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Development of Two-Step Softening Heat Treatment in
ODS Ferritic Steel Claddings with Recrystallized Grain Structure.
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[ Oxide dispersion-strengthened (ODS) ferritic steels have been developed as prospective cladding materials for
attaining higher burnup and higher coolant outlet temperature in advanced fast reactors. In the cladding
manufacturing process, two-step softening heat-treatment was developed as an effective method for application to the
recrystallizing heat-treatment, which made possible the improvement of formability, ductility and the disappearance of
strength anisotropy in the ODS ferritic steel claddings. A mass production process is predicted and cost reduction is
concomitantly expected for manufacturing ODS ferritic steel claddings with an adequate strength level at 7000 for
commercialized fast reactors.
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Fast Reactor Fuel, ODS, Ferritic Steel, Cladding, Recrystallization, Creep Strength, Two-Step Heat-Treatment,
Strength Anisotropy
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Conceptual Design Study on an Upgraded Future Monju Core ()
[ Core Concept with Extended Refueling Interval and Increased Fuel Burnup [J
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0 A conceptual design study has been performed at the International Cooperation and Technology Development Center
to investigate the feasibility of upgraded future Monju cores with extended refueling intervals of 365efpd/cycle and
increased fuel burnup of 150GWd/t. The goal of this study is to demonstrate the possible contribution of Monju to the
improved economy and to efficient utilization, as one of the major facilities for fast neutron irradiation.

[0 Two design measures have been mainly taken to improve the core fuel burnup and reactivity control characteristics
for the extended operating cycle length of 1 year: (1) The driver fuel pin specification with both increased pin diameter of
7.7mm and increased active core height of about 100cm has been chosen to reduce the burnup reactivity swing, (2) The
absorber control rod specification has also been changed to enhance the control rod reactivity worth by increasing *B-
enrichment and absorber length, and to adequately secure the shutdown reactivity margin.

0 The major core characteristics have been evaluated on the core power distribution, safety parameters such as sodium
void reactivity and Doppler effect, thermal hydraulics and reactivity control characteristics. The results show that this
core could achieve the targeted core performances of 1-year operating cycle as well as 150GWd/t discharged burnup,
without causing any significant drawback on the core characteristics and safety aspects.

0 The upgraded core concepts have, therefore, been confirmed as feasible.
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Monju, Upgraded Core, Fuel Burnup, Extended Refueling Interval, B enrichment, Burnup Reactivity, Shutdown
Reactivity Margin, Core Characteristics, Doppler Effect, FBR
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Study on Measurement Technique for Sodium Aerosols Based on Laser Induced Breakdown Spectroscopy

Masahiko OHTAKAL [0 Hitoshi HAYASHIDA

Advanced Technology Division, O-arai Engineering Center
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[ Detection of small-scale sodium leak in its early stage is effective for enhancing fast reactor safety. Feasibility of the
measuring technique for sodium aerosols based on LIBS was assessed. The technique is expected to enhance performance
on high discrimination for the sodium aerosols with an equivalent detection limit of conventional small sodium leak

detectors.

[0 Experiments using sodium aerosols were performed in order to design a measuring system and to study on some basic
measuring performances. The results show the LIBS technique is feasible as a small sodium leak detector.
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Laser Induced Breakdown Spectroscopy, LIBS, Atomic Emission, Excitation, D-line, Sodium Vapor, Sodium Aerosol,

Sodium Leak Detector, Carrier Gas

goooon
gbobobooboboboooobobgoon
gboobobooboboboooobobon
gboobobooboboboooobobon
gboobooboobobobooooboobgon
goobgooooooobon

ooooo ooooo
000000000000 000000000000
i 0

000000 ‘ nooonoo

0ooooooooooao 3 \ goooooooooon
oooooo y gooooo

—

goboooooobobbooooogoobooo
goobooobooboboboooboboobooon
0000000000000 0m"™om ™o /em?
000" 0000000o0o00oooooog
gooooobobooooooooooboboobon
gooboobooboboboobobooboon
gbobooboobobmoboboooobo
goobtdobo0bO0obOOo0OOo0obOObDObDOn
oooooobooboooboooboboooon
oooooobooboooboooboboooon
ooooooboobooobooobobooon
ooobooobobooobooobobgooon
ooobooobobooobooobobgooon

000000000 NoemMmoOIrm




OoOoOoO

o0oooooooooooooooooooo
O0oooooooooooooooooooon
O0ooooooooooooooooogoon
00oo0oooooooooooooooon
O0ooo0ooooooooooooooooo
0 0O 0O Laser Induced Breakdown Spectroscopyl]
LBsSOUOODOUooOoOoOOooooooooo
00o0o0oooooooooooooogoo
00o0o0oooooooooooooogoo
O0o000ooooooooooo*ouBsoOn
000o00o0oo0oooooooooooooo
O00000oooooooOoooooooooo
0000000000000 0DOoODO00goooo
O000DO0O0000000oopoooooo
00o0o0oopooooooooooooooo
0oooDooooooooooooooooLBs
O0oooooooooooooooooooon
ooooooooooooo

gobooboooooooooboo
gmmoussSOoooooboooboooobooboo
g
gLBSOOOODODDODODOOOODODOOODODODOO
ggboboobooooobbooobbooon
LSOO O00o0oooooooooobonogn
uboboobooboobooboooboaoon

TL—HEYY L—H—R&EHLLX
P

}
: L—H—3%

R
— TSATEREHLUK

[ smrmes
L—H—IT&kBTL—95F o

—— TR —RAE,

] — WAV o2
o THRILF—HEME,
TSXRIZEBRE BERE~NER
BT ORREHE

coobobooooooooobocOoooboOoooon

0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000MO000000000000000O
000000000MOMO000000nan
00000000mOD0O000000000A0
00000000000000v.,000000
000000000000 0000E, £000
0000000000000
o 75 000
h
O0000E0E000000000C0COAD
0ooooo
000000000 /,0MODOMmOoooooo
O Low T NorAuw B o 000
00000A.0000000000000 mO
000AD000000000000000AD
OMNJ00000000 000000000
00000
MOmOo00000000000000000
0000000000000000000000
0000000000000000000000
0000000
0000000000000000000000
0 OO0 Dm0 OODMOnmO0 00 DI 000
DIDOODO0O0ONO0ONONDDDNDN0N0N0N000DO
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000™
0000000000000000000000
0000000000000000000000
0000000000000

gmoobgoobooo
goobooboobobgoboooobobobon

oooooog®
gooboooboobobooboobobooboon
goboboooobooo™mobooooobooo
gogoboooobooobbooobbooon
gobobooboboooobobooon
gooboooobooobbooobooon

000000000 NeMoOImm



Jo00000o0000ooooooooooo
oooo0o0oooooooooo
GOooooo
Jo0o000o000ooooooooooooo
Jo0000000o0ooooooooooooo
Jo00000000oooooooooooo
Jo00000000oooooooooooo
J000000000d0oooooooooooo
J00000000000Ooooooooooo
J000000000000ooooooooo
J00000000000O0oOooooooooo
000000000000000000000
00000000000000000000000
00000000000000O0ooooooo
00000OPMTOOOOOODOOODOOODOO
00000000D000000000000000
00000000000000o00oooooo
00000000D000D000000000000
000000M0000000000000000
@oooon
J00000000o000o0o0oooooooo
J000000000o00ooooooooooo
0o0000000o0o0o0o0oooooooooo
Jo00000000o00o0oooooooooo
Jo00000o0000ooooooooooo
Jo00000o00o000ooooooooooo
Jo0000000o00ooooooooooo
0o0o0OoOooooood
@®@O0oooo
ODIODODIODOODOOD OO0mnmO

DOmnmO000000000000000000
J0000000d00o00ooooooooooo
J000000000000Oooooooooo
J000000000000ooooooooo
O0MupsO0000000000000000

