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Report on “Ninth International Conference On Nuclear Engineering (ICONE-9)”

Akihiko Miura & *Shinichi Nemoto

Abstract

Ninth International Conference On Nuclear Engineering (ICONE-9) was held on
April 8-13 at Nice, France. We reported the results obtained from the study on the
fire and explosioxi incident and the development of ten-stage mini centrifugal
contactor for laboratory hot cell experiment at this conference (ICONE-9). And the
authors surveyed new technical information for research and development of
nuclear fuel cycle and reprocessing technology. Finally, we introduce the facilities
that we observed in CEA- France and Belgoprocess - Belgium.

Technology Development Section, Technology Co-ordination Division,
Tokai Reprocessing Center _

*Recycle Process Technology Group, Advanced Fuel Cycle Technology Division,
Waste Management and Fuel Cycle Research Center
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TR 1844 B 8 AR5 12 HIZMIT. 8 9 EETFARMICET 2 ERass
(ICONE-9, Ninth International Conference On Nuclear Engineering) | /3B
SNz, ZOEBESEIT. RFHREbAERICOWTEINBZLSETHD.
KEEMFR(ASME). HAERESJSME) &7 5 > X BT HEL(SFEN) D
#Td U .IAEA (International Atomic Energy Agency). KTG (Kerntechnische
Gesellschaft) & {F SNE (Sociedad Nuclear Espagnola) ML T3, 2
L, 1991 EMSEEREIN, EEOKBEICONE-IX. [ZHH 5 DFE
B BREFHIRIVF— ” Nuclear Energy in the New Millennium”] & 135
TNT, 2000 £ 4 A 2 H~6 BICRkBEAY -S> RMFILF4EF
(Baltimore) TEAE X #1. #1800 AZBML 2. $EICONE-9)DF—<id ME
THIFRNF—EFROFHEER “A New Era for Nuclear Energy Development”]
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TEEDOREE. 75 Y AD— A ORMIAIE T S Acropolis EBELHE T
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#38 ICONE-9 ®7 123 AEEHAEL)

Track 1.
PLANT OPERATIONS AND MAINTENANCE

SUk oo

6.

Maintenance Issues and Quality management

Maintenance Tools

In Operation Technology Development -

Maintenance Rules, Preventive Maintenance, Risk Informed
New Instrumentation Process

Fuel Management and Performance Indications

Track 2. ‘
MAJOR COMPONENTS RELIABILITY AND MATERIALS ISSUES

A o o

6.

New Tools and Technology for Repair of Nuclear Plant Structures
BWR or PWR Reactor Vessels, Internals and Piping

BWR Vessel and Internals Project

Aging and Modeling of Component Aging

LWR Material Issues

Stress Corrosion Cracking in Turbine Dises and Rotors

Track 3.
STRUCTURAL INTEGRITY, DYNAMICS MITIGATION, MATERIAL
CRACKING AND FAILURE '

Ol A L

0.

Containment Design and Analysis

Fuel Assembly and Piping Seismic Analysis

Structural Integrity of Fuel Assemblies

Piping Fracture Mechanics Analyses

Damage Mechanisms and Criteria in LWR Components
Effects of Flow Induced Vibrations on LWR Components
Pressure Vessel Integrity Analyses

Programmes and Applied Studies for Plant Life Extension
Measurement Techniques of Mechanical Damage

Track 4.
LICENSE RENEWAL, LIFE EXTENSION, DECOMMISSIONING AND
DECONTAMINATION

1.

2.
3.
4

Decontamination Technology and Decommissionning of Facilities
Facility Aging and Equipment Replacement

Plant Life Management

Life Cycle Management for Operating Plants
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Track 5.
SAFETY, RELIABILITY AND PLANT EVALUATIONS

A o

6.

Digital I&C and Mechanical System Reliability Assessment
Deterministic Plant Safety Analysis

Severe Accident Phenomenology and Modelling

PRA Standards and Applications

Reactor Physics and Thermalhydraulics Plant Safety Analysis
Safety Management

Track 6.
NEXT GENERATION SYSTEMS

AR e

7.

Economics of Advanced Designs

Advanced BWR

Advanced PWR

Other Advanced Systems

Gas Reactors

Advanced Containments and Containment Protection Designs
Fast Reactors

Track 7.
THERMAL HYDRAULICS

© PN ok N

Two Phase Flow and Heat Transfer Fundamentals

CHF and Post-CHF Thermal Hydraulics 7

New Developments in Thermal Hydraulics Modeling

Thermal Hydraulics Fundamentals

Benchmark Analysis and Assessment of Thermal Hydraulics Codes
BWR Transient Analysis and Stability

Advances in Thermal Hydraulic Measurement Methods

Safety Related Thermal Hydraulic Experiments and Modeling
Computational Thermal Hydraulic Tools for Simulation and Analysis
of LWR Accidents

. Two-Phase Computational Fluid Dynamics and Heat Transfer
11.
12.
13.
14.

