000 0000000000000D00000000O00O0
00ooo0oO0oO0oooooo

ooo00Omooooooon

ooooooooOdoooooo

oooooooooooooooo

gooobmoooooooo

gooooOoooOmooooo

gooo0o0ooooOoO0o0o0oooOO0Ob0OoOooOoOoOoOooOoOobOOoOoooOOonoo

oooobmoooooooo

gooooOobOoOmooooo

H|B|B| 8 |B| B

goooooooooooboooooooooooboOoboOoooooooo
ooooooooooo

opoobmoooooooo

goooooooomooooo

goooooooooooboo0oo0oooooo0o0ooooobooonoo
oobooooobooooooooo

oooo0omooooooon

ooooooooodoooooo

oooo0oo0oo0ooO0O000b0000000000000

ooo00omooooooon

000000000000 0mo

oooo0oo0oo0ooo0oO0o0O0o00o00

ooo00omooooooon

000000000000 0mo

o0o0o00o000o0o0O0000o000o00

ooo00omooooooon

0000000000000 0mo

Corrosion Behavior of Carbon Steel in Contact with Bentonite under Anaero-
bic Condition

EUROCORR 2004

0000000100 0000

ooooooooooooooobooooOoooobooooo

oooooOoOmooooo

0o00000oooooomo

OodmoOmOO0O000000000O0C0O0O000O0C0O00000D

oooooOoOmooooo

0o00000oooooomo

OodmoOmOO0O000000000O0O0O0O0000C0O00000D

oooooOoOmooooo

0o000000oooomo

gbooooooopPO0O0O0O0OOCOOOOOOOCDO

ooooooOoooooo

0o0o0000o0oooomo

0000000000000 AEDRAOOODOOOODOO

ooooooOoooooo

ooo0o0oooooomo

o0o0o0000o0000000000000O0000000O0O00O0

o0oboOoOdmooooo

00000000000 0 o0mo

00o0000000000000000000000000

o0oboOoOdmooooo

00000000000 0 o0mo

00b00000000000000000000000O0O0000D

0o0b0000000000000D00 0000000 00mo

BHH|BHB|B|B|B|B|B| B |[H|B|B| B

o0o0ob00o00000000000000000000

0000000000000 000000001100 0000

000000000 NeMoOImmo



O 0 O ]

