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Resulis of System Decontamination at the B-loop of Reactor
Cooling System in FUGEN by the Oxidization Reduction
Decontamination Method
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FUGEN Nuclear Power Station, Tsuruga Head Office
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A system decontamination of the B-loop of the reactor cooling system of FUGEN was carried out by the
newly developed oxidization-reduction decontamination method (the HOP process using hydrazine, oxalic

acid and potassium permanganate) in February 1999.

The purpose of the decontamination was to reduce

the exposure dose during the overhaul work of the re-circulation pumps, and to achieve effective
suppression of the surface radioactivity build-up by combining the decontamination with the zinc injection

which follows the decontamination.

As a result of the decontamination, the dose rate of the piping surface in the overhaul work area
decreased sufficiently, and a high average decontamination factor of up to 20 was obtained. The dose
equivalent during the overhaul work was reduced to 0.8 man - Sv. which was about 1/6 of the 4.5 man * Sv

estimated in the case of no decontamination.
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Reduction of Exposure Dose, System Chemical Decontamination. Oxidization-Reduction Decontamination
Method, HOP (Hydrazine, Qxalic Acid and Potassium Permanganate) Process, Decontamination Factor(DF),
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Results of the IAEA/RCA Personal Dosemeter Intercomparison

Norio TSUJIMURA Takumaro MOMOSE Naomi HAYASHI

Environment and Safety Division, Tokai Works

EPEEF 4B (IAEA) 3. MU hilE (RCA) OSHRPFERBEORIE oY s PO—REL
T, 19902 5 7 U 7 #EENS L Lk THAANGEHOEEIKEBE L =, ¥4 2 LEBRIZEIR
PR 199045 5 19964 F TOEH 4 M Z OMAEREIZSML CHh D, % 3 ELRRIIFEARES O
Mgt e —#BEY L 7=,

AMERTIE, BE 4 HOMEELEOBREID 20, BHOARBARES TH BTLD/ Yy ¥D
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ICBET AN LOBEA BT 5 I LR TE L,

The intercomparison of personal dosemeters for photon was carried out between 1990 and 1996 as part
of the IAEA/RCA “Strengthening of radiation protection infrastructure” project. Japan Nuclear Cycle
Development Institute participated in the intercomparison as one of the in-house personal dosimetry
service organizations in Japan and also served the host irradiating laboratory.

This report summarizes the dose evaluation results obtained from the JNC-TLD badges in the past four
intercomparison programs. In the latest intercomparison the evaluated doses agreed to the reference doses

with an accuracy of 10%.
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Intercomparison, Operational Quantity, Personal Dose Equivalent (Hp(d)), TLD badge, Phantom
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BERES 1 7-3 Report of Annular Pellet Fabrication Technology Development

—OQutlines of Development Program and Interim Result—

Susumu MINAKAWA Takao KAWASAKI Yukio HANAWA
Plutonium Fuel Fabrication Division, Plutonium Fuel Center, Tokai Works
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We, the Japan Nuclear Cycle Development Institute (JNC). have been developing fabrication of hollow
annular pellets. The fabrication technology of annular pellets reduces fuel costs, which is necessary to
achieve JNC's mission (establishment of a FBR cycle). This development has 5 phases. Now, JNC has
reached Phase 3 which is the completion of designing, making and installing the prototype equipment of
granulation and pressing. This paper summarizes whole development program and the interim results at
Phase 3.

In all the nuclear fuel fabrication plants, there is not system that makes 6 pieces of annular pellets
through one cycle automatically, but now. this system has been developed for the first time by JNC. It
achieves productivity of rotary press which has high compacting.

F—J— K

MOXAREE, ey v b BUESHNBEZE. FBRY A v, @k, A, e

MOX Fuel, Annular Pellets, Development Fabrication Technology. FBR Cycle, Granulation, Pressing,
Prototype Equipment
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The Development of the Centrifuges Dismantling at the
Enrichment Plant
-—Development of Reduction Methodology for the Radioactive Waste—

Yuzi ENDO Shinobu KATAOKA Tosihiro YAMANAKA
Yutaka MITA

Facility Management Division, Ningyo-toge Environmental Engineering
Center
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We installed the centrifuges dismantle equipment and started the testing operation at the Enrichment
Engineering Facility in Ningyo-toge Environmental Engineering Center, JNC.
The purpose of the technological development is as follows.
- Disappearance of the sensitive information about centrifuge designs from nuclear non-proliferation policy
viewpoint.
- Decontamination of used centrifuges and decrease of the radioactive waste.
We have been studying the decontamination methodology using test pieces by the benchmark test.As the
results, we confirmed that an effectiveness of decontamination is achieved as same as the level of uranium
concentration within the materials for non-nuclear use.
Currently, we are carrying out the fundamental test regarding the establishment of the dismantling
conditions for used centrifuges.
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Uranium Enrichment, Nuclear Non-Proliferation. Centrifuge, Radioactive Waste, Decontamination,
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Systematic Logging Utilizing a Log Sheet Designed for Drill Core

Descriptions - An Example in Uranium Exploration Activities -
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We describe the log sheets used during uranium exploration activities for unconformity-related uranium
deposits by JNC.

The purpose of using the logging sheets is to standardize the objects which all geologists must observe
and for data quality assurance. The log sheets are a three-part set describing basement lithology,
sandstone lithology and geotechnics.

We devised our own log sheets to describe both the sandstone and the underlying basement rock when we
started exploration in Athabasca Basin, Canada. We modified the sheets to gain a better understanding of
the geological features related to uranium mineralization, and made final improvements to satisfy required
quality based on the criteria of descriptive objects and accuracy. Use of the log sheets resulted in effective

performance of core logging and improvement in the display of data.
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Conceptual Design Study on Upgraded Monju Cores

Hidehito KINJO Hitoshi YOKOBORI ™

International Corporation and Technology Development Center,
Tsuruga Head Office

#* Advanced Reactor Technology Co.,Lid.