Severe Accidents: In-Vessel Thermal Hydraulics
Severe Accidents: Debris bed Cooling

Severe Accidents® Fuel Coolant Interaction
Severe Accidents: Ex-Vessel Thermal Hydraulics




JNC TN8200 2001—005

&3 ICONE-9D7Or/ I A(EES)

Track 7 D&
15. Thermal Hydraulics of Advanced Nuclear Reactors and Liquid Metal
Reactors
16. Thermal Hydraulics of VVER and RBMK
17. Validation and Uncertainty of Systems Transients Codes
18. ISP 42 on PANDA Test Facility

Track 8. _
BASIC NUCLEAR ENGINEERING ADVANCES

1. Basic advances in Reactor Design

2. Basic advances in Reactor Technology

3. Basic advances in Software Validation

4. Advanced Developments in Basic Software for Reactor Physics and
Engineering _

5. Next Generation Reactor Design and Technology

6. Basic Advances in Reactor Physics

Track 9.
NUCLEAR FUEL CYCLE, SPENT FUEL AND RADWASTE
MANAGEMENT

Storage, Waste Management and Disposal
Reprocessing and Recycling

HFuel Technologies

Transportation

5. Fuel-cycle Technologies

Ll

| Track 10.
CODES, STANDARDS, REGULATORY ISSUES

Risk Informed ISI/IST Practical Application

Codes and Regulatory Issues on Risk Informed

In-service Inspection and Codified Flaw Evaluation Procedures
Nuclear and Non-Nuclear Codes Developments

Research and Development Programs to Support Codes and Standards
Issues or Obstacles Toward Risk Informed Programs

ISR R
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%3 ICONE-9 D775 AEEE)

STUDENT PROGRAM

1
. Waste Management

No o s

Pipe Circuit (LOCA)

Nuclear Technology

Reactor Safety (Vapour Explosion)
Public Acceptance and Nuclear Safety
Thermalhydraulics

Radiobiology and Radioprotection
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TNz, Aty a P2 BRATEINTEY, 6 FORENTTANT
W, 2 ¥ I BITiRo a0, REERED 15~20 4. HEE 5 HRE
ELDIENTER. LTRRROBELERORNBICOVWTTT.

31 FAT 7V bEMLABBERICBITZ KK - BREMOERIIDONT
“Fire and Explosion Incident at Bituminization Demonstration Facility
of PNC Tokai Works on March 11, 1997” _
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New Treatment Method to Reduce the Volume of Low Level Liguid Wastes”,
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“Development of Hot Test Equipment for Advanced Nuclear Fuel Cycle
Development in JNC -Development of Ten-stage Mini Centrifugal

- Contactor for Laboratory Hot Cell Experiment-”
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4.1 Session 4.01: _

Decontamination Technology and Decommissioning of Facilities

(4HA9H 14:00~1545)

Xwiralid, 1HEO 14EH15 17 B% 45 F(RNERFR S OIS, BROKR
B FAIvTalTERCDODWTO 7 BOBERTESNTVE, 205
B2 HEF Y ENEROERED, BOD 5 HIZONWTERLE. ZORAER
CF ¥ BN ENEREOFEEZRT. BBEALOF £ 77 2 (Chair Person)
1 K. Sakai FK(KEPKO — Japan) T& o 7=,

(1) Insights from a Comprehensive Evaluation of Risk at Spent Fuel Pools
at Decommissioning Nuclear Power Plants in the U.S.
ETFFZ2733 v a s bV BOERERREER T — BT 5 aiE
BRI I DN Ty
& : Glenn B. Kelly (U.S. Nuclear Regulatory Commission - U.S.A)

B E
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TOBREOEETHEIC DWTOBERNSo 7., BREENSIL. cHhbH0Y X
7 FHEIIBEDOBRBRPAEN S DERE D L ERESORTELEHT2 L &
%k.:hk&ﬁﬁ%@ﬁ@to%?ﬁﬁﬁ%i%t%&meﬁﬁbtﬁm
TN B 7=,

(2) Foam Decontamination of The Pneumatic Transfer Network at La
Hague
(5« 7= BIa8HEEDTIIODNT]
FeF&KFE : J. P. Turchet (CEA Cadarache - France)

FRERIFv N ERO D, PHECERINNEE TR AT,

- =
'1%4E@B79&2%%ﬁﬁ@m@m&%ﬂﬁﬁwmﬂmm&#@b?ﬁ
WEER OKAREE OREICRK VA TNS, CEA X COGEMA O3 - 77—
7(La Hague)BULEERICHIT2EMEREE 2HRI0EERWAREORES
%ﬁbfh%oC@@%ﬁMt%%M\E%Wé%soﬁﬁ%%ﬁ®@®@@%
BREBBOBESYEERIERE. 20 2EKOEEEEL., 4 BEEE
BLBLVIFETERT . TOFEOF AL, BRYSBOREEEYIMER
TEDILR, BEPEWEDIC 2 RKEREHE., BEYE L DREREA
CHACRADBIENTEBLENS T ETHD, T/, BEITEI 197Cs IZ&oT
BRENTHED. BETH 38uSvih OFBRNED 5375, BREgOBRE:
1/100 AT (BREREL 100~500)&72 0, BAELKEEEMRIIREZ 45 1) v
MV EWIEBNEREEEZHT LN TE, SRBABERNBEENTETH S
ZEARE NS,