IHIUYFrLA—
. o ¢ FrUILITAYIL
SHEESH AP kern

FRUDLES )
TL—8y

BRI L A
BRINZAAEE
ZHETAILE-
EfEERA R

gooboooooooooooooooo

goooooboboboobooobobgooon
0000000000 0psO0MusO0000MDI
oo0oDlIOoOoOoOoooooooooooood
gooboboboooooooooddnmOd oo
gmoobobooooobobooboooboobo
QusOO0O0OO0O0O0O000o0ooooooooo
oobDlOoOoOoDIOODOOOOoOoOooOOooOn
usbOoboobobogooobobobobooon
Mooooo0oo0oooooooooDbIoOd
DIDODOODODOOOOpsOOOOODIOOO
DIDOOODOD0DO0ODDOOOODOOODOOOOO
00000000 0MpsOO00000O0ODIOO
OopDlIoooooooo

goooboObobDO0o0o0o0o0o0o0oooogbpusO
(psO000DIOOODIDOOOOODODOOO
gooooobooboooooobobooon
gooooobooog

5
g
2
k)
P
S
nm
R
R
1 1 1 1 1 | 1 1 ]
10 20 30 40
AR [ e s]
goooooooooooooooo
DI# DI
i HRIEEZus
NSNS N 1
100
'E F
g
é
=
1
o
R
N

JEE [nm)

goobboboooooooobbbbooboboooo
gooboobo

000000000 NoeMbOImm




OooOood

oooooooooo
O0oooooooooooooooooooon
0000000000 00000000OINdYAG
0000000 ContinuumO Surelite - (0O O O
OMonmO0000000HzZO OO ODOO00Owo
Oo0o0ooooooooOmMmi/Z0000I0O0O
00oo0ooooooooooooooooo
O0o0o0oooooooooooooogoo
00000000 ooooooooogPMT
0000000000000 oo0ogoooo
o0oooopPMTOODODOmMODODOOODODO
O0o0o0ooooooooooooooooo
oooooo

00000000000 oooooooooooo
00000000 DO0O000o0oD0O00oDo
Oo000Omy/00000000000O0DOODOOO
O0oo0ooooooooooooooooon
oooooooooooooooooooooo
0o0o0ooooooooooooooonomo
Mmy/0000000O
OooodoooooooooooooooooDl
OooDIooDoDOooooDOoooDOooooo
OOmnmO00mMnmO 000000000000
ooooooooooooooooooooon
o0oooooooooooooooooooon
0000000000 O00OOmnmOI0MnmO
00oo0oooooooooooooogoon
O0oo0oooooooooooooogoo
0ooo
00ooooooooooooooooogoon

Fr)T—HR

SN
?

_ FRUYLRERERT L E—

KBTS
T—

E—LRT)wB—
KEFIEEE
-_—

S o

NI SHURRBERT ()

gooooobooboboobooobobgooon
O00OpsOOO0O0OO0OO0DOpsOOO0OOOO
goboobooooboobobooboooogoon
gooooobooboboobooobobgooon
usObO00oooooooooboooooo
gooboooboboboobooobobooon
goboboboooomHzODOo0ooooogoo
gboobmobooboboobooboboobooon
gooboooboobobomoobobgoobon

goooooooog
gooboobooboboboobobooboon
gooboooboobobooboooboboboon
goobooobooboboobooboobooboon
gogobooobobooobbuooobbooon
goomobooobobooobboo™mon
uodoboooobooobbooobooon
gooboooobooobbooobooon
gbogbooobobooboboooobooon
ooboboboooogoboooboboooo
goboboobooooboboon

omooboo
goooooboboboobooobobgooon
ooooooooboobo
goooooobobooooo
goooooboboboobooobobgooon
goooooboboboobooobobgooon
00000000000 om™g/em* 0000
gooooobooboboobooobobgooon

>

LE—

gobooooooooboobooobodoo

000000000 NeMoOImm



gobgoooo

goooooooog

000000o0O0o /femd

0000ooooog ¢/min0

OooooovoloDO

oooooveloDO

gooboDboooooooogoao mergm-e [
o

gooooooog |ooobo meromeom-® gooom

ooobo0Ooooobdao me 0 omom [EE|

oomm

gboobooboooboboboooobobgon
gbobobooboboboooobobgoon
gboobobooboboboooobobon
OvolDOOOOODOOOOOOOODOOODO
gbobobooboboboooobobgon
gbobobooobobobooooboobgon
0O0/mnO000000000000000O0O00
gbobogobooobobobooooboobgn
oooooboo0obobooooooboogoo
oooboOooooooboobooon
ooobobobooon
obobooboooboboboooooboobogoo
O0000O0000O000bOo0bDDOoOoDOvolD
oooooboboooboooooooooooooo

O00000o0oooUooo oo oo~ ad- 0 /em?

gobobooobooooobbbooooobooon
gooogooo

goooobooboaooo
ugboobooooooobbooobboaoon
obobooooobobobooooobobgon
gboobooooobobobooooobobgoo

O 0000 00 OICPOInductively Coupled
PlaesmadO OO OO0OO0OOOOOOCOOOOOOO

gboboooooboobobooooboobgoon
gboboobooobobobooooboobgo
gbooboobooobooboboooobobgon
0000000000000 ¢/mnO00000O0
O00me/min0 0000000000000 0O
ooooooOmm/sd0cem/sO00O0000O0O0O
000000 ooom™o/em 00000000
omobooboboooobobo

Jmoooooo
ogoooooooooooon
ogodoobooooooooooooooooaa
odoobodoomboooooooooooa
COO/cm00 0000 IDcount/s00O 0000
I/C[ count/s1 O /eI 000000000

0000000000 00m"™ om0 //emd O
goobooobooboboboooboboobooon
gooboooboobobobooboboobooon
goobooboobobooboobobooboon
gooboobooboboooboooboboobooon
goobooboobobooboobobooboon
gooboooooboboboooo
gooooooooboon
ooooooooboboooooogoooooo
M**0m** om0 /em’ 0 0 000 00 0 D0
00000o0Op0ooo0o0oo0DoOodvold

X]O’”

£RE

[ ]
il
L

BB [ (count/s) / (g/cm®) ]
>
°
L

1 Il
107" 10710 107 10°®
FRUSYSLITOYILEE [g/en’]

cooooooboobooobooooboooooo

x 10"
15

RERE

FRUHLITOVILERE

[ (count/s) / (g/cn®) ]

e

%
jﬁ—g»

WY DREDE

I

0 10 20
EBRRE [vol%]

oobooooooogoooo

000000000 NoemMmoOIrm




OoOoOoO

F ¥ 1) 7 —H & [mm/s]
2.95 5.89 11.8 17.7 23.6 29.5
15)(]0” T T T T

B [ (count/s) / (g/cm?) ]
=
T
[ ]
o

FrUSHLITOVILEE
W BBEDIZERE

2 4 8 12 16 20
Fo ) 7—HRREL/min]

goobooboooboobooboog

gboboobooboobobooooboobgon
gooobooooooobobooobbooon
gooobooooooobobooobbooon
00000000 0O0volDDOOO0OO0O0ODOD
O00OO00OO0ONaOO N0 OO OMmnoogn
000000000 ooooooo*™mooon
gooboobooooooobbooobbooon
OO00ONaOO NaO OO ODOOOoonooogno
goooooboogoobog
goooobobooooo
ooomoMmooooobobooooomo
ugboobooobooooobbooobboaoon
oboobooooobobobooooobobogon
ooooooboboooooooooooooo
obobooooobooboboooooboobogon
goooOooooboobobooooobobon
gboboooooboboboooobobgoon
gboboobooobobobooooboobgoo
gboobooboooboboboooobobgon
gooog

gooog
gboboboooboboboooobobgoon

goooooboboboobooobobgooon
gooooobooboboobooobobgooon
goooooboboboobooobobgooon
goooooboboboobooobobgooon
gooooobooboboobooobobgooon
goobooobobobooboobobgooboon
goobooobobobooboobobgooboon
000000000o000o0oooooooom
Om™0/cm® 0 0000000000000 00
gooboooboobobobooboboobooon
gooboobooboboobooboboobooon
gooboooboobobobooboboobooon
gboobooobooboboon

oooo

ooooooooOooo ooooooboooooo
go0oo"doooooooodmoooooHED
oo

oooodoo» ooooooogroooooooo
oo

0 O DOAO Cremers and LI Radziemskil[I¥ Laser Spec-
troscopy and Its Applications” OMarcel Dekker[ONew
YorkOITTO

0 O stwO Allendorf) DCKDO Ottesend et al(TT* Optical
Sensors for Process Control and Emissions Monitor-
ing in Industry” 00 SANDT} [ITTI0 Sandia Report
oo