YEABERERH LY £ —TiE. [8ACw] FOERBL CEROFBREM 23T 5 L DB AL
5., BREEREE L REEY 4 2 LEBLSEOF MR L e . BB RS U ToBeeiiE (R
SHESIER. PHTHREENKX) & B L XEEELFLEES A MRET L 2, ZorF0MeEm E & et
HRERA EISEA T 5 F o A — B AR A BEE L v  AdULICEARE L, FEFO - B,
BA FRIBER F v 7 75058, IR RIRE RS 25 L 72,

Z OEER ., PR, BAEFEAOEBEL M A D OMEOMEEE L (P OEERE 10 MW/t |
P4 R 6 ¥ ALY L) BER. 2AFONIC 6 ~120REEBARIRCE S LORBLER,
TRk EBFELE LTORHEERAL 2,

A conceptual design study has been performed in the International Corporation and Technology
Development Center to investigate the performance of upgraded future Monju cores with increased fuel
burnup of 100GWd/t (discharged subassembly average) and longer refueling intervals of at least 180
efpd/cycle. The cores also provide an irradiation capability as a test bed for high neutron fluence and other
experiments. Core configuration and fuel specification of higher fuel pellet density has been parametrically
investigated to satisfy the above requirements. Evaluations of the major core characteristics have been
made with respect to core neutronics, safety parameters (such as sodium void reactivity and Doppler
effect), thermal hydraulics and reactivity control.

It can be said that these cores could achieve the targeted core performance and provide six to twelve test
spaces with higher neutron flux level, without causing remarkable draw-back on the core neutronics and
safety aspects. The upgraded core concept has, therefore, been found basically feasible.

-
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W TEEINIGE Ak/kk' 435K 721,
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T = :
dr (7‘+500j
In| =
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L DEET S,
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TSRS P LR EROEE LA B L.
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FH RS T3,

3) F U LAERA FREE

HWEFTHBFBIORT LI, [8ALw] &
BH OB AL T 5ETE > TR DL P
WERA BT 5 Z &idmns, BusH4 F{ELx
& OFURR 22 4 TORISEZEAL & . ORI
Bo—@EE UCEHMET 5,

2 RICRZIAR TO—REBEEIZ X D KIDEZE
IhERD B, 7 b U7 LE4 FEGER, EWEF
DO PEFER, BEEP TR A ISR 4 FEREOWr
WL b RIGEENNERD B, F b )Tk
4 PRI C708ES%h I 7 i AT L., Th
 EBPOOTORT T 2~ e RnT, R
4 FERD18HEEN ~ 7 v &2 fE T 5, 18%F
WERw o ol A o, BEIEIE TV, R A
FRISE#EZ KD 5,

EHiT, =Y 7L NERBIN TR O NZE/C
(S2ERE /3P BE) ORIIE 2 JR7UE & JEREEITE
AL, R4 FREEERD S,

V=q X[ (E55E) + (WRIE) -+ (EHEE) |
+ppx[Gwm=zE)] e (2)

« RIS B E/CHIERT
B IWHEIEICN T B E/CRIERT

(4) IR & SRS I ST R

R AR R & 51 PORRE T O SR k.
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AEZ TS5 X — A EMEITO, EEPETRY
NRILH B NL E L BRI R RUR B
INE L B T3y — 2B U, & 5Ii&HE
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R — 2 1 —HBAREEAQ. FLEE D 93cm
R — R 2 —HAFEEB.FLEE ¢ 98cm
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[ — w7 b ], FCA. ZPPRZ O SR EER AT
R [3AUw] HRERERENTIC X0 2 OEHEM%
L W5, HIZ RSO C/E (BHEE
HERE) 130.96~1.04. HIFNEMEDC/ER0.95
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HYHY U SEH R 3 8 13 IE T 10 MW/t e 2 %
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FOBEE, ReME M 5 LB RIE
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BEHEFE (X10"n/sec/om?) 3.3 3.4 3.3 2.7 3.7,
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AP R BIEERME + (%6 Alvkk) 8.0 8.5 8.2 7.5 7.8
H BB (0—100%, %6 Ak/KK) 1.02 1.04 1.02 1.10 1.22
RERTRE/ <Ly PRERE (C) - 700/2600 - - 675/2580
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AT LI, [ACw] BWHAMBHEL T
FFOMEA B35 Z & idxungs, i 150
BB AR AA PLL 2B BRKRIGE %
KB LM145X107 Ak/KkKk & 5 D . BT O
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BIE 1) OISR - BRI IC d5 0 B 4
SR IR RE RIS, BRI R A ML
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BELS O PHEHE 4 17 - 7o /R, BT EER
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— FOTEE L. RREBFBADOVThOES

HEHE700CEBAL I L 2R LTS, &

7= PIER P DB Ry AT, BRIV PO

ERESE A KB I & g 2 IR B BRI (2

a4 BIEBRISE/NT 2R e o 00 ~3%) T, BTV v FEHHREO—EEF
oo
) B BEALFD DERICHAESSY L2410, HESRERER
IR REFELR| TFEER [RREGLR EARHEEBINSZIEIZET T 5,
L AL o FigiL:

URE] 2595 | 259 | 2299 | 2559) @ UL E 3 OB EE28E K
B 77w 1.6 1.6 1.4 1.3 (375W/cm) @ﬁ@*ﬁ’&‘—‘] 2 12T, mﬂ%
LR 2.6 - 3.2 - EIRE 2B ORBETFEICIDEHE L, £

RO B RER 1.0 - 1.0 ~ DFER . 100%E RS H 785 F OV 114%358 HY T3 BEER

N V=] > S o 3 o,
e s - s - BHRERRIE I3 Z 2, #92,410°C, $92,600°C
L, BRRHEE e (2,650°C) BIT L%
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= - 272,
FRERICE &R 6.9 3.0 7.3 2.7 N .
GRAH) 2) 107 AEY 4 2 M LIFLORE
FIRE A AR o _ . R
(BB 7.0 7 7-6 5.3 FRCIF OB & &0 CHEIES 5 BE AL
=5 HE&HHD. AEBRUHAETRSEE
s B AR
R |mew| Bk | Ean | mEE | £at | Sk | Kan | wmE | o® HE
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® (W/em) | (MW) (€) | (kg/sec) | (Wiem) | (MW) | ('C) *' | (kgisec)*?| (kg/sec)
1 18 357 4.73 666 21.35 373 51 687 20.50 -15.30
2 12 348 4.46 667 20.04 375 5.14 708 20.57 6.36
3 24 336 4,20 666 19.04 375 5.03 718 20.25 29.04
4 24 319 3.9 666 17.67 309 4.12 680 16.52 -27.60
5 30 306 3.71 667 16.47 334 4.33 711 17.11 19.20
8 42 349 4.14 664 19.24 355 4,34 676 17.76 -62.16
7 18 303 3.39 667 16.17 307 3.59 682 15.24 ~16.74
8 30 282 3.19 674 14.64 302 3.52 702 14.77 3.90
* 1 EESHREO E  THE L A HEERE &f : -63.30
* 2 WEEREST00CLIT & 5 5 S HULER/I R
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Viewpoint of Defining the Groundwater Chemistry for the
Performance Assessment on Geological Disposal of High Level
Radioactive Waste