(8) A Study on Decontamination of TRU, Co and Mo Using Plasma Surface
Etching Technique
15 7=JicBI38MBDFI3IcD0nT]
FERAE : Yong-Dae Seo (Hanyang University - Korea)

B E

RFARROTIZ v aslZieBnT, 7SXAVEAWE RS Fov
ABEESINTWS, EE Hanyang K¥TIE. CF: & Os DIESH Z DK
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Lo THETHTIATIZED, UOs CoBLU Mo DBRERBREEEL, 7
FARERVEH LW RS Tt A0BHMEEHRT 5. ZORKTERT
% UO:ld, TRUBEBZRETAHDEL. Co BLU Mo I1ZEMREIN S £k
DEENEBIEERDTHD L EDIC, BREEBECEREIN 3 TEORSE
Thb,

KJE 0.3 Torr, BEIRE 370CODH ET U DRERBREER L=, KEE
X CFe& O bk, I XATIRE, BNENZSOBEKE LU THEL. ZOEE,
RIBISRERAZAD CFs & 02 DT 4 BE(CF 78 80%, 0211 20%)TH 2= &
Bhholz, £, BEMBRICESE, FEARSERYIT UFs THD.
BIENEREBRBIEIROLSICEZ SN, CORBOEEAT R E—
(activation energy)td 12.1 kd/mol TH - 7=,

UOz + 3/2 CF4 + 8/8 02 = UFg + 3/2 {(CO or CO2)

F/z. BE 290~380TCIKBNT. Co. Mo T I XV EDRIEE CF & O,
HOBRBELTRAELARRE. COESbBER T ABEH(CF & 0. DM 4
BEDHE, RELSBOBERICIIDOTHHICRETES Z ENMBHL-,

F7z, HFEZANRT BV A —# (Optical Emission Spectroscopy)ic & D EE TO
KB DWTHANEZRR. TAOHBISEETEE, FETE CO HF0iE
ERRKERZD, 7 v{ERiEfuorination) NEBLRRIETH . HIIVRoNE
NEORIEETELTNS Z &AL 7=,

- BEE

FEOIIBEABRRTOERCBNTUEVIEHEIC R30I, BEURK
DESE, BRUEZBICRATSEENOLELETAHEETHD. EBICER
R FTHABRROBICRET D) DUBIZOWTOERN S - 7. REBO
RND, ZOTOERTIIN 99.9% DHFERBOBRENTTRETH > 7= (%5
TRBWHERRGE 100 BE) Z LNREN, 7T 0EHL 2R
BRATHRELTIZA NS Z2BLTHR T O0EA 2RI LTWS Lo
HRB-Tz. 28, BREOBICHTF v+ ON—ERBERE T3 5EERELE-
D, T4 I RBERIEBKL T,

(4 RADMAP: “As-Built” Cad Models Incorporating Geometrical,
Radiological and Material Information
TRADMAP-5 3 .39 =2 JETEO 3 KT CAD —& &8 1K
HEE<w TOERY 7 M
F#¥E : L. Piotrowski (Leon Electricite - France)
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B E

MREEFII v a s V- 2 BBILT 500, REEBEToE
REEWY 5 L THRERBMENEE - HOBEEONELEY - MEL W
DR EGY 3 RTH CAD TEFNEBEL. v P2 ¥ T35 7 hOIERSE
72 > A EDF/ICNEPE #EHL T3, DV 7 hTid. BEHEO CAD 5
—YIIBHRAET 5. FEMBEOT ¥ 2 EBAD T & T, YRGS
AIvya T T ERETBIENTE, MO Y—Ick VRIELE
BT 5 2B REH L. ARy MIAKNSBBREODRE RS = LNT
x5,

- BR%
GROBEROBHEBSICERATEIRARY N THD, SENDOERT
—ATHFEZA ML —alThk, 20OL3%. EBHREY—ILIZSET
TAI v aZ IR, MERORERENROEECIPERREQHENT
ELREDBOTHY, HEF—F - HEBT— ¥ SEHAAENS b O3/
BOWE CHET 2 ERHBEORESICHLETHY ., O TBBEOR TR
STINT 7 BRBOPHE L ZBRORNE L TEL. X0 ARIKATB &0
A BB, e, BUEOLSRBRTT > FORE - B 25T 3
DX, BRY OFEE 2Nk UL, HL DTN E NS FEFENH S 7=,

5) Chémical Decontamination Using Ozone Oxidation Process
I e K BBERGEFIE L2k
F&XR¥E : Yumi Yaita (Toshiba Co. - Japan)