0 O KDNVHoltzclawI[Moorelkt al[TT¥ Real Time Opti-
cal Measurement of Alkali Species in Air for Jet En-
gine Corrosion Testing” O ProcO of [T1st Aerospace
Science Meeting 0 ExhibitOITT10

oo0oooO00oo00omooooooooooomo
0 ooro

ooo0oooomoooooooooooooomoo
goooooooooooooooado

ooooodpoOoo0ooOooDoDr oopoooooooo
Jdd0ooodOoONaOOOQOOOODOOO™OOO
000o0ooMnooooooED

Oo0oooooooomooooooooooomaao
0 ooro

o000 000ooo0O oooooooooood
ASsCopPsSO OO0 OIOO"ODODOOOOOOOONOD
00 ppd 00O 400

000000000 NeMoOImm



ooooomoo

Jodododboobotdbouobooogo
Jodbooboobooboogbod

13

pooooooooooooooooon
000000000000000000

A Design Study of Sodium Cooled Metal Fuel Core for High Outlet-Temperature

Megumi YAMADATED O Tomoyasu MIZUNOUO O Kazuteru SUGINO

System Engineering Technology Division, O-arai Engineering Center
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[0 A design study of sodium cooled metal fuel core was performed. The new core concept studied here has low radial
power peaking by applying three regions core configuration with different diameters of fuel pins and the same
enrichment of plutonium. The core reveals constant radial power distribution during nominal power operation, which
gives the advantage of low cladding maximum temperature or high core outlet temperature with a cladding limit
temperature. The core thermal hydraulic design shows that a core outlet temperature as high as that of the oxide fuel
core is feasible even in the application of metal fuel pins, which have a lower cladding limit temperature than oxide fuel
pins.

The core concept is possible to have additional attractiveness such as high breeding ratio, high burnup, and long-term
operation cycle due to its high internal conversion ratio.
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Fast Reactor, Metal Fuel, High Core Outlet Temperature, Fuel Pin Diameter, Sodium Cooled Reactor, Same Enrichment
of Plutonium, Low Radial Power Peaking
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Evaluation of Parameter Uncertainties Obtained from In-Situ Tracer Experiments
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Waste Isolation Research Division, Waste Management and Fuel Cycle Research Center, Tokai Works
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“*Geoscience Research Laboratory
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0 Radionuclide transport parameter uncertainty is an important consideration in the safety assessment of high level
radioactive waste disposal. This paper describes the development of a method for the quantitative estimation of
transport parameter uncertainties from in situ tracer experiments. The method utilizes a probabilistic inversion based
on the maximum likelihood method. Transport parameters and their uncertainties are derived from a series of
conservative and reactive tracer tests conducted in a single fracture at the %\sp@ Hard Rock Laboratory in Sweden.
These transport parameters and uncertainties are useful for evaluating the influence of parameter uncertainty on safety
assessment.
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High Level Radioactive Waste, Geological Disposal, Safety Assessment, Uncertainty, Radionuclide Transport, In Situ
Test, Tracer Test, Inversion Method, Maximum Likelihood Method, Information Criteria
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Estimation of Fluid Flow and Mass Transport Properties in a Natural Fracture Using
Laboratory Testing System on Mass Transport in Fractured Rock (LABROCK)
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0 The understanding of mass transport and fluid flow properties in natural rock fractures is important for safety
assessment of geological disposal of high level nuclear waste. The authors developed advanced tracer test equipment in
which a 56 c¢cm cubic scale rock sample was feasible. The mass transport and fluid flow properties in a single fracture
were also examined. The relation among hydraulic, transport and mass balance apertures of a natural single fracture
were obtained. Heterogeneity of the aperture distribution was evident, as was the possibility of some major flow line
perpendicular to the flow direction. Additionally, the relation between normal stress and each aperture was also
obtained by loading normal stress on the fracture. In future, measuring the aperture distribution and establishing the
model considering fluid flow and mass transport properties in natural rock fractures will be conducted.
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Probabilistic Approaches for Predicting the Long Term Spatial
- and Temporal Characteristics of Monogenetic Volcanoes;
Application to Two Monogenetic Volcano Fields in Japan.

13

Andrew James MARTINO O Koji UMEDAD O Yasuhisa YUSA

Tono Geoscience Center
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[0 Wolcanic hazard analyses are required for the assessment of the long-term stability of the geological environment. In
Japan, a lot of research has been focused on the construction of volcanic hazard maps in the event of a volcanic eruption
for natural disaster management, but not on the probability of new volcanic edifices forming within or nearby volcanic
fields for long-term forecasting. In this paper, the development of the probabilistic approach is described and the
preliminary results of probabilistic case studies on the Higashi-lzu (59 vents) and the Kannabe-Oginosen (38 vents)
Monogenetic Volcano Groups in Japan are illustrated using: (1) a spatial (S) model; (2) a spatio-temporal (S T) model;
and (3) a modified spatio-temporal (M S T) model that better reflects shallow crustal features and/or vent alignments.
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\Volcanism, Long Term Forecasting, Point Process, Probabilistic Analysis, Spatial Model, Spatio-Temporal Model,
Modified Spatic Temporal Model, Higashi Izu Monogenetic Volcano Group, Kannabe Oginosen Monogenetic Volcano

Group, Vent
1. Introduction the long term stability of the geological environ-
O Volcanism is a low frequency, high conse- ment”?. Before any volcanic hazard analysis can
quence geologic hazard. As a result, volcanic haz- be undertaken, it is first necessary and logical to
ard analyses are required for the assessment of quantify objectively, the probability of a volcanic

00000000000000000 ooooo ooooo
0ooooooooooo 000000000000 oooo
ooooooooo 0ooooo ooooooooooo
goopoooooooo pooooooooooa gooo
goooooa ooooooo

oooo goooo

000000000 NemMoOIrm



OoOoOoO

eruption occurring. Japan is an active island arc
consisting of approximately 350 Quaternary volca-
noes formed as a result of the subducting Pacific
and Philippine Sea plates®. As such the long term
spatial distribution of volcanism needs to be esti-
mated, not just for nuclear facilities but also as a
precursor for the construction of hazard maps for
natural disaster management. Over a long period
of time, magma will either be fed to the surface
many times via the same conduit resulting in a
polygenetic volcano or once through a single dike
generating a monogenetic volcano (Fig. 1). The
spatial distribution of monogenetic volcanoes is
much more difficult to estimate than for polyge-
netic volcanoes because the location of the next
eruption forming a new volcano is different. Cur-
rent knowledge of the complex geological factors
and natural processes controlling the locations of
monogenetic volcanoes is insufficient to estimate
future spatial and temporal patterns. One way to
estimate the future patterns of monogenetic volca-
noes is through probabilistic analysis. Over the
last two decades or so, probabilistic analyses have
been used to construct probability maps showing
the long term spatial and temporal distribution es-
timates of future eruptions in several volcanic
fields in the US and Mexico. One prominent exam-
ple includes the Yucca Mountain Region (YMR);
site of the US's proposed high level radioactive
waste repository which is located near approxi-
mately 40 basaltic vents formed since 10.5 Ma. Sev-
eral key advances in probabilistic methods were
developed through the study of the monogenetic
and small polygenetic volcanoes in the YMR*®.
The probability analyses are dependant upon the
location and ages of vents, and have the added
benefit of revealing, objectively, volcano align-
ments and clustering, in addition to estimates of
the probability of eruption.

O In Japan, much work has been focused on vol-
canic hazard analyses; the consequences of vol-
canic eruption but not on the probability of a
volcanic eruption occurring in the first place. The
purpose of this on going research is to apply and
improve on probabilistic models for estimating the

(a) POLYGENETIC 10 km

t5 t4 tatots
CRUST

MAGMA CHAMBER

(b) MONOGENETIC 10 km

MAGMA CHAMBER

Fig. 1. Simplified schematic diagrams depicting
the difference between polygenetic and
monogenetic volcanoes. (a) A polyge-
netic volcano is the result of periodic
supplies of magma to the surface
through the same conduit. (b) A new
monogenetic volcano forms during each
eruption event at a different location
from the last because the magma supply
path nearly always changes. Eruption
events occur in time periods t1 to t5. The
eruption periods (undefined) are consid-
ered relatively short compared to peri-
ods of non volcanic activity.

future eruption patterns of monogenetic volca-
noes. Two established probabilistic models based
on point processes and one modified model are ap-
plied the Kannabe Oginosen monogenetic vol-
cano groups in the east San in district (Fig. 2) and
the Higashi Izu monogenetic volcano groups dis-
tributed on the east part of the Izu Peninsula (Fig.
3).