Hiroshi SASAMOTO Mikazu YUI
Waste Isolation Research Division, Waste Management and Fuel Cycle
Research Cenier, Tokai Works

AT, HIBLATIZRERE 2 XD £ LIS B HEERHED 720 O T AKREREIZH T 5
FAFIZOWTHET 2, 81 XM0 FLHTOEFRICMA . FAMEE B U BET 20 (2 28
B A RNC. WRIAUVHVE BB A MR L. O MRERHll O BB R L T, (R % 5 FEDE
FOUHTFRAEBE Lz, Zh o OEAERIH T ARD MRV LOBEEICBL T, SERICHED < Kk

LB

TAT — 2 OFEEF N, ERMEOGSEN. T AKERRIZEY 2 R FRIL R OCRIED H %
M ABRELEVE VLS RBEOMLS HE A AR Lz, ZOER. V7 7L v Ay —RIZR/LT
2K RS pHAYHE TR, HUBREA T o — S U IR MK RS pHA Tk & & 4 3 BE L 7.

This report presents the viewpoint of defining the groundwater chemistry for performance assessment of
the second progress report (i.e., H-12 report) for research and development on geological disposal. Based
on the resulis of statistical analysis (binary scatter plots) of the measured data in addition to the
consideration of the first progress report (i.e., H-3 report), we defined the five hypothetically modeled
groundwaters considering the general geological conditions and importance for performance assessment. In
order to evaluate the priority of groundwater chemistries, we have analyzed the above five hypothetical
groundwaters by considering the results of multivariate statistical analyses. data reliability, evidence Jfor
geochemical controls on groundwater chemistry and exclusion criteria for potential repository sites in
Japan. As a result, the fresh reducing high pH (FRHP) type groundwater has been selected for the Reference
Case analysis, and the saline reducing high pH (SRHP) type groundwater has been selected for the
Alternative Geological Environmental Case analysis, respectively.

F—— F
MBSy, 852 RELD & L. WAk, WERPEROMNT, MRS

Geological Disposal, Second Progress Report, Groundwater, Statistical Analysis, Performance Assessment
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SEF—] (LT, 1 XREhELD]) A%

B U IVEHERER No.7  2000. 6



60 MM E

Xn/=P, ZORBEZT. RBENSB T 5 HE
Wy DFEHTEE M A R 3 2 & S HELS SRR
RO (LI L] IZRKRDLENTW S,

ZhETIC. BASENC BT DT ARKE DO
RIEIET % 720, ZESHOM TARICE Y 5 A
SR A ISR - AE L TR Y, ZoME. OF -
4 D EERLIE. BB PWmR - HWENER A &1
BUBHTARTHD, HIRKICRD 5 5, O
BERTAN - B A B (LR T EALIC B3 B A A
WZEBHENIIE -T2, LT, Zhbolh
BFOF— 05, WBEOHEBRBERNETE 5
PEUIELSEET B E WS B L HIZSL > T, HfFL
Sy HME & B & O BRI T AROCERMEE %
WMETHILIIREMTH D, £ 2T, B 1R
F LR TIE, TP KROKEERIZEL T, —AH
ISHEATBE L 2 5 5 HEER £ B OBz 4
BLTCHED O MR EICHEDE, FE LIk
VT 2 ZB L ERILFTTLICE O
TARAE & Bz L 727,

IR ELDITBWTE, EAMIIE 1R
O F L L RRREE LT T, HEESHIEID 72 D
FA Y2y o T ARKE A IR T
NIZEDBELEY, AL, BRICY 25T,
BrEhBETE2EMT—x &2/, F1X
B ELDTHREZNETFTILHTARKEDZY
MAEME L. BE. T AROBEALEZ AL, &
7z, MEEFEREEATIC L D . JHEME X M7z T KD
MM AR T B & & BT, ETF L TR A RRE
35 L TOMERLAERARILOD 22 4 M R R IED &
5 R A SR U &0 S BRE O ALY 5 ¢ A B
F A, WEBMAL L 2T LD MEREESEM R E T 5 H
TARAKE & UCOERE 2 BRET L 72,

2. MEEEMED 2ODY A PP xRy VT
KB DERE

PERESHI ORI, MBS & 2 T A RUNE D
BRIBORICb-2FFH2BET ST VALY
FOAIFEDNT, ZOEHERRITHETILIC
S HERN a5, EEEFHEO /0D )
F e LT, TR UA AR & B g
MRETED AR OR B ET 5) Ly
F A (ORatEREY & ARMBIEOEENEE)
DD RKIENS, T2 TR, AT FUA
BB TERT U TARKEDOREIZEE L TR
Do

FAENCH TR, AR RR E > Tk
W2, B2 RELD £ DIZBIT ST ARKED
REIZHK Iz TIE, F1RED £ L0 L FERRIZY

A2 RxY w VBBRTITORENH B, Lz
2o T, EBEAHIRIE T 0 2 & FEL 2k
L2EET NI L DT ARNKEEZRET 5 HTESH
BTHB, 72720, BEIZH Tz TE, FHEMED
B B RPHE & DI & B T F IV T RO R L
EMEIT S5 EPEETH S, TI T, BITMIER
FTEILFIAZED, B2 XEDIZEKIT S
PERERHA D 220D 4 ¥ x 3 U v 7 LM ARK

BAEBEL T,

O FERPF— 2 D@EE

@ 2 AR AT IS E D < N KO AL
@ FEAEUL X N7z T RO E F L

@ ZBESRETFREANT (ZEREM) 103D

B FILH T KD 24 M FTA

PERESTPN _ERRE T S T ARAKRE & LT oOEE
& ORET
ERRORFIEIZE T 2 BATAFTIC DN T . &4,
PIMIZEE 9 5%,

S)

2.1 THF—4ORE

BAENZ I B FAKBEOME 20883 5 7=
WITNEE X N2 T AT — 213, $915,0000 12 %
K2, Zodicid, BRI SICBEE L
72T —a b dH 0, RMEOEL—ARID TR X h
T AREIZHEZAHNE D KpHART T — 4
BENTWS, E72, BRI v ZOMEHZED
. 7 — A DOEFEENFE ST, 22T,
DIFD &S PN T — 2 23BE L 72,
(1) pH&MIZXk 5% ®E
57=pH=100%HIZH 55 — 4 #BEL 7=,
FEARROHTRDIGE . HE. GO SHIC X
o> TH U2 REEN A BRHTARPIZEF L. Higrh
DM E B L. AP T IL ) LR A B
X, pHB 7 A VENCEIT T3 LB L oMb,
F T, KRR EAKDFHEIC H B RO MG E
(pH=5.7) %pHOTRE L7z, £7-. pHOJEH
ICEWREEIE. BEOE A —AKRISTIEE £ 12
WODT, pH=10% FREREL 2, TH.ID &
5 ZpHMEBIZ, WAROH TFRIZOWTE 4
WHTESLEZONTWSY, ZOpHEHIZ L
BB EDRER . K914,0000F0D 57 — & HEE S hiz,
(2) BR/SNT V 2OREHIET S HE