-
k%%ﬁ%%ﬁﬁ?ﬁ%@ﬁ@%ﬁ@%ﬁ%t%H%ﬁ%@ﬁﬁkﬂﬁéh
T8, ZOHFETIE 2 REZY DRB PRI S DL EENE NS 7 &
ﬁﬁg%#?éétb\ﬁ%@ﬁ?ﬁihé%ﬁ%ﬁ%i??%ﬁﬁbt%%@
MAZLTE k. ARETH. TV eBRICERLUFEEQCIT. 4V B
K&%k?ﬁﬁ%ﬂmbt%%ﬁ%\Biﬁﬁﬁﬁm%?ﬁﬁbtﬁ?ﬁ
BWR)D 1 3(%)1/“7@@3%@5%%@75@1‘&7&5@%b?’:%%li?bl'fﬁﬁ%ﬁ%
oy '
@ﬁ@%%ﬁﬁi(if&%%#?i&ﬁ?%\?Yyéﬁﬁbkﬁﬁtﬁ
FORZFMUIEEOBRAENREIN . CORE, AEENS V- L
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DRBRSN. 3V BED pH I3EBBOBEDRDICE OB LE., LiEds
T, 2 REZEYENZ<AERWEY, YV I BEIIBEORENEL T 7
ENRERINE,

L REFFROIREN—TOBE2SBR A THEE L =R ER DR R,
TV BRERBWEERREICBIT SBROSE &M, S0CBETEHY Y
BE1ppom MLELOTFOBERKET B2 Thol, Chit. Bick-sTHr 0O
LB ORILE, BERBEICBITALFY > OEENHE 80CIZBWTNTY
AMENTWERDTHBEEZLNS,

SHI. ETFMAER EOBBERIN TV SBT3y
CEEOBEAEDHER U, ZORBRICIE. 2HOFY VBRI EESSATND
BN BROFER. TV UBRRIBEISEORRBICEL TWS I &N HBAL /-,

- HRE
ZFHICHEALTY, RECBWTEERZRREERVEAZCOWTOBEES.
RENZ. TNBITDNT, BRAEIIKN 100~1000 BETHY. BRIZLS
BRRODBHERTIZ ZEIITERVN., BTOERSETHMCEh5E
EDbQTHDIEMNE, BB DLW TR T ORSAME I ALRNED
FHBD - 72,

(6) Decontamination by Excimer Laser
[T L —Hiz & 2 BREEHT
H2&# : Blin Daniel (Onectra - France)

FEREFY BN ERoTRD, PTTRANS 7 NEEBHEINEHNEERTF
IR,

. H E .

TIAREANBRERHERARIC, EROTORITHB L —F 5o 7
BRICDOWTORETH B, ZOFEIR. RENSERMETCOMENRT 71
NEZXVHDEREZTIIENTEDZZ LMD, EREFEICSENHEIN
TEY, MITOHRENSET 7 A NT 20 A— M EZELFHRICE DR
ZEELTWS, ZOEBRTIL. 500W BEOLF YL —HEHN, § 10mh
EVNIENHETRBRETEBR I LE2EALE.
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(7) United States Nuclear Regulatory Commission Program For Inspection
of Decommissioning Nuclear Power Plants

IR FRILEERORBIZET 2 XERFAEHEES OS5 A

F&R¥E : P. W. Harris (U.S. Nuclear Regulatory Commission - U.S.A)

- =

%@E?ﬁﬁﬁ%ﬁ%@m@ﬁ,wmﬁwﬁ&%ﬁﬁt@tbtﬁ%ﬁﬁé
BETIIHORTFIEESSZ OBBOREET-> Tk, EFFEORIC
BT5707I 5%, ARELE. BE2EBIUVBEL V- ABE CARESE
Téﬁ%&motE%TW&éhéoL#bmﬁé\ﬁﬁiﬁmﬁﬁtﬁﬁé
7075 LT VAZFHEBELTIRFELETH . O, RETO
TSADREBELZET> R,

ZOFT, RBEFTSAFHEZICH L, ZOEEBLEE - BEGHERIL.
REDTEFTORBEERT B EE L, T, BEREELEBICIT=E
mMOBEEIZEEL . M@&%ﬁ%aﬁﬁiﬁbw—7&@%%é@%;&&bf
w5,

et

AT, FAX TV S 00EECHET A3REEEERT 2N E0OEE
FEPRRBOEBNLNENSERABDOIRAY MG o, BEET. &F
EHREEMORE., BLBBZERL AESORBIIASABETHD. 20
LORBAREZBESDELWHETS /. TOTENL, KRBT O—N)L
AREY & — b%@&T%%Fﬁﬁ@mhr—ﬁ%%%ME#%%&@ T4373
BRzHE-> R ZHBENH B Z LR shE,

4.2 Plenary Session 4 7

Regulatory Challenges in Today’s Changing Economy

(4A9H 800~10:00)

Ty arit. 2 BEO KNS 10 BET, SEOASOL HICEY D
mfTONTZ. HED SIIEREEBERRAPIMEEL, XE. HF+¥. 27
=TI TIWELFU, T4 5 RS BENS -7, PLFiRZo#ES
T