ooooooooDoao

gooooobooOoOOoOoOoooboD Jooo

0| 00000000000 0000000000000000 0000000000000 00000000100 0000
| JO000ooooo0ooooooooOdo-oooo 0000oooOnoo0o0 ooo000oOOooomd
0| 0000000000000 0000000000 0000000000000 00000000100 0000
| J00000oooOO0o0o0o0o0o0ooooooo 00O0-znpooOOOOOO 00000oooOnDoo00 ooo000oOOooomd
gooooooobo0ooooOobOooooobDOobOoooOobOoboooog
M S aiatatalaiatatalaiaiatalals 0000000000000 00000000100 0000
gooooooobOo0ooOooOobOobooOobDOobOoooOobobooog
[mN 0oooooooo goo0000opDODoo0D0O ODoO0D00oDoOdoo O0omo
| Dboooooobooooobooboooooo gpoooooooo 0000ooomooomo
0| 0000000000000 D0000O000000 ooooooooo 0000000000 0 omo
| J00D00O0o0O00OoO0ooooo0oUoOoooooooOooooo goooooooo 000ooooomgoomo
O O O 0 01000
00o00oo0o0ooooooooooooo
0 00o000000000000o0O0o00oo0o0o0o0o0n 0O0000000Mmooomo
. . . . . . 11th Symposium Thermodynamics of Nuclear Materials
O Behaviour of Plutonium Fluorides in Fluoride Volatility Process 0000000000mO00no
O O O ] O O1ooo
6th International Conference on High Levels of Natural Radiation
. Hooboboooooon and Radon Areas (6HLNRRA) jooobDbomnooooo
0O 0O 0O O O O 01000
0 Developement of a Mgthod of Thermal Neutron Capture Cross Section ND2004 000000o0mo 0 omo
Measurement by Unfolding Prompt Gamma Ry Spectra
O0O0O0OO0OO0ATROOO 1000
goooooooboooooooooobo
O VROODAROOOOODODODODODOOOODOODOOOOD 000O000O0O0OIooooOoo
00000000000 I00o
0 Effects of At OH and other Impurities on Thermoluminescence Property of 3rd New World Luminescence Dating Workshop
Natural Quartz Slice 0 Dalhousie UniversityOITO0 0 00O
. : 3rd New World Luminescence Dating Workshop
] Radioluminescence from some Natural Quartz Samples 0 Dalhousie UniversityDCITO0 0 0 0 O
0moo0oo0o0oo0ooo0oo0oooooooonDo
0 00o0o00o0o0ooO0o0o0oooo0ooOoooooooo 0ooOoO00omoooooo
000000000 000000000000000000000000O0
0 00ooO00o0oo 0000000000000 D0 D0O00000IDo0o0omo
0 Measurements of Concentrations and its Ratio of Radon Decay Products in Rain- 6th International Conference on High Levels of Natural Radiation
water by Gamma ray Spectrometry with a Low Background Germanium Detector and Radon Areas (6HLNRRA) joooDDmnDooooo
0 Development of a Remote Radiation Monitoring System Using Unmanned 6th International Conference on High Levels of Natural Radiation
Helicopter and Radon Areas (6HLNRRA) jooobDbmnmooooo
O Generation of Runaway Electrons Induced by Radon Progeny Products in 6th International Conference on High Levels of Natural Radiation
Thunderstorm Electric Fields and the Initiation of Lightning Discharges and Radon Areas (6HLNRRA) jooo0ooMnoooon
0 0 0 1Moo
. ) 9th European Particle Accelerator Conference (EPAC)
O Study of Phote Cathode RF Gun for a High Brightness Electron Beam Ooo000omoooooo
o . 45th Annual Meeting of the INMM
] The Future Plan and Effects of the Remote Monitoring System in PFPF 00000000mo o omo
0 Determination of Plutonium in High Active Liquid Waste of Reprocessing 45th Annual Meeting of the INMM
Plant by Spectrophotometry using Neodymium as an Internal Standard 000000 OoOoooomo
0 Review of JNC's Study on Assessment Methodology of Nuclear Proliferation 45th Annual Meeting of the INMM
Resistance Jo0o0o000ooooooomo
0 Study of the IDGS Technique for Mixed Plutonium Uranium Oxide (MOX) 45th Annual Meeting of the INMM
Samples 000000000IDooomo
] gooooooobOoboOooooboobooOooobooooog Hhoobmoboonoonoo

oo0o00o0o000ddnoooon

000000000 NeMoOImmo




I o

] O O O OooooobooDbdo
O O O 1Moo
0 Bulk Synthesis and Characterization of Carbon Nanoparticles Encaging Lan- ooo0oooooooooooooog
thanum Carbide (O) 0000000oooomo
0 00oO0o00o0o0O0o0o00o0O0o00o00O00O000DO0o0o0O0oO0oooO0o 00400 0000000000000
gooo0oOpoboooooobooooobogo goooDOoboOdog o oo
0 gooooooobOo0ooOooOobOobooOobDOobOoooOobobooog dMoooobobooboooooo
FEMOODOOOODOOOOOO 000000000IDo o omo
ooo00o0oo0oooooooo
0| 00000000000 0000000000O0oo0o0oooOooDon 0000000000 O Omo
MNoodooooooooooooo
O| OboooobOobooooOOooOobooOobOoooooobooooo 00000000mo 0 omo
0 0000000000000 0000000000D0MO000000000 ooo00o0ooooooooo
gooooooobooboooog 000000 0o0OOoooomo
o goooooooboooooooboooooboboooobobooog Moodoooooooogoooo
gooooooobo 000000 OoOdoo o oo
O] O0DoooOobooogo goDoo00o0ooOobooooooooo oo oo
0| 0000000000000000O0 00D00MmO0O0000000000oo0DMooooon
0 Preservation of Nuclear Talented Experts in Japan by Cooperation of Indus- International Conference on Nuclear Knowledge Manage-
tries, Research Institutes and Universities ment joo0oo0oooOOoooooon
gdle0000OO000oOooooooooo
M| ATROOOODOMOXOOODODODOOOooOooO ooooooooooo 00 omo
14th International Symposium on the Packaging and Trans-
| ooobooooooboooooononoooond port of Radioactive Materials 000 00 00100 OO0
. : 14th International Symposium on the Packaging and Trans-
[ | Plutonium Ocean Shipment Safety Between Europe and Japan port of Radioactive Materials 00 0 0 0 OO0 0 OO0