BRSNS Y 20BN N2> T, 9. B4
F v & UTNa", K'Y, Ca®t. Mgt BA AV
L LTCI™, SO . HCO, A NTEHELTF— 4
EBE LIz, TDH%, A 4 BEOEIZG U,
B4 A4 a4 Y OBERING Y A EB/ALITO
MO RRET L 72,
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D &F4 A v H 0 ~3.0meq/LDKF
SBA v (meq/L) — 2 &4 % ~ (meq/L)

==40.2meq/LLIA
@ &Fa4 F v H38.0~10.0meq/ LD

SEBA A Y (meq/L) — Sk&4 4 (meq/L)
SA A (meq/L) — 2F&4 4 (meq/L)

X100

=+ 2 %LIN
® &f&A F v »10.0~800meq/ LD

SkEA LY (meq/L) — SF&EA 4 v (meq/L)
SFEA A (meq/L) — SFaEA KV (meq/L)

X100

=2 ~ 5 %N

ZDES BNV AOKBEFICED, B
5,00004:00 7 — 4 AHBE S iz,
MRC@QDEBEFRITEE ENT — XT3,
YRR IR R Hh Bt I8 2 & D3 TT RIR RO B Mg
DF — 2 LB B AR O 7 -2 6 &% h T
VW3, HFREROEOHIRO T — 2, faiE
KUNEEI A St L 3 BBA T THLI L THE
X, BEAENEHTRYF )L ICHHEENE T —
AP UTIRE LS, £, BRI R
LWHEB T % 7200 L EE ~RERE L & .
FRB v B % R &5 5 FAKRBRD 7 — & »3
%< WY AR XD & D RO T — &k
i, FZ T HUTOR).WDEBFEEIZ.IND
DOHIRIZF LT B EEBLONE T — X &I L7,
(3) (3°C/100m) X & (m) +20°CEMIC & 558 E

AU 31T 5 FHHy & R ED 23 100m 72 0
3CThsAZL7EHEBRL, HTAKEDS ERTE
BMANBMEED &R XWNIEE. 75 H» DB
BT TOBOREMEN H B L E L TF — 4 &Rt
L7z, Ak, 22T, HFEKROFHHLAKE L
LT20°C AR L 720 2D K S i iBE R % ZE
U7 FTAREBODSEEE IS U 2B EORR.
1,300 7 — & B RE X iz,
(4) HRBOFEIHIC X 2B E

HIHCB B DFER L A B HE & LT
e EENRSEZEEALNTVWEY 20, 8
it o 7 — 2 135 L7z, 2D & 5 IZ8 NS
BrhoF— 2 5B H I LIk, BEBIC
300UFEEBDF — 2 INBE SNz,

ks, B -840 - R A EICBW TR,
HBRPEFIZEO—B & U CEBMED b 5 BT
KF— (B THBYP & SEHIRIC
BFWCd, ALY THMOF F 2707 F a7l
RO E U THEHKRDOITKT — 4 386 hT

MEHE 61

Wz, ZhenF—2id, WFERE FRER1)~@)
OFEREAWM-T 2256, FE)~WDFNE
IZRODBE I N-EENEE & 31, XETEET 2
BAHREHRT DT — 4 & LTER L 72,

2.2 2 LS IRETSRIEENTICE D CHF AR OEREME

1RED F 20T, By Y R T ADM
BESTA DL > & FARDALERMEEIZ b B
HFAMA L., ZnbdD > SrEaarli_FEB LK
¥ (pH. BMALEITEN . HCO, IBE A L) o
LT, —BRISEETTEEE 5 2 & N B BRI D
xEF LU, RARR & BT K & U T 4 FEE
O TFARKEZF/EL Y (BAREpHA :
Fresh Reducing High pH. BEAREpHA! @ Fresh
Reducing Low pH. VK % & pHZA! | Saline
Reducing High pH. ¥R R{EKpHA! : Saline
Reducing Low pH)., Z 2T, [#EpH] KU [1K
pH] X MEBESHH OB S 2 6 5 A 2356 DX
HKERTH D, k. TRDOEFNMALIZHE 20,
A e K BETERE T LD—D2 & LT, EARM
TATIREAR, AR FAR TR EER &R
ELTWD, Zhb dfEEICEA L hzET L
T AROZUMZBE T 5720, FIETEE SN
7EHE T X 5 5 EME A O 2 BT R 2 4T
WV, EEHE L EF LT KR S L 7,

WRET 2 BIBAT I I 2 B H S B B A, x-yHEE
BeRENnD &5 & 2 ROy QBRI ES < Tk
12, ZEEEOMBEEZAEICER T LI, T4
DB ET S L THEMCH B, £ T, £7,
BE < HWLRTWD 2 RADEBARRICE S <
SRET SR 247 > 2. 2 A OBRK & U T,
pH-CI"Xl. HCO, -ClI" X% & D X 5 12 M BeaTli
FEERRT AR E LR EER L2, Z
Nno OB A FIZ, 4 EEICEE LS h T
U TR TR X h B AEIE & 2l 7 — & 5 68
PN D KBIBD W A1T - 72, &k JBIRITTERL
IZMEREE FEE AT DO—D T B 03 FEHlT —
& D& LAMETHT = 2 LEITTEN DELS D I
7=, HESIZER U CERMLEICEMIZ & i,

e oRER, HAIpH-CITK (K1) Tid, 4
FEEHD € T OIL T RO VR o7 % 45 SSHEIR I HUEE
#7272 0 =T — & 2 68 B KEIE
EHNN—TECNDB I LSS, —F. HCOy -
CI'X (X 2) Tid, 4 FEEHD € FILHFAKRDIRK
Oy e A SFEEUC N T, 2 DHCO; IRE DB
ERNH T ARG FEE LT T I T ARD SRS % 45 5
FEIR ISR — 2 2 68 B KEIEE 73—
TETWAERWI LA 5, HCO, RS R 7
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HCO3™