2. Probability estimates and models
The only attempts at long term forecasting have
been made on statistical grounds, using historical
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Fig. 2. Distribution of the Kannabe and Oginosen Monogenetic Volcano Groups and adja-
cent monogenetic volcanoes in the east San in district (modified after Furuyama
et al., 1993).
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Fig. 3. Maps showing the location and tectonic setting of the Higasht I1zu Monogenetic
Volcano Group (H | MVG). The H | MVG is located on the east part of the Izu pen-
insula near the boundary of three plates (a), and includes 59 edifices showing
alignments of simultaneous eruptions in places (b). The location of edifices are
known from the existence of scoria cones, tuff rings, lava domes and maars. The
Teishi Kaikyu erupted off shore, as recently as 1989. The predominant trend of the
alignments is NW- SE (Hayakawa and Koyama, 1992; Koyama et al., 1995). This
trend parrallels the orientation of maximum horizontal compression attributable to
the subduction direction of the Philippine Sea plate.
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records to examine eruption frequencies, types,

4), 7 10)

patterns, risk and probabilities . A volcanic
eruption is the result of the supply of magma to
the surface from a magma chamber. It will occur
at some specific location (x, y) and within some
time frame (t). Hence, there are two aspects of a
volcanic eruption or ‘event: (1) spatial, and (2)
temporal. Previous volcanic activity has been used
to estimate vent density (number of volcanic
events per unit area) and recurrence rates (num-
ber of volcanic events per unit time). In other
words, probability models rely on estimates of the
expected regional recurrence rate and vent den-
sity of volcanism in order to calculate the probabil-
ity of future eruptions. Most probabilistic models
developed so far deal with either the spatial or the
temporal aspects of volcanism. The most recent
models deal with both, especially those applied to
monogenetic volcano fields.

00 The choice of the probability model creates a
variation in expected recurrence rate estimates
and part of this variation is attributable to the defi-
nition of the volcanic event itself. The term' vol-
canic event' can vary considerably with author and
it is worth dwelling on some of these definitions
before proceeding with a description of the devel-
opment of the probabilistic approach.

2. 1 Volcanic ‘event' definitions
(1) Temporal

The temporal definition of a volcanic event
ranges from a single eruption occurring in one
day, to an eruption cycle or episode in which ac-
tive periods of eruptions occur between dormant
periods. The time scale of an active period may
vary from several years to thousands of years. In
the case of monogenetic volcanoes, the volcanic
event is expected to be relatively short (months to
years), and to occur only once. If there is more
than one volcanic event at the same location, a
'monogenetic’ volcano will become polygenetic.
For example, some basaltic volcanoes in the YMR
that were previously considered to be monoge-
netic (e.g. Lathrop Wells) have been re classified
as 'polygenetic’ were more than one volcanic

event at the same center have been shown to be
separated by as much as several tens of thousands
of years™ . These types of 'monogenetic' volca-
noes are also classified as '‘compound’ monoge-
netic volcanoes 13). In the case of probabilistic
hazard assessment involving monogenetic volca-
noes, and in particular spatial probability, a re-
peated eruption at the same vent would decrease
the probability of an eruption in other areas.

(2) Spatial

The simplest spatial definition of a volcanic
event for a monogenetic volcano is the existence
of a relatively young cinder cone, spatter mound,
maar, tuff ring or tuff cone. Such mapped edifices
have been defined as volcanic events in several dis-

5), 10), 14), 15)

tribution analyses . Older edifices, how-
ever, which may have been eroded and/or
covered by sedimentary deposits such as alluvium
are more difficult to locate, or could easily be over-
looked. Radial dikes, near vent breccias, or where
there are no surface feature, magnetic and gravity
data have been used as evidence for the existence
of volcanic events by some authors®. Several
aligned edifices with the same eruption age
should also be considered as a single volcanic
event. Such vent alignments typically developed si-
multaneously as a result of magma supply from a
single dike. For example the vent alignments in
the Higashi 1zu MVG™, would be a single vol-
canic event. Where there is poor limitation in dat-
ing events (plus or minus 50,000- 100,000 years),
some authors have implemented a condition
whereby a cone or cones can only be defined as a
volcanic event if they are associated with a single
linear or a dike system with more complex geome-
try ™.

0 The definition of volcanic event is a source of un-
certainty in any probabilistic hazard analysis. The
choice is in reality limited to the amount and qual-
ity of the geological data available. In this paper,
the existence of a surface manifestation such as a
cinder cone, maar, tuff ring etc that formed in a pe-
riod within 10,000 years with sufficient geological
evidence is treated as a volcanic event.
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2. 2 Recurrence rates

In order to estimate or predict the probability of
volcanic eruption in a monogenetic volcano field
(or polygenetic volcano) it is necessary to esti-
mate the recurrence rate of volcanism up until the
time of investigation. Such estimates are based
mainly on geological field, chronological and geo-
physical data. In the case of monogenetic volcano
fields, two rates need to be estimated in order to
estimate the probability of a future eruption:

Temporal recurrence rate (time rate parameter)
),[: Number of volcanic events over a period of
time D)

Spatial recurrence rate (vent density)
ﬂx = Number of volcanic events in the volcanic
field 2

O Observed ),t values in the YMR range from two
to 12 volcanic events per million years®. In the
case of the Higashi 1zu Monogenetic Group in Ja-
pan, }v is even higher at one event per 7,900 years
for during 40,006 150,000 years, and one event
per 2,500 years for the last 40,000years®. Meth-
ods used to estimate these recurrence rates in-
clude plots of cumulative volume of volcanic

events versus time 9,

2. 3 Spatial characteristics of monogenetic vol-
canoes
O In a typical monogenetic volcano field, a new edi-
fice will form at a new location within or nearby
the field itself during the long term (10,006
200,000 years), whereas for a polygenetic volcano
with a stable conduit, the location of the next erup-
tion is expected to be the same during this time pe-
riod. In this sense, the modeling of the future
spatial patterns of monogenetic volcanoes is more
significant than for polygenetic volcanoes during
the 10,000 - 200,000 year time frame. As illus-
trated in Fig. 4, spatial characteristic features of
monogenetic volcanoes include: (a) new volca-
noes forming in locations different from existing
volcanoes; (b) the tendency to cluster at a variety

(@)

(b)

(c)

Fig. 4. Simplified diagrams illustrating the com-
mon spatial characteristics of vent distri-
bution in monogenetic volcano fields.
New monogenetic volcanoes generally
erupt in a new location (a). Clustering (b)
and the formation of alignments (c) are
ubiquitous in monogenetic volcano
fields.

of scales; (c) the formation of vent alignments and
shifts of alignments over a much longer period of
time (usually of the order of millions of years).
Alignments of monogenetic volcanoes are thought
to be indicative of structural controls and are ex-
pected to reflect the orientation of principle hori-
zontal stresses where ascending magmas exploit
pre existing structures™. It was shown that mono-
genetic volcanoes in the TransMexican volcanic
belt paralleled high displacement rate structures,
whereas polygenetic volcanoes aligned along low
displacement structures®. Clustering on the
other hand is thought to correspond to the loca-
tion of melts beneath the surface or regions of
higher magma supply to the surface than sur-
rounding regions®.
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2.4Modeling the future long- term patterns of
O 00 monogenetic volcanoes

O Ideally, probabilistic methods must reflect at
least the first two (Fig. 4) spatial characteristics of
monogenetic volcanoes in order to give a reason-
able estimation on the long term future spatial pat-
terns. Modeling the spatial characteristics of
monogenetic volcanoes was first attempted in the
YMR by applying models based on the homogene-
ous or 'simple’ Poisson®. However, it was pointed
out that the simple Poisson approach required the
allocation of zones with subjective boundaries to
accommodate different recurrence rates in the vol-
canic field of interest®,

0 The application of point processes®* to model
the long term future patterns of monogenetic vol-
canoes has been argued as an appropriate tech-
nigue and has seen widespread application® >
»_ The reason for this is that statistical point proc-
esses are sensitive to point clustering and point
alignments. This method alleviates the need to de-
fine subjective zones within monogenetic volcanic
fields which is needed for spatial homogeneous
Poisson models. The resulting probability sur-
faces are continuous and are sensitive to cluster-
ing (i.e. the probability of eruption increases
within clusters).