oo oooboobobobgoboooooobo
gonooooboobooboobooooboboooobooboboooobobobooboooboboon
oMo bmoooooo o

ooooooo

ooooooa

000000FBROOOOMOO

000000FBROOOOmMOO

Oo0000000000000000000000000
ooooooooa

RMSOOOOOOOOOOOODOOOOOOOO0O0O0O0O0D
0000moo

oo0000o00o00D0o00o00ooooooo
o0oobo0000000000000000000000000

ooobooooooooooooooonooomom
goooboboooooooooobooboonoon

O000OMk OO0O0O0O0OO0OO0O0O0O00O0O0DOODOO

ODo00o0000000000000000sAssO000000

oooo0oO0o0000O0000000O0O00000000G00O0
gooooooooo

oomomoooo

goooooooooooooboooooboomboOooon
gooboboooooobooooooboooooooboo

i0o0oooooboooooboooonoosAssooooong
pombmooooooooooo

Mcroooobboboooooooboo

goooooooooOoOo0ooooOoO0o0oomom
goooooopPvOOOooooOOOOOOOODO

oooo0ooOooo0oo0ooooooon m

BFSOOOOOO((@MOO)YOooooooooooooood

gooooooooooobooooooDoOooOoodm
goooboooooboooooooo

goooooomooooobooPubOOO

B

BN 6000 O ULOFOOOOO0OO0OO0O0O0O0OO

Oo0000000000000000000 00
OLESOO00O0O0O00O0O0O0O00O0O0O0O0000D

HeOOOOOOOODOOOO PSAD

goooooooooooooooooooommOm
gooooboooooooooboOoOoooooDooo

ooooooOooo0ooOooooO0oO0oobo0o0o0o

OoooooOooboooOoobooo0oooooooooona

Na OOO0OOO0OOOOO0O0OOOO0OOmMOm
oooboooooboooooooo

oooooooooooOoooooOoooooo

B |B|B| B

NaOOOOOOOOO0OO0OO0O0O0D0O000000O0000000

Oo00000000000000000000000 MEISTER
00000000 O000000b00000000o00

P BIOOOOOOOODOOOOOOOOOOOOOOOO
Momoooboooooooobooooobo

H| B |B| B

PNG FMSO OOO0O/sus3le0 0000000000000

000000000 bo0O000000000000 MEISTER
gooo0o0oom@mOooooooooooooooooooo
gooooooooboooooo

000000000 NeMoOImmo



ooooobooo

000000FBROOOOODIO O

goooooboo

ooooosioooo@mmoooooooooEeECcTOO
0oooO0o0ooO0o0oOooooooo

ooooo0ooOoO0ooOoooD o

gooooooooooooooboooooooooooo
ooooo

Comparison of the Fuel Performance for Advanced FBR Cycle
Systems (FUJI Project) (8) - Result of 2nd Irradiation Tests
and PIE (1st Restructuring Test}