62 FiZmImE

BIKREPHE
pH :
R i o
a A 3
6 i
# ; B TAEDHAY
55 BT AEpHEY
A
0 5000 10000 50000 20000 25000
C1™ (ppm)
1 pH-CIT
EAMECS 1 R D TERES h
A FBEDEFILHITIK & DR
6000
5500
5000 o SRa R
4500 A2
4000 o“
3500
(ppm) 3000 = -
2500 frommm Bt .
2000 e -
3 ©
1500 KR fpHA
1000 e FfipHEY °ﬂ_7"° ,,,,, i ”l °
B S e e T
kTR NN LA
0 5000 10000 15000 20000 25000
C17(ppm)

E2 HCO, -CI'H

EREESE 1 RMY & THRES N 4FEED
TFIVHT KR USES RAPMERE 7 LT IK & DL

2 F = FILRDOBEMRBIEL 5252 oMt

ERPAlioD L CEBELKTFTH S, 22 T.2DLS
REHCO, IBEOH AR (HCO, #E  5000ppm
TEE) & H/3—T% 3 XD M FKE - ICHHES
iz (A 2). Ak, BHCO, BEOH T AL,
CITIRE 2310,000ppmiEE T, pHB 7T EETH B 2
En B BEACRET K L AR T AKOBRERT
pHBHPEDHI T A &5 2k T [RAR PR
(Mixing Reducing Neutral pH) | M FRE LU CEE
L7z, ZHIZR D, 2 RSREHFREERT OERH» S |
MERERE D 72 b D A4 PV 2 2 U » & LAk
B & LT, 5RO T ARANKE EEUL & iz,

2.3 HEEMLEhEHmTAROEFIE
WMTARONKEER  EFNALT B FEE LT

3. FEEmET L EHEHERTTILO 2B BE L
Ehb,

SR T LR, BAOHBOREI R L &
WP AROET, BREROBHEEAIREL THES
NBETILTHD, ZOEFNIZED, HTFARME
ROSREST I CTORBEALEETH T 5 Z L 23T 8
Thbd, £/, FHEHEFLTRENET — 2 %
B3 25, A4 DFPNNT 58 7%T — 2 D
ERFEL NS, E 51T, HTESCORMIZ—
MRHZIERISES . T ARBENIZIR - =B
B & 1R 7K & DAL R BEAE F OB & B
EEZOND/W, ERE NIRRT KD KE
TR DBEFIZBIZN T 7 a0 —F BN s T
B HBIH NI TN

—7F, BERT T, EEBRERO—EEDOBHM
HRIZEBWCIXHEATEETH 525, KROMTFAK
D &S EBEHELERIZBOTIE, EF LD EFH
D, EREHATEAHEERT — 2 OBIC IR
DD B, BIRTE, PERTTFTLIZHNS
LT 2O88 L, 22T, MBS B EE
EnDd XD HEBOWTARAKEAETNILLT ST
HBE LT, FEHRETLEBEAL

HTE THEANE X M7z 5 FEEHO N T ARIE, HTFK
DR, BEEECHBSICHIBLTED oD
SN O FTEFA L O BERTAN _LEER & 7 5 3 F KR
EXET 5 &E L 6N 5 T E A IRILERIE & 2
2, BhZs — 2 2Rt s ok o
L, HTFKEEFNMT S ECFEL -3 H
e ERL RO I ERERML T 2K D BT R RAR S
T E MR XN REREY T DR R RD
HWTFARRICK T 5RNEHHIRLE oL L
TERBINTOHARIN® " TH B, ZhoDFHE
IS Hh ik, RIROH T RKEE TS LTS
FTULLFHIZEL TV B ERROEVEDEEE
N3N, HFAKEEZERT S ETIIAESTH S
7=, KBEREFILDORTERL -,

EFOLETEIC Y25 Tid, BB & IAICHE
HEh, 2OBEMELER Ry F~v—2F 2 b
CEOHERINTHD®, B1XWDELDHTY
AuvshnzmE{t® o — ¥ ¢H 3 PHREEQE %
Wz, £  EFNAETEICHEB L 281% 5 —
= ZUEL B 1 REUD & &9 L [ARRIZPHREEQE
DAY P FIUFRIZOECD/NEAD #1257 — 229
ML DTH B, EFNLEEE. BhgsT
— AN — ZADJERIFE T 37— 2 BB 6 R
TWBZ b, 25CTIT o 72,

PITFiz& 40 TFKRE EF AT BI2% 72 DR
U7z B MIRIER S 2 E4F L5,
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(1) BEAKRBHTAROBE
WAy 22 EF 0 & L0, REAGEIRO L T 7K 248
L, AN TEH 2B L 2. BRRIZRE
LS K3 2 Z LI X DT ARSERE NS
EFILEREL 2,
1) FgKREpHEY
KEHTOKR—H Z (0,.CO,) By, 13EHTD
BRI & B COLH X DIENULG. B T
DY (EBE, A EEA. A ) A bR
FE  BEGREL RESEE) — ARSI L7z (K3) o
2) KR EpHAY
KPR U TIER THERE L 72 B IERACRE
pHEITHEE L =BAELFRTDH 5, HHEPT
i3, Bk REpHATHERE L gMmICmA T,
B TOERIO 513 X B EFED
BICRIB & E U 7z,
(2) WAKRZH T KROBE
BNy e 7L & LT, WAKGRIRD M K & A8
EL, BHERPIZELC ZD o= RIEEOSE A
ERERT AU ERIST 5 Z LI X DMTABE
BEhBEFNLEREL =, (LGEHEAKD LS i
TFARTIR AP TERDENBSO,  MEEAER
DENBNT 06, WKRMTKEET LT
BICW 5T, BEPOERMIZ X 550, D
TS & E B 25 R EARGE U 7=,
1) ¥ARREpHEY
vk LB OF (RRE. R EIREE
ER.MBELD. AZEN) LoRIG, BRPORF
Mz X 550, DFITK S 2 IRE L7 (H4).