2. 4. 1 Spatial (S) Model

00 The most common and largely used point proc-
ess model is based on the Kernel technique®.
This method was first applied to estimating vent
density®*. The local spatial recurrence rate is es-
timated using an Epanechnikov or Gaussian ker-
nel function. A Kernel function estimates spatial
variations in the intensity of volcanic events from
the distance to nearby volcanoes and a smoothing
constant h. The choice of kernel function is not as
important as the choice of the smoothing coeffi-
cient as this has a much larger impact on spatial
modeling of volcanic vents. The choice of the
smoothing coefficient depends on a combination
of several factors including size of the volcanic
field, size and degree of clustering and the amount
of robustness and conservatism required at spe-

cific points within or nearby the volcanic fields in
guestion.

O In this paper an Epanichnikov kernel function
was chosen and several values of smoothing coeffi-
cient tested:

2 d; d;
K(P):;(l——h—),if (<D

x(p)=0 , otherwise 3)

K (p)is the kernel density function at point p, the
location where density is estimated, and di is the
distance between the ith vent and the point p.

The density of volcanic events is

1 n
= — X i 2(p
ey (P) = g 2 R “4)

where n is the number of vents formed during the
time interval and e, is an edge correction. The
edge correction compensates for the sporadic dis-
tribution and lack of point data at the edges of vol-
canic fields, in contrast to the relatively uniform
distribution of point data at the centers. An edge
correction set to unity results in a vent density dis-
tribution that is jagged at the edges of the volcanic
field. A value of e, is chosen such that the integral
of equation (4) over the entire volcanic field yields
1. In most volcanic fields, the optimum value of e,
equals the number of volcanic events, n.

0 The local spatial recurrence rate estimation at
each sample point is illustrated graphically in Fig.
5(a). Probability estimates are made for each point
by multiplying the local spatial recurrence esti-
mate with the temporal recurrence rate of the vol-
canic field:

P[N = 1] = ﬁx’v(p)ﬂ,lta (5)

where N represents the number of volcanic vents
that occur over time ¢ and area a. This calculation
is repeated on grid points throughout the volcanic
field. The resolution is such that the spatial recur-
rence rate does not vary within each cell. Typical
values of resolution range form 0.5 to 2 km.

0 Fig. 6 shows the results of applying the S model
to the Higasht Izu monogenetic volcano group.
The maps show the distribution of the probability
of one or more volcanic events occurring in the Hi-
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Fig. 5(a) lllustrating how local volcano density (local intensity) at each sample point p(x, y)
is estimated using the Epanechnikov kernel function. The distances to the nearest
volcanic edifices that fall within a circle of radius h are measured and summed.

(b) Diagram illustrating graphically the calculation of local volcano density with the
spatio temporal (S T) nearest neighbor method. Local intensity is calculated by
summing the areas of circles centered over the locations of nearest volcano edi-
fices multiplied by the age of the volcano.

gashi Izu Monogenetic Volcanic Group for the
next 10,000 years. Due to the higher temporal re-
currence rate and increased number of vents, the
probability of a new vent forming ranges from two
to three orders of magnitude greater than that of
the monogenetic volcano fields around the Yucca
Mountain Site. For lower values of smoothing coef-
ficient h, the probability tends to increase around
the vents themselves whereas for larger values of
smoothing coefficient, the probability distribution
tends to cover a wider area but produce lower val-
ues near the vents.

O In order to verify the most suitable values of the
smoothing coefficient, probability distributions
where recalculated using all edifices that formed
before 20ka. Probability was calculated for the fol-
lowing 20,000 years to present using several val-
ues of smoothing coefficient. By comparing the
distribution of the probability plots with subse-
quent vents that resulted after 20ka, it was found
that smoothing coefficient values of 5 or 6km gave

a better fit to the actual vent distribution during
that period®. Carrying out a similar verification
on pre 40ka vents it was found that probability dis-
tribution accuracy was maintained only for smooth-
ing coefficient values greater than 8km. Since the
verification using vents up until 20ka are more like
related to modern day structures, values of 5 or
6km were considered to be more accurate values
probabilistic calculations using the S model with
the Higashi 1zu MVG®. For all values of h, the
highest probability of one or more eruptions occur-
ring in the next 10,000 years is distributed in the
eastern part of the Higashi 1zu MVG. The highest
probability ranges from 1x 10" to 3x 10"

2. 4. 2 Spacio- Temporal (S- T) Model

(0 One disadvantage with the S model is that the
temporal recurrence rate does not vary locally, i.e.
it is based on a regional estimation for the whole
of the field. As such, vents with the most recent ac-
tivity are weighted the same as vents with older ac-
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Fig. 6. Maps showing the probability of a new
volcano forming during the next 10,000
years in the Higasht lzu monogenetic
volcano group calculated with the S
model. The probability calculation used
data from all vents and an observed re-
currence rate of one eruption per 2,500
years with a smoothing coefficient h = 4
km (a) and h = 6 km (b). The probability
of an eruption increases in the vicinity of
vents for lower values of h.

tivity. Using a spatic temporal statistical model
based on nearest neighbor methods® ), it is pos-
sible to include both the spatial and temporal rates
locally on a grid. At each grid point local spatic

temporal recurrence rate is calculated as follows:
m
(P) = 53— (6)
2 ujt;
i=l1

lx’y’t

O where m nearest neighbor volcanoes are deter-
mined as the minimum of , uitic, t is the time
elapsed since the formation of the ith nearest
neighbor vent, andO u; is the area of a circle

whose radius is the distance between volcano i
and point p, with u; > 1km?’. This local spatic tem-
poral recurrence rate calculation is illustrated in
Fig. 5(b). The sum of the calculated spatic tempo-
ral recurrence rates gives an estimate to the over-
all regional recurrence rate. The calculated
regional recurrence rate depends upon the num-
ber of nearest neighbors used. As with the
smoothing coefficient in the S model, the number
of nearest neighbors affects the resulting probabil-
ity distribution. A number of nearest neighbors
should be tested so that the calculated regional re-
currence rate approximates the observed regional
recurrence rate based on geological and chrono-
logical data.

0 Probabilities are calculated from the recurrence
rate values by using a Poisson distribution:

PIN> 1]1=1- exp[—talx,y’t (P)], ©)

where t is the time interval of the probability esti-
mate, a is the area about point p for which prob-
ability is estimated on the basis of recurrence rate
at point p, and A .. «p) is the spatic temporal re-
currence rate estimate at point p calculated using
equation (6) above.

0 Fig. 7 shows the result of applying the S T
model to the Higasht Izu MVG. The age data of
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Fig. 7. Map showing the probability of a new
volcano forming during the next 10,000
years in the Higashi Izu monogenetic
volcano group calculated with the S T
model and using data from all vents.
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vents of monogenetic volcanoes was taken from

9% Based on comparisons with

previous works
observed recurrence rates ', it is estimated that S

T models using 12 to 15 nearest neighbors give
the closest approximation for the Higasht Izu
MVG. The highest probability of a new volcanic
vent forming in the Higasht Izu MVG in the next
10,000 years ranges from 3x 10°' to 5x 10!
(slightly higher than that of the S model). The dis-
tribution of the highest probability is located in
the center of the volcanic field.

O In the case of monogenetic volcano groups of
the east San in district, the observed regional re-
currence rates during the Quaternary range from
1 to 4 vents per 100,000 years*® which as with the
Higashi 1zu MVG is higher than that of the YMR.
Models with 9, 10, and 11 near neighbors pro-
duced similar calculated recurrence rate estimates
to that of observed regional recurrence rates in
this region (vent age data from*® and*). Probabil-
ity plots (Fig. 8) based on 9 to 11 near neighbors
yielded values slightly higher than that of the
YMR, with highest probability values ranging
from 1x 10°% to 3x 10°%, which is an order of mag-
nitude lower than the highest probability value of
the Higasht Izu MVG.