oobooooAmOOMOXOOOOODOOOMMIOMmM
OAmOOMOXOOOOOOOOOOOOOOOOOOO

CPFOOOODOOOOODOOOO0OOOOOOMMOm
goooboooooooooooo

Doooo0ooAmOOMOXOOOOOOOOMMOMm
gooooooo0o0oooooboOooOoooooon

CPFOOIOO0O0OO0O00O0DOOOOOODOOOOOMDOm
oooooOoO0oo0ooooooboo

B

poobooooAmOOMOXOOOOOOOOMmMOO
goooboooooooooAmgoMOXODOOOOOO

sup93zZr00000000D0O00000O0DO00O0DOO000ODOO0

goooooooooorPOOOOODOOO

oooboo0oO000OOO0O000000O0O00D0OOO0O0O0
0ooo00o0o0ooO0ooO0o0oO0oOooo0ooooonoo

000000000000000000000MIObjectDPS)
gooooooooboooooooooon

000000000000 00MOMobO000000000000

oooo00oo000mombOoooo0ooo00o00000n

pooooooooooOO0OO0ODo@OOoobooboooooo
gooopoooooo

goooooooooooOoocoOoOooooOooobooooo

goooooooooooooobooooooobo

00oo000000b00000000000000B000

gooooooooooooooomOmooPud0ooon

H |H| B |B| B

gobobo0oooooooo0ooobooomomoooooo
poobooooooo

B |HB|o|o

go0oo0o0o00o0o00o0000D00mom
go0oooooooooon

B

pooooooooooOOOOOOO@OmbOoOOoOOD
oooboooooooooooo

B

goooboooooboooooooooooooomod
goooboooooboobooooobooboooobooo

=

gooooOoooooooooooOoooOoOooOoboOoo

goooooooooobOOOO0OO0OO0OO0OO0O0O0O000O0m
poobooooooboooooboo

gooooooooooo0oooooOoooooomoo
gooobooOooooooooooo

go0o0moomoooooooobooooooMAOOO
ooomoo

Oo00000000000000000000D00Mmod
go0o0oo0ooo0ooooooooon

gooooooooooooobooooooboooboooooo
Mmomooooooooo

gooooooooooombomMoxXooooooooo
gooooooooooonoo

goooooooooboobo ooboooobooobooobooooo
Momoooooooooooobooooooo

goooboooooooomom
oMoXoooooooooooooooooooo

goooOoo0o00ooooOOoOo0o0ooooobOobooo

00oo000000000000UVULOFOO00D00MmMOmoba
ooooOoooooooo

oo0o0o0b0000000mOomm
000000000000 0ooooEOo

000000000000000ULOFO 0000 MMOmoa
oooooooooooo

gooboooooboooboobooboobooobooboooboon
goooo

ooboooooboooobooulorO 0000 MmMbmb o
poobooooooooooboooooobooo

gooboooooooooboboooobobOoOooOO0PudNpO
0 maoo

oobo0o0o0ooboo0o0o00b0EAGLEDDOOOOMOm
pooboooooobooOoOoobooonoooo

oooboboooooooowuomooooooood
go00o0o0o0oO0000000Oo0oooa

g000y OOOOONaOOOOOOODODO
goobooooooboooooboooon

joooooo0oOooOo0boOoooooOooooogono
0 NaCt 2CsCIMBLICH 2CsCID 00 000000000000000

poobooooooooooboooooooood
go0oooooo0o0ooooobooD

0000000 MOX 0000

O PuCAMINdO sub 2 X0 O OO

oooo0o0o0obo0000000000000000m
0ooo00oO0ooOoooOoooooood

MAOOOOOMOXODOOOO

oooo00o0o000000000000000mImmm
ooooO0oO0ooOoooOooooooo

MoOXO oMOMOM OOoOooOoooooMmMOOoooono

MOXO oMO MO o oMOOOOo0ooo

goooooo0o0o0ooooooOoOooobooboOoOoooo
poobooooooooooboooobooooooo

mMoXooooooooooo

gooooooooooooooboooooooobooooo
oooo

mMoXooOOOOOoOoOoOoOOoOooooooooooo

Oolo|lo|o|go|go|g

MoOXOOOOOOOOOOOOOoOoooooooo

goo0o0o0ooO0o0o0ooo0ooooOboO0O0OO0ORre0nonOoOOO
oooo

ooboooOoooooOoboooooobOpPeUOOOOOOO
ooo0omomo

gooooooooooo

oooooooooooooo

goooooooooooooobooopPeUbOOOOOOO
goobmomoooooooo
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