ek REpHEM T K (RS

2) KR pHEY
WK & B O (KR, AU T4 b

FHIRF. WIKA) EORIG, BhEhORERYIC

&3S0 DBITKIE EE L 72,
(3) RAERHTAROBE

WA & T & U, BRI TR & AR
HWTIAKEEASTHZI LIS DHTRVIEHREI NS
EFNEREL 7=,
1) RAEBPMHR

f Ak R EpHAHL T /K & /AR EpHZUM T K

1.1 TRASYE., CIEE %10,000mg/1F2 %

IZ L 72%%. MR EEEPOGY (RRE. W

B 5RO.EKA) & ORISR, Shoai

D3 RRIZPE S COuH R DIRMUR IS 2R E L 726

FEREOFHEIZED KT LT AKOpH. L
BOTEM R EEA 4 VIBE (212 NaT, Catt,
HCO, . SO,/ & &) i3 2 h 3 28, ZDIENIT,
PO RF D& 3127 2 F = FILR & DR
EMIEATER L. 72 9= FIUROBRE ICE
%5 %2 BAREMED &b 5 ITTR DI & MEAEATE_5
BT 5MEND D, PPFEEDOTRBE L,
W — KRS I L DIBENHE E T
BEFE AN, 2.1 HWTRE X NZEHT
— 2 ZFICETRREOFHELEL L. 281E
ELTHWE2, IRLEHIT — 4 68PN 7zI0
REEE, Bl L zEk(be 7 o KDl X
h7-stEilEsadbEns, ZO%Na " H 5
WIECITIZ X D BRI/ ST v R 2T U MEBEER G D
72DETF T ARKEE UTERELZ (F1),

=3 |ogPco,=-3.5
3 jogPco,=-0.7

<
di— s LI

i

o
£ logPeo=-1.0

BkRBpHEITK (BRES)

BREMAG : gz (B), ka (HFUF1 1), ca (FHER)
ab (BEFR). py (B . micr (MEER) . mt (S

3 BKREpHEM T KDKETRIC» DD 2 BEEET IV
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64 FHRIME

BERTOEBELRIG
T EIRE L -84

- Xf8

- HERAR

cBRE

« BIKG

- WARE

- BER
o M & BBTRIS

S eh A
e

MKRSpHEM T K GEHEE)

M4 BKREpHEM T KOKERRE I H»Hb 2H&EE 7L

T OE2RMY) FEHICH T BUBERHMD 2D IZFRE S N2 ETIVHITROKE

Bk R Bk R AR AR EER
EpHEIM T K | EpHEMTAK | BpHEMITK | EpHRMTFK | BTk
pH 8. 46 5.70 7.95 5.96 7.07
Eh [mV] -281 ~156 -303 ~159 ~244
RE [C] 25 25 25 25 25
1 7 23 [molality] 0.004 0.004 0.632 0. 654 0.389
FEHNT X [eql” 9.96E-14 3.26E-13 ~7.30E-12 -1.73E-13 1.51E-11
JoER £8E (molality)
Na 3.55E-03 3.47E-03 6. 17E-01 5. 00E-01 3. 09E-01
K 6. 15E-05 5. 99E-05 1.06E-02 1. 09E-02 7.99E-02
Mg 5. 00E-05 5. 00E-05 2.49E-04 2.07E-02 3.32E-04
Ca 1. 09E-04 1.07E-04 3.34E-04 2.76E-02 4.52E-04
Al 3.43E-07 2.19E-05 3.21E-09 3.12E-08 6.62E-10
Si 3. 39E-04 3.23E-04 2.95E-04 2.90E-04 2. 94E-04
Fe 9.73E-10 3.12E-08 3.89E-08 3.89E-08 1.99E-08
F 5. 40E-05 5. 40E-05 1.02E-04 1.02E-04 1.02E-04
o] 1.46E-05 1.02E-04 5.90E-01 5.90E~01 2.95E-01
c 3.54E-03 3.55E-02 3.46E-02 4.23E-02 2. 00E-01
S 1. 11E~04 6.23E-08 3.01E-02 3.01E-02 1.51E~02
B? 2.93E-04 2.93E-04 1.71E-03 1.71E-03 1.71E-03
p? 2. 86E-06 2.86E-06 2.63E-07 2.63E-07 2.63E-07
N? : 2. 30E~05 2.30E-05 5. 15E-03 5.15E-03 5. 15E-03
Br? - - 5.26E-04 5.26E-04 5. 26E-04
? - - 1. 98E-04 1.98E-04 1.98E-04
BIF(CEIE SRE (molality)
HCO,™ 3. 44E~03 3.77E-03 1.19E-02 1.39E-02 8. 14E~02
Co” 5. 75E-05 1.08E-07 1.25E-04 1.50E-06 1.15E-04
CO, (aq) 2.50E-05 1.59E-02 2.10E-04 2.39E-02 1.08E-02
CH, (aq) 1.54E-10 1.59E-02 2.00E-02 4.23E-04 9.99E-02
SO 1. 08E-04 9.87E-13 3.16E-05 2.22E-04 1.51E-05
HS™ 3. 76E-09 3.24E-09 2. 80E~02 3.57E-03 9.65E-03
H,S (aq) 1.18E-10 5.91E-08 2.10E-03 2. 60E-02 5.44E~03
NH,* 1. 99E~05 2.30E-05 5. 00E-03 5.15E-03 5. 13E-03
Fe®t 8.92E-10 3.11E-08 1.19E-13 2.10E-11 1.00E~12
H,Si0, (ag) 3.23E-04 3.23E-04 2. 89E-04 2.90E-04 2.93E-04
1) Na* %2 V0RCITIC & WBRNS > X EBEL 1,
2) ThBDOTIBREE, RIV—ZVENARNF -2 2 RICESTHREOTIOE, SHH L .
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2.4 BHROTBEFINER (STEMEWR) O
S EFIVHT RO 2 ERE
22WTHB L 72K 3512 2 RO DBUHRRNIZED
 RATSERIIRNT 22 51%, VERERHE L EHE LR T T
»%pH., HCO, . ClIIc&HHL-=BA. 5 fEHE
DT ARAENEERML X e, —T., AT —
£k, pH, Na*. Ca*", HCO, . ClI'Z&L#D
DOBEREED BERT -2 THBHP, 2 KHD
BRI ik, BT KF— 2 BET BT NTOER
EERE L MR T A B2, 2R
T A ERRARNCHEN L CHEEATO 2N TR
T, BEBT 200K 58MET 2y b
LT, 2EEBNETDEVEAE, T4
MIOBEELHEEE REE U, MEMHOTREBA %L
&5 BB RAM I ER LMD, P I T,
221 HTEEEINLERUT -2 52O 2KERE
& REHT — 2 A HEEIET 5 & L i,
2.3 TEFTIML I I 5 EEO T F LM T KRS
HOZNMMABEMRET L, ki, BIICN2--T
2. P 7 1 25 4T & % Pirouette™ & I C
HCA (Hierarchical Cluster Analysis : F5@Hy 2> 5
2 & Sy ¥ e O"PCA (Principal Component
Analysis | ERA W) &#1T-72, BLUFIZ, HCA
B U PCAIZ & % R OB . AT St B U
RIS DOWTE LD 5,
(1) &M
1) HCA
HCATIX, F—& &y D 2 DOD% v T
DU D FEME A 3T EM U 22 610 & R A Lk
THRIELIZEKDTF—2OBEAT S, WAL
2 DO0Y T a, b BOLEREEX. 2h
FNOMBEBDENPSLTORTRD B Z &
T&E b,