2. 4. 3 Modified- Spatio- Temporal (M- S- T)
Model

O The probability models dealt with so far have

place the highest probability value above current
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Fig. 8. Map showing the probability of a new
volcano forming during the next 10,000
years in the east San in region calcu-
lated with the S T model.

and past volcanic edifices. However, new erup-
tions are not expected to form at the current loca-
tion of previous eruptions with monogenetic
volcanoes. To this end, a modified spatic temporal
model (abbreviated as the M S T model here)
was developed whereby the highest probability
was located either side of previous vents at an ori-
entation parallel to known shallow crustal features
such as dikes or faults (Fig. 9). In the case of the
Higashi Izu MVG, maximum horizontal compres-
sion is known and is believed to be the origin of
many of the NW SE trending dikes'™*®. Adding
this trend into the M S T model and using the
same number of nearest neighbors as in Fig. 7
yields the probability plot in Fig. 10(a). Both the
highest and overall probability does not increase
with the M S T model however the probability
distribution changes®. Compared with the S T
model, probability increases parallel to the length
of the shallow structure and decreases either side
of it.

0 The trend of maximum horizontal compression
in the east San in district is not as obvious as that
for the Izu peninsula. Geophysical studies in the
San in region have placed estimates in the region
of N4G6 70°W***, In addition, lineaments and ac-
tive faults in the vicinity of the Kannabe MVG
have a predominant orientation of N60°W. The
alignment of volcanoes in the Kannabe MVG also
has a similar trend. The probability map shown in
Fig. 10(b) is the result of applying the M S T

(a) CURRENT MODELS (b) MODIFIED MODEL

UTM (Northing)

UTM (Northing)

0.001

Probability of eruption

0

UTM (Easting) UTM (Easting)

Fig. 9(a) In current models, the highest probabil-
ity is centered on each volcano (white tri-
angle).

(b) In the modified method, the highest
probability is centered each side of cur-
rent volcano along an orientation parallel
to prevalent shallow structural features.
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Fig. 10. Map showing the probability of a new
volcano forming during the next 10,000
years in the (a) Higashi Izu MVG and (b)
Kannabe Oginosen MVG calculated with
the M S T model.

model to the E San in district with using an align-
ment/lineament trend of N60°W. Compared with
the S T (Fig. 8) model, the distribution changes
slightly and probability increases in the region
around the Kannabe MVG.

3. Summary

O Point processes are presently the most feasible
tools for probabilistic modeling of the long term
future patterns of monogenetic volcanoes because
such processes are sensitive to vent clustering
and vent alignments. Three probability models
based on point processes were applied to the Hi-
gasht Izu and Kannabe Oginosen MVG:

(1) The S model which estimates probabilities
based on the location of vents, the regional recur-
rence rate of the volcanic field and a smoothing co-
efficient. For the Higashi 1zu MVG suitable values
of smoothing coefficient range from 6 to 9km and

resulting highest probabilities of one or more vol-
canic events occurring in the next 10,000 years
range from 1x 10" *to 3x 10"

(2) The S T model estimates probabilities based
on both the locations and ages of vents. For the
Oginosenr Kannabe MVG the highest probability
of a volcanic eruption occurring in the next 10,000
years ranges from 1x 107 to 3x 10" ° and that of
the Higashi Izu MVG ranges from 3x 10" to 5x

10,

(3) The M S T model is a modified version of the
S T model that has been adapted to included ori-
entations and lengths of shallow structural fea-
tures such as dikes, lineaments and/or active
faults. Probability values do not change too signifi-
cantly but the probability distribution does.

O Overall, the estimated probability of one or
more volcanic events forming is higher in the Hi-
gashi Izu MVG than the Kannabe Oginosen
MVG. These values are in turn slightly higher
than calculated probabilities in the YMR (approxi-
mately 40 monogenetic volcanoes)®® but lower
than values for large fields such as the Springer-
ville volcanic field, Arizona which contains at least

366 volcanic events®.
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Outline of the Integrated Simulation System[ GEOMASS System[] to
Evaluate Groundwater Flow and Application to Groundwater Simulation in the Tono Area

Kaoru INABAD [ Hiromitsu SAEGUSA

Tono Geoscience Center
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[0 The Tono Geoscience Center (TGC) has been developing the GEOMASS system since 1997 to evaluate the
groundwater flow at depth in a rock mass. The system provides an integrated simulation system environment for both
model development and groundwater flow simulations. The integrated simulation system allows users to use resources
efficiently. The system also allows users to make rapid improvement of their models as data increases. Also, it is
possible to perform more realistic groundwater flow simulations due to the capability of modeling the rock mass as a
continuum with discrete hydro-structural features in the rock.

0 TGC tested the operation and usefulness of the GEOMASS system by applying to groundwater flow simulations in
the Tono area, Gifu Prefecture.

0 TGC confirmed that the system is very useful for complex geological models and multiple modeling.
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Preparation of Reference Material for Uranium and
Plutonium Measurements Using Cellulose Compound as a Stabilizer

Naoki SURUGAYAL [ Soichi SATOUO O Tetsuro HINAC O Toshiaki HIYAMA

Technical Services Division, Tokai Reprocessing Center, Tokai Works
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[ Isotope dilution mass spectrometry, considered the most reliable analytical technique for input accountancy
measurements of uranium and plutonium in spent fuel reprocessing plants, requires a well-characterized
uranium/plutonium spike. Solid spikes containing **U and **Pu have been successfully utilized in safeguards
inspections and in accountability analysis. They contain relatively large amounts of uranium and plutonium
isotopically different to the uranium and plutonium of the sample, and are usually in the dried nitrate form. However,
it is difficult to maintain and guarantee the integrity of the spike over long periods as they are in the dried nitrate form
that can flake off the glass ampoule surface. Organic coatings were investigated using cellulose acetate butyrate as a
stabilizer. The cellulose acetate butyrate had good characteristics, maintaining a thin film for a long time.
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Spent Fuel, Reprocessing, Accountancy, Safeguards, Uranium, Plutonium, Isotope Dilution Mass Spectrometry,
Reference Material, Cellulose, Coating
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JSERV

Inauguration of Searching, Reading and Downloading

Service through Internet on JSERV's English Version

1. Purpose of JSERV

O Purpose of JSERV is to improve the conven-
ience of technical information utilization, pro-
moting the wide distribution of technical
information and to increase the efficiency of re-
search and development by providing technical
information of JNC to public and outside related
parties.

0 The nickname, JSERV, is an abbreviation
taken from the underlined text shown below.

O JNC Technical Information Database Service
System

2. Overview of JSERV's English Version

O All bibliographies and author abstracts con-
cerning technical information and publication in-
formation have been transferred to a special
server and a database with almost all docu-
ments scanned and converted to PDF has been
built to provide a system that allows searching,
reading and downloading of open documents
from your PC via the Web.

3. Details of JSERV's English Version
(1) Technical Information Database:

0 Description Items: Bibliography informa-
tion, author abstracts, and PDF data of
all pages concerning disclosed technical
information.

0 Numbers:

Bibliography information, author ab-
stracts : ca.18,500 documents
PDF data of all pages: ca.7,000 docu-
ments

(2) Publication Information Database:

0 Description Items: Bibliography informa-
tion, etc., of publication information.

O Numbers: Bibliography information
16,500 documents

4. Inauguration Date through Internet on
JSERV's English Version
0 Beginning Date : February, 14, 2003

5. Uniform Resource Location of JSERV's
English Version
http://jserv-internet.jnc.go.jp/EN/

(Linked at JNC's English Homepage :
http://www.jnc.go.jp/jncweb/ )

6. Notice on JSERV's English Version

(1) The JSERV is a database mainly for Japa-
nese input.

(2) For users performing searches with English
words, the system has been designed so that
the entire search screen can be displayed in
English and English words can be searched
by installation of Japanese/English compari-
son tables for main technical terms, biblio-
graphical information, etc..

(3) Please note that garbled characters may ap-
pear in some parts of the search result display
screen when using software not compatible
with Japanese.

(4) Please note that proper Japanese characters
will appear in the search result display items
of Japanese input if Japanese Component is
downloaded from the web browser option, for
example, the Internet Option of* Internet Ex-
plorer”.