(1) BZF—TEEER  HHK*(The University of Tokyo, Japan)
JCO BRI LV REFHIRDL A BREOH I NHEREICE->TERE, 0D,
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MADHDEFERETEEDIZ. EFIERCBIZNROEELEET S~
DIZ, BEETPXDBWER2F > L AERREET2 L 28z, 2
RADVAT DRE, UAIAOELEIEETS, ZOkD, U EROE
HFEEBOTDZ PN EQU AV ERE Y NI -2 OEREZR B BERS
D,

(2) K E —Dr. William Travers (NRC: Nuclear Regulatory Commission,
U.S.A)

KETHEHELERTFROBRLIEBEERL TWD I L0, FHERRE
DEZFHMPNSIZEZERLTNEZENE, TNLORE - EEITHEDY 27
BRSO, tF 2T —CETETEAAY FOREEZRS - S CEBEEB N
T, FiZ. RBLECHRIEFT -5 OLH, HEEL. BRICEs22 5
TR EEEBKRERD S,

(8) 1F#—Mr. Mike Taylar (CNSC: Churchill Northern Studies Centre,
Canada) : .
ATT T, EREZRBOEZENMPNSZERBL TNDZED, BIET
Fa%E L7z CANDU FOMBHE THRAT 5 BEHEY ORI & OB ORI NEH
NTHh3, 2ok, ’\ﬁ%’\w?%?‘fﬂi'@fmf‘@ﬂﬁ%%ﬁbfﬁﬁé BURF(R
THEEZRER—A. E. C. B,; Atomic Energy Control Board) 7352 2 Hgi-
BWTHEE - £ 3,

WA x—5F >—Mr. C. Viktorsson (SKI: Swedish Nuclear Power
Inspectorate, Sweden)

AVz—FYRERELT. BEFHRENSIEETA I L 2RELTHD,
EREBRRE PR FROBEEEYONER EAEEE RS TETNS, £i5,
EECRTIFEGREILICRY, ABOURARIREFLTWS, THSOAE
& TAEA OEDBEHMEEYOREEZNENICERET 242D, BEOHEE
ZRBITHIHEBICERH L. BECRIBEBFEED TS,

(5) 7V E>F >>—Mr. Antonio Abel Oliviera (ARN Autoridad Regulatoria

Nuclear, Argentina)

TIWVEZF R 3 DOETHRBREHET31E0, BIREY 1 27 IVEHO
BAZE. REEWOBTR. BHBREHAL-EFOBEREEBLTYS, £/,
EREVTRTFHOFMAARVRERECRHEHROMLEEBTF TS, &
D7eH, THITHRBAER - FTEIZZFOMOBER EFZICHDA TS, FC.
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FFIFOBRIEI A5 5B (Shut Down Program)id. IAEA Ik - TEETE 2
EIORVAF LTINS,

(6) 7 4 >3 > R—Mr. Jukka Laaksonen (STUK: Radiation and Nuclear
Safety Authority, Finland)

7427 FEERE 4 BORETHRIBHLTWEY, EHOBBERELT
Wa. LALADS, BETHEFHIREFN2BL T 2205k, 1993
FUREE. HLVWFRERINTOHARL, £k, RET 2R EESEYIIRET
REV(BREEY) - ERABRRENKETH Y. FOELESZ 21 TR LA
THDLOFRENS, BRI TRET 2 EEWICE T2 ST T 51T
Wizipo Jo s, REB (R O B2 AT 5 LB L T
2. o, EABBRRBEZUSZRHL TWEY, EEFRRYSOEIE
DEBNEFNTEEE Iro 22D, BLAJL - £k LAV D BEZEY X 530 AV E] B
LY. TRENITR UM ORABED B NB L S50t 7,

4.3 Session 9.06:

Reprocessing and Recycling

(4H10H 13:30~15:15) |

Feyvalid,. 2HED 18RENS 158 15 91, BAE - UHo 21>
TEMIZONTD 6 HOBENTFEENTWE, ZDO3B 2 fidF v )L &
20, EELOREN 2 4. Boo QHTODNTHEELE, EELOREDR
BEREOEEIIE I =ICR LA, 22Tk, EELE 2 HFOREETRIZRT.
BBFHOF 27 2 (Chair Person)td H. Mochizuki FE(INC Paris Office —
Japan)B LT + F = 77 >(Co-chair Person)it D. Greneche E(Cogema —La
hague, France) THo/c. ERRIEY VSRS TE L ¥ —ic T, BETF
DYETTIIT L hEHLIFREL. FATORRBRE ORER &2 @IHET 3
V-NWERRELTERENETH S, £, CHAROEMN I HIT. Cogema
@ D. Greneche K3 La Hague B TS OMREREDN 5 OENE TS V.
BABERICRNAREELTWRED I ETH o,

() Design and Heat Transfer Calculations of Burial-Bunker for High
Efficiency One-Stage Melting Converter for Vitrification of High-level
Radioactive Waste