dab:Z[(Xaj“ij)M]l/M ...... (1)
j=1

ZIZTC, dyld 2 o0 Y FNLEOREEAT L.
MIZSEE AR ¥, SHN, SR CHEICH
WwWoHonda—2o Yy FERE (M=2 DBA) 2%
2B AT > 72, £/-HCATIE. ¥ LB
PEREEA B L 22tk BEEEA UL L 22—
(FEPME © Similarity) 122538 L, Z OEMUE 4 &
127 — 2 OFERUME A FIN T 5. BHPUE . TX%
HizBEHE 5,

Similarity =1--92 .. ©

dmax

ZZTC, dp 357 =41y D 2 DDH VT

MO R APEREE R, RICE &2 HEE 4
Hicy v I rEEBERMNT. T rue s s
(dendrogram) LIRS ABIEXKAZERL. 2D
BERZRNTF— 4ty bDY 522 — 4 KES
L, F—8D5HHEIT
2) PCA
PCATIX., BITONBR L %% ZRICDT — X
2y MIRLT, F—2DXRTHAERS L, 7
—ADIN—EVTEITD, T — & DRITLE %
WHTIH/E., EERT — 2126 UTRADES)
BARNTE (FR5E) %R0 5, PCAIZ. T
DRILDT — 2% TEDZTIIFRNLTND
TR (T abb., FEROKE L FEAHE)
FRICFHM AT L VREEIC LS, £,
PCATKk®OENhBu—5 4 2Nk, 4D
FHAEII L T EDERNEETE DKM
HEODHEL TRV S,
(2)  FRMTRAF
HCAKUPCAIZ X 2 2 EEMMI TER L -ZE
B3, pHER UM TARDO EBERS TH B Nat,
Ca**. K. Mg®'. HCO,”. SO/ . Cl o4&
B8 ERETHS, hk. pHERMHEA A VIBEE L
TIXHN AR E S, ZDRD, 44 VIBEOES)
TED T BpHDEEMBIZENT Rk E L, EEHED
INEOpHIZ K BHEXRBNTULE S BNND 5,
R T, F— 2D E LTHBA 7 —
ERW. ZDX) BHEEFRDERNT2 SFEHEL
720
(3)  fEBTHE R
1) HCA
5 ICHCADKER AR T, FlA X, FEPUE
ZO06EEIZLHE, LTDES>% 6 DDo
S 24— (Cluster) (25X N5B I & 2ngHh
%5 (Cluster-1: #&E @, Cluster-2 ! R,
Cluster-3 : #* €. Cluster-4 . . Cluster-
5: ¥y o@, Cluster-6: K&E), £/, Th
LDV T AL —DRHFBIILLTOLEBDTH
%, Cluster- 13 EF LM TR TH 31RER T
MR T KD A&, Cluster-21Z Fo BRI IE RS O
BT K, Cluster-312CalRE 235 < HigHy
HCO; BEMEWH TR, Cluster-41335 18 E
PME < MBS pHAME W F A, Cluster-542
WRENMMES HAWICpHBE W T K,
Cluster-6i3 HeIISO,” IRENE W T A TH
%, RABHHERIDIA O EF M T ARIK, K
REBpHA 2 Cluster-512., FEARRIEpHE! 28
Cluster-412, /KR EpHE! & VK RIKpHEY 3
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HCAIZ & 5 fEAT#ER

EaeOF—4t. BBOBEDTUL 78R TWVWE, BAUEZ0.612EICLEHS
(FhnBAER) . 6EMDKICHEY . 6 DD X4~ (Be. Fea, KB, &
& Erue. KE) ILSEEhTVwB I Erar B,

2) PCA

% 2 IZPCADHERE M X M 2B FER D
B®RARY, -E 3001, FFRSHIZIT
BEEBOT—F 4 VI ERT, 26, K
B TIX, 3 ODERSMEZE TSI LT,
LD 8RITLDF — 4 £y MR LT, 7T1%EHE

DELEBETT - A EFMTEDL I LN TH 5,
. £350. B1FRYDOTAETIENaT,
Cl™, Mg""RUHCO,”. % 2 ElFDELRE
FFCa* T R USO8 3 ERSOE LR T
pHTH B Z 5, 62, Thb 32
DERSAFIZF— 24T oy b LzM (R
aypFay b)) EEOT, FTFAMTAKSE
BHED ED & 5 X & — 2RI T E 0%

%2 PCADRREHS h/SERAMOTER Nz (M 6)e B, AT Ty MBI
BERHMOBESE F) KWHSE %) BF—2DEIL, HCATHEHE N/ & 2 7 R
Factor—1 44.105 44.105 B —DEIZ—T B, 6 » 5K REpHEY,
Factor-2 14..369 58.475 e AR AKpHAY K OV A R pHANIE . &% K
Factor~3 12.675 71.150 HUE & 12 20— Y X B S, SR M
Factor-4 12.169 83.318 ﬂ&tﬁﬁj@'—ﬁ{&pHﬁlﬂ(:“)b\“miﬁ“}l/—-I:°‘/9“
Factor-5 9.703 93,021 L
Factor-6 5,626 98.647 & hf;l‘)z = ﬁiﬁﬁ)zh’ ?ﬁé\%qjl&ﬁ‘i‘ =
Factor-7 1.350 99.997 HCO, METRBMOIohaMTAE 7T
Factor-8 0.003 100. 000 HBHMN, FRIIKTEELEL. 202007
3 PCAOKBEHINASTERAMICHNTISEHROO—FT 1 > JD{E
Factor-1 Factor-2 | Factor-3 | Factor-4 | Factor-56 | Factor-6 | Factor-7 | Factor-8

pH -0.016 0.249 0.715 -0.646 -0.011 0. 055 0.078 -0.001

Na™ 0. 508 0.048 -0.063 -0.138 -0. 105 -0.291 -0, 421 0. 666

K 0.282 ~-0.272 0.312 0.225 0.761 ~0.263 Q0.221 0.025

« Catt 0.204 0. 667 -0.330 -0.065 0.423 0.437 0.144 0.101

Mg2+ 0.474 -0.046 -0.022 0.044 -0.425 -0.016 0. 766 0. 059

HCO,™ 0. 378 -0.372 0.229 0.133 -0.065 0.752 -0.272 ~0. 066

ct™ 0.503 0.131 -0.137 -0. 166 -0.030 ~0.279 -0.263 -0.732

S0~ 0.033 0. 509 0. 455 0.679 -0.211 -0.093 -0.132 ~0.035

O-5F1 0k, FE—1OMOEICEY, ZOMHER, SERFMIHT STORBOBHNE R

BREETRTY
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Ll oz, FT T, 2.1 ~2. 4 HTRE - BRaT
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HCO, e o T ARk, Wb L & I~
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. IR OB RIS > THR 2 B &
ELZENTWBED, LhosT, WARKpHE
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PNEFEgE— EE R