Technical Cooperation Section,
Technology Management Division,
Japan Nuclear Cycle Development Insti-
tute

TEL 8% 29 282 1122(41114)
E mail jserv@jnc.go.jp

-

000000000 NoemMmoIrm




ZREY A OIVRAER S

Japan Nuclear Cycle Development Institute

F:S #t T319-1184 % i B 38 I B =R B & &+ @ 4 — 4 9 TEL
34 =1 x & TO14-8585 @& # B H &HE m A Iy 6 5 — 2 0 TEL
B BERIRIES T A RER TO14-8510 & H B =H &H @ B @& B 3 TEL
SEIBTERE AL wEERFT TO19-1279 & # B & B m B XA 2 - 1 TEL
R B E % P T319-1194 % i B 38 I B | B & & #@4 4 — 3 3 TEL
ARXRIZE >S5 - T311-1393 X ERXWEA RAIT K HE 4002 TEL
AERRER#iE 5 - T708-0698 ®EM U B 5 H & L &®KE N 1550 TEL
RRE#EzES - TH09-5102 BREERELEMREHEMFILSI — 31 TEL
RIERILEARE 5 — T098-3207 B & XK iE ES IR A BT = E BT 1 — 8 TEL
R ® B ¥ W T100-9245 HRREHFTAHXILOANT—1-2 NKKEJLTO0R  TEL
RRAVTAA=23aVI-LA T100—-0006 HEHFTFAHXBEII-1-2 HEEA/=HEILIE  TEL
# H E # TO10-0005 RwRHEBEBHMAF3I-4-1 wBHBEZESE TEL
N 4 P B # Fh T039-3212 BEHRE L LB s AMNERFHMN TEL
L. ® = #H P TO060—0005 dtEBHRHHARRKIEAFRABCOTHE HLBEBECISE  TEL
K P E #& 5 B i T310—-0852 RPWEKFHZEAI78-25 REEME/HMEILARE  TEL
BB

WASHINGTON JNC Washington Office TEL
Suite715,2600 Virginia Avenue, N. W., Washington D.C.20037—-1905 FAX

U.S.A.
PARIS JNC Paris Office TEL
4—8, Rue Sainte—Anne, 75001 PARIS FAX

France

(029) 282—1122
(0770) 23—3021
(0770) 26—1221
(0770) 39—1031
(029) 282—1111
(029) 267—4141
(0868) 44—2211
(0572) 53—-0211
(01632) 5—-2022
(03) 5220—-3311
(03) 3597—-9497
(0776) 25—3040
(0175) 71—-2716
(911) 200—1681
(029) 301—1020

202-338—-3770
202—338—-3771

1-4260—-3101
1-4260—-2413

YA OV EERHR

JNC Technical Review
No.18 2003.3

2003%F3H20B%17

©2003 ®MEYA I REKE

wEXET BB A O )VEREE RINERE iR
T319-1184 R EAC AR BAIAIA4-49
TEL:029(282)1122(1%) FAX:029(282) 7980
E-Mail:gihoh@jnc.go.jp URL:http://www.jnc.go.jp/
& 1E WIS EERIFR =t

T319-1112 RBEREEBRBHNNMRFFR3IT15-3
TEL:029(282)0370 FAX:029(282)0524
E-Mail:info@i-printing.co.jp URL: http://www.i-printing.co.jp/

©2003 Japan Nuclear Cycle Development Institute

Published by ~ Technical Cooperation Section, Technology Management Division,
Japan Nuclear Cycle Development Institute

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki 319-1184, Japan



7. o v
¥ s 7 ot Fonctiisrto
. = r= wvelonmenit Institnte
lear Cyecle Development .



	サイクル機構技報No.18
	技術報告
	18-1 再結晶組織を有するODSフェライト鋼被覆管の二段軟化熱処理技術開発
	1. はじめに
	2. 従来技術・課題
	3. 再結晶被覆管製造技術開発
	3.1 試験材
	3.2 途中軟化熱処理試験
	3.2.1 試験方法
	3.2.2 試験結果
	3.2.3 考察

	3.3 二段軟化熱処理技術開発試験
	3.3.1 試験方法
	3.3.2 試験結果
	3.3.3 考察


	4. 被覆管の強度特性
	4.1 試験方法
	4.2 試験結果

	5. おわりに


	研究報告
	18-2「もんじゅ」高度化炉心概念の研究（Ⅱ）－長期運転サイクル・高燃焼度炉心概念－
	1. はじめに
	2. 高度化炉心概念・仕様検討
	2.1 基本条件（前提条件）
	2.2 炉心基本仕様の検討

	3. 高度化炉心概念の炉心特性評価
	3.1 炉心特性評価方法
	3.2 炉心特性評価結果

	4. 検討・考察
	5. おわりに

	18-3 レーザー誘起ブレークダウン分光法を用いたナトリウムエアロゾル検知に関する研究
	1. はじめに
	2. ナトリウムエアロゾル計測系
	2.1 LIBSを用いたナトリウムエアロゾルの計測原理
	2.2 計測系の検討

	3. 検出特性評価試験
	3.1 試験条件
	3.2 結果と考察

	4. まとめ

	18-4 原子炉出口温度高温化に適合するナトリウム冷却金属燃料炉心の検討
	1. はじめに
	2. 検討の方針
	2.1 出力分布変化抑制の方策
	2.2 検討の対象及び検討条件

	3. 炉心核特性検討
	3.1 予備検討
	3.2 中型炉（500MWe級）の炉心仕様検討
	3.3 主要核特性検討結果
	3.4 炉心の柔軟性

	4. 金属燃料炉心における非均質効果の検討
	4.1 評価方法
	4.2 評価結果

	5. 冷却材高温条件での炉心熱特性検討
	6. おわりに

	18-5 原位置トレーサ試験より得られる核種移行パラメータ値の不確実性評価
	1. はじめに
	2. 核種移行逆解析手法
	2.1 核種移行支配方程式
	2.2 最尤推定法
	2.3 パラメータ同定値の信頼区間の算定
	2.4 最適モデルの選定基準

	3. スウェーデンAspo島原位置トレーサ試験
	4. 逆解析の概要
	4.1 解析ケースの設定
	4.2 パラメータ同定手順

	5. 逆解析結果
	5.1 １経路モデルによる解析結果
	5.2 ２経路モデルによる解析結果
	5.3 ３経路モデルによる解析結果
	5.4 最適モデルの検討

	6. まとめと今後の課題

	18-6 亀裂状媒体水理試験設備（LABROCK）による天然亀裂内の透水・物質移行特性評価
	1. はじめに
	2. 試験概要
	2.1 供試体と試験装置の概要
	2.2 透水・トレーサー試験の概要

	3. 垂直応力無負荷状態での透水・トレーサー試験
	3.1 試験ケース
	3.2 試験結果と考察

	4. 垂直応力を負荷した透水・トレーサー試験
	4.1 試験ケース
	4.2 試験結果と考察

	5. おわりに

	18-7 Probabilistic Approaches for Predicting the Long‐Term Spatial and Temporal Characteristics of Monogenetic Volcanoes; Application to Two Monogenetic Volcano Fields in Japan.
	1. Introduction
	2. Probability estimates and models
	2.1 Volcanic 'event' definitions
	2.2 Recurrence rates
	2.3 Spatial characteristics of monogenetic volcanoes
	2.4 Modeling the future long‐term patterns of monogenetic volcanoes
	2.4.1 Spatial (S) Model
	2.4.2 Spacio‐Temporal (S-T) Model
	2.4.3 Modified-Spatio-Temporal (M-S-T) Model


	3. Summary

	18-8 地下水流動の予測解析統合システム（GEOMASSシステム）の概要と東濃地域への適用事例
	1. はじめに
	2. システムの概要
	2.1 EarthVision
	2.2 Frac-Affinity Interface
	2.3 Frac-Affinity本体

	3. 東濃地域をモデルとした適用事例
	3.1 解析実施領域
	3.2 使用データ
	3.3 EarthVisionを用いた地質構造モデルの構築
	3.4 Frac-Affinityネットワークの構築
	3.5 FA本体による地下水流動の数値解析と解析結果の可視化
	3.6 考察

	4. まとめ

	18-9 酢酸セルロース化合物をコーティング剤としたウラン・プルトニウム分析用標準物質の開発
	1. はじめに
	2. 実験方法
	2.1 母液試料及びLSDスパイクの調製方法
	2.2 コーティング剤の選定
	2.3 母液及びCAB-LSDスパイクの検定のための試験
	2.4 検定のための前処理操作及び分析法