NS L ROVESHEBESRY O 5 X L HERER O > N — & DESER 5
FOZFDFEE '
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FEF&RE : Pioro Igor (Chalk River Laboratories - Canada)

B E

= LRV R OME 21T 5 iR 1T, Burial Bunker 25D AL ¥ —%
REtL. CORBOGCRENEER LB IDOVWTORETHoF. OO
Burial Bunker {383 2 N—FWLEEF v > N—ETERINT- DO
BaNTBY., ZhoE&H 27— FoEBO LIcRBIN, FRoR
AN HP SR 5 BRIZERERT ¥ N~ CRAT S L3R5 T
Wd, COFEOERRFER. BBOEBIIB T 2R KOESH T EBE O
A HNL AABLOHT I ABED T OERADTRTE 1 DOEBHICHER
LTWBZETHD,

Xl BRILETN SR L RAREBIAOHET 280D, 2 HO
thermosyphons NRESTN TS, TOEBO LI, BRAEBHL0oop
coolant). #2175 B (condenser) 2 BET IHENS V., +HRBHEE
DERD thermosyphons DI EBD/NS > X RO RD B RERH 5. =0
BR. VBRI SR EMSHERBBSKIETABONS > 2 2@ L. R 2 #H0
thermosyphons D#&EDHERER ML 7=, '

NS ORI - RROBR. COFEICEZHSABLO I OEIRE LN
IWHEREREREEZERMUAEL, KBTI RICBNWTERETS S - L HE
iz,

- BRE |
Fyvalld, BEEPUEEIENEIIODWTOBREEZHLE L TWBH,

BRSO ERNEIIREE L VS EEEUE O W T TH o I,
TOHRT, ERREZAINY —OLEFIcRBE XN Burial Bunker EIEENn 5%
HKOBEREBICDOWTORE - #ETH o/, 0D, HEOLENS D
BRI Z b - PRI OVWTOERNS 572, TOEE. Z O Burial Bunker
ERELIEANT —2EH LB, ANY—FETIZIZ MY 2 EEHFTS
B, BRERERREANT —EHBLUFBEEMA B E, h =Y T 5~7 D
it (3~5 BIDET) CRETES, AR, ZOANY—TOYEIHET L
WZ EDENE - B EH I NSO HN S - 7=,

(2) Improvement of Melter Off-Gas Design For Commercial HALW
Vitrification Facility
& L VB EREY O H 5 ABEERICBI B ANY—DF T H X
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PRI DR O
F##=¥ : Akira Ohno (Ishikawajima-Harima-Heavy Industries Co., Ltd. -
Japan)

B =

BREFHRA LT THE, 2005 FOEEREBETEEL. BHBLETEOR
BRVEDLNTNB, COBUBE TR TRAETE L~V EESEYL,
17NV THRSEL TE/= TVFR(Tokai Vitrification Facility) TOEMZEN L,
ﬁﬁXEméﬁﬁﬁﬁfﬁéoﬁ&%ﬁ*@ﬁﬁ}ﬁk@ﬁﬁ%@&ﬁ%ﬁb)
i, TVF DA )T —DH 6 BOBREF AN —NBEIND, T/,
TVF 13 1995 FITEEZRIAL. ZOB. ANY—DFTHANA TOADE
HODEHEPEWHREIC LR T2 Z EARREINE. 20L5RERITHS
ABMEAEEROEEIZIIFETH . AEOBEESA» T TESZLTNS
BRIZBWTODRETDZENFRIND D, ChSOEEORE - EH %
EEL 7.
COREERETBEDIT, ROFT—7 ELTFIH I TH5KOE
ABIT, HEBELREREORSEEERLE, COBR. FT7HZ1TBE
CANE —ANFIEZSICHE SN, AN —HOE ﬂ(%)@f&'ﬁbﬂiﬁ sENsz,
FIFFIC, BELZEENTIETHD I LRI NS,
COREAZAFLERs YA MCBAT 22010, 72 UNEFILRE
NG, TVE. S&Frd-r MEFKRETNIEB Ay —I 7 v TORBNERS
Nz ZOFR, TRTORT—NICBIT 3 RB TRZEOHRSENIRIE S
ArFdA bOBERASRANEINTNS, |

- B5E

LEEFER & RARITE L OV B BEEE i AL | 4% 5 B O BN T o 72,
AL ERABRETSRERNERATAIRN THICEND, Ay —ERE
EOTIIHEEERREERTH o720 BIHOEREICIIS E DEFFE TIN5 -,
BEECEL TS, Fx 7T THBEHRUNC Parie)BLEN D, Greneche [
(Cogema — France)n* 5 DB TH 5 2. TORES, REk - B CECER LA
DOTIREN LT ENE, TTIZAR = ¥ IR—ATOE L~ R g
RYLBERCR L CHDE VA ERYERPEL R>TETVNB LS Tho
Y alt
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44 F& ' :