KT 2~ F MUD L RETHHERE"
Post-Failure Fuel Relocation Behavior in the CABRI-FAST EFM1
Test

Yuichi ONODA lkken SATO

Sodium and Safety Engineering Division, O-arai Engineering Center

CABRI-FASTHNERERETE (1992~ 1995410 IEARER % ) O TEME & W 72EFMI1E (EFMiZ
“Extended Fuel Motion” D7) 1%, XEEOFEREDO—DTH % [BRBBHERS OB L 2 MBAKHT
TOMRPBEEHOMIA] # FTEALHNE LAZSDTH S, KM TIE. ZDEFMIRBRO HHEF R K
20— P2k BEREBE T — 2, RLOWBEE . MADORRIHSOBIERFT — 2, RORBRROHK
8 JEER SO T — 2 A RIS U, RERERIC I SRR - 4B - B & v o e —EO Y
RGO EHHER L L2, Z2O8E. BRI OE A E) % 26T 2 B gt iR 2 L e
— IR IRIE L. BB LML T CRTEHMIERT BB O — I A EBBBELC DD, B
ERMAARBEBIE A LB AL - OFERICHE -S> THEL S 2 & RO L 2B Tickuy
Tid, ORI LB — TR U 72 OB BRZE O BRI MRS M R IRIC & - TRBI @ ik LB 5
TEHRWMERA L, EHIT. ZDOES BEHIORIZE 5T, SHRERTEDORESE - BULEEIZ»2DH
IR — F RO FHMEOBEEREA I T2 &8 TR,

The EFM1 (extended fuel motion) test was performed in the CABRI-FAST in-pile experimental program
carried out between 1992 and 1995. The aim of the test was to study fuel relocation behavior under a
continued fuel heating condition beyond fuel disruption, which is one of the main subjects of the program.
In this study, various experimental data such as transient signals from the neutron hodoscope, thermo-
couples, inlet/outlet flowmeters, as well as destructive and non-destructive post-test examination results
were analyzed in detail. As a result of this study, the event sequence of fuel disruption, dispersal and
freezing during the transient have been clarified. We confirmed that fuel mobility is highly dependent on
Juel enthalpy. Although local fuel relocation can take place along a gradual increase of fuel mobility under
a mild fuel heating condition, significant axial relocation can only take place after the fuel obtain a certain
enthalpy level. Under a continued heating condition, pre-formed fuel blockage in the upper region can
disappear resulting in further fuel relocation with possible fuel re-melting and structure failure. Another
result of this study is that detailed data evaluation, key issues for future study using an analytical model
for fuel dispersal and freezing have also been identified.

H—r7—
PR Ak, ATWS, ULOF. fFEAER. MOREE, BOBMEE). MOBR. BROSHEL
FBR Safety, ATWS, ULOF, In-Pile Test, Fuel Disruption, Fuel Relocation, Fuel Dispersal, Fuel Freezing

CABRI-FAST EFM1EER(C B (T B

42 EREAC, FOOBBICE S AHEN

BRI O EERF O B L EEE/bick Wy
T A2 LR fEEIE WS TENIZIGEZ S &
ZZ o WESR (ATWS: Anticipated Transient
Without Scram) ZET 5 & . WHIM I IS

R IFE D RRT R ¥ — BRI
Advanced Technology Division, O-arai Engineering Center

H A 7 IR

BB, 20X KRN L ERBEREITHNLT
LBHEAOEES A I S h B Z L AL
TH<L T, BEMEFOREMEE LT, ¥
BB OB A b & EE AN BN 2D,
YA MR T, 2D &S L EEIEEEE D %R
&g % HIO L UC ALE A8 25 7 (IPSN)
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Reactor Fuel Cladding

Shigeharu UKAI

oODS7 =54 b-7IV5F>HY 14 MR

Development of ODS Ferritic-Martensitic Steels for Fast

System Engineering Technology Division, O-arai Engineering Center
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In order to attain higher burnup and higher coolant outlet temperature in fast reactor, oxide dispersion
strengthened ferritic-martensitic steels were developed as a long life fuel cladding. The improvement in
Sformability and ductility, which are indispensable in the cold-rolling method for manufacturing cladding
tube, were achieved by controlling the microstructure using techniques such as recrystallization heat-
treatment and o to y phase transformation. The ODS ferritic-mariensitic cladding tubes manufactured
using these techniques have the highest internal creep rupture strength in the world as ferritic stainless
steels. Strength level approaches adequate value at 700C, which meets the requirement for commercial

fast reactors.

F——F
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Fast Reactor Fuel, ODS, Ferritic-martensitic Steel, Cladding, Recrystallization, « to y Phase

Transformation, Creep Strength
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Application of Virtual Reality Technology to Activities for Offering

Information to the General Public in the Mizunami Underground

Research Laboratory Project

Hiroshi SAITO Keiichi KAWASE
Junta YAMAMOTO

Tono Geoscience Center

Kozo SUGIHARA
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The Tono Geoscience Center is carrying out the Mizunami Underground Research Laboratory Project
(MIU Project), as part of its scientific research program, in Mizunami City, Gifu Prefecture. We believe that
the public and especially the local residents should have a precise understanding of the MIU project.
Therefore, to provide information we have used virtual reality (VR) technology in the project since 1996.

Software to introduce both the MIU Project and the geology of the Tono district has been completed. The
Tono district is characterized by uranium ore deposits, and by clay deposits which are used by the pottery
industry. Software with some amusement value, such as hot spring drilling, has also been completed. We
plan further software development of VR technology to increase the Jfeeling of realism.
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Virtual Reality, Mizunami Underground Research Laboratory (MIU) Project, Geoscience Research, Activities
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