	3. 結果及び考察
	3.1 LSDスパイクへのCABのコーティング条件の最適化
	3.2 CABをコーティングしたLSDスパイクの特性
	3.3 母液濃度の確認分析の結果
	3.4 CAB-LSDスパイクの確認分析の結果
	3.5 シミュレーション分析の結果
	3.6 調製試料の検定結果のまとめ

	4. おわりに


	会議報告
	国際特別研究員による2002年度研究成果報告会 －2002年11月14日～15日開催－
	1. はじめに
	2. 報告会の概要
	3. おわりに

	高速増殖炉サイクル研究開発セミナー ～若手研究者と語る研究開発の将来展望～ －2003年2月7日開催－
	1. はじめに
	2. セミナー概要
	2.1 総括報告
	2.2 特別報告
	2.3 技術報告
	2.4 総合討論
	2.5 ポスターセッション

	3. おわりに


	概況報告
	－高速増殖炉サイクルの研究開発－
	高速増殖原型炉「もんじゅ」の研究開発
	1. 高速増殖原型炉「もんじゅ」
	2.「もんじゅ」に係る研究開発
	2.1 研究開発
	2.2 教育訓練
	2.3 国際協力
	2.4 技術情報管理

	3. 外部機関との研究協力

	高速増殖炉サイクル実用化戦略調査研究
	1. はじめに
	2. FBRシステム
	3. 燃料サイクルシステム
	4. 統合評価

	高速増殖炉の研究開発
	1. 高速増殖炉固有の研究開発
	1.1 安全性の研究
	1.2 炉心・燃料の研究
	1.3 構造・材料の研究

	2. 高速実験炉「常陽」

	高速増殖炉燃料の研究開発
	1. 燃料の研究開発
	2. 燃料製造技術開発
	3. 燃料製造

	高速増殖炉燃料再処理技術の研究開発
	1. 再処理プロセスの開発
	1.1 湿式法
	1.2 乾式法

	2. 機器・材料開発
	2.1 前処理工程機器開発
	2.2 分離工程機器開発
	2.3 材料技術開発

	3. 関連施設の設計・建設
	3.1 リサイクル機器試験施設（RETF）の計画



	高レベル放射性廃棄物の地層処分技術に関する研究開発
	1. 地層処分研究開発
	1.1 処分技術の信頼性向上
	1.2 安全評価手法の高度化

	2. 深地層の科学的研究
	2.1 地質環境の長期安定性に関する研究
	2.2 地質環境特性に関する調査研究
	2.3 超深地層研究所計画
	2.4 幌延深地層研究計画

	3. 国際共同研究
	4. 関係機関との協力
	5. 研究成果の公的資源化

	軽水炉燃料再処理技術の研究開発
	1. 再処理施設
	1.1 硝酸プルトニウム転換
	1.2 ガラス固化技術開発施設（TVF）開発運転
	1.3 ガラス溶融炉の更新

	2. 技術開発
	2.1 軽水炉燃料の再処理技術開発

	3. 関連施設の設計・建設
	3.1 低放射性濃縮廃液貯蔵施設（LWSF）
	3.2 低放射性廃棄物処理技術開発施設（LWTF）


	環境保全対策
	1. 低レベル放射性廃棄物の管理
	1.1 低レベル放射性廃棄物管理計画
	1.2 低レベル放射性廃棄物処理技術開発
	1.3 低レベル放射性廃棄物（TRU廃棄物）の処分技術開発
	1.4 ナトリウム洗浄・処理技術の開発
	1.5 放射性廃棄物管理

	2. 廃止措置技術開発
	2.1「ふげん」の廃止措置
	2.2 製錬転換施設の廃止措置
	2.3 遠心機処理技術開発
	2.4 解体エンジニアリングシステムの構築
	2.5 デコミッショニング技術の開発
	2.6 DCA廃止措置

	3. 鉱山跡措置
	4. 関連施設の設計・建設
	4.1 低放射性濃縮廃液貯蔵施設（LWSF）
	4.2 低放射性廃棄物処理技術開発施設（LWTF）
	4.3 第2ウラン系廃棄物貯蔵施設（第2UWSF）
	4.4 固体廃棄物処理技術開発施設（LEDF）


	ウラン濃縮
	1. 原型プラント
	2. 濃縮工学施設
	3. 滞留ウラン除去・回収技術開発

	新型転換炉の研究開発
	1. 新型転換炉「ふげん」
	2.「ふげん」用燃料
	2.1 燃料製造
	2.2 燃料の装荷，搬出，輸送等

	3. 技術開発
	3.1 照射後試験
	3.2 高燃焼度MOX燃料の再処理特性研究
	3.3 課題評価

	4. 国際貢献
	4.1 文部科学省原子力研究交流制度に基づく協力

	5. 廃止措置準備

	核物質管理と核不拡散対応
	1. 核物質管理
	1.1 核物質防護
	1.2 核物質の輸送
	1.3 計量管理報告

	2. 核不拡散・保障措置
	2.1 核不拡散
	2.2 保障措置研究・技術開発


	安全管理と安全研究
	1. 個人被ばく線量測定・評価技術の高度化
	1.1 外部被ばく線量測定・評価技術の高度化研究
	1.2 内部被ばく線量測定・評価技術の高度化研究

	2. 放射線モニタリング技術の高度化研究
	2.1 放射線測定器の校正手法の高度化研究
	2.2 臨界監視技術の高度化に関する研究
	2.3 走行式放射線モニタの高度化に関する研究
	2.4 放射線モニタのシミュレーション応答解析に関する研究

	3. 環境安全技術の高度化研究
	3.1 海洋環境における放射性物質移行モデルに関する研究
	3.2 環境試料の分析及び測定技術の高度化に関する研究
	3.3 大気中ラドン濃度の測定

	4. 安全工学研究
	4.1 異常事象時における換気系の安全性に関する研究
	4.2 核燃料施設への静的安全機器の適用性に関する研究
	4.3 核燃料施設の安全解析手法の開発・整備
	4.4 核燃料施設の確率論的安全評価の適用研究



	国際協力
	国際会議，海外派遣・留学，主要外国人の来訪，国際協力協定，余剰兵器解体プルトニウム処分協力
	1. 国際会議
	1.1 国内
	1.2 国外

	2. 海外派遣・留学
	3. 主要外国人の来訪
	4. 国際協力協定
	5. 余剰兵器解体プルトニウム（解体プル）処分協力


	活動報告
	業務品質保証活動
	1. 経営管理サイクルと業務品質改善活動
	2. 指導会
	3. 理事長診断会
	4. 安全・品質監査
	5. 品質保証委員会
	6. ISOの認証取得・維持活動の推進
	7. 業務品質保証に関する階層別教育

	外部発表
	1. 外部発表
	1.1 外部発表実施状況
	1.2 2002年の日本原子力学会秋の大会における口頭発表


	技術情報管理，情報システム
	1. 技術情報管理
	2. 情報システム

	大学等との研究協力，社内公募型研究
	1. 大学等との研究協力
	1.1 先行基礎工学研究
	1.2 核燃料サイクル公募型研究
	1.3 博士研究員制度

	2. 社内公募型研究

	技術協力・技術移転，開発技術の利用・展開，施設・設備の供用，国内技術協力研修
	1. 技術協力･技術移転
	2. 開発技術の利用・展開
	2.1 先端原子力関連技術成果展開事業
	2.2 特許･コンピュータコードの利用

	3. 施設・設備の供用
	4. 国内技術協力研修

	特許・実用新案紹介
	1. 目的・効果
	2. 技術の概要


	お知らせ
	成果情報データベースシステム（JSERV）の社外利用の運用開始について
	1. JSERVの目的
	2. JSERVの概要
	3. JSERVの利用方法
	4. JSERVの社外利用の運用開始日

	Inauguration of Searching, Reading and Downloading Service through Internet on JSERV's English Version
	1. Purpose of JSERV
	2. Overview of JSERV's English Version
	3. Details of JSERV's English Version
	4. Inauguration Date through Internet on JSERV's English Version
	5. Uniform Resource Location of JSERV's English Version
	6. Notice on JSERV's English Version