ICOME 3B ELROOEBREETH D 2 EMNE, ik - & - HFRICERS
RENHLTH o7z, SHROBNEROSELETS-0. BUEEN - BEY
NEIZRERELEELE. CNLOBEIT. 2B TRPEVBNHARET
Wdiano /20, BRRERCEL ClIgL Iz L nEROBEXE SN, B
BICBEL T, X Mb - BROHEWEE « A5 F A7 — -« Fi
BEYQ REEMEORTHF—U—RTHY. ARICHRITE CBYRAE
DBERHPEF LW, T3V REEANRDS, TNHOBEICHRET. &4 0K
HAERNT 2 ENTEREILIZSBOSEICLEN,

e, INDLOREFHEBIODWTESEOBRERZ2FR TERILIESED
SROBMBROBMEZAS ZENTESS X, bhbhOBROFRMEZR
ETHLETEELRIETHEZEEDNS, :

S8, REABTOLI RERSRICEBNICSML., EOEE - KikElk
WTBZEWTBDDHEN, BLDOEFELEEHTEEASARALTOLS ZEOBREER
BU bk,
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5. Mk RFHE

FRNERT DT 7 =N YT —IZT CEA-Cadarache AFEFTZRIMI L. b
e o TR E BRI R AT 2 BT 5 L & b2 Belgoprocess #(-X
NF—)Mol RFIBIAFTZFRI L. & V-V RSB AR & LT
LT ffig Pamela 7 RS L7,

5.1 CEA-Cadarache B2 R22(=i8)

(1 iz

4 B 13 HEIZICONE ERDOT 7 =)W 7 —T CREA(T T v ARFHT)-
Cadarache (U %' J v ¥ =2 E2 RE L, 7 7 » ARF T IR FEEE S
Off, CENJEF AL F NI E T v a2Z L0 LT, 740 7RE
a—X, TN —Fn, I l—, eI =M ERBREE LTS, 5F
., BRAFZIILD ETARETIFICRD IR, BRFFE0VET T 747
RO AR —FEEMRETLE LTEBEL CNEAVE T v o F5ET
ZaR L, ITER HECEI LTV 5 k< 7 AR A B F (Tore Supra)<oik
B B 8 (Hermes P, DORBREEFE > RFE L,

(2) CEA-Cadarache #FZ2RT

AEZ V2 ERNEIE 2 OX ST T U RABEHO T u N RAMBORIED
72 ERRICH dkm T HE OB EE L TEY ., ZELOARXICHER TS, 0
BFERTIL. Tore Supra #iX U & 3 2BRIESEEE DM DITh>. BEREM
DEREFHT LV 2RELTOLRHRZEFHR DS D, BEOFTRIFI I~
DIEBAV TR I TS, o, RERMNITIZN 3,000 HEDOREF v 73 E)
BL., FRTEN 2 & 6 TH=—u(d 286 M) TEE L TWa5E&HIX
Cadarache, Saclay, Valrho, DOB COFE S 2 ¥ v 7EOEETEY L),

X 2 CEA-Cadarache BFZEFT
(CEA AR—AH~2— L b D)

-26-



JNC TN8200 2001—005

(3) AU (Hermes P, T) ,

PRBLE S D BIEERT BRI~ OBRDTRGRETRT Db, BERNG
COREE Bl 5 RBRAEGHREMHermes P)R UIMEAGEH T THRBAZ E T
%R A R (Hermes D R% L=, Zh b ORBREIL PWR ° BWR A
DOEZHEABNERE T E 313, FBRLRBRARTFORBRLERTE S,

BESETORER 2 ERT 2 R A AL HERHermes PHIKRES 155
MPa. B &R 315 ‘CONEGRERIT T & 22\, FABRIE & 200~800 m3h TH Y,
FOMEIEE 3 DX HITRRoTVD, ZOREEZH 10 Fri HRBICER LT
BV, NEBTRRTEZ ARBEMBESGRIIX1ETH S,

F I MEGE T CRBRE EET 5 RB AR iR (Hermes THIES 1~3
MPa. iELEE 50~170 °C a4 ARE 200~1,200 m¥h HFmHFED ERIX 400
méh ThHY ., FOABIER A4 DL SITR->TND,

= b OREBISIIIREI ORI, KOTRILGRE - V1 //I/R%&)%‘:’E{Eéﬁé at

Pic k0. EHEL. BEMEAHRR Y AT hOMESIC R SRR 2 R 3
B LNTE, BICE LA VRERNCRT B BENRAIETE D LWV o T fF
WHrH3,

4 Hermes T ABREE

X 3 Hermes P ABREE

@) v BEEA EBIF(Tore Supra)
Tore Supra it hrAg Faf (R DBBEE T Xy NTHERISNEZ A
vy RS S D EREBTH Y , K 10 FEHNCER L TEURIERIC T 7 X< ER
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BRCT BN TWD, TONBEER 61TRT 2,

IOEBREEAKII. BEEH2 mIZE0OBEWa 7 Y —  ECHEENT-HE
KRBEINTEY ., KEOFVIZRT T A< MBEERT 7 A< eHlEE %)
RESNTND, £, fHBEOIREA LR T 7 AERICEDLAHOTHY
BEE A N0 FOBREWREIY 2 7 A OKIENZ BT b 2 HIER XA/ & 72
bDTho7c, BEZRLS LU TEEZ 10 B L. ZORIZH 22,000 3 v b
DT T AT RRKEFEL T D, FIHEOPRIZETT A~vORBERTRKE
RT A AT V—REITONTEY, %ﬁﬁ%@kﬁ%%’ﬂlé ENTED, BT
DEREVITTZ A< ERERACADD - L RFREARGEZR ZLTHS
LI Thol, REFIRBERLNIZELHD ., BERIZIT > QR o 7228,
ZEP—NORTETCRAEROECTFAEZRAZENTEE, ZOETFTIX
MI0BEDTZ X<ACIADICRI LEBEOBB R RD Z LR TET,

B5 TuAfFiadrolE | X 6 Tore Supra D/MER

5.2 Belgoprocess 1 Mol JE+ At 4ear(1B4)

1) Loz

4 A 12 ARIT Belgoprocess #(~ ¥ —)Mol BEFIHEFEHRI L. 'ré? v
NOVIE R B ESR & L TER L TR ATERET I L EBIC
R. Vanbrabant Z&5f L. ~ N ¥ —DRREOFEZ T 7=,

(2)  Belgoprocess = Mol J&F FIWF4ERr

~ TR 1984 FEiz ¥ — - B AFEFT(SCK/CEN) D BEEEY AL
B o—u sy 7EQABRTE, "ASHS5REMLT S FRUBEEERS D
LR BHEI L L TR ENT, BIETI, &L -UVEHEBEIER(H 7 2 B{bik)
DREEH, ok UBYREMOZANE, HERT 2 I HEELIToTNW3, Bré
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SE

1) CEA B5—AX—2: http//www.cea.fr/ang/html/accueil htm

2) Jerome Pamela, ‘Ten years of operation and development on Tore Supra”,
Fusion Engineering and Design, 46, 1999, 313-322
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HEER 3 OHP

“Fire and Explosion Incident at Bituminization Demonstration
Facility of PNC Tokai Works on March 11, 1997”

“Development of Hot Test Equ_ipinent for Advanced Nuclear Fuel
Cycle Development in JNC -Development of Ten-stage Mini
Centrifugal Contactor for Laboratory Hot Cell Experiment-”
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Development of Hot Test
Equipment for Advanced Nuclear
Fuel Cycle DeveIOpmen’r in JNC

- Developmen’r of ten-stage mini cen’mfugol :
contactor for laboratory hot cell experiment-

Japan Nuclear Fuel Cycle
Development Institute

S. Nemoto

Contents

1.Hot Test Facility
“CPF: Chemical Processing Facility”
2. Centrifugal Contactor
- Advantages

*laboratory scale mini cen’rr:fugol con’roc’ror
for CPF

*Hydraulic perforrmance
*Uranium extraction behavior
3.Conclusions
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CPF (Chemical Processing Facility): total floor area 7,400 m?

[CC 1| : Cenfrifugal Coniactor

Pu -
Conversion

CASK 0 GLOVE BOXES
CM‘ | cA2 CA3 cadf CAS
- 5 Dissolution )
Sheanrd Adjusiment oivent | | Analysis
SOG ireatment A ]
Fuel storage Clarfication extractign
u Solvent extraction
Fuel W l e
recepﬁcn_| J:L s I__[
HOT CELL

OUTLINE OF CPF/A-LINE(REPROCESSING)
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Advantages of Centrifugal Contactor

Excellenf phase separation
Small holdup volume

!

sReduced agueous and organic inventory
*Reduced space requirements

*Reduced solvent damage from radiation
»Improved criticdlity safety

« Elimination of extensive flushing between
processing of different type fuel

|
L. Rotation

Aqueous Phase Collector gm

g_.“:— [a

i

Aqueous Phase «_| [ Organic Phase Collecior

Organic Phase — | | — Rofor

Organic Feed =y — Adqueous Feed

Mbdng Zone

Schematic fundamental structure
of centrifugal contactor
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Concentration profile of Uranium
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Conclusions

* Developed mini centrifugal contactor for CPF
- Eliminated external piping between stages
- 1 rectanguiar plastic housing
(1 motor, 1 gearbox, 10 rotors)
* Hydraulic performance/U extraction experiment
- Stable operation region
Maximum throughput: 5.5 L/h
rotor speed : 2500 to 3300 om
- Mass fransfer efficiency: 70 to 80%
* Hot exfracting test in CPF from 2002
~ Shortening in operating time
- Higher efficiency

Comparison of specification
TSINGHUA
Univ.{China) CEA JNC
R.otor 10 mm 12 mm 27 mm
diameter
Through put 05 L/h 3 L/h 5.5 L/h
Hold-up 4to 6mL | 610 9 mL 25 mL
volume .
Rotor speed 3500 io 2000to |2500 to 3300
P 5000 rpm 8000 rpm rpm
Stage 4 stages/bank | 1 stage/ba nk | 10 stag es/ bank
number A